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Optek Technology, Inc. is the world's leading manufacturer of standard and custom 
sensing solutions using infrared and magnetic sensors. 

Engineering 

For over 25 years, we have built our success upon a customer oriented team committed 
to technical leadership. Our engineers are the industry's most experienced and 
innovative. We manufacture three styles of product: 

• Standard Components 

- As described in this catalog. 

• Special Components 

Electrical or mechanical variations of our standard components. 

• Custom Sensor Systems 

- We are the industry experts, from concept and design to final assembly of fully 
custom sensors, using infrared or hall effect technologies. 

Quality/Reliability 

Quality and reliability are designed-in at Optek from the initial product concept. At 
Optek we are committed and dedicated to being the Quality Leader in the markets we 
serve. Our internal program is known as Excellence Through Quality. 

This program includes not only manufacturing but all facets of the Optek organization. 

In short, Excellence Through Quality requires the participation of the total company 
doing its very best to recognize and achieve customer requirements. 

Optek is dedicated to delivering defect free, 
competitive products and services, on-time, to 

meet the requirements of our customers. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 
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Total Vertical Integration 

Optek is a highly vertically integrated sensor and component manufacturer. Vertical 
integration assures complete control of the total manufacturing cycle. Furthermore, 
vertical integration allows customization for application specific sensors from concept 
and design to final assembly and test. 

• Concept and Design 
• Wafer Fabrication 
• Discrete Component Manufacturing 
• Tooling and Plastic Manufacturing 
" Printed Circuit Board Fabrication 
• Wire and Cable Manufacturing 
• Final Assembly and Test 

The entire product line is designed to provide the product you need to satisfy your most 
demanding requirements. Optek has the industries' broadest line of standard 
components plus the capability to customize the components to individual needs. 

We invite you to join the growing number of satisfied customers using Optek 
sensors, Fiber Optic components and Military Processed components. 

To find out more about Optek products and solutions, or for technical assistance, 
call our technical sales department at: 

214-323-2200 

214-323-2396 (FAX) 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 

iii 

Fax (214) 323-2396 



Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 

iv 

@.OPTEK 

(214) 323-2200 Fax (214) 323-2396 



TABLE OF CONTENTS ~®OPTEK 

PRODUCT SELECTION GUIDE .................................................. 1-1 

INFRARED EMITTING DIODES .................................................. 2-1 

PHOTOSENSORS ............................................................ 3-1 

PHOTOLOGIC™ SENSORS ..................................................... 4-1 

EMITTER AND PHOTOSENSOR MATCHED PAIRS ................................... 5-1 

OPTICALLY COUPLED ISOLATORS .............................................. 6-1 

EMITTER AND PHOTOSENSOR CHIPS ........................................... 7-1 

FIBER OPTIC COMPONENTS ................................................... 8-1 

HYBRID ASSEMBLIES ......................................................... 9-1 

HALL EFFECT SENSORS ..................................................... 10-1 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

v 

I 
I • . 
I 
I 

I • -• 
I 
I 
I 
I 



Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 

vi 

@.OPTEK 

(214) 323-2200 Fax (214) 323-2396 



TABLE OF CONTENTS 
(@.OPTEK 

REFLECTIVE OBJECT SENSORS ............................................... 11-1 

SLOTTED OPTICAL SWITCHES ................................................ 12-1 

HI-REL OPTOELECTRONIC COMPONENTS ....................................... 13-1 

HI-REL FIBER OPTIC COMPONENTS ............................................ 14-1 

HI-REL HALL EFFECT SENSORS ............................................... 15-1 

HI-REL SURFACE MOUNT SEMICONDUCTORS .................................... 16-1 

GLOSSARY ................................................................ 17-1 

APPLICATION BULLETINS .................................................... 18-1 

PART NUMBER INDEX ........................................................ 19-1 

AUTHORIZED DISTRIBUTORS & SALES OFFICES .................................. 20-1 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

vii 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



OptekTechnology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 

viii 

@.OPTEK 

(214) 323-2200 Fax (214) 323-2396 



~® OPTEK TECHNOLOGY, INC. 

PRODUCT 
SELECTION 

GUIDE 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
1-1 

I 



PRODUCT SELECTION GUIDE @).OPTEK 
DISCRETE COMPONENTS 

PART NUMBER 
OP1XX 

OP2XX 
OP3XX 
OPSXX 

OP LS XX 

OP6XX 
OPS XX 

OP LS XX 

OP9)()( 

OPSXXX 

OPXXXX 

OHNXXXX 

OHSXXXX 
OHDXXXX 

OPCXXXX 

OMH 

ASSEMBLIES 

OHBXXXX 
OPB6XX 

OPB7XX 
OP BS XX 

OPB9XX 

OPBXXXX 

OPF1XXX 
OPF2XXX 

OPF3XX 

OPF4XX 

OMFXXX 
OPIXXX 

SURFACE MOUNT 

HCCXXX 
HCTXXX 
HDCXXX 
OPRXXXX 

DESCRIPTION 
GaAs INFRARED LIGHT EMITTING DIODE 
GaAIAs INFRARED LIGHT EMITTING DIODE 
PHOTODARLINGTON 
PHOTOS ENSOR 

PHOTOLOGIC™ SENSOR 

PHOTOTRANSISTOR 
PHOTOS ENSOR 

PHOTOLOGIC™ SENSOR 
PHOTODIOOE, 

EMITTER AND SENSOR MATCHED PAIR 

SPECIAL OR CUSTOM DISCRETE OPTOELECTRONIC COMPONENT 

HALL EFFECT SENSOR 
HALL EFFECT SENSOR (HIGH TEMPERATURE) 
SPECIAL OR CUSTOM HALL EFFECT DISCRETE 

CHIPS SUFFIX TP (SAWN ON TAPE) 

SUFFIX WP CIJAFFLE .PJ\CK) 
SUFFIX VP ('lllALS}. 

MILITARY HALL EFFECT. , .. · 

HALL EFFECT ASSEMBLY 
LOW-COST REFLECTIVE, TRANSMISSIVE, AND FLAG SWITCHES 

REFLECTIVE OBJECT SENSOR 
SLOTTED OPTICAL SWITCHES, PHOTOTRANSISTOR OUTPUT 

SLOTTED OPTICAL SWITCHES, PHOTOLOGIC™ OUTPUT 

OPTICAL SWITCH, SPECIAL OR CUSTOM PACKAGE 

FIBER OPTIC TRANSMITTER 
FIBER OPTIC RECEIVER 
FIBER OPTIC LED 
FIBER OPTIC SENSOR 

MILITARY FIBER OPTIC LED OR SENSOR 
OPTICALLY COUPLED ISOLATOR 

SURFACE MOUNT OPTOCOUPLER 
SURFACE MOUNT TRANSISTOR 
SURFACE MOUNT LOGIC OPTOCOUPLER 

HYBRID OPTICAL ASSEMBLY 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax{214)323-2396 
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Infrared-Light Emitting Diodes (IRED's) 
Part Case Type Output Power ~APT) 
No. Style {mW/cm2) 

Min Max 

OP123 Pill, lensed GaAs 0.4 -
OP124 Pill, lensed GaAs 1.0 -
OP130 T0-46, lensed GaAs 1.0* -
OP130W T0-46 GaAs 1.0* -
OP131 T0-46, lensed GaAs 3.0* -
OP131W T0-46 GaAs 3.0* -
OP132 T0-46, lensed GaAs 4.0* -
OP132W T0-46 GaAs 4.0* -
OP133 T0-46, lensed GaAs 5.0* -
OP133W T0-46 GaAs 5.0* -
OP140A Plastic lateral GaAs 0.4 -
OP140B Plastic lateral GaAs 0.3 0.55 
OP140C Plastic lateral GaAs 0.2 0.4 
OP140D Plastic lateral GaAs 0.1 -
OP145A Plastic lateral GaAs 0.4 -
OP145B Plastic lateral GaAs 0.3 0.55 
OP145C Plastic lateral GaAs 0.2 0.4 
OP145D Plastic lateral GaAs 0.1 -
OP163A PlasticT-1 GaAs 1.4 -
OP163B PlasticT-1 GaAs 1.4 2.20 
OP163C PlasticT-1 GaAs 0.85 1.60 
OP163D PlasticT-1 GaAs 0.28 -
OP164A PlasticT-1 GaAs 1.4 -
OP164B PlasticT-1 GaAs 1.4 2.20 
OP164C PlasticT-1 GaAs 0.85 1.60 
OP164D PlasticT-1 GaAs 0.28 -
OP165A PlasticT-1 GaAs 1.95 3.70 
OP165D PlasticT-1 GaAs 1.40 -
OP165W PlasticT-1 GaAs 0.5* -
OP166A PlasticT-1 GaAs 1.95 3.70 
OP166D PlasticT-1 GaAs 1.40 -
OP166W PlasticT-1 GaAs 0.5* -
OP168FA Plastic end-looker GaAs 0.48 -
OP168FB Plastic end-looker GaAs 0.43 0.73 
OP168FC Plastic end-looker GaAs 0.27 -
OP169A Plastic end-looker GaAs 0.180 -
OP169B Plastic end-looker GaAs 0.108 0.220 
OP169C Plastic end-looker GaAs 0.027 -
OP223 Pill, lensed GaAIAs 1.0 -
OP224 Pill, lensed GaAIAs 3.5 -
OP231 T0-46, lensed GaAIAs 1.5 -
OP231W T0-46 GaAIAs 1.5 -
OP232 T0-46, lensed GaAIAs 2.0 6.0 
OP232W l'0-46 GaAIAs 3.5 7.0 
OP233 T0-46, lensed GaAIAs 3.0 -
*mW 
Wavelength at peak emission is GaAs = 935nm, GaAIAs = 890nm 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Test Beam Page 

Conditions Angle No. 
IF(mA) (Deg.) 

50 24 2-4 
50 24 2-4 I 

100 18 2-6 
100 50 2-8 
100 18 2-6 
100 50 2-8 

100 18 2-6 
100 50 2-8 
100 18 2-6 
100 50 2-8 

20 40 2-10 
20 40 2-10 
20 40 2-10 
20 40 2-10 

20 40 2-12 
20 40 2-12 
20 40 2-12 
20 40 2-12 

20 18 2-14 
20 18 2-14 
20 18 2-14 
20 18 2-14 

20 18 2-16 
20 18 2-16 
20 18 2-16 
20 18 2-16 

20 18 2-18 
20 18 2-18 
20 90 2-20 

20 18 2-22 
20 18 2-22 
20 90 2-24 

20 104 2-26 
20 104 2-26 
20 104 2-26 

20 46 2-28 
20 46 2-28 
20 46 2-28 

50 24 2-30 
50 24 2-30 

100 18 2-32 
100 50 2-34 
100 18 2-32 
100 50 2-34 
100 18 2-32 

(214) 323-2200 Fax (214) 323-2396 



Infrared-Light Emitting Diodes (IRED's)(cont) @.OPTEK 
Part Case Type Output Power Ee(APT) Test Beam Page 

No. Style (mW/cm2) Conditions Angle No. 
Min Max IF(mA) (Deg.) 

OP240A Plastic lateral GaAIAs 0.60 - 20 40 2-36 
OP240B Plastic lateral GaAIAs 0.40 1.20 20 40 2-36 
OP240C Plastic lateral GaAIAs 0.20 0.86 20 40 2-36 
OP240D Plastic lateral GaAIAs 0.05 - 20 40 2-36 

OP245A Plastic lateral GaAIAs 0.60 - 20 40 2-38 
OP245B Plastic lateral GaAIAs 0.40 1.20 20 40 2-38 
OP245C Plastic lateral GaAIAs 0.20 0.86 20 40 2-38 
OP245D Plastic lateral GaAIAs 0.05 - 20 40 2-38 

OP265A Plastic T-1 GaAIAs 2.70 - 20 18 2-40 
OP265B Plastic T-1 GaAIAs 1.65 4.70 20 18 2-40 
OP265C Plastic T-1 GaAIAs 0.54 3.30 20 18 2-40 
OP265D Plastic T-1 GaAIAs 0.54 - 20 18 2-40 
OP265W Plastic T-1 GaAIAs 1.0* - 20 90 2-42 

OP266A Plastic T-1 GaAIAs 2.70 - 20 18 2-44 
OP266B Plastic T-1 GaAIAs 1.65 4.70 20 18 2-44 
OP266C Plastic T-1 GaAIAs 0.54 3.30 20 18 2-44 
OP266D Plastic T-1 GaAIAs 0.54 - 20 18 2-44 
OP266W Plastic T-1 GaAIAs 1.0* - 20 90 2-46 

OP268FA Plastic end-looker GaAIAs 0.64 - 20 104 2-48 
OP268FB Plastic end-looker GaAIAs 0.45 0.99 20 104 2-48 
OP268FC Plastic end-looker GaAIAs 0.36 - 20 104 2-48 

OP269A Plastic end-looker GaAIAs 0.58 - 20 46 2-50 
OP269B Plastic end-looker GaAIAs 0.42 0.82 20 46 2-50 
OP269C Plastic end-looker GaAIAs 0.34 - 20 46 2-50 

OP290A Plastic T- 1 3/4 GaAIAs 210 - 1500 50 2-52 
OP290B Plastic T- 1 3/4 GaAIAs 180 300 1500 50 2-52 
OP290C Plastic T- 1 3/4 GaAIAs 150 - 1500 50 2-52 

OP291A Plastic T- 1 3/4 GaAIAs 16.0 - 100 50 2-52 
OP291B Plastic T- 1 3/4 GaAIAs 13.0 26.0 100 50 2-52 
OP291C Plastic T- 1 3/4 GaAIAs 10.0 - 100 50 2-52 

OP292A Plastic T- 1 314 GaAIAs 2.7 - 20 50 2-52 
OP292B Plastic T- 1 3/4 GaAIAs 2.2 4.4 20 50 2-52 
OP292C Plastic T- 1 3/4 GaAIAs 1.7 - 20 50 2-52 

OP293A Plastic T0-18 GaAIAs 16.0 - 100 60 2-56 
OP293B Plastic T0-18 GaAIAs 13.0 26.0 100 60 2-56 
OP293C Plastic T0-18 GaAIAs 10.0 - 100 60 2-56 

OP294 Plastic T-1 3/4 GaAIAs 0.5 1.5 5 50 2-60 

OP295A Plastic T-1 3/4 GaAIAs 44.0 - 1500 20 2-62 
OP295B Plastic T-1 3/4 GaAIAs 33.0 77.0 1500 20 2-62 
OP295C Plastic T-1 3/4 GaAIAs 22.0 - 1500 20 2-62 

OP296A Plastic T-1 3/4 GaAIAs 3.6 - 100 20 2-62 
OP296B Plastic T-1 3/4 GaAIAs 2.6 6.6 100 20 2-62 
OP296C Plastic T-1 3/4 GaAIAs 1.6 - 100 20 2-62 

*mW 
Wavelength at peak emission is GaAs = 935nm, GaAIAs = 890nm 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Infrared-Light Emitting Diodes (IRED's)(cont) 
Part Case Type Output Power Ee(APT) Test 

(mW/cm2} No. Style 
Min 

OP297A Plastic T-1 3/4 GaAIAs 0.7 
OP297B Plastic T-1 3/4 GaAIAs 0.5 
OP297C Plastic T-1 3/4 GaAIAs 0.3 

OP298A Plastic T0-18 GaAIAs 3.0 
OP298B Plastic T0-18 GaAIAs 2.4 
OP298C Plastic T0-18 GaAIAs 1.8 

OP299 Plastic T-1 3/4 GaAIAs 0.15 

*mW 
Wavelength at peak emission is GaAs = 935nm, GaAIAs = 890nm 
Consult product catalog for full test and electrical specifications 

Photosensors 
Part Case 
No. Style 

OP300SL<1> Pill, lensed 
OP301SL(1l Pill, lensed 
OP302SL(1) Pill, lensed 

OP303SL(1) Pill, lensed 
OP304SL(1) Pill, lensed 
OP305SL<1> Pill, lensed 

OP505A Plastic T-1 
OP505B Plastic T-1 
OP505C Plastic T-1 
OP505D Plastic T-1 
OP505W Plastic T-1 

OP506A Plastic T-1 
OP506B Plastic T-1 
OP506C Plastic T-1 
OP506D Plastic T-1 
OP506W Plastic T-1 

OP508FA Plastic end-looker 
OP508FB Plastic end-looker 
OP508FC Plastic end-looker 

OP509A Plastic end-looker 
OP509B Plastic end-looker 
OP509C Plastic end-looker 

OP535A(1) Plastic T-1 
OP535B Plastic T-1 
OP535C Plastic T-1 

( 1) Photodarlington 
(2) Photodiode 
All others are phototransistors 

Light Current 
lc(ON)(mA} 

Min Max 

0.8 -
0.8 2.4 
1.8 5.4 

3.6 12.0 
7.0 21.0 

14.0 -

4.30 -
2.15 5.95 
1.10 3.00 
0.55 -
0.10 -
4.30 -
2.15 5.95 
1.10 3.00 
0.55 -
0.10 -

2.70 -
0.65 5.10 
0.34 -
5.7 -
1.4 10.6 
0.7 -

10.5 -
3.5 32.0 
1.5 -

Conditions 
Max IF(mA) 

- 20 
1.3 20 

- 20 

- 100 
4.8 100 

- 100 

0.45 5 

Test 
Conditions 

VcE Ee(mW/cm2) 

5.0 1.0 
5.0 1.0 
5.0 1.0 

5.0 1.0 
5.0 1.0 
5.0 1.0 

5.0 0.50 
5.0 0.50 
5.0 0.50 
5.0 0.50 
5.0 0.75 

5.0 0.50 
5.0 0.50 
5.0 0.50 
5.0 0.50 
5.0 0.75 

5.0 5.0 
5.0 5.0 
5.0 5.0 

5.0 5.0 
5.0 5.0 
5.0 5.0 

5.0 0.13 
5.0 0.13 
5.0 0.13 

Part numbers with "SL" suffix are tested using Tungsten light source @ 2870K 
All others are tested with an infrared LED light source 

@.OPTEK 
Beam Page 
Angle No. 
(Deg.) 

20 2-62 
20 2-62 
20 2-62 

25 2-56 
25 2-56 
25 2-56 

20 2-60 

Beam Page 
Angle No. 
(Deg.) 

35 3-4 
35 3-4 
35 3-4 

35 3-4 
35 3-4 
35 3-4 

18 3-6 
18 3-6 
18 3-6 
18 3-6 
90 3-8 

18 3-10 
18 3-10 
18 3-10 
18 3-10 
90 3-12 

120 3-14 
120 3-14 
120 3-14 

50 3-16 
50 3-16 
50 3-16 

18 3-18 
18 3-18 
18 3-18 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Photosensors (cont) 
Part case Light Current Test 
No. Style l~ON}{mA} Conditions 

OP538FA(1) Plastic end-looker 
OP538FB(1) Plastic end-looker 
OP538Fc<1> Plastic end-looker 

OP550A Plastic lateral 
OP550B Plastic lateral 
OPSSOC Plastic lateral 
OP550D Plastic lateral 

OP555A Plastic lateral 
OP555B Plastic lateral 
OP555C Plastic lateral 
OP555D Plastic lateral 

OP560A(1l Plastic lateral 
OP560B(1) Plastic lateral 
OP56oc<1> Plastic lateral 

OP565A<1> Plastic lateral 
OP565B<1> Plastic lateral 
OP565c<1> Plastic lateral 

OP593A Plastic T0-18 
OP593B Plastic T0-18 
OP593C Plastic T0-18 

OP598A Plastic T0-18 
OP598B Plastic T0-18 
OP598C Plastic T0-18 

OP599A Plastic T 1 3/4 
OP599B Plastic T 1 3/4 
OP599C Plastic T 1 3/4 
OP599D Plastic T 1 3/4 

OP600A Pill, lensed 
OP600B Pill, lensed 
OP600C Pill, lensed 

OP641SL Pill, lensed 
OP642SL Pill, lensed 
OP643SL Pill, lensed 
OP644SL Pill, lensed 

OP800A T0-18, lensed 
OP800B T0-18, lensed 
OP800C T0-18, lensed 
OP800D T0-18, lensed 
OP800SL T0-18, lensed 
OP800WSL T0-18 

OP801SL T0-18, lensed 
OP801WSL T0-18 
OP802SL T0-18, lensed 
OP802WSL T0-18 

(1) Photodarlington 
(2) Photodiode 
All others are phototransistors 

Min 

6.8 
2.3 
1.1 

2.55 
1.30 
0.25 
0.25 

2.55 
1.30 
0.25 
0.25 

6.6 
3.3 
1.1 

6.6 
3.3 
1.1 

3.0 
2.0 
1.0 

7.5 
5.0 
2.5 

2.35 
1.20 
0.40 
0.20 

1.2 
0.6 
0.3 

0.5 
2.0 
4.0 
7.0 

3.60 
1.80 
0.90 
0.45 
0.5 
0.3 

0.5 
0.5 
2.0 
2.5 

Max Vee 
- 5.0 
20.5 5.0 
- 5.0 

- 5.0 
4.70 5.0 
2.40 5.0 

- 5.0 

- 5.0 
4.70 5.0 
2.40 5.0 

- 5.0 

- 2.0 
9.8 2.0 

- 2.0 

- 2.0 
9.8 2.0 

- 2.0 

- 5.0 
4.0 5.0 

- 5.0 

- 5.0 
10.0 5.0 
- 5.0 

- 5.0 
3.85 5.0 
1.95 5.0 

- 5.0 

- 5.0 
1.8 5.0 

- 5.0 

3.0 5.0 
5.0 5.0 
8.0 5.0 

22.0 5.0 

- 5.0 
5.40 5.0 
3.60 5.0 

- 5.0 
- 5.0 
- 5.0 

3.0 5.0 
3.0 5.0 
5.0 5.0 

- 5.0 

Part numbers with "SL" suffix are tested using Tungsten light source @ 2870K 
All others are iested with an infrared LED light source 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Ee(mW/cm2) 

0.50 
0.50 
0.50 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

0.1 
0.1 
0.1 

0.1 
0.1 
0.1 

1.7 
1.7 
1.7 

1.7 
1.7 
1.7 

0.25 
0.25 
0.25 
0.25 

2.5 
2.5 
2.5 

20.0 
20.0 
20.0 
20.0 

0.5 
0.5 
0.5 
0.5 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

(214) 323-2200 
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Beam Page 
Angle No. 
(Deg.) 

120 3-20 
120 3-20 
120 3-20 

60 3-22 
60 3-22 
60 3-22 
60 3-22 

60 3-24 
60 3-24 
60 3-24 
60 3-24 

60 3-26 
60 3-26 
60 3-26 

60 3-28 
60 3-28 
60 3-28 

130 3-30 
130 3-30 
130 3-30 

25 3-30 
25 3-30 
25 3-30 

20 3-34 
20 3-34 
20 3-34 
20 3-34 

35 3-36 
35 3-36 
35 3-36 

35 3-38 
35 3-38 
35 3-38 
35 3-38 

25 3-40 
25 3-40 
25 3-40 
25 3-40 
25 3-42 
75 3-44 

25 3-42 
75 3-44 
25 3-42 
75 3-44 

Fax (214) 323-2396 



Photosensors (cont) @.OPTEK 
Part Case Light Current Test Beam 
No. Style lc(ON)(mA) Conditions Angle 

OP803SL T0-18, lensed 
OP804SL T0-18, lensed 
OP805SL T0-18, lensed 
OP830SL(1l T0-18, lensed 
OP830WSL(1l T0-18 

OP900SL(2) Pill, lensed 
OP913SL(2) T0-5, lensed 
OP913WSL (2) T0-5 

(1) Photodarlington 
(2) Photodiode 
All others are phototransistors 

Min 

4.0 
7.0 

15.0 
15.0 
4.0 

8.0 
0.12 
0.04 

Max VcE 

8.0 5.0 
22.0 5.0 
- 5.0 
- 5.0 
- 5.0 

- 10.0 
- 5.0 
- 5.0 

Part numbers with "SL" suffix are tested using Tungsten light source @ 2870K 
All others are tested with an infrared LED light source 

Photologic™ Sensors 
Part Case Positive Threshold lrradlance* 
No. Style Ee T(+) ( mW/cm2 ) 

Min Max 

OPL550 Plastic lateral 0.25 2.4 
OPL550A Plastic lateral 0.25 1.4 
OPL550B Plastic lateral 0.65 1.9 

OPL550-0C Plastic lateral 0.25 2.4 
OPL550-0CA Plastic lateral 0.25 1.4 
OPL550-0CB Plastic lateral 0.65 1.9 

OPL551 Plastic lateral 0.25 2.4 
OPL551A Plastic lateral 0.25 1.4 
OPL551B Plastic lateral 0.65 1.9 

OPL551-0C Plastic lateral 0.25 2.4 
OPL551-0CA Plastic lateral 0.25 1.4 
OPL551-0CB Plastic lateral 0.65 1.9 

OPL560 Plastic lateral 0.09 0.55 
OPL560A Plastic lateral 0.09 0.36 
OPL560B Plastic lateral 0.18 0.55 

OPL560-0C Plastic lateral 0.09 0.55 
OPL560-0CA Plastic lateral 0.09 0.36 
OPL560-0CB Plastic lateral 0.18 0.55 

OPL561 Plastic lateral 0.09 0.55 
OPL561A Plastic lateral 0.09 0.36 
OPL561B Plastic lateral 0.18 0.55 

OPL561-0C Plastic lateral 0.09 0.55 
OPL561-0CA Plastic lateral 0.09 0.36 
OPL561-0CB Plastic lateral 0.18 0.55 

OPL562 Plastic lateral 0.025 0.23 
OPL562A Plastic lateral 0.025 0.14 
OPL562B Plastic lateral 0.070 0.23 

Ee(mW/cm2) (Deg.) 

5.0 25 
5.0 25 
5.0 25 
0.5 25 
0.5 75 

20.0 35 
5.0 20 
5.0 60 

Output 
Circuit 

Totem-Pole Buffer 
Totem-Pole Buffer 
Totem-Pole Buffer 

Open-Collector Buffer 
Open-Collector Buffer 
Open-Collector Buffer 

Totem-Pole Inverter 
Totem-Pole Inverter 
Totem-Pole Inverter 

Open-Collector Inverter 
Open-Collector Inverter 
Open-Collector Inverter 

Totem-Pole Buffer 
Totem-Pole Buffer 
Totem-Pole Buffer 

Open-Collector Buffer 
Open-Collector Buffer 
Open-Collector Buffer 

Totem-Pole Inverter 
Totem-Pole Inverter 
Totem-Pole Inverter 

Open-Collector Inverter 
Open-Collector Inverter 
Open-Collector Inverter 

Totem-Pole Buffer 
Totem-Pole Buffer 
Totem-Pole Buffer 

Page 
No. 

3-42 
3-42 
3-42 
3-46 
3-48 

3-50 
3-52 
3-52 

Page 
No. 

4-4 
4-4 
4-4 

4-4 
4-4 
4-4 

4-4 
4-4 
4-4 

4-4 
4-4 
4-4 

4-8 
4-8 
4-8 

4-8 
4-8 
4-8 

4-8 
4-8 
4-8 

4-8 
4-8 
4-8 

4-8 
4-8 
4-8 

* Ai = 935nm Note: The OPL560 & OPL81 O series include a voltage regulator allowing operating voltages from 4.5 to 16.0 volts. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Photologic™ Sensors (cont) @.OPTEK 
Part Case Positive Threshold lrradlance* . · Output Page 
No. Style Ee T{+) { mW/cm2 ) Circuit No. 

Min Max 

OPL562-0C Plastic lateral 0.025 0.23 Open-Collector Buffer 4-8 
OPL562-0CA Plastic lateral 0.025 0.14 Open-Collector Buffer 4-8 
OPL562-0CB Plastic lateral 0.070 0.23 Open-Collector Buffer 4-8 

OPL563 Plastic lateral 0.025 0.23 Totem-Pole Inverter 4-8 
OPL563A Plastic lateral 0.025 0.14 Totem-Pole Inverter 4-8 
OPL563B Plastic lateral 0.070 0.23 Totem-Pole Inverter 4-8 

OPL563-0C Plastic lateral 0.025 0.23 Open-Collector Inverter 4-8 
OPL563-0CA Plastic lateral 0.025 0.14 Open-Collector Inverter 4-8 
OPL563-0CB Plastic lateral 0.070 0.23 Open-Collector Inverter 4-8 
OPL583 Plastic lateral 0.050 0.25 Dual Channel 4-12 

OPL800 T0-18, lensed 0.05 0.60 Totem-Pole Buffer 4-16 
OPL800-0C T0-18, lensed 0.05 0.60 Open-Collector Buffer 4-16 
OPL801 T0-18, lensed 0.05 0.60 Totem-Pole Inverter 4-16 
OPL801-0C T0-18, lensed 0.05 0.60 Open-Collector Inverter 4-16 

OPL810 T0-18, lensed 0.015 0.20 Totem-Pole Buffer 4-20 
OPL810-0C T0-18, lensed O.Q15 0.20 Open-Collector Buffer 4-20 
OPL811 T0-18, lensed O.Q15 0.20 Totem-Pole Inverter 4-20 
OPL811-0C T0-18, lensed 0.015 0.20 Open-Collector Inverter 4-20 

OPL812 T0-18, lensed 0.005 0.10 Totem-Pole Buffer 4-20 
OPL812-0C T0-18, lensed 0.005 0.10 Open-Collector Buffer 4-20 
OPL813 T0-18, lensed 0.005 0.10 Totem-Pole Inverter 4-20 
OPL813-0C T0-18, lensed 0.005 0.10 Open-Collector Inverter 4-20 

•Ai = 935nm Note: The OPL560 & OPL810 series include a voltage regulator allowing operating voltages from 4.5 to 16.0 volts. 

Emitter and Photosensor Matched Pairs 
Part Case Light Current Test Conditions Page 
No. Style lgON)mA VcE IF No. 

Min Max {mA) 

OPS665 PlasticT-1 0.5 - 5.0 20 5-2 
OPS666 PlasticT-1 1.0 10.0 5.0 20 5-2 
OPS667 Plastic T-1 5.0 - 5.0 20 5-2 

OPS690 Plastic lateral 100• - 10.0 20 5-4 
OPS691 Plastic lateral 500* - 10.0 20 5-4 
OPS692 Plastic lateral 1.0 - 10.0 20 5-4 

OPS693 Plastic lateral 2.0 - 10.0 20 5-4 
OPS695 Plastic lateral 100· - 10.0 20 5-6 
OPS696 Plastic lateral 500* - 10.0 20 5-6 

OPS697 Plastic lateral 1.0 - 10.0 20 5-6 
OPS698 Plastic lateral 2.0 - 10.0 20 5-6 

*µA 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Optically Coupled Isolators 
Part Case CTR VcE 
No. Style % 

Min Max 

OPl110 Plastic Axial 12.5 - 5.0 
OPl110A Plastic Axial 25.0 - 5.0 
OPl110B Plastic Axial 50.0 125 5.0 
OPl110C Plastic Axial 100.0 - 5.0 
OPl113 Plastic Axial 50.0 - 2.0 

OPl120 Hermetic Axial 20.0 - 5.0 
OPl123 Hermetic Axial 50.0 - 2.0 
OPl125 Hermetic Axial Buffer, Totem Pole 
OPl126 Hermetic Axial Buffer, Open-Collector 
OPl127 Hermetic Axial Inverter, Totem-Pole 
OPl128 Hermetic Axial Inverter, Open-Collector 

OPl1264 Plastic Axial 12.5 - 5.0 
OPl1264A Plastic Axial 25.0 - 5.0 
OPl1264B Plastic Axial 50.0 125 5.0 
OPl1264C Plastic Axial 100.0 - 5.0 
OPl1266 Custom Dip High Speed Photologic 

OPl150 Hermetic Axial 10.0 - 5.0 
OPl153 Hermetic Axial 25.0 - 5.0 

OPl7002 Custom Dip 20.0 - 5.0 
OPl7010 Custom Dip 100.0 - 5.0 
OPl7320 Custom Dip 200.0 - 5.0 
OPl7340 Custom Dip 400.0 - 5.0 

Fiber Optics PIN Photodiodes & Receivers 
Part Case 
No. Style 

OPF2404 Plastic Dip 
OPF2406 Plastic Dip 
OPF2414 Plastic Dip 
OPF2416 Plastic Dip 

OPF420 Hermetic T0-46 
OPF421 SMA 
OPF422 ST(2l 

OPF430 Hermetic T0-46 
OPF431 SMA 

OPF432 g,-(2) 

OPF470 Plastic T0-46 
OPF471 SMA 
OPF472 g,-(2) 

OPF480 Plastic T0-46 
OPF481 SMA 
OPF482 ST(2l 

OPF540 Plastic T0-46 
OPF541 SMA 
OPF542 ST(2l 

(1) mV/µW 

Optek Technology, Inc. 1215 W. Crosby Road 

Flux Responslvity 
(A/W) 

Min Typ 

5.1(1l 7.0 
5.0(1l 7.0 
5.1(1l 7.0 
5.0(1l 7.0 

0.45 0.55 
0.45 0.55 
0.45 0.55 
0.45 0.55 
0.45 0.55 

0.45 0.55 
0.45 0.55 
0.45 0.55 
0.45 0.55 

0.45 0.55 
0.45 0.55 
0.45 0.55 

5.1(1l 7.0 
5.1(1l 7.0 
5.1(1l 7.0 

Carrollton, Texas 75006 
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@.OPTEK 
IF Isolation Page 

mA kVDC No. 

10.0 10.0 6-4 
10.0 10.0 6-4 I 
10.0 10.0 6-4 
10.0 10.0 6-4 
5.0 10.0 6-4 

10.0 15.0 6-6 
10.0 15.0 6-6 

15.0 6-8 
15.0 6-8 
15.0 6-8 
15.0 6-8 

10.0 10.0 6-12 
10.0 10.0 6-12 
10.0 10.0 6-12 
10.0 10.0 6-12 

16.0 6-14 

10.0 50.0 6-16 
20.0 50.0 6-16 

10.0 6.0 6-18 
10.0 6.0 6-18 
5.0 6.0 6-20 
5.0 6.0 6-20 

Output Rise Page 
Time (ns) No. 

Typ. 

14.0 8-6 
3.3 8-8 

14.0 8-6 
3.3 8-8 

6.0 8-46 
6.0 8-48 
6.0 8-50 
1.0 8-52 
1.0 8-54 

1.0 8-56 
6.0 8-58 
6.0 8-60 
6.0 8-62 

1.0 8-64 
1.0 8-66 
1.0 8-68 

14.0 8-70 
14.0 8-72 
14.0 8-74 

(214) 323-2200 Fax (214) 323-2396 



Fiber Optics (850nm) Light Emitting Diodes 
(@.OPTEK 

Part Case Radiant Output\"' Test Conditions Output Rise Page 
No. Style Power(µW) IF(mA) Time(ns) No. 

Min Typ Typ 

OPF1402 Plastic Dip -19.0dBm ~16.0dBm 60 (62.5µm core) 4.0 8-4 
OPF1404 Plastic Dip -15.0dBm -12.0dBm 60 (62.5µm core) 4.0 8-4 
OPF1412 Plastic Dip -19.0 dBm -16~0 dBm 60 (62.5µm core) 4.0 8-4 
OPF1414 Plastic Dip -15.0dBm -12.0dBm 60 (62.5µm core) 4.0 8-4 

OPF320A Hermetic T0-46 15.0 19.0 100 (50 µm core) 6.0 8-10 
OPF320B Hermetic T0-46 10.0 12.5 100 (50 µm core) 6.0 8-10 
OPF320C Hermetic T0-46 5.0 7.5 100 (50 µm core) 6.0 8-10 

OPF321A SMA 15.0 19.0 100 (50 µm core) 6.0 8-12 
OPF321B SMA 10.0 12.5 100 (50 µm core) 6.0 8-12 
OPF321C SMA 5.0 7.5 100 (50 µm core) 6.0 8-12 

OPF322A gr(2) 15.0 19.0 100 (50 µm core) 6.0 8-14 
OPF322B gr(2) 10.0 12.5 100 (50 µm core) 6.0 8-14 
OPF322C gr(2) 5.0 7.5 100 (50 µm core) 6.0 8-14 

OPF340A Hermetic T0-46 20.0 25.0 100 .. (50 µm core) 4.5 8-16 
OPF340B Hermetic T0-46 15.0 18.0 100 (50 µm core) 4.5 8-16 
OPF340C· Hermetic T0-46 10.0 12.5 100 (50 µm core) 4.5 8-16 
OPF340D Hermetic T0-46 5.0 7.5 100 (50 µm core) 4.5 8-16 

OPF341A SMA 20.0 25.0 100 (50 µm core) 4.5 8-18 
OPF34tB SMA 15.0 18.0 100 (50 µm core) 4.5 8-18 
OPF341C SMA 10.0 12.5 100 (50 µm core) 4.5 8-18 
OPF341D SMA 5.0 7.5 100 (50 µm core) 4.5 8-18 

OPF342A gr(2) 20.0 25.0 100 (50 µm core) 4.5 8-20 
OPF342B sr<2> 15.0 18.0 100 (50 µm core) 4.5 8-20 
OPF342C gr(2) 10.0 12.5 100 (50 µm core) 4.5 8-20 
OPF342D gr(2) 5.0 7.5 100 (50 µm core) 4.5 8-20 

OPF345A Hermetic T0-46 20.0 25.0 100 (50 µm core) 3.5 8-22 
OPF345B Hermetic T0-46 15.0 18.0 100 (50 µm core) 3.5 8-22 
OPF345C Hermetic T0-46 10.0 12.5 100 (50 µm core) 3.5 8-22 
OPF345D Hermetic T0-46 5.0 7.5 100 (50 µm core) 3.5 8-22 

OPF346A SMA 20.0 25.0 100 (50 µm core) 3.5 8-24 
OPF346B SMA 15.0 18.0 100 (50 µm core) 3.5 8-24 
OPF346C SMA 10.0 12.5 100 (50µm core) 3.5 8-24 
OPF346D SMA 5.0 7.5 100 (50 µm core) 3.5 8-24 

OPF347A sr<2> 20.0 25.0 100 (50 µm core) 3.5 8-26 
OPF347B gr(2) 15.0 18.0 100 (50 µm core) 3.5 8-26 
OPF347C gr(2) 10.0 12.5 100 (50 µm core) 3.5 8-26 
OPF347D gr(2) 5.0 7.5 100 (50 µm core) 3.5 8-26 

OPF370A Plastic T0-46 25.0 29.0 100 (50 µm core) 6.0 8-28 
OPF370B Plastic T0-46 15.0 19.0 100 (50 µm core) 6.0 8-28 
OPF370C Plastic T0-46 10.0 12.5 100 (50 µm core) 6.0 8-28 
OPF370D Plastic T0-46 5.0 7.5 100 (50 µm core) 6.0 8-28 

(2) ST is a registered trademark of AT&T 
(3) Fiber Optic components tested with graded index fiber 50µM core: NA = 0.20 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2'396 
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Fiber Optics (850nm) Light Emitting Diodes (cont) 
@.OPTEK 

Part Case Radiant Outputl"I Test Conditions Output Rise Page 
No. Style Power(µW) IF (mA) Time (ns) No. 

Min Typ Typ 

OPF371A SMA 25.0 29.0 100 (50 µm core) 6.0 8-30 
OPF371B SMA 15.0 19.0 100 (50 µm core) 6.0 8-30 I 
OPF371C SMA 10.0 12.5 100 (50 µm core) 6.0 8-30 
OPF371D SMA 5.0 7.5 100 (50 µm core) 6.0 8-30 

OPF372A ST(2) 25.0 29.0 100 (50 µm core) 6.0 8-32 
OPF372B ST(2) 15.0 19.0 100 (50 µm core) 6.0 8-32 
OPF372C ST(2l 10.0 12.5 100 (50 µm core) 6.0 8-32 
OPF372D ST(2) 5.0 7.5 100 (50 µm core) 6.0 8-32 

OPF390A Plastic T0-46 20.0 25.0 100 (50 µm core) 4.5 8-34 
OPF390B Plastic T0-46 15.0 18.0 100 (50 µm core) 4.5 8-34 
OPF390C Plastic T0-46 10.0 12.5 100 (50 µm core) 4.5 8-34 
OPF390D Plastic T0-46 5.0 7.5 100 (50 µm core) 4.5 8-34 

OPF391A SMA 20.0 25.0 100 (50 µm core) 4.5 8-36 
OPF3918 SMA 15.0 18.0 100 (50 µm core) 4.5 8-36 
OPF391C SMA 10.0 12.5 100 (50 µm core) 4.5 8-36 
OPF391D SMA 5.0 7.5 100 (50 µm core) 4.5 8-36 

OPF392A ST(2) 20.0 25.0 100 (50 µm core) 4.5 8-38 
OPF3928 ST(2l 15.0 18.0 100 (50 µm core) 4.5 8-38 
OPF392C ST(2) 10.0 12.5 100 (50 µm core) 4.5 8-38 
OPF392D ST(2) 5.0 7.5 100 (50 µm core) 4.5 8-38 

OPF395A Plastic T0-46 20.0 25.0 100 (50 µm core) 3.5 8-40 
OPF395B Plastic T0-46 15.0 18.0 100 (50 µm core) 3.5 8-40 
OPF395C Plastic T0-46 10.0 12.5 100 (50 µm core) 3.5 8-40 
OPF395D Plastic T0-46 5.0 7.5 100 (50 µm core) 3.5 8-40 

OPF396A SMA 20.0 25.0 100 (50 µm core) 3.5 8-42 
OPF396B SMA 15.0 18.0 100 (50 µm core) 3.5 8-42 
OPF396C SMA 10.0 12.5 100 (50 µm core) 3.5 8-42 
OPF396D SMA 5.0 7.5 100 (50 µm core) 3.5 8-42 

OPF397A ST(2) 20.0 25.0 100 (50 µm core) 3.5 8-44 
OPF3978 ST(2l 15.0 18.0 100 (50 µm core) 3.5 8-44 
OPF397C ST(2) 10.0 12.5 100 (50 µm core) 3.5 8-44 
OPF397D ST(2) 5.0 7.5 100 (50 µm core) 3.5 8-44 

(2) ST is a registered trademark of AT&T 
(3) Fiber Optic components tested with graded index fiber 50µM core: NA = 0.20 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Hybrid Assemblies 
Infrared Emitting Diodes 

(@.OPTEK 

Part Type Output Power Test Conditions Case Page 
No. IF(mA) Style No. 

OPR5200 GaAIAs 350µW(min) 20 Surface Mount 9-22 

Phototransistor 
Part 
No. 

OPR5500 

Photodiodes 
Part 
No. 

OPR2100 
OPR5910 
OPR5911 
OPR5913 

OPR5915 
OPR5925 
OPR5929 

Light 
Current 

36µA (min) 

Responsivity 
(A/W) 

0.45 
0.45 
0.45 
0.40 

0.45 
0.45 
0.45 

Optical Comparator Arrays 
Part lcc(max) 
No. (mA) 

OPR5001B 7 
OPR5002B 14 
OPR5003B 20 

Reflective Object Sensor 
Part IC(ON) 
No. 

OPR5005 100 µA (min) 

Hallogic™ Hall Effect Sensors 
Part Operate Point 
No. Gauss 

Min Typ Max 

OH090U!1> 0 90 180 
OH180U(1l 70 180 290 
OH360UC1l 235 300 465 

OHN3013UC1l 300 450 

OHN3019U!1l 300 500 
OHS3019U(1) 300 500 
OHN3020U(1) 230 350 
OHS3020U(1) 230 350 

Test Conditions Case Page 
VcE Ee Style No. 
(V) (mW/cm2) 

5 .15 Surface Mount 9-23 

Test Conditions Size Case Page 
cpe(µW) (mm2) Style No. 

10 6x2.9 Surface Mount 9-16 
10 0.73 Surface Mount 9-24 
10 1.0 Surface Mount 9-25 
10 25 Surface Mount 9-26 

10 7.3 Surface Mount 9-27 
10 4x0.64 Surface Mount 9-28 
10 6x2.9 Surface Mount 9-29 

Channels Case Page 
Style No. 

1 Surface Mount 9-17 
2 Surface Mount 9-17 
3 Surface Mount 9-17 

Test Conditions Case Page 
IF(mA) VcE (V) Style No. 

20 5 Surface Mount 9-20 

Release Point Hysteresis Case 
Gauss Gauss Style 

Min Typ Max Min Typ Max 

-100 65 100 10 25 100 Plastic Lateral 
0 140 230 20 40 120 Plastic Lateral 

120 235 325 30 65 200 Plastic Lateral 

25 235 30 65 Plastic Lateral 

125 235 50 65 Plastic Lateral 
125 235 50 65 Plastic Lateral 
50 180 20 50 Plastic Lateral 
50 180 20 50 Plastic Lateral 

Page 
No. 

10-4 
10-6 
10-8 

10-10 

10-12 
10-12 
10-14 
10-14 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Hallogic™ Hall Effect Sensors (cont) 
Part Operate Point 
No. Gauss 

Min Typ Max 

OHN3030U(1) 205 250 
OHS3030U(1) 205 250 
OHN3040U(1) 150 200 
OHS3040U(1) 150 200 

OHN3075U(1) 50 100 250 
OHS3075U(1) 50 100 250 
OHN3113U(2) 510 

OHN3119U(2) 100 545 
OHS3119U(3) 45 575 
OHN3120U(2) 70 425 
OHS3120U(3) 35 450 

OHN3130U(2) 175 
OHS3130U(3) 200 
OHN3131 U(2) -75 95 
OHS3131U(3) -115 135 

OHN3140U(2) 45 260 
OHS3140U(3) 45 270 

OHN3175U(2) 15 180 
OHS3175U(3) 10 260 
OHN3177U(2) 25 150 
OHS3177U(3) 25 200 

Operate Point at Temperature, TA 
Note: (1) TA= 25°C 

(2) TA = -20°C to 85°C 
(3) TA = -4o0c to 125°C 

Reflective Object Sensors 

Release Point 
Gauss 

Min Typ Max 

0 160 
0 160 

50 115 
50 115 

-250 -100 -50 
-250 -100 -50 

20 

50 495 
25 555 
50 405 
25 430 

-175 
-200 

-95 85 
-135 125 

25 240 
25 250 

-180 -15 
-10 -260 

-150 -25 
-200 -25 

Hysteresis 
Gauss 

Min Typ Max 

20 45 
20 45 
20 35 
20 35 

100 200 500 
100 200 500 
10 

50 
20 
20 
20 

20 
20 
10 
10 

20 
20 

80 
60 
50 
50 

Part Output Coupled Light Test Conditions 
No. Type Current 

lc(ON) Min* 

OPB606A PT 500µA 
OPB606B PT 350µA 
OPB606C PT 200µA 

OPB607A PD 25mA 
OPB6078 PD 17mA 
OPB607C PD 10mA 

OPB700(AL) PT 25µA 
OPB701(AL) PD 2.0mA 
OPB703(W) PT 200µA 
OPB704(W) PT 200µA 

OPB705(W) PT 100µA 
OPB706A PT 500µA 
OPB706B PT 350µA 
OPB706C PT 200µA 

d = distance from the assembly face to the reflective surface 
* Test surface is an Eastman Kodak neutral white test card 

IF Vee 
(mA) (V) 

20 5.0 
20 5.0 
20 5.0 

20 5.0 
20 5.0 
20 5.0 

40 5.0 
40 5.0 
40 5.0 
40 5.0 

40 5.0 
20 5.0 
20 5.0 
20 5.0 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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d 
(inch) 

0.110 
0.110 
0.110 

0.110 
0.110 
0.110 

0.200 
0.200 
0.150 
0.150 

0.150 
0.050 
0.050 
0.050 

(214) 323-2200 

@.OPTEK 
Case Page 
Style No. 

Plastic Lateral 10·16 
Plastic Lateral 10-16 I 
Plastic Lateral 10-18 
Plastic Lateral 10-18 

Plastic Lateral 10-20 
Plastic Lateral 10-20 
Plastic Lateral 10-22 

Plastic Lateral 10-24 
Plastic Lateral 10-24 
Plastic Lateral 10-26 
Plastic Lateral 10-26 

Plastic Lateral 10-28 
Plastic Lateral 10-28 
Plastic Lateral 10-30 
Plastic Lateral 10-30 

Plastic Lateral 10-32 
Plastic Lateral 10-32 

Plastic Lateral 10-34 
Plastic Lateral 10-34 
Plastic Lateral 10-36 
Plastic Lateral 10-36 

Page 
No. 

11-4 
11-4 
11-4 

11-6 
11-6 
11-6 

11-8 
11-10 
11-12 
11-12 

11-12 
11-16 
11-16 
11-16 

Fax (214) 323-2396 



Reflective Object Sensors (cont) @.OPTEK 
Part Output Coupled Light Iut Cam:tlllao1 Page 
No. Type Current Ip Vee d No. 

IC(ON) Min* (mA) (V) (Inch) 

OPB707A PD 25 rnA 20 5.0 0.050 11-18 
OPB707B PD 17 rnA 20 5.0 0.050 11-18 
OPB707C PD 10 rnA 20 5.0 0.050 11-18 
OPB708 PT 10µA 40 5.0 0.150 11-20 
OPB709 PD 1.0 rnA 40 5.0 0.150 11-20 

OPB710(F) PT 150µA 50 5.0 0.250 11-24 
OPB711 PT 350µA 20 5.0 0.080 11-26 
OPB712 PD 20mA 20 5.0 0.080 11-28 

OPB730(F) PD 1.0mA 50 5.0 0.250 11-30 
OPB740(W) PT 50µA 40 5.0 0.150 11-32 
OPB741(W) PT 50µA 40 5.0 0.150 11-32 

OPB742(W) PT 10µA 40 5.0 0.150 11-32 
OPB743(W) PT 200µA 40 5.0 0.150 11-32 
OPB744(W) PT 200µA 40 5.0 0.150 11-32 
OPB745(W) PD 1.0mA 40 5.0 0.150 11-36 

OPB750N PT 500µA 30 5.0 0.080 11-40 
OPB750T PT 500µA 30 5.0 0.080 11-42 

OPB755N PT 500µA 30 5.0 0.080 11-44 
OPB755T PT 500µA 30 5.0 0.080 11-46 

d = distance from the assembly face to the reflective surface 
•Test surface is an Eastman Kodak neutral white test card 

Reflective Object Sensors - Photologic™ 
Part Output 
No. Type 

OPB760N Series logic 
OPB760T Series logic 
OPB770N Series logic 
OPBnOT Series logic 

Part Number Gulde 

Electrical 
Output 

See Below 
See Below 
See Below 
See Below 

Page 
No. 

11-48 
11-51 
11-54 
11-57 

OPB7XXX 

Optek Assembly _J I 

Reflective Sensor Family __J 
Photologic™ 
Photo Integrated Circuit 

6 - PC Board Mounting ----~ 
7 - Wire Leads with Connector 

L Mounting Configurations 
T - Two Mounting Tabs 
N - No Mounting Tabs 

~--- Electrical Specification Options 
O - Buffered Totem-Pole Output 
1 - Buffered Open-Collector Output 
2 - Inverted Totem-Pole Output 
3 - Inverted Open-Collector Output 

Optek Technology, Inc. 1215 w. Crosby Road Carrollton, Texas 75006 
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Slotted Optical Switches - Phototransistor 
Part Coupled Light Test Conditions 
No. Current IF 

lc(ON) Min (mA) 

CNY36 200µA 20 
OPB610 1 mA 5 
OPB620 1 mA 5 
OPB660N 600µA 10 
OPB660T 600µA 10 

OPB804 500µA 20 
OPB806 0.40 mA 20 
OPB818 100µA 20 

OPB820 500µA 20 
OPB820S3 60µA 20 
OPB820S5 300µA 20 
OPB820S10 400µA 20 
OPB821 500µA 20 

OPB821S3 60µA 20 
OPB821S5 300µA 20 
OPB821S10 400µA 20 
OPB822S(2) 250µA 20 
OPB822SD(2) 100µA 20 

OPB825(Aa\B) 500µA 20 
OPB826S( 250µA 20 
OPB826SD(3) 100µA 20 

OPB827 A(B)(C)(D) 1.8mA 20 
OPB828A(B)(C)(D) 1.8mA 20 
OPB829A(B)(C)(D} 1.8mA 20 
OPB844A(B) 1.8mA 20 
OPB845A(B) 1.8mA 20 
OPB847 4.0mA 20 
OPB848 1.0mA 20 

OPB852A1 1.0mA 20 
OPB852A2 2.0mA 20 
OPB852A3 4.0mA 20 
OPB853A 1 (1) 2.5mA 5 
OPB853A2(1) 5.0mA 5 
OPB853A3(1) 10.0 mA 5 

OPB854A1 3.0mA 16 
OPB854A2 3.0mA 16 
OPB854A3 3.0mA 16 
OPB854B1 1.0mA 20 
OPB854B2 1.0mA 20 
OPB854B3 1.0mA 20 

OPB855 500µA 20 
OPB856 1.8mA 20 
OPB857 1.5mA 20 
OPB859 250µA 20 

(1) Photodarlington Output all others Phototransistor 
(2) Dual channel horizontal 
(3) Dual channel vertical 

VcE 
(V) 

10.0 
5.0 
5.0 
5.0 
5.0 

10.0 
0.5 

10.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

10.0 
10.0 

10.0 
10.0 
10.0 

0.6 
0.6 
0.6 
0.6 
0.6 

10.0 
10.0 

5.0 
5.0 
5.0 
1.5 
1.5 
1.5 

1.0 
1.0 
1.0 

10.0 
10.0 
10.0 

5.0 
5.0 

10.0 
10.0 

Slot Width/ 
Lead Spacing 

(Inches) 

0.120/0.220 
0.15/0.275 
0.19/0.320 
0.125/0.320 
0.125/0.320 

0.155/0.300 
0.125/NA 
0.200/0.400 

0.080/0.275 
0.080/0.275 
0.080/0.275 
0.080/0.275 
0.080/Wire 

0.080/Wire 
0.080/Wire 
0.080/Wire 
0.090/0.300 
0.090/0.300 

0. 160/0.300 
0.100/0.740 
0.100/0.740 

0.125/0.300 
0.125/0.220 
0.125/Wire 
0.125/0.300 
0.125/0.300 
0.100/0.300 
0.100/0.300 

0.125/0.290 
0.125/0.290 
0.125/0.290 
0.125/0.290 
0.125/0.290 
0.125/0.290 

0.100/0.300 
0.100/0.300 
0.100/0.300 
0.100/0.300 
0.100/0.300 
0.100/0.300 

0.205/0.380 
Variable 
0.15/Wire 
0.125/0.220 
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Slotted Optical Switches - Phototransistor ~.OPTEK 
Part Electrical Slot Width/ Page 
No. Characteristics Lead Spacing No. 

OPB800UOPB81 OL Series See Below 0.375/0.570 12-46 
OPB800W/OPB81 OW Series See Below 0.375/NA 12-50 
OPB830UOPB840L Series See Below 0.125/ • 12-76 
OPB830W/OPB840W Series See Below 0.125/ NA 12-80 
OPB860/0PB870 Series See Below 0.125/ • 12-110 
OPB880/0PB890 Series See Below 0.125/ NA 12-114 

Electrical characteristics 

Collector-Emitter Saturation Voltage Max. Test Conditions 
VeE(SAT) Parameter A 0.4V le = 400 µA, IF= 20mA 

Parameter B 0.4V le= 800 µA, IF= 10mA 

Parameter C 0.6V le= 1800 µA, IF= 20mA 

On-State Collector Current Min. Test Conditions 
le( ON) Parameter A 

Parameter B 

Parameter C 

Part Number Guide 

OPB 8 

Optek Assembly Prefix J 
Slotted Optical Switch 
8 = Phototransistor Output 

Housing 
0 = Wide Gap Transmissive 
1 = Wide Gap Opaque 
3 = Side Mount Transmissive 
4 = Side Mount Opaque 
6 = PC Termination Transmissive 
7 =PC Termination Opaque 
8 =Wire Termination Transmissive 
9 =Wire Termination Opaque 

Mechanical and Electrical 
Specification Variations 

x x x 

500µA VeE= 10V, IF=20mA 

1000µA VeE = 5V, IF= 10mA 

1800µA VeE = 0.6V, IF= 20mA 

x x 
L Aperture Width in front of sensor 

5 = 0.050" (1.27mm) 
1 = 0.010" (0.25mm) 

~--Aperture width In front of LED 
5 = 0.050" (1.27mm) *1 = 0.010"(0.25mm) 
•Available only with electrical 
parameter A 

'------- Mounting Configurations 
T = Both mounting tabs 
N =No tabs 
L =Single mounting tab.Emitter side 
P = Single mounting tab, Sensor side 
Wide Gap and Side Mount 
W = Wire Termination 
L = PC Lead Termination 

0 = Electrical parameter A 5 = Electrical parameter A 
lead spacing 0.320" (8.13mm) 

1 = Electrical parameter B 
lead spacing 0.320" (8.13mm) 

2 = Electrical parameter C 
lead spacing 0.320" (8.13mm) 

lead spacing 0.220" (5.59mm) 
6 = Electrical parameter B 

lead spacing 0.220" (5.59mm) 
7 = Electrical parameter C 

lead spacing 0.220" (5.59mm) 

Wide gap switch: lead spacing is 0.570" (14.48mm) Electrical specifications 0,1&2 
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Slotted Optical Switches - Photologic™ @.OPTEK 
Part Electrical Slot Width/ Page I No. Characteristics Lead Spacing No. 

(Inches) 

OPB120A Buffer Totem-Pole 0.080/0.275 12-6 
OPB120B Buffer Totem-Pole 0.080/0.275 12-6 
OPB121A Buffer Open-Collector 0.080/0.275 12-6 
OPB121B Buffer Open-Collector 0.080/0.275 12-6 

OPB122A Inverter Totem-Pole 0.080/0.275 12-6 
OPB122B Inverter Totem-Pole 0.080/0.275 12-6 
OPB123A Inverter Open-Collector 0.080/0.275 12-6 
OPB123B Inverter Open-Collector 0.080/0.275 12-6 

OPB615 Buffer, 10K Q 0.150/0.275 12-12 
OPB616 Buffer, Open-Collector 0.150/0.275 12-12 
OPB617 Inverter, 10K Q 0.150/0.275 12-12 
OPB618 Inverter, Open-Collector 0.150/0.275 12-12 

OPB625 Buffer, 1 OK Q 0.190/0.320 12-18 
OPB626 Buffer, Open-Collector 0.190/0.320 12-18 
OPB627 Inverter, 10K Q 0.190/0.320 12-18 
OPB628 Inverter, Open-Collector 0.190/0.320 12-18 

OPB665N Buffer, 10K Q 0.125/0.320 12-26 
OPB665T Buffer, 1 OK Q 0.125/0.320 12-26 
OPB666N Buffer, Open-Collector 0.125/0.320 12-26 
OPB666T Buffer, Open-Collector 0.125/0.320 12-26 

OPB667N Inverter, 10K Q 0.125/0.320 12-26 
OPB667T Inverter, 10K Q 0.125/0.320 12-26 
OPB668N Inverter, Open-Collector 0.125/0.320 12-26 
OPB668T Inverter, Open-Collector 0.125/0.320 12-26 

OPB900UOPB91 OL Series See Next Page 0.375/0.570 12-118 
OPB900W/OPB91 OW Series See Next Page 0.375/NA 12-122 
OPB930/0PB940L Series See Next Page 0.125/0.320 12-126 

OPB930W/OPB940W See Next Page 0.125/NA 12-130 
OPB960/0PB970 See Next Page 0.125/0.320 12-134 
OPB980/0PB990 See Next Page 0.125/NA 12-140 
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Slotted Optical Switches - Photologic™ (cont) @.OPTEK 

Part Number Guide 

Optek Assembly Prefix 

Slotted Optical Switch 
9 = PhotologicTM Output 

Housing Material 

OPB 9 X 

O = Wide Gap Transmissive 
1 = Wide Gap Opaque 
3 = Side Mount Transmissive 
4 = Side Mount Opaque 
6 = PC Termination Transmissive 
7 =PC Termination Opaque 
8 = Wire Termination Transmissive 
9 = Wire Termination Opaque 

Mechanical and Electrical 
Specification Variations 

x x x x 

L Aperture Width In front of sensor 
5 = 0.050· (1.27mm) 
1 = 0.010" (0.25mm) 

,___ __ Aperture width in front of LED 
5 = 0.050' (1.27mm) 
1 = 0.01 o• (0.25mm) 

.__ ____ Mounting Configurations 
T = Both mounting tabs 
N =No tabs 
L = Single mounting tab, emitter side 
P = Single mounting tab, sensor side 
Wide Gap and Side Mount 
W = Wire Termination 
L = PC lead Termination 

O = Buffer Totem-Pole 2 = Inverter Totem-Pole 
1 = Buffer Open-Collector 3 = Inverter Open-Collector 

Optical Flag Switches 
Part Coupled Light Test Conditions Lead Spacing Page 
No. Current IF VcE (Inches) No. 

lc(ON) Min (mA) (V) 

OPB680 600µA 10 5.0 0.275 12-32 

OPB685 logic 10 4.5-16.0 0.275 12-34 
OPB686 logic 10 4.5-16.0 0.275 12-34 
OPB687 logic 10 4.5-16.0 0.275 12-34 
OPB688 logic 10 4.5-16.0 0.275 12-34 

OPB690 600µA 10 5.0 Connector 12-38 

OPB695A(B)(C) logic 10 4.5-16.0 Connector 12-40 
OPB696A(B)(C) logic 10 4.5-16.0 Connector 12-40 
OPB697 A(B)(C) logic 10 4.5-16.0 Connector 12-40 
OPB698A(B)(C) logic 10 4.5-16.0 Connector 12-40 

OPB850 500µA 20 10.0 Wire 12-90 
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Hi-Rel Infrared Emitting Diodes 
Part Type Output Power Test Conditions Case 
No. IF(mA) Style 

OP223TX(TXV) GaAIAs 1.00mW 50 Pill 
OP224TX(TXV) GaAIAs 1.50mW 50 Pill 
OP235TX(TXV) GaAIAs 1.5mW/cm2 100 T0-46 
OP236TX(TXV) GaAIAs 3.5mW/cm2 100 T0-46 

Hi-Rel Photosensors 
Part Light Test Conditions Case Style 
No. Current 

OP602TX(TXV) 2.0-5.0mA Ee= 20mW/cm2, VcE = 5V Pill 
OP603TX(TXV) 4.0-8.0mA Ee= 20mW/cm2, VcE = 5V Pill 
OP604TX(TXV) 7.0mA Ee= 20mW/cm2, VcE = 5V Pill 
OP803TX(TXV) 4.0-8.0mA Ee= 5mW/cm2, VcE = 5V T0-18 
OP804TX(TXV) 7.0-22.0mA Ee= 5mW/cm2, VcE = 5V T0-18 
OP805TX(TXV) 15.0mA Ee= 5mW/cm2, VcE = 5V T0-18 
OPL800TXV Logic Totem-pole T0-18 

Hi-Rel Optical Isolators 
Part Isolation IC(ON) Test Conditions Case 
No. Style 

3N243(TX) 1kV 1.5mAmin IF= 10mA, VcE = 10V T0-72 
3N244(TX) 1kV 3.0niA min IF= 10mA, VcE = 10V T0-72 
3N245(TX) 1kV 6.0mAmin IF= 10mA, VcE = 10V T0-72 

3N261(TX) 1kV 0.5mAmin IF= 1mA, VcE = 5V T0-72 
3N262(TX) 1kV 1.0-5.0mA IF= 1mA, VcE = 5V T0-72 
3N263(TX) 1kV 2.0-10.0mA IF= 1mA, VcE = 5V T0-72 

4N22A(JANTX) (JANTXV) 1kV 2.5mAmin IF= 10mA, VcE = 5V T0-78 
4N22AU(JANTX) (JANTXV) 1kV 2.5mAmin IF= 10mA, VcE = 5V SMD 
4N23A(JANTX) (JANTXV) 1kV 6.0mAmin IF= 10mA, VcE = 5V T0-78 
4N23AU(JANTX) (JANTXV) 1kV 6.0mAmin IF= 10mA, VcE = 5V SMD 
4N24A(JANTX) (JANTXV) 1kV 10.0mAmin IF= 10mA, VcE = 5V T0-78 
4N24AU(JANTX) (JANTXV) 1kV 10.0mAmin IF= 10mA, VcE = 5V SMD 

4N47(JANTX)(JANTXV) 1kV 0.5mAmin IF = 1.0mA, VcE = 5V T0-78 
4N48(JANTX)(JANTXV) 1kV 1.0-5.0mA IF = 1.0mA, VcE = 5V T0-78 
4N49(JANTX)(JANTXV) 1kV 2.0-10.0mA IF = 1.0mA, VcE = 5V T0-78 

HCC135(TXV) 1kV logic SMD 
HCC136(TXV) 1kV logic SMD 
HCC240 1kV 2.5mAmin IF= 10mA, VcE = 5V SMD 
HCC242 1kV 10.0mAmin IF= 10mA, VcE=5V SMD 
HCC247 1kV 0.5mAmin IF = 1.0mA, VcE = 5V SMD 
HCC248 1kV 1.0-5.0mA IF = 1.0mA, VcE = 5V SMD 

HCC249 1kV 2.0-10.0mA IF = 1.0mA, VcE = 5V SMD 
HCC340 1.5kV zero crossing triac SMD 
HCC640(TXV) 1.5kV 4.8mAmin IF= 1.6mA, Vo= 0.4V, SMD 

Vcc=4.5V 
HDA140A 1.5kV 4.8mAmin IF= 1.6mA, Vo= 0.4V, 4ch. 

Vcc=4.5V Dip 
HDC135 1kV logic Dip 
HDC136 1kV logic Dip 
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Hi-Rel Optical Isolators (cont) ~.OPTEK 
Part lsolatlon 
No. 

OPl120TX(TXV) 15kV 
OPl125TXV 15kV 
OPl150TX(TXV) 50kV 
OPl210 1.0kV 
OPl211 1.0kV 
OPl340 1.0kV 

Hi-Rel Optical Assemblies 
Part 
No. 

OP8700TX(TXV) 
OPB821TX(TXV) 
OPB847TX(TXV) 
OPB848TX(TXV) 
OPB870X5XTX(TV) 
OPB871 X5XTX(TV) 
OP8872X5XTX(TV) 

Type 

reflective 
slotted 
slotted 
slotted 
slotted 
slotted 
slotted 

Hi-Rel Fiber Optics 

LEDs 
Part Output Power 
No. (µW) 

Min Typ 

OMF320TX(TXV) 15.0 19.0 
OMF321TX(TXV) 15.0 19.0 
OMF322TX(TXV) 15.0 19.0 
OMF340TX(TXV) 20.0 25.0 
OMF341TX(TXV) 20.0 25.0 
OMF342TX(TXV) 20.0 25.0 
OMF345TX(TXV) 20.0 25.0 
OMF346TX(TXV) 20.0 25.0 
OMF347TX(TXV) 20.0 25.0 

Photodiodes 
Part Responslvlty 
No. (A/W) 

Min Typ 

OMF420TX/(TXV) 0.45 0.55 
OMF421TX/(TXV) 0.45 0.55 
OMF422TX/(TXV) 0.45 0.55 
OMF430TX/(TXV) 0.45 0.55 
OMF431TX/(TXV) 0.45 0.55 
OMF432TX/(TXV) 0.45 0.55 

*ST is a registered trademark of AT&T 

IC(ON) 

2.0mA 
logic 
1.0mA 
5mAmin 
20mAmin 
zero crossing triac 

IC(ON) 

50µAmin 
800µAmin 
4.0mAmin 
1.0mAmin 
500µAmin 
1.0mAmin 
1.8mAmin 

Test Conditions 
IF 

(mA) 

100 
100 
100 
100 
100 
100 
100 
100 
100 

Test Conditions Case 
Style 

IF= 10mA, Vee= 5V Axial 
Vee=5V Axial 
IF= 10mA, Vee= 5V Axial 
IF= 10mA, Vee= 5V SMD 
IF= 10mA, Vee= 5V SMD 

T0-78 

Test CondlUons 

Vee= 5V; IF= 40mA 
Vee= 10V, IF= 20mA 
Vee= 10V, IF= 20mA 
Vee= 10V, IF= 20mA 
Vee= 10V, IF= 20mA 
Vee= 5V, IF= 10mA 
Vee = 0.4V, IF= 20mA 

Rlsenme Case 
Typ Style 
(ns) 

6.0 T0-46 
6.0 SMA 
6.0 ST* 
4.5 T0-46 
4.5 SMA 
4.5 ST* 
3.5 T0-46 
3.5 SMA 
3.5 $T* 

Test Conditions RlseTime Case 
Typ Style 
(ns) 

VR = 5V, Po= 10µW 6.0 T0-46 
VR = 5V, Po= 10µW 6.0 SMA 
VR = 5V, Po= 10µW 6.0 ST* 
VR=5V, Po= 10µW 2.0 T0-46 
VR = 5V, Po= 10µW 2.0 SMA 
VR = 5V, Po= 10µW 2.0 ST* 
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Hi-Rel Hall Effect @®OPTEK 
Part O~erate Point Release Point H}'steresis Case Page 
No. Min Typ Max Min Typ Max Min Typ Max Style No. 

OMH090B(S) 50 90 180 30 60 160 5 30 70 Ceramic 15-2 
OMH360B(S) 235 360 465 170 280 360 30 80 150 Ceramic 15-14 
OMH3019B(S) 175 420 500 125 220 420 30 100 155 Ceramic 15-4 I 
OMH3020B(S) 70 220 350 50 165 330 20 55 200 Ceramic 15-6 
OMH3040B(S) 70 150 200 50 115 180 10 35 60 Ceramic 15-8 
OMH3075B(S) 50 150 250 -250 -150 -50 100 300 500 Ceramic 15-10 
OMH3131 B(S) 20 60 95 10 45 85 5 15 40 Ceramic 15-12 

Hi-Rel Surface Mount Semiconductors 

Transistors 
Part Type HFE Test Conditions Page 
No. No. 

2N2907 AUA(JANTX) (JANTXV) PNP 100-300 VeE = 10V, le= 150mA 16-2 
2N2907AUB(JANTX) (JANTXV) PNP 100-300 VeE = 10V, le= 150mA 16-4 
2N4854U(JANTX) (JANTXV) NPN/PNP pair 100-300 VeE = 10V, le= 150mA 16-6 

HCT2222A(TX) NPN 100-300 VeE = 10V, le= 150mA 16-8 
HCT2222M(TX) NPN 100-300 VeE = 10V, le= 150mA 16-10 

HCT700(TX)(TXV) NPN/PNP pair 100-300 VeE = 1 OV, le= 150mA 16-12 
HCT720(TX)(TXV) dual NPN 100-300 VeE = 10V, le= 150mA 16-14 
HCT7 40(TX)(TXV) dual PNP 100-300 VeE = 10V, le= 150mA 16-16 
HCT780(TX)(TXV) quad NPN 100-300 VeE = 10V, le = 150mA 16-18 
HCT790(TX)(TXV) quad PNP 100-300 VeE = 10V, le= 150mA 16-20 

Enhancement MOSFETs 
Part Type rdS(on) Test Conditions Page 
No. No. 

HCT801(TX) dual 3.2/8 n (max) VGs=±10V, lo=±1A 16-22 
HCT802(TX) dual 5/5 n (max) VGs = ±10V, lo= ±1A 16-24 
HCT7000M(TX)(TXV) n-channel 5 n (max) VGs = 10V, lo= 0.5A 16-26 

Optical Isolators 
Listed under Hi-Rel Optical Isolators (See SMD case style). 
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Infrared Emitting Diodes 
~®OPTEK 

Leadership 
in 

Manufacturing 

Output 
Specifications 

Designed for 
Engineering 

Convenience 

Optek Technology, Inc. 

Optek remains unchallenged as the industry's most complete high quality source for infrared 
emitters. The latest state-of-the-art solution grown epitaxial techniques are used to produce 
the high quality GaAs and GaAIAs diode material required to make Optek infrared emitting 
diodes. This precision processing ensures high junction emission efficiency and long operat
ing life with minimal degradation. The added benefit of over 16 years of mounting, bonding, 
and packaging experience makes Optek the undisputed technological leader in the design 
and production of infrared emitting diodes. 

When engineers are asked which product features they value most in Optek's electronic 
components, the answers most often given are quality and reliability. Assuring high quality is 
a philosophy that begins at product conception and is carried through the design phase and 
heavily emphasized during every step in the manufacture of Optek infrared emitting diodes. 

Production begins in Optek's own wafer processing area located in Carrollton, Texas. A 
GaAIAs or GaAs melt is added to high purity GaAs wafers at precisely controlled temper 
atures. As cooling takes.place, the crystalline structure begins to grow. Partially into the 
growth, at exactly the right temperature, the material changes from "N"-type to "P"-type and 
the diode junction is formed. To complete the process, excess starting material is removed 
and metallization layers are added for electrical contacts. The individual diode chips are then 
sliced from the wafer. Application Bulletin 205, printed in this data book, discusses these 
materials in additional detail. 

The infrared emitting diode is then carefully mounted in a specially designed reflective "well" 
as shown in Figure 1. Depending upon the device type, conductive epoxy or soldering is used 
to attach the chip to the lead frame or header. Gold wire is bonded to the top contact pad ("N" 
- type material) using Optek's specially developed techniques designed to minimize stress or 
possible damage to the delicate chip material. A refractive index matching silicone overcoat is 
added to "ruggedize" the entire assembly and improve optical efficiency. Hermetic parts are 
then weld-sealed. After assembly, 100 percent of the devices are electrically tested and 
sorted in order to guarantee compliance with the electrical limits specified in Optek data 
sheets. Prior to final release for shipment, Optek's outgoing quality control department 
independently retests samples from each lot. 

The outputs of the vast majority of Optek emitters are specified using apertured radiant 
incidence, Ee(APT), expressed in milliwatts per square centimeter. This method, also known 
as on-axis intensity measurement, provides the best accuracy and convenience for the 
design engineer. Production testing consists of measuring 100 percent of the energy passing 
through a specified diameter aperture orthogonal to the optical axis, and a specified distance 
from the device. For Optek devices, the distance chosen for this measurement is equivalent 
to the typical operating distance from emitter to sensor. Most specifications for compatible 
photosensors describe output current at a specified radiant intensity, also expressed in 
milliwatts per square centimeter. Therefore, the design of close proximity transmissive emit
ter/sensor assemblies can be done more accurately, and with a minimum of optical 
calculations and specification conversions. 

Infrared emitter manufacturers use three methods of specifying output limits on infrared 
emitters. These are Radiant Power Output (Po), Radiant Intensity (le) and Apertured Radiant 
Incidence [Ee(APT)]. Radiant Power Output (Po) sometimes called Total Power, is strictly 
interpreted as a measure of the total energy emitted from the device. Optek has interpreted 
this to include only.the energy useful to most customers. Therefore, side and backward 
emissions are not measured. As a benchmark for comparison among devices, Optek devices 
are conservatively rated. For example, the Po reading for the useful portion of the OP295A 
radiation pattern is 60 percent higher when a parabolic reflector is used to capture normally 
unused side emissions as opposed to Optek's more conservative rating method. When 
making Po comparisons among manufacturers, the design engineer should always inves
tigate the methods of measurement. 

Radiant Intensity (le) is usually expressed in milliwatts per steradian. This method attempts to 
account for useable energy, where the peak intensity falls within an included angle centered 
around the optical axis. Through some moderately complex geometrical calculations, the 
energy falling on the sensor can be roughly estimated if the sensor is on or close to the 
optical axis and if the distance from emitter to sensor is known. However, most infrared 
emitters can not accurately be modeled as a point source at the close proximity used in 
many applications (less than four inches); therefore, this method has the potential to result 
in serious design errors. Additionally, it is more cumbersome than Optek's direct approach 
of characterizing emitters in terms of apertured radiant incidence. 
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Diode Material Selection 
Gallium arsenide (GaAs) and gallium aluminum arsenide (GaAIAs) each have specific 
advantages when used in the manufacture of Optek infrared emitters. GaAs emits energy 
at 935 ±15 nanometers while GaAIAs emits at 890 ±20 nanometers. As temperature 
increases, these peaks shift upward by 0.26 and 0.20 nanometers per degree centigrade, 
respectively. Due to the spectral matching with photosensitive silicon, which exhibits a 
sensitivity maximum of 850 nanometers, as shown in Figure 2, (the second peak is caused 
by a fractional wave sensor overcoat), GaAIAs has the advantage of more efficient cou
pling. The sensor is better able to "see" the energy emitted by GaAIAs. In addition, at 
equivalent forward currents, GaAIAs is typically a more efficient emitter of infrared energy. 

GaAs is considered to be less susceptible to output degradation than GaAIAs. Figure 3 
shows typical percentage changes in output versus time for GaAs and GaAIAs operating at 
the absolute maximum forward current rating of IF= 100 mA, on a T0-46 header. While the 
effects of degradation on both materials are insignificant at normal operating currents (10-
20 mA), GaAs is, nevertheless, the preferable choice of material in applications where high 
operating currents or temperatures are expected and long-term reliability is critical. 

GaAs offers the second advantage of having lower forward voltage characteristics than 
GaAIAs. If large numbers of devices are to be placed in series or if power supply voltage 
is limited, the selection of GaAs over GaAIAs devices may be the best design choice. 

Package Selection 
The two broad classifications of package types are hermetic and plastic . Each offers its 
own distinct advantages. In many demanding environments, hermetic packaging may be 
mandatory. It has excellent resistance to water and other solvents, while offering the 
broadest operating temperature range and resistance to thermal shocks. Plastic packaging, 
in addition to a cost advantage over hermetic packaging, exhibits excellent optical proper
ties. Overall emission efficiency is also superior because optical interfaces are minimized. 
Finally, resistance to mechanical shock and vibration is excellent because both chip and 
bond wire are fully encased in supportive material. Application Bulletin 208 compares these 
package types. 

Special Product Capability 
In addition to the standard products shown, Optek leads the industry in custom product 
capability. Special selections or custom package designs may be the solution to your uni
que application problem. Call your local Optek office for more information. 

Figure 1. 
Infrared Emitting Diode Radiation 
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Figure 2. 
Photosensor Spectral Response vs. 
GaAIAs and GaAs 
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Figure 3. 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP123 
April 1993 

@)®OPTEK 

GaAs Hermetic Infrared Emitting Diodes 
Types OP123, OP124 

Features 

• Miniature hermetically sealed "Pill" 
package 

• Enhanced temperature range 
• Ideal fo(~)direct mounting to PC 

boards 
• High power output 
• Mechanically and spectrally matched 

to the OP600 phototransistor and the 
OP300 photodarlington 

Description 

The OP123 and OP124 series are high 
intensity gallium arsenide infrared 
emitting diodes mounted in miniature 
"Pill" type hermetically sealed packages. 
This package style is intended for direct 
mounting into PC boards. 

ANOOE .01QI0.251j 1-
.005(0.131 

.08912.261 

.080!2.031 

LENS 

:~;~1~:~;1 APERTURE 

CATHODE 

DIMENSIONS ARE IN INCHES !MILLIMETERS! 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA 
Peak Forward Current (2µs pulse width, 0.1 % duty cycle) . . . . . . . . . . . . . . . . . 1.0A 
Storage Temperature Range............................... -65°C to +15o0c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +125°C 
Soldering Temperature (5 sec. with soldering iron) . . . . . . . . . . . . . . . . . . . 260°c<1l<2l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150mw<3) 
Notes: 
(1) Refer to Application Bulletin 202 which reviews proper soldering techniques for pill-type 

devices. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.50mWf'C above 25°C. 
(4) Ee(APT) is measured using a 0.031' (0.787mm) diameter apertured sensor placed 0.50" 

(12.7mm) from the measuring surface. 

Typical Parformanca Curves 
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Types OP123, OP124 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ee(APT) Apertured Radiant Incidence OP123 0.40 mW/cm2 IF= 50 mA(4) OP124 1.00 

VF Forward Voltage 1.50 v 
IR Reverse Current 100 µA 

A.p Wavelength at Peak Emission 935 nm 

B Spectral Bandwidth Between Half 50 nm 
Power Points 

LUp/dT Spectral shift with Temperature +0.30 nmf C 

9HP Emission Angle at Half Power Points 24 Deg. 

Ir Output Rise Time 1000 ns 

t1 Output Fall Time 500 ns 

Typical Performance Curves 
forward Voltage vs 

Forward Current 
Forward Voltage and Radiant Incidence 

vs forward Current 
1.6 I l I II 

Test Conditions 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP130 
April 1993 

@)®OPTEK 

GaAs Hermetic Infrared Emitting Diodes 
Types OP130, OP131, OP132, OP133 

Features 

• T0-46 hermetically sealed package 
• Mechanically and spectrally matched 

to the OPBOO and OP593 
phototransistors or OP830 
photodarlingtons 

• Variety of power ranges 
• Enhanced temperature range 

Description 

The OP130 series are high intensity 
gallium arsenide infrared emitting diodes 
mounted in hermetic T0-46 housings. 
The narrow beam allows ease of design 
in beam interrupt applications in 
conjunction with the OPBOO or OP598 
series phototransistors. T0-46 housings 
offer high power dissipation and superior 
hostile environment operation. 

.230 (5.84) 

.209 (5.31) 

* 
•THIS DIMENSION CONTROLLED AT HOUSING 
SURFACE 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

.100 (2.54) DIA* 

45° 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA 
Peak Forward Current (2 µs pulse width, 0.1 % duty cycle). . . . . . . . . . . . . . . . . 10.0A 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26o0c<1> 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<2> 

Notes: 
( 1 ) AMA flux is recommended. Duration can be extended to 1 O seconds max. when flow 

soldering. 
(2) Derate linearly 2.0 mWf'C above 25°C. 
(3) Measurement made with 100µs pulse measured at the trailing edge of the pulse with a duty 

cycle of 0.1% and an IF= 100mA. 

Typical Parformanca Curves 

Coupling Characteristics 
of OP130 and OPBOOSL 
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Types OP130, OP131, OP132, OP133 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 
Po Radiant Power Output OP130 1.0 

OP131 3.0 
OP132 4.0 
OP133 5.0 

VF Forward Voltage 

IA Reverse Current 

A.p Wavelength at Peak Emission 935 

B Spectral Bandwidth Between Half Power Points 50 

!iA.p/Jl.r Spectral Shift with Temperature 

0HP Emission Angle at Half Power Points 

Ir Output Rise Time 

It Output Fall Time 

Typical Performance Curves 

Forward Voltage vs. 
Forward Current 
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nm IF= 10 mA(3) 

nm IF= 10 mA(3) 
I 
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Product Bulletin OP130W 
Aprll 1993 

~.OPTEK 

GaAs Hermetic Infrared Emitting Diodes 
Types OP130W, OP131W, OP132W, OP133W 

Features 

• Wide irradiance pattern 
• Enhanced temperature range 
• Mechanically and spectrally matched 

to the OP800WSL and OP830WSL 
series devices 

• Variety of power ranges 
• T0-46 hermetically sealed package 

Description 

The OP130W series devices are 935nm 
gallium arsenide infrared emitting diodes 
mounted in hermetically sealed 
packages. The broad irradiance pattern 
provides relatively even illumination over 
a large area. 

Replaces 

K6200series 

.15513.94)NOM O.A 
APERTURE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

.23015.84) 

.20915.31) 

Reverse Voltage. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current ....................................... 100rnA 
Peak Forward Current (2 µs pulse width, 0.1% duty cycle) ................. 10.0A 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . • . . . . . . . -65°C to + 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with solderine, 
iron] .......................................................... 260 c<1> 
Power Dissipation. . .. .. . .. . .. . .. . . . .. .. .. . . . . . .. . . . . . . . .. . . . . . . 2oomw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 

soldering. 
(2) Derate linearly 2.0mWf'C above 25°C. 
(3) Measurement made with 1 OOµs pulse measured at the trailing edge of the pulse with a duty 

cycle of 0.1% and an IF= 100mA. 

Typical Performance Curves 

Coupling Characteristics 
of OP130W and OPBOOW 
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Types OP130W, OP131 W, OP132W, OP133W 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Po Radiant Power Output OP130W 1.0 mW IF= 100 mA<3l 
OP131W 3.0 mW IF=100mA<3l 
OP132W 4.0 mW IF= 100 mA(3l 
OP133W 5.0 mW IF= 100 mA<3l 

VF Forward Voltage 1.75 v IF= 100 mA<3l 

IR Reverse Current 100 µA VR=2.0V 

A.p Wavelength at Peak Emission 935 nm IF=10mA I 
B Spectral Bandwidth Half Power Points 50 nm IF= 10mA 

!JJ..,p/fiT Spectral Shift with Temperature +0.30 nmf'C IF= Constant 

0HP Emission Angle at Half Power Points 50 Deg. IF= 100 mA 

tr Output Rise Time 

tr Output Fall Time 

Typical Performance Curves 

Forward Voltage vs. 
Forward Current 
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Product Bulletin OP140A 
April 1993 

@.OPTEK 

GaAs Plastic Infrared Emitting Diodes 
Types OP140A, OP1408, OP140C, OP1400 

Features 

• Wide irradiance pattern 
• Selected to specific on-line intensity 

ranges 
• Low cost, miniature plastic 

side-looking package 
• Mechanically and spectrally matched 

to the OP550 series of 
phototransistors and the OP560 
series of photodarlingtons 

Description 

The OP140 series devices are 935nm 
high intensity gallium arsenide infrared 
emitting diodes molded in IR 
transmissive plastic side-looking 
packages. The side looking packages 
are for use in PC board mounted slotted 
switches or as an easy mount PC board 
interrupter. 

Replaces 

OP140SL series 

DIMENSIONS ARE IN INCHES (MILLIMETERS!. 

* FOR IDENTIFICATION PURPOSES, ANODE IS .06011.521 NOM. LONGER THAN CATHODE LEAD .. 

Absolute Maximum· Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage.................................................. 2.0V 
Continuous Forward Current . .. . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . .. .. 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 100°c 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c<1> 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 

Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 

A max. of 20 grams force may be ap~lied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25 C. 
(3) Ee(APT) is a measurement of the average apertured radiant incidence upon a sensing area 

0.180' (4.57mm) in diameter perpendicular to and centered on the mechanical axis of the 
lens and 0.653' (16.6mm) from the lens tip. Ee(APT) is not necessarily uniform within the 
measured area. 

Typical Performance Curves 

Percent Changes in Radiant Intensity 
vs Time 
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Types OP140A, OP1408, OP140C, OP1400 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ee( APT) Apertured Radiant Incidence OP140D 0.10 
OP140C 0.20 0.40 
OP140B 0.30 0.55 
OP140A 0.40 

VF Forward Voltage 1.60 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 935 

B Spectral Bandwidth Between Half Power Points 50 

Mp/~T Spectral Shift with Temperature +0.30 

0HP Emission Angle at Half Power Points 40 

Ir Output Rise Time 1000 
It Output Fall Time 500 

Typical Partormanca Curves 
Forward Voltage vs 

Forward Currant 
Forward Voltage and Radiant Incidence 

vs Forward Current 
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Product Bulletin OP145A 
Aprll 1993 

@®OPTEK 

GaAs Plastic Infrared Emitting Diodes 
Types OP145A, OP1458, OP145C, OP1450 

Features 

• Wide irradiance pattern 
• Mechanically and spectrally matched 

to the OP555 and OP565 series 
devices 

• Variety of power ranges 

Description 

The OP145 series devices are 935nm 
high intensity gallium arsenide infrared 
emitting diodes molded in IR 
transmissive amber tinted epoxy 
packages. The side-looking packages 
are for use in PC board slotted switches 
or as an easy mounted PC board 
interrupter. 

Replaces 

K6550 series 

Dimensions are in inches (millimeters) 

-i i--~ 
1.245 (6.223) 

.225 (5. 715) 

.092 (2.34) 

.082 (2.08) l_n'' .095::;~~54) l___ ANODE 

.180 (4.57) 0 

.179 (4.32) 0 

t_.J .025 (0.64) 
.015 (0.38) 

G(.508) 
SQNOM 

.055 (1.40) 

.045 (1.14) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage.................................................. 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 260°c<1> 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. A 

max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33mWt'C above 25°C. 
(3) Ee(APn is a measurement of the average apertured radiant incidence upon a sensing area 

0.180' (4.57mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.653' (16.6mm) from the lens tip. EerAPn is not necessarily uniform within the 
measured area. 

Typical Performance Curves 
Percent Changes in Radiant Intensity 

vs Time 

1f~t0!Al~ -r--.;; L'H --i--Et!+~ -·-20- • • ••• 
H 

"' 
~-10 

~ -20 
,_ 
z 

~ 
CL. -30 

-40 
100 

f'l .. -t~ . --~. 1::1-~ ••• -~q • 

F-.,_, 

Projected ----

Test Condttions 
TA=25°C 
l lill J_ ,. 10K 100K 

t - TIME - Hours 

1.0 

0.8 ,_ 

i 
a o.s ,_ 

~ 
c 
...... 0.4 

~ 
~ 

0.2 

Coupling Characteristics 
of OP145 and OP555 

1FJ0I T_ 
VcE=s.ov _ 
TA=25'C 

1 
\ 

"""' -;-..+.. 
0.2 0.4 0.6 0.8 1.0 

DISTANCE BETWEEN LENS TIPS - Inches 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

2-12 



Types OP145A, OP1458, OP145C, OP1450 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ee(APD Apertured Radiant Incidence OP145D 0.10 
OP145C 0.20 0.40 
OP145B 0.30 0.55 
OP145A 0.40 

VF Forward Voltage 1.60 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 935 

B Spectral Bandwidth Between Half Power Points 50 

AA.p/LH Spectral Shift with Temperature +0.30 

0HP Emission Angle at Half Power Points 40 

Ir Output Rise Time 1000 
t1 Output Fall Time 500 

Typical Performance Curves 
Forward Voltage vs 

Forward Currant 
Forward Voltage and Radiant Incidence 

vs Forward Currant 
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Product Bulletin OP163A 
April 1993 

~®OPTEK 

GaAs Plastic Infrared Emitting Diodes 
Types OP163A, OP1638, OP163C, OP1630 

Features 

• Narrow irradiance pattern 
• Mechanically and spectrally matched 

to the OP505 and OP535 series 
devices 

• Variety of power ranges 
• Small package size for limited space 

applications 
• T • 1 package style 

Description 

The OP163 series devices are 935nm 
gallium arsenide infrared emitting diodes 
molded in IR transmissive black tinted 
plastic packages. The narrow 
irradiance pattern provides high on-axis 
intensity for excellent coupling efficiency. 

Replaces 

K6500 series 
OP165 Series lower ranges. 

DIMENSIONS ARE IN INCHES IMILLIMETERSI MEASUREMENT SURFACE !NOTE 31 

j 

t ~.160HJl)~ 1-~m:rn:~ 14513.681 

05~6~271t I [::~~OE 
.. .12513.181 DIA 

.-+-E-::::=:=--~ .11512.921 ! ~ j 
'l__ CATHODE 11 ---

.025!0.64) SO NOM - .50011270e-- - .03010.761 

.015!0381 MIN NOM 

* FOR IDENTIFICATION PURPOSES. ANODE LEAD IS .06011.521 NOM. LONGER THAN CATHODE LEAD. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 260°C(1) 

Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw<2l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

A max. of 20 grams force may be apglied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25°C. 
(3) Ee(APT) is a measurement of the average apertured radiant incidence upon a sensing area 

0.081" (2.06mm) in diameter, perpendicular to, and centered on, the mechanical axis of the 
lens and 0.590' (14.99mm) from the measurement surface. Ee(APT) is not necessarily 
uniform within the measured area. 

Typical Performance Curves 

Percent Changes in Radiant Intensity 
vs Time 
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Types OP163A, OP1638, OP163C, OP1630 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ee( APT) Apertured Radiant Incidence OP163D 0.28 
OP163C 0.85 1.60 
OP163B 1.40 2.20 
OP163A 1.40 

VF Forward Voltage 1.60 

IR Reverse Current 100 

1-p Wavelength at Peak Emission 935 

B Spectral Bandwidth Between Half Power 50 
Points 

CiA.p/CiT Spectral Shift with Temperature +0.30 

0HP Emission Angle at Half Power Points 18 

tr Output Rise Time 1000 

t1 Output Fall Time 500 

Typical Performance Curves 
Forward Voltage vs 

Forward Current 
Forward Voltage and Relative Radiant 

Incidence vs. Forward Current 
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Product Bulletin OP164A 
Aprll 1993 

@.OPTEK 

GaAs Plastic Infrared Emitting Diodes 
Types OP164A, OP1648, OP164C, OP1640 

Features 

• Narrow irradiance pattern 
• Mechanically and spectrally matched 

to the OP506 series devices 
• Four power ranges 
• Small package size for limited space 

applications 
• T-1 package style 

Description 

The OP164 series devices are 935nm 
gallium arsenide infrared emitting diodes 
molded in IA transmissive black tinted 
plastic packages. The narrow 
irradiance pattern provides high on-axis 
intensity for excellent coupling efficiency. 
Lead spacing is 0.100" (2.54mm) to 
facilitate soldering processes. 

Replaces 

OP166 Series lower ranges. 

MEASUREMENT SURFACE !NOTE 31 

I
- .165j4.191o:INSIONS ARE IN INCHES IM~:LlN~MollM~ ~1- :~j 

.145(3.681 
rANOOE 

~B I - t \JL) 1~~~541 ~~1~~~J o~ 

-11- /~o~~~~:-11- 03~ht7s1 
:m:~:~:: SO NOM 

* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .06011.521 NOM. LONGER THAN CATHODE LEAD. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 260°C(1l 
Power Dissipation............................................. 100mW(2l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

A max. of 20 grams force may be ap~lied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25 C. 
(3) Ee(APTJ is a measurement of the average apertured radiant incidence upon a sensing area 

0.081' (2.06mm) in diameter, perpendicular to, and centered on, the mechanical axis of the 
lens and 0.590" (14.99mm) from the measurement surface. Ee(APT) is not necessarily 
uniform within the measured area. 

Typical Performance Curves 

Percent Changes in Radiant Intensity 
vs Time 
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Types OP164A, OP1648, OP164C, OP1640 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ee(APT) Apertured Radiant Incidence OP1640 0.28 
OP164C 0.85 1.60 
OP164B 1.40 2.20 
OP164A 1.40 

VF Forward Voltage 1.60 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 935 

B Spectral Bandwidth Between Half Power 50 
Points 

Mp/~T Spectral Shift with Temperature +0.30 

0HP Emission Angle at Half Power Points 18 

tr Output Rise Time 1000 

tt Output Fall Time 500 

Typical Performance Curves 
Forward Voltage vs 

Forward Current 
Forward Voltage and Relative Radiant 

Incidence vs. Forward Current 
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TA=25'C 

........... r--...9'"'<0 

r-:t 
-·80 -40 40 80 120 

TA - AMBIENT TEMPERATURE - 'C 

Relative Radiant Intensity vs 
Angular Displacement 

160 

0 8 1---+--;f----Hl--ir-t-+--;--+---t 

0.6 1---+--;f----Hf-l-l-+--;--+---1 

0.5 --I-- --I - - -- --1--

0.4 1---+--;f---tt--if--tt--i--+---t 

40° 20° O' 20° 40° 

0 - ANGULAR DISPLACEMENT - Degrees 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

2·17 

I 



Product Bulletin OP165A 
April 1993 

~®OPTEK 

GaAs Plastic Infrared Emitting Diodes 
Types OP165A, OP1650 

Features 

• Narrow irradiance pattern 
• Mechanically and spectrally matched 

to the OP505 and OP535 series 
devices 

• Two power ranges 
• Small package size for space limited 

applications 
• T-1 package style 

Description 

The OP165 series devices are 935nm 
gallium arsenide infrared emitting diodes 
molded in IR transmissive amber tinted 
plastic packages. The narrow 
irradiance pattern provides high on-axis 
intensity for excellent coupling efficiency. 

Replaces 

K6500 series 

Note 

OP1658, Care replaced by OP1638, C 
which are equivalent except for the color 
of the package. 

DIMENSIONS ARE IN INCHES IMILLIMETERSI MEASUREMENT SURFACE !NOTE 31 

~ 
I- .20015.061~ 

C .16514.19~ .16014.571-
.14513.661 

.050U.271 1AN~OOE 
NOM t ; 
~ .12513.161 DIA 

...---->.' .11512.921 
:-.-=-- I I \._CATHOOE ---

.02510.641 sa NOM - .500112.701----11- .03010.761 

.01510.361 MIN NOM 

* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .06011.521 NOM. LONGER THAN CA THODE LEAD. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range ................... -40°C to +1oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 260°d1l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

A max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25°C. 
(3) Ee(APT) is a measurement of the average apertured radiant incidence upon a sensing area 

0.081" (2.06mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.590' (14.99mm) from the measurement surface. Ee(APT) is not necessarily 
uniform within the measured area. 

Typical Performance Curves 

Percent Changes in Radiant Intensity 
vs Time 
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Types OP165A, OP1650 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ee( APT) Apertured Radiant Incidence OP1650 1.40 
OP165A 1.95 3.70 

VF Forward Voltage 1.60 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 935 

B Spectral Bandwidth Between Half Power Points 50 

t:..A.p/t:..T Spectral Shift with Temperature +0.30 

0HP Emission Angle at Half Power Points 18 

tr Output Rise Time 

t1 Output Fall Time 

Typical Performance Curves 
Forward Voltage vs 

Forward Currant 
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Product Bulletin OP165W 
April 1993 

8.0PTEK 

GaAs Plastic Infrared Emitting Diode 
TypeOP165W 

Features 

• Wide irradiance pattern 
• Mechanically and spectrally matched 

to the OP505W 
• Small paCkage size for space limited 

applications 
• T-1 package style 

Description 

The OP165W is a 935nm high intensity 
gallium arsenide infrared emitting diode 
molded in an IA transmissive amber 
tinted epoxy package. The broad 
irradiance pattern provides relatively 
even illumination over a large area. 
This package is a T-1 style in all 
respects except for the length of the 
plastic package. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

,~J I/ .145 (3.68) 

__, .125 (3.18) r I .115 (2.92) 

.050~~~7) l CAN~~~ --r 
L-E=::::~ \ .125 (3.18) DIA 

.115 (2.92) 

I \_ CATHODE __l 
1--.500(12.?0)J L.030(0.76) 

MIN NOM 

• FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .060 (1.52) NOM. LONGER THAN CATHODE LEAD. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage ........................ , . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 260°C(1l 
Power Dissipation............................................. 1oomw<2l 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

A max. of 20 grams force may be apglied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25 C. 

Typical Performance Curves 
Percent Changes in Power Output 

vs Time 
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Coupling Characteristics 
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TypeOP165W 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TVP 

Po Radiant Power Output 0.50 

VF Forward Voltage 

IA Reverse Current 

A.p Wavelength at Peak Emission 935 

B Spectral Bandwidth Between Half Power Points 50 

Af..+J/l>.T Spectral Shift with Temperature 

9HP Emission Angle at Half Power Points 

tr Output Rise Time 
t1 Output Fall Time 

Typical Performance Curves 
Forward Voltage vs 

Forward Current 
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UNITS TEST CONDITIONS 

mW IF=20mA 

v IF=20mA 

µA VR=2.0V 

nm IF=10mA 

nm IF= 10 mA 

nmf'C IF = Constant 

D~ IF= 20mA 

ns IF(PK) = 100 mA, 
ns PW= 10 µs, D.C. = 10.0% 
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Product Bulletin OP166A 
April 1993 

@)®OPTEK 

GaAs Plastic Infrared Emitting Diodes 
Types OP166A, OP1660 

Features 

• Narrow irradiance pattern 
• Mechanically and spectrally matched 

to the OP506 series phototransistors 
• T-1 package style 
• Two power ranges 

Description 

The OP166 series devices are 935nm 
high intensity gallium arsenide infrared 
emitting diodes molded in IR 
transmissive amber tinted epoxy 
packages. The narrow irradiance 
pattern provides high on-axis intensity 
for excellent coupling efficiency. Lead 
spacing on this series is .100 inch 
(2.54mm). 

Replaces 

OP161 SL series. 

Note 

The OP1668, C have been replaced by 
OP1648, C which are equivalent except 
for the color of the package. 

DIMENSIDNS ARE fj flCHES fMILLIMElfRS! TEASUREMENT SURfACE INOTE 31 

'W'9]1~~j fANOOF. 

I - t 
.1=54' mim DIA 

-'---t-E:::::::::::: ~ 

1-~~:r:-11--03::~ 

r~-, .14513.681 

m 
-11-

:mm:Hl so NOM 

* FOR IDENTIFICATION PURPOSES. ANODE LEAD IS .0611(1 .521 NOM. LONGER THAN CATHODE LEAD. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to+ 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C(1) 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . 1 OOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. A 

max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33mWi°C above 25°C. 
(3) Ee1~ is a measurement of the average apertured radiant incidence upon a sensing area 

0.081' (2.06mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.590' (14.99mm) from the measurement surface. Ee(APTJ is not necessarily 
unifonn within the measured area. 

Typical Parformanca Curvas 
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Types OP166A, OP1660 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ee(APT) Apertured Radiant Incidence OP166D 1.40 
OP166A 1.95 3.70 

VF Forward Voltl!ll_e 1.60 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 935 

B Spectral Bandwidth Between Half Power Points 50 

!:J..JJl!J.T Spectral Shift with Temperature +0.30 

0HP Emission Angle at Half Power Points 18 

tr Output Rise Time 
lt Output FRll Time 

Typical Parformanca Curvas 
forward Voltage vs 

Forward Current 
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Product Bulletin OP166W 
Aprll 1993 

~®OPTEK 

GaAs Plastic Infrared Emitting Diode 
Type0P166W 

Features 

• Wide irradiance pattern 
• Mechanically and spectrally matched 

to the OP506W 
• Small package size for space limited 

applications 
• T-1 package style 

Description 

The OP166W is a 935nm high intensity 
gallium arsenide infrared emitting diode 
molded in an IR transmissive amber 
tinted epoxy package. This package is a 
T-1 style in all respects except for the 
length of the plastic package. Lead 
spacing on this part is .100 inch 
(2.54mm). 

- .165 14.191 -
.145 13.681 

m 
-11-
~SQ 
.015 10.381 

.100 12.541 
NOM 

.050 11.271 NOM 

- .030 I0.761 
NOM 

Absolute Maximum Ratings (TA 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µSec pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 Sec. with soldering 
iron]......................................................... 260°C(1) 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. A 

max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C. 
(3) For identification purposes, cathode lead is 0.060(1.52) nom shorter than anode lead. 

Typical Performance Curves 
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Type OP166W 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TVP MAX 

Po Radiant Power Output 0.50 

VF Forward Volta_ll_e 1.60 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 935 

B Spectral Bandwidth Between Half Power Points 50 

tl).;p/!::i.T Spectral Shift with Temperature +0.30 

9HP Emission Angle at Half Power Points 90 

Ir Output Rise Time 
11 Output Fa:I Time 

Typical Performance Curves 
Forward Voltage vs 

Forward Current 
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Product Bulletin OP168F 
Aprll 1993 

~®OPTEK 

GaAs Plastic Infrared Emitting Diodes 
Types OP168FA, OP168FB, OP168FC 

Features 

• Flat lensed for wide radiation angle 
• Easily stackable on 0.100 inch 

(2.54mm) hole centers 
• Mechanically and spectrally matched 

to the OP508F series phototransistor 
and the OP538F series 
photodarlingtons 

Description 

The OP168F series are gallium arsenide 
infrared emitting diodes molded in "end 
looking" miniature black plastic 
packages. This device has a wide 
radiation angle due to its flat emitting 
surface. Small size and 0.100 (2.54mm) 
lead spacing allow considerable design 
flexibility. 

DIMENSIONS ARE IN ·INCHES (MILLIMETERS!. 

:~:: ::::~: ---1 1- ---1 ::~~ :~:~~: 1---
.16_5~-4.-19-1 -~ 10"lotr2.5-4-EI ==:::-~c=:~:~~O=E 1==1 
155 13.941 NOM 

'"'00 ~--D - ' I ··~ I 
015 (0.381 -- .50 J/~·71 --

"FOR IOENTIFICATION PURPOSES, ANODE LEAD IS .06 11.521 NOM. LONGER THAN CATHODE LEAD. 

- .035 10.891 
.02510.841 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (Pulse Width = 1 µsec, 300pps) . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c<1> 
Power Dissipation . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 1 oomw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 o seconds max. when flow 

soldering. Maximum 20 g_rams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33 mW/'C above 25°C. 
(3) Ee(APT) is a measurement of the average apertured radiant energy incident upon a sensing 

area 0.081" (2.06mm) in diameter perpendicular to and centered on the mechanical axis of 
the "emitting surface" and 0.400' (10.16mm) from the measurement surface. Ee(APT) is not 
necessarily uniform within the measured area. 

Typical Performance Curves 

Percent Changes in Radiant Intensity 
vs. Time 

Coupling Characteristics of 
OP16BF and OP508F/OP538F 
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Types OP168FA, OP168FB, OP168FC 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ee( APT) Apertured Radiant Incidence OP16BFC 0.27 
OP168FB 0.43 0.73 mW/cm2 IF= 20 mA(3) 

OP168FA 0.48 

VF Forward Voltage 1.60 v IF= 20 mA 

IR Reverse Current 100 µA VR = 2.0 V 

A.p Wavelength at Peak Emission 935 nm IF= 20 mA 

Bandwidth Between Half Power Points IF=10mA 
I • . 

B 50 nm 

~A.p/~T Spectral Shift with Temperature +0.30 nmf C IF= Constant 

6HP Emission Angle at Half Power Points 104 Deg. IF= 20 mA 

Ir Output Rise Time 

It Output Fall Time 

Typical Performance Curves 
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Product Bulletin OP169 
April 1993 

@.OPTEK 

GaAs Plastic Infrared Emitting Diodes 
Types OP169A, OP1698, OP169C 

I 

I 
Features 

• Integral lens for narrow beam angle 
• Easily stackable on 0.100 inch 

(2.54mm) hole centers 
• Mechanically and spectrally matched 

to the OP509 phototransistor series 

Description 

The OP169 series are gallium arsenide 
infrared emitting diodes molded in "end 
looking" miniature clear packages. The 
molded lens insures improved uniformity 
of lens magnification from unit to unit. 
The OP169 series provides a broad 
range of on-line and radiant intensities 
and has considerable design flexibility 
due to its small size. These devices are 
mechanically and spectrally matched to 
the OP509 series phototransistors. 

~DIA 
ANODE ~05011.27) 

.10ot2.541 '1 )""" CATHD;u· . ~4.191 
NDM ~ .DB 512.161 .15513.941 

t ~ .07511.911 __J 

.J L.5DDl12.7DI .1,.15!!13.811,1--i- -1 l.~ 
MIN .141113.561 .06011.521 

DIMENSIONS ARE IN INCHES IMILUMETERSJ 
.D3DID.761 NOM 
RADIUS LENS 

~lc\=!IB~:~=~=oo==~=M=·~,;;:::i_~~-
*FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .06011.521 NOM. LONGER THAN CATHODE LEAD. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (Pulse Width = 1 µsec, 300pps) . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 2.0V 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . • -40°C to + 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2so0c<1> 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 1 OOmw2> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O seconds max. when flow 

soldering. Maximum 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33 mWFC above 25°C. 
(3) Ee(~ is a measurement of the average apertured radiant Incidence upon a sensing area 

0.180 (4.57mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.653' (16.6mm) from the lens tip. Eo(APT} Is a measurement of the average 
radiant Intensity within the cone formed by the above conditions. Eo(APT} is not necessarily 
uniform within the measured area. 
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Types OP169A, OP1698, OP169C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ee(APT) Apertured Radiant Incidence OP169C 0.027 
IF= 20mA(S) OP169B 0.108 0.220 mW/cm2 

OP169A 0.180 

VF Forward Voltage 1.60 v IF= 20mA 

IR Reverse Current 100 µA VR = 2.0V 

A.p Wavelength at Peak Emission 935 nm IF=20mA 

B Bandwidth Between Half Power Points 50 nm IF= 10mA 

Mp/~T Spectral Shift with Temperature +0.30 nmt°C IF= Constant 

0HP Emission Angle at Half Power Points 46 Deg. IF=20mA 

tr Output Rise Time 

tr Output Fall Time 

Typical Performance Curves 
Forward Voltage vs 

Forward Current 
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Product Bulletin OP223 
Aprll 1993 

@®OPTEK 

GaAIAs Hermetic Infrared Emitting Diodes 
Types OP223, OP224 

Features 

• Narrow irradiance pattern 
• Enhanced temperature range 
• Small package size permits high 

device density mounting 
• Mechanically and spectrally matched 

to the OP640SL and OP300SL series 
devices 

• Significantly higher power output than 
GaAs at equivalent drive currents 

• Wavelength matched to silicon's peak 
response 

Description 

The OP223 and OP224 devices are 
890nm gallium aluminum arsenide 
infrared emitting diodes mounted in 
hermetically sealed "Pill" type packages. 
The narrow irradiance pattern provides 
high on-axis intensity for excellent 
coupling efficiency. 

f 
.06211.571 
.05911.501 

l_ .......... _ __._--1 

ANODE ~jl-.00510.131 

.08912.261 

.080(2.031 

.045l1.1 4I APERTURE 

.03510.891 

CATHODE 

DIMENSIONS ARE IN INCHES IMILUMETERSI 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA 
Peak Forward Current (2 µs pulse width, 0.1 % duty cycle). . . . . . . . . . . . . . . . . 1.0A 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +125°C 
Soldering Temperature (5 sec. with soldering iron)................... 260°c(1H2l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150mw<3> 
Notes: 
(1) Refer to Application Bulletin 202 which discusses proper techniques for soldering Pill type 

devices into PC boards. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(3) Derate linearly 1.50mWf'C above 25°C. 
(4) Ee(APTJ is measured using a 0.031" (0.787mm) diameter apertured sensor placed o.so· 

(12.7mm) from the mounting plane. Ee(APT) is not necessarily uniform within the measured 
area. 

Typical Performance Curves 

"' 

Percent Changes in Radiant Intensity 
vs Tima 
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Coupling Characteristics 
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Types OP223, OP224 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ee( APT) Apertured Radiant Incidence OP223 1.00 
OP224 3.50 

VF Forward Voltage 1.80 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 890 

B Spectral Bandwidth Between Half Power Points 80 

fl. A.p/ll.T Spectral Shift with Temperature +0.18 

BHP Emission Angle at Half Power Points 24 

tr Output Rise Time 
t1 Output Fall Time 

Typical Performance Curves 
Forward Voltage vs 

Forward Current 

1.6 I .. tT.mns I 
t.4 I- If= D.C. 

> 
1 1.2 

"' ~ 1.0 

Ii! i 0.8 

I 0.6 
~ 
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0.2 
0.1 

TA=25°C 

1.0 10 

If - FORWARD CURRENT - mA 

Rise Time and Fall Time vs 
Forward Current 

too 

0.8 .------------Test Conditions: 
Pulse Width= 1 D µS ...__,____, _ ___. 
Duty Cycle= 10% 
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Forward Voltage and Radiant Incidence 
vs Forward Current 

.2.0 
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0.5 

I 

I Test Conditions: 
IF= Pulsed IPW=25 µ~ 
100 ms between pulses}. 
Ee and VF sampled at 
end of pulse. 
TA=25°C 

0.2 0.4 0.6 0.8 1.0 

If - FORWARD CURRENT - Amps 

Normalized Power Output vs 
Ambient Temperature 

50 mA Pulse 
~>---+---t- Pulse Width = 1 OD µs -
-,... Duty Cycle = D.1 % 
~Lf--> "-..+----;- Normalized at TA= 25 °C _ 

~ 

100 200 300 -50 -25 0 25 50 75 100 125 

If - FORWARD CURRENT - mA TA - AMBIENT TEMPERATURE - 'C 

UNITS TEST CONDITIONS 

mW/cm2 

mW/cm2 
IF= 50mA<4> 
IF= 50mA(4) 

v IF=50mA 

µA VR=2.0V 

nm IF= 10mA 

nm IF= 10mA 

nmfc IF= Constant 

Deg. IF=50mA 

ns IF(PK) = 100mA, PW = 1 Oµs 
ns 

' w 

"' ... 

D.C. = 10.0% 

Forward Voltage vs 
Ambient Temperature 

2.0 --.--.--.------
Test .Conditions: . 

t-- Pulse Width= 100 .,--+---+--< 
1.8 t- Duty Cycle=0.1% 

TA=25°C 

~ 1.6 

Ii! i 1.4 

1.0 .__..__.___..___..___..___, 

-80 -40 40 80 120 160 

TA - AMBIENT TEMPERATURE - °C 
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Product Bulletin OP231 
Aprll 1993 

~®OPTEK 

GaAIAs Hermetic Infrared Emitting Diodes 
Types OP231, OP232, OP233 

Features 

• Enhanced temperature range 
• T0-46 hermetically sealed package 
• Mechanically and spectrally matched 

to OP800, OP593, and OP598 
phototransistors 

• Specified apertured power in ranges 
to satisfy most applications 

• Variety of power ranges 

Description 

The OP231 series devices are gallium 
aluminum arsenide infrared emitting 
diodes mounted in hermetic T0-46 
housings. Gallium aluminum arsenide 
features higher radiated output than 
gallium arsenide at the same forward 
current. The wavelength is centered at 
890 nm which closely matches the 
spectral response of silicon 
phototransistors. The OP231 series is 
lensed to provide a narrow beam angle 
(18° between half power points). The 
narrow beam angle and the specified 
radiant intensity of the OP231 series 
allow ease of design in beam interrupt 
applications in conjunction with the 
OP800 or OP598 series photosensor. 

Please refer to application bulletins 208 
and 210 for additional design information 
and reliability (degradation) data. 

ANODE (CASE) r500 (12 78) 235 (5 97) 
100 (2 54) DIA MIN 1, NOM r 

0--+---'- L= 4=J-
L':Q1s (0.48) DIA NOM I' L 

016 (041) -I 
.210 (5.33) 
.190 (4.83) 

.247 (6.~7) '· .230 (5.84) 
.209 (5.31) 

.195 (4.95) 
+ .178 (4.52) 

\. / .140 (3.56) 
y / NOMDIA 

"--._ .046 (1.17) APERTURE 
.036 (0.91) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA 
Peak Forward Current (2 µs pulse width, 0.1 % duty cycle) . . . . . . . . . . . . . . . . . 10.0A 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°d1l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O seconds max. when flow 

soldering. 
(2) Derate linearly 2.0 mWf'C above 25°C. 
(3) Ee(APT) is a measurement of the average radiant intensity within the cone formed by the 

measurement surface, a radius of 1.429" (36.30mm) measured from the lens side of the tab 
to the sensing surface and a sensing surface of 0.250' (6.35mm) in diameter forming a 10° 
cone. Ee(APT) is not necessarily uniform within the measured area. 

(4) Measurement made with 100µs pulse measured at the trailing edge of the pulse with a duty 
cycle of 0.10% and an IF = 1 OOmA. 

Typical Performance Curv11 
Forward Voltage vs. 

Forward Currant -
1.1 I I I 

If• D.C. 

J2 1.4 
:: 
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~ 1.2 .. 
c 
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> 1.0 .. 

TA .. 25°C 

l-' 
,...... 
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~ 
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vs. Forward Currant 
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Types OP231, OP232, OP233 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP 

Ee( APT) Apertured Radiant Incidence OP231 1.5 
OP232 2.0 
OP233 3.0 

Po Radiant Power Output OP231 6.0 
OP232 8.0 
OP233 10.0 

VF Forward VoltC19_e 

IR Reverse Current 

].£ Wavele~h at Peak Emission 890 
B SQ_ectral Bandwidth Half Power Points 80 
l::J...p/!lr ~ctral Shift with Tem_girature +0.30 
0HP Emission Ai:!fl!e at Half Power Points 18 
tr Output Rise Time 500 
t1 Output Fall Time 250 

Typical P1rform1nca Curv11 

Forward Vo!teg1 vs. 
Ambient Temperature 

Ri11 Time and Fell Time vs. 
Forward Current 

D.I ....----.--...--.....-~-...., 
Pul:Width.:i;Dµs 

t----t--t--t- Duty Cycle • 111% 
TA• 21i°C ~ 1.1 1---.-+-I--+ 

I 
w .. 
~ 1.1 1-+..-t-f-""' ... 
~ .. 
i 1.4 t-+-~'1-:'""'"~ ---1-"""+.-=-i 
"' ~ 
~ 1.2 t-+-+-t-+--f ..... t.:::-+--i 

-H 51 1DD 
TA - AMBIENT TEMPERATURE - •c 

D.I ~ 

~ ~ ! D.4 1---f-~-......,;;::i-.:...j--1r 

I 

a ...____._ ....... _....___.__ ....... _ .... 

a 1DD ZDD 3DI 
If - FORWARD CURRENT - mA 

MAX 

6.0 

2.0 

100 

UNITS TEST CONDITIONS 

mW/cm~ IF= 100 mA(3l(4) 
mW/cm IF = 100 mA (3)(4) 

mW/cm2 IF= 100 mA(3)(4) 

mW IF= 100 mA!3)(4) 

mW IF= 100 mA(3l(4) 

mW IF = 100 mA <3l(4) 

v IF=100mA(4) 

µA VA =2.0V 
nm IF=10mA 
nm IF=10mA 
nml°C IF= Constant 

D~ IF=100mA 
ns IF(PK) = 100 mA, 
ns PW= 10µs, D.C. = 10% 

Normalized Radiant Incidence 
vs. Ambient Temperature 

ZDD T TT T 

~ 
::. n:i:~ 190 µs -I 

~ 
~=~:::•D.1% --1 151 

~ 
N 

, .. 
~ 
~ 

......... 
~ 

51 

-60 sa 1aa 151 

TA - AMBIENT TEMPERATURE - •c 

Relative Radiant Intensity vs. 
Angular Displacement 

Coupling Characteristics 
of OP231 and OP800 
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Product Bulletin OP231W 
February 1994 

@®OPTEK 

GaAIAs Hermetic Infrared Emitting Diodes 
Types OP231W, OP232W, OP233W 

Features 

• Wide irradiance pattern 
• Enhanced temperature range 
• Mechanically and spectrally matched 

to the OP800WSL and OP830SL 
series devices 

• Significantly higher power output than 
GaAs at equivalent drive currents 

• T0-46 hermetically sealed package 

Description 

The OP231 W series devices are 890nm 
gallium aluminum arsenide infrared 
emitting diodes mounted in hermetically 
sealed packages. The broad irradiance 
pattern provides relatively even 
illumination over a large area. 

Replaces 

K6300 series 

¢ ~:: ~~ :~; :~ g::!~ ~:;:~::~;~$.!SS (3.94) 
2 PLAC1i:S llf'a!Tl.RE 

~ ¢ .186 (<4.72) I 
100 .180 ("1.57) --r-

~ , "'""" L J L ~=:::::~ I 
soo c12 10) oJo co 1s1 < ...._~s· --J 

MIN MAX 

• THJS Oll'ENSICN CCXllTROLLEO AT HOUSING SURFACE 
OlMENSJCNS ARE JN INCHES (MILLHETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA 
Peak Forward Current (2 µs pulse width, 0.1 % duty cycle). . . . . . . . . . . . . . . . . 1 O.OA 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2so0d 1l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW(2) 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 seconds max. when flow 

soldering. 
(2) Derate linearly 2.0 mWfC above 25°C. 
(3) Ee(APT) is a measurement of the average radiant intensity within the cone formed by the 

measurement surface, a radius of 0.466' (11.84mm) measured from the lens side of the tab 
to the sensing surface, and a sensing surface of 0.250' (6.35mm) in diameter forming a 30° 
cone. Ee(APT) is not necessarily uniform within the measured area. 

(4) Measurement made with 100µs pulse measured at the trailing edge of the pulse with a duty 
cycle of 0.1 % and an IF= 1 OOmA. 
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Types OP231W, OP232W, OP233W 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ee(APT) Apertured Radiant Incidence OP231W 1.5 
OP232W 3.5 
OP233W 5.0 

VF Forward Voltage 

IR Reverse Current 

A.p Wavelength at Peak Emission 890 

B Spectral Bandwidth Half Power Points so 
!:iJ.p/t:..T Spectral Shift with Temperature +0.30 

9HP Emission Angle at Half Power Points 50 

tr Output Rise Time 500 

t1 Output Fall Time 250 

Typical Performance Curvn 

Farw1nl Valt111 VI. 
Ain•imrt T•pilltUnl 

Rll1 Ti111 11d Fill Time vs. 
Farw1nl Curl9nt 

7.0 

2.0 

100 

mW/cm2 IF= 100 mA <3><4> 
mW/cm2 IF= 100 mA<3l!4l 
mW/cm2 IF= 100 mA<3l!4l 

v IF= 100 mA<4l 

µA VR=2.0V 

nm IF= 10mA 

nm IF= 10 mA 

nmt°C IF = Constant 

Deg. IF= 100 mA 

ns IF(PK) = 100 mA, 

ns 
PW= 10 µs, D.C. = 10% 

la11111llzld Rldi11t l11id11n 
vs. Ambient T111pi11blre 

u .......... ~ ..... ~-.--.--....... ~__ :i;,,., 
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I .. 
~ 1.1 t--f"oi:+-i,.... .... 
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... i I.I 
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Coupling Characteristics 
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Product Bulletin OP240A 
January 1995 

~®OPTEK 

GaAIAs Plastic Infrared Emitting Diodes 
Types OP240A, OP240B, OP240C, OP240D 

Features 

• Wide irradiance pattern 
• Mechanically and spectrally matched 

to the OP550 and OP560 series 
phototransistors 

• Wavelength matched to silicon's peak 
response 

• Significantly higher power output than 
GaAs at equivalent drive currents 

• Side-looking package for space 
limited applications 

Description 

The OP240 series devices are 890nm 
high intensity gallium aluminum arsenide 
infrared emitting diodes molded in IR 
transmissive clear epoxy packages. The 
side-looking packages are for use in PC 
board mounted slotted switches or as 
easily mounted interrupt detectors. 

Replaces 

OP240SL series 

fr 0 2 23015 8411 5 %V01T·22015591 

CATHODE 

~ 
.17014.321 

DIMENSIONS ARE IN INCHES IMILLIMET£RSI. 

* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .06011.521 NOM. LONGER THAN CATHODE LEAD. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c(1l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2l 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

A max. of 20 grams force may be ap~lied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25 C. 
(3) Ee(APl) is a measurement of the average apertured radiant incidence upon a sensing area 

0.180" (4.57mm) in diameter perpendicular to and centered on the mechanical axis of the 
lens and 0.653" (16.6mm) from the lens tip. Ee(APl) is not necessarily uniform within the 
measured area. 

Typical Performance Curves 
Percent Changes in Radiant Intensity 

VS Time 

Test Conditions: 
TA=55°C 
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Coupling Characteristics 
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Types OP240A, OP240B, OP240C, OP240D 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 
Ee( APT) Apertured Radiant Incidence OP240D 0.05 

OP240C 0.20 0.86 
OP240B 0.40 1.20 
OP240A 0.60 

VF Forward Voltage 1.80 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 890 

B Spectral Bandwidth Between Half Power Points 80 

6.A.p/6. T Spectral Shift with Temperature +0.18 

0HP Emission Angle at Half Power Points 40 

Ir Output Rise Time 500 
t1 Output Fall Time 250 

Typical Performance Curves 
Forward Voltage vs 

Forward Current 
Forward Voltage and Radiant Incidence 

vs Forward Current 

1.6 i .. t !.!di\,;,, T 
1.4 I- If= D.C. 
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"' ;:o g 1.0 

0 

"' ; 0.8 
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If - FORWARD CURRENT - mA 

Rise Time and Fall Time vs 
Forward Current 
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O.B ....------.----.---,---, 
Test Conditions: 
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Duty Cycle= 10% 
TA=15°C 
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Test Conditions: 
If Pulsed !PW= 25 µs; 
100 ms between pulses). 
Ee and Vf sampled 
at end of pulse. 
TA=25°C 

I 
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Relative Radiant Intensity 
vs Ambient Temperature 
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UNITS 
mW/cm~ 
mW/cm2 
mW/cm2 
mW/cm 

v 
µA 

nm 

nm 

nm/>c 

Deg. 

ns 
ns 

2.0 

TEST CONDITIONS 
IF=20 mA<3l 
IF=20 mA<3l 
IF= 20 mA(3) 
IF=20 mA(3) 

IF=20mA 

VR =2.0 V 

IF=10mA 

IF= 10 mA 

IF= Constant 

IF=20 mA 

IF(PK) = 1 00 mA, 
PW = 10 µs, D.C. = 10% 

Forward Voltage vs 
Ambient Temperature 

Test Conditions: 
r Pulse Width= 100 µs 

1.B 
r Duty Cycle= 0.1 % 

TA=15°C 

1.6 

~ 
~.< 1}'1/4 

1.4 

,;;- ~ 
1.2 

1.0 
" 80 -40 40 80 120 160 

TA - AMBIENT TEMPERATURE - °C 

Relative Radiant Intensity vs 
Angular Displacement 
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Product Bulletin OP245A 
April 1.993 

~®OPTEK 

GaAIAs Plastic Infrared Emitting Diodes 
Types OP245A, OP245B, OP245C, OP245D 

Features 

• Mechanically and spectrally matched 
to the OP555 and OP565 series 
devices 

• Wavelength matched to silicon's peak 
response 

• Significantly higher power output than 
GaAs at equivalent drive currents 

• Side-looking package for space 
limited applications 

Description 

The OP245 series devices are 890nm 
high intensity gallium aluminum arsenide 
infrared emitting diodes molded in IR 
transmissive amber tinted epoxy 
packages. The side-looking packages 
are for use in PC board mounted slotted 
switches or as easily mounted interrupt 
detectors. 

Replaces 

K6650 

DIMENSIONS ARE IN INCHES (MILLIMETERS/ 

--1 r-- .105 (2.667) j_Ell. 0951(~;~~~4) 
1.500 (12.70)1 

MIN 

CATHODE 

I .245 (6.223) 
.225 (5.715) 

.092 (2.34) 

.082 (2.08) 

.180 (4.57) D 

.170 (423) D 

t I .025 (0.64) ---1 .015 (0.38) 

j__ ANODE 

r:(5.08) 
SONOM .055 (1.40) 

.045 (1.14) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 260°C(1) 

Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. A 

max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25°C. 
(3) Ee(APT) is a measurement of the average apertured radiant incidence upon a sensing area 

0.180" (4.57mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.653' (16.6mm) from the lens tip. Ea(APT) is not necessarily uniform within the 
measured area. 

Typical Performance Curvas 
Percent Changes in Radiant Intensity 

vs Time 

! I -~ I 
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Coupling Characteristics 
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Types OP245A, OP245B, OP245C, OP245D 
Electrical Characteristics (TA = 25°C unless otherwise noted} 

SYMBOL PARAMETER MIN TYP MAX 

Ee( APT) Apertured Radiant Incidence OP245D 0.05 
OP245C 0.20 0.86 
OP245B 0.40 1.20 
OP245A 0.60 

VF Forward Voltage 1.80 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 890 

B Spectral Bandwidth Between Half Power Points 80 

Mp/LH Spectral Shift with Temperature +0.18 

0HP Emission Angle at Half Power Points 40 

tr Output Rise Time 500 
tr Output Fall Time 250 

Typical Performance Curves 
Forward Voltage vs 

Forward Current 
Forward Voltage and Radiant Incidence 

vs Forward Current 

1.6 

~est bo!di~i;ns I 
1.4 - lf=O.C. 

I 1.2 

"' < ,_ g 1.0 

"' ~ i 0.8 

I 0.6 
~ 

0.4 

0.2 
0.1 

TA=15°C 

1.0 10 

If - FORWARD CURRENT - mA 

Rise Time and Fall Time vs 
Forward Current 

100 

0.8 ~-------..----,..--.. 
Test Conditions: 
Pulse Width= 10 "'+--+---le---; 
Duty Cycle= I 0% 
TA=15°C 
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1 I ~ tr --+--+---t 
~ 0.4 :t:::t-
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Test Conditions: 
If Pulsed IPW = 15 µs; 
100 ms between pulses). 
Ee and VF sampled 
at end of pulse. 
TA= 15 °C 

I 
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If - FORWARD CURRENT - Amps 

Relative Radiant Intensity 
vs Ambient Temperature 

10 mA Pulse 
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UNITS TEST CONDITIONS 

mW/cm; IF= 20 mA(3) 
mW/cm2 IF= 20 mA(3) 
mW/cm2 IF= 20 mA(3) 
mW/cm IF= 20 mA(3) 

v IF=20 mA 

µA VR =2.0 V 

nm IF= 10 mA 

nm IF= 10 mA 

nrnfc IF = Constant 

Deg. IF=20 mA 

ns IF(PK) = 100 mA, 
ns PW= 10 µs, D.C. = 10.0% 

2.0 
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"' < 1.6 

~ 
"' ~ 
< 

~ 
1.4 

~ 
1.2 

1.0 

Forward Voltage vs 
Ambient Temperature 

Test Conditions: 
I- Pulse Width= I 00 µs 
I- Outy Cycle= 0.1 % 

TA=15°C 
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Relative Radiant Intensity vs 
Angular Displacement 
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8 - ANGULAR DISPLACEMENT - Degrees 
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Product Bulletin OP265A 
April 1993 

~®OPTEK 

GaAIAs Plastic Infrared Emitting Diodes 
Types OP265A, OP265B, OP265C, OP265D 

Features 

• Narrow irradiance pattern 
• Mechanically and spectrally matched 

to the OP505, OP535 series devices 
• Significantly higher power output than 

GaAs at equivalent drive currents 
• Wavelength matched to silicon's peak 

response 
• T-1 package style 

Description 

The OP265 series devices are 890nm 
high intensity gallium aluminum arsenide 
infrared emitting diodes molded in IA 
transmissive amber tinted epoxy 
packages. The narrow irradiance pattern 
provides high on-axis intensity for 
excellent coupling efficiency. 

Replaces 

K6600 

DIMENSIONS ARE IN INCHES IMILLIMETERSJ MEASUREMENT SURFACE ! !SEE NOTE 31 

t .1654.19 1-- i~mm:J-. 
.1451J.6a1 I 

05,%1211 j 1 [ ~~ .Jm1fil. 

.--H=:=-=--"=~· .11srs21 DIA 

t \__CATHODE 11 ---
~;m~:~:: SO NOM - 500~\~.701- - 03~6~61 

* FOR IDENTIFICATION PURPOSES, ANODE LEAD IS .06011.521 NOM. LONGER THAN CATHODE LEAD. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C(1) 

Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 o sec. max. when flow soldering. A 

max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25°C. 
(3) Ee(APTJ is a measurement of the average apertured radiant incidence upon a sensing area 

0.081" (2.06mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.590' (14.99mm) from the measurement surface. Ee(APT) is not necessarily 
uniform within the measured area. 

Typical Performance Curves 

Percent Changes in Radiant Intensity 
vs Time 
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Types OP265A, OP265B, OP265C, OP265D 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TVP MAX 

Ee( APT) Apertured Radiant Incidence OP265D 0.54 
OP265C 0.54 3.30 
OP265B 1.65 4.70 
OP265A 2.70 

VF Forward Voltl!ll_e 1.80 

IR Reverse Current 100 

Ap Wavele~h at Peak Emission 890 

B Spectral Bandwidth Between Half Power Points 80 

!J.'4J/!!T Spectral Shift with Temperature +0.18 

9HP Emission Angle at Half Power Points 18 

tr Output Rise Time 
t1 Output Fall Time 

Typical Performance Curves 
Forward Voltage vs 

Forward Currant 
1.6 

~at i.!di\i~s I 
1.4 t- lf=D.C. 

TA=25°C 
> 
I 1.2 

~~I""" 
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Ralativa Radiant Intensity and Wavalangth 
at Paak Emission vs Ambient Tamparatura 
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UNITS TEST CONDITIONS 

mW/cm~ IF=20 mA<3> 
mW/cm2 IF=20 mA!3l 
mW/cm2 IF=20 mA!3l 
mW/cm IF=20mA<3l 

v IF=20mA 

µA VR=2.0V 

nm IF= 10mA 

nm IF= 10 mA 

nmfc IF= Constant 

D~ IF=20mA 

ns IF(PK) = 100 mA, 
ns PW= 10µs, D.C. = 10.0% 
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Product Bulletln OP265W 
December 1994 

~.OPTEK 

GaAIAs Plastic Infrared Emitting Diode 
Type0P265W 

Features 

• Wide irradiance pattern 
• Mechanically and spectrally matched 

to the OP505W 
• Small package size for space limited 

applications 
• T-1 package style 
• Significantly higher power output than 

GaAs at equivalent drive currents 

Description 

The OP265W is an 890nm high intensity 
gallium aluminum arsenide infrared 
emitting diode molded in an IR 
transmissive amber-tinted epoxy 
package. The broad irradiance pattern 
provides relatively even illumination over 
a large area. This package is a T-1 style 
in all respects except for the length of 
the plastic package. 

D 

D 

!1l .165 (4.19) 
.145 (3.66) 

025 (0.64) s 
015 (0.38) a. NOM 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range................... -40°C to +1oo0c 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2so0c<1> 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. A 

max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25°C. 

Typic1I Pll'fllr•lllCI Curv• 
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Type OP265W 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Po Radiant Power Output 1.00 

VF Forward Voltage 1.80 

IA Reverse Current 100 

J.p Wavelength at Peak Emission 890 

B Spectral Bandwidth Between Half Power Points 80 

L\f.p/LH Spectral Shift with Temperature +0.18 

0HP Emission Angle at Half Power Points 90 

tr Output Rise Time 
It Output Fall Time 

Typical Performance Curves 
Forward Voltage vs 

Forward Current 
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UNITS TEST CONDITIONS 

mW IF=20 mA 

v IF= 20 mA 

µA VA =2.0V 

nm IF=10mA 

nm IF=10mA 

nmt°C IF = Constant 

Deg. IF= 20 mA 

ns IF(PK) = 100 mA, 
ns PW= 10µs, D.C. = 10.0% 
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Product Bulletin OP266A 
May1993 

@.OPTEK 

GaAIAs Plastic Infrared Emitting Diodes 
Types OP266A, OP266B, OP266C, OP266D 

Features 

• Narrow irradiance pattern 
• Mechanically and spectrally matched 

to the OP506 series devices 
• Significantly higher power output than 

GaAs at equivalent drive currents 
• Wavelength matched to silicon's peak 

response 
• T-1 package style 

Description 

The OP266 device is an 890nm high 
intensity gallium aluminum arsenide 
infrared emitting diode molded in an IA 
transmissive amber tinted epoxy 
package. The narrow irradiance pattern 
provides high on-axis intensity for 
excellent coupling efficiency. Lead 
spacing on this device is .100 inch 
(2.54mm). 

Replaces 

OP261 

• FOR IDENTIFICATION PUR!'OSES, ANODE LEAD IS .08011.521 NOM. LONGER THAN CATHODE LEAD. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 2so0c<1> 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

A max. of 20 grams force may be apglled to the leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25 C. 
(3) Ee(APT) is a measurement of the average apertured radiant incidence upon a sensing area 

0.081" (2.06mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.590" (14.99mm) from the measurement surface. Ee(APT) is not necessarily 
uniform within the measured area. 

Typical Parformance Curvas 
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Types OP266A, OP266B, OP266C, OP266D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER .MIN TYP MAX UNITS TEST CONDITIONS 

Ee(APD Apertured Radiant Incidence OP266D 0.54 
OP266C 0.54 3.30 
OP266B 1.65 4.70 
OP266A 2.70 

VF Forward Voltage 1.80 

IR Reverse Current 100 

Ap Wavelength at Peak Emission 890 

B Spectral Bandwidth Between Half Power Points 80 

~/f>T Spectral Shift with Temperature +0.18 

0HP Emission Angle at Half Power Points 18 

tr Output Rise Time 
tr Output Fall Time 

Typical Performance Curves 
Forward Voltage vs 

Forward Current 
1.6 i,.tT.LY,., T 
1.4 t- lf=D.C. 

TA=2s•c 
> 
l 1.2 

~ ~~ 
i 1.0 

6! i 0.8 

:r 
I 0.6 

d: 

0.4 

0.2 
0.1 1.0 10 

If - FORWARD CURRENT - mA 

100 

500 
250 

Forward Voltage and Radiant Incidence 
vs Forward Current 

r--.--...--r----,...---.1 5.0 
Test Conditions: 
If Pu~ad !PW= 25 µs; 
100 ms between pulsest. 

:r :~: :1 ~i:~1ad 
TA=25°C 

m 
13.5"' 

' ,,. 
12.0 ~ 

/ ~ 
10.5 ~ 

a 
9.0 !Ii! 

c 
7.5 ~ 

___ .... 6.0 ~ 

i5 
4.5 ~ 

l--l0'--1--1--1---1 3.0 I 

0.2 0.4 0.6 0.8 1.0 

If - FORWARD CURRENT - Amps 

.. 
1.5 i 

mW/cm~ IF=20 mA(3) 
mW/cm IF= 20 mA(3) 

mW/cm~ IF= 20 mA(3) 
mW/cm IF= 20 mA(3l 

v IF= 20 mA 

µA VR=2.0V 

nm IF=10mA 

nm IF= 10 mA 

nrnt°C IF = Constant 

Deg. IF= 20 mA 

ns IF(PK) = 100 mA, 
ns PW= 10 µs, D.C. = 10.0% 

2.0 

1.8 
> 

' w 

"' .. 
1.6 ~ 

:; 
6! .. 
~ 

1.4 

d: 
1.2 

1.0 

Forward Voltage vs 
Ambient Temperature 

Test Conditions: 
I- Pulse Width= 1 OD µs 

I- Duty Cycle= 0.1 % 
TA=2s•c 

~ 
~"<, "(}"' 
~ 

-80 -40 40 80 120 

TA - AMBIENT TEMPERATURE - •c 

160 

Risa Time and Fall Time vs 
Forward Current 

Relative Radiant Intensity and Wavelength 
at Peak Emission vs Ambient Temperatura 

Relative Radiant Intensity vs 
Angular Displacement 

0·8 ..-~T'"'es-t "'co-nd""it'"'ion-s:---.--...,--..,.---, 

Pulse Width= 10 "'+--.-1----1--i 
Duty Cycle= 10% 
TA=2s•c 

0.6 :s. 
~ N 

:El 0.4 
;:: 

0.2~ 

100 200 

If - FORWARD CURRENT - mA 
300 

2.0 

> 1.5 lii z 
~ 
1!!; 
.... 
:i 1.0 
iS 
;;'! 

~ 

~ o.s 

20 mA Pube 
Pulse Width = 100 µs 

Duty Cycle= 0.1 'II 
Normalized at TA= 25 °C 

... 

-SO -26 0 25 50 75 100 

TA - AMBIENT TEMPERATURE - °C 

950 1.2 _..,..........,-..,..........,-..,..........,-...---, 

f 
~ ,,. > 

925 

~~ z w "' .... :t! ~ 
0.8 l--+--il---Hl-ll-t-t---11---t--; 

!: ~ 
900 ~ iS m"' 

~"" 

o.6 l-+--11--HHHH---lt--t--t 
0.5 --t--- _..., - - t-- ----

w 

~ ~ 
875 ~ ~ 

~ 

0.4 l--+---11---f+--lf---tt---,i---t--; 

!il 

85() 

40• 20• .. 20" 40• 

e - ANGULAR DISPLACEMENT - Degrees 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

2-45 

I 



Product Bulletin OP266W 
July1989 

@.OPTEK 

GaAIAs Plastic Infrared Emitting Diode 
TypeOP266W 

Features 

• Wide irradiance pattern 
• Mechanically and spectrally matched 

to the OP506W 
• Small package size for space limited 

applications 
• T-1 package style 
• Significantly higher power output than 

GaAs at equivalent drive currents 

Description 

The OP266W is an 890nm high intensity 
gallium aluminum arsenide infrared 
emitting diode molded in an IR 
transmissive amber-tinted epoxy 
package. This package is a T-1 style in 
all respects except for the length of the 
plastic package. Lead spacing on this 
part is .100 inch (2.54mm). 

. 16514.191 
-- .14513.681 --

m 
-11-

.025 10.641 SD 

.015 10.381 

DIMENSIONS ARE IN INCHES IMILLIMETERSI . 

.050 11.271 NQM 

- .030 10.761 
NOM 

Absolute Maximum Ratings (TA 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µsec pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . 3.0A 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 Sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26o0 c<1> 
Power Dissipation............................................. 1oomw<2> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 

A max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33mWf'C. 
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Type OP266W 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 
Po Radiant Power Output 1.00 mW IF=20mA 

VF Forward Voltage 1.80 v IF=20mA 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 890 

B Spectral Bandwidth Between Half Power Points 80 

&..p/.1T Spectral Shift with Temperature +0.18 

0HP Emission Angle at Half Power Points 90 

Ir Output Rise Time 
It Output Fall Time 
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Product Bulletin OP268F 
April 1993 

@®OPTEK 

GaAIAs Plastic Infrared Emitting Diodes 
Types OP268FA, OP268FB, OP268FC 

Features 

• i . 

l 
11 ,, 
" p 

• Flat lensed for wide radiation angle 
• Easily stackable on 0.100 inch 

(2.54mm) hole centers 
• Mechanically and spectrally matched 

to the OP508F series phototransistor 
and the OP538F series 
photodarlingtons 

Description 

The OP268F series contains a gallium 
aluminum arsenide infrared emitting 
diode mounted in an "end-looking" 
miniature black package. This device 
has a wide radiation angle due to its flat 
emitting surface. Small size and 0.100" 
(2.54) lead spacing allow considerable 
design flexibility. 

DIMENSIONS ARE IN INCHES IMILLIMETERSI . 

055 11 401 - 120iJOsl --- EMITTING 
~-I 

1
__ 113013301 I 

1 

/SURFACE 

1s_L_91 ~ 100.-t254-E1 ~--L~A~ 
~ NOM ~ 

""~ ~ •--0 - I ~ ::,:,:_] 
.015 10.381 MIN 

'FOR IDENTIFICATION PURPOSES. ANODE LEAD IS .0611.521 NOM. LONGER THAN CATHODE LEAO. 

- .035 (0.891 
.025 (0.641 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (Pulse Width = 1 µsec, 300pps) . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c<1> 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oomw<2> 

Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 o seconds max. when flow 

soldering. Maximum 20 g_rams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33 mW/'C above 2s0c. 
(3) Ee(APT) is a measurement of the average apertured radiant energy incident upon a sensing 

area 0.081" (2.06mm) ih diameter perpendicular to and centered on the mechanical axis of 
the "emitting surface" and 0.400" (10.16mm) from the measurement surface. Ee(APT) is not 
necessarily uniform within the measured area. 

Typical Performance Curves 
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Types OP268FA, OP268FB, OP268FC 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ee(APT) Apertured Radiant Incidence OP268FC 0.36 
mW/cm2 IF=20mA(S) OP268FB 0.45 0.99 

OP268FA 0.64 

VF Forward Voltage 1.80 v IF= 20mA 

IR Reverse Current 100 µA VR = 2.0V 

A.p Wavelength at Peak Emission 890 nm IF=20mA 

B Bandwidth Between Half Power Points 80 nm IF= 10mA 

Mp/~T Spectral Shift with Temperature +0.18 nrn!°C IF = Constant 

0HP Emission Angle at Half Power Points 104 Deg. IF=20mA 

Ir Output Rise Time 500 ns IF(PK) = 100mA, PW= 10.0µs, 

" Output Fall Time 

Typical Performance Curves 
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Product Bulletin OP269 
April 1993 

~®OPTEK 

GaAIAs Plastic Infrared Emitting Diodes 
Types OP269A, OP269B, OP269C 

Features 

• Integral lens for narrow beam angle 
• Easily stackable on 0.100 inch 

(2.54mm) hole centers 
• Mechanically and spectrally matched 

to the OP509 phototransistor series 

Description 

The OP269 series are gallium aluminum 
arsenide infrared emitting diodes molded 
in "end looking" miniature clear 
packages. The molded lens insures 
improved uniformity of lens magnification 
from unit to unit. The OP269 series 
provides a broad range of on-line and 
radiant intensities and has considerable 
design flexibility due to its small size. 
These devices are mechanically and 
spectrally matched to the OP509 series 
of phototransistors. The wavelength at 
peak emission for this series is 890 nm. 

,if,;~~j t f.~\I 
.J L.500112.~I .1 .. 15013.811;11 

MIN .14013.561 

DIMENSIONS ARE IN INCHES IMILUMETERSJ 

L .. , -r-1 ---i.--
L.025!0.641 so NOM 

.01510.381 

:~~:i::~;: DIA 

r 
.16514.191 
.15513.941 

_l 
1-~ 

.06011.521 

*FOR IDENTIFICATION PURPOSES. ANODE LEAD IS .06011.521 NOM. LONGER THAN CATHODE LEAD. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (Pulse Width = 1 µsec, 300pps) . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to+ 100°c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron) ......................................................... 26o0c<1l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 

soldering. Maximum 20 g_rams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33 mWt'C above 2s0c. 
(3) Ee(APTJ is a measurement of the average apertured radiant incidence upon a sensing area 

0.180" (4.57mm) in diameter, perpendicular to and centered on the mechanical axis of the 
lens, and 0.653" (16.6mm) from the lens tip. Ee(APTJ is a measurement of the average 
radiant intensity within the cone formed by the above conditions. Ee(APTJ is not necessarily 
uniform within the measured area. 
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Types OP269A, OP269B, OP269C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ee(APT) Apertured Radiant Incidence OP269C 0.34 
OP269B 0.42 0.82 
OP269A 0.58 

VF Forward Voltage 1.80 

IR Reverse Current 100 

A.p Wavelength at Peak Emission 890 

B Bandwidth Between Half Power Points 80 

L\Ap/,H Spectral Shift with Temperature +0.18 

0HP Emission Angle at Half Power Points 46 

tr Output Rise Time 

tt Output Fall Time 

Typical Performance Curves 

1.4 

Forward Voltage vs. 
Forward Current 

Test Conditions: 
lf=D.C. 
TA= 25 'C 

I .....l'I 
~ 1.2 f-t-H+t--+--++++r--"""""++H 
Ci ~ 
~ 1.0 f-+=:;j,.!1'f'"-+-++++-+-+-t-H 
::: i--r
~ 0.8 

I 0.6 >-+-+-+-t+-+-+-+++-+--+-1-H 
!:." 

0.4 >-+-+-+-++--+-+-+++-+--+-t-H 

1.8 

1.4 

0.6 

0.2 

0 

0.1 1.0 10 
If - FORWARD CURRENT - mA 

Rise Time and Fall Time vs. 
Forward Current 

~ 
Test Conditions: 
Pulse Width= 1 0 µs 
Duty Cycle= 10% 

\l TA=25°C 

:s: 1, 

., 

0 100 200 

If - FORWARD CURRENT - mA 

100 

300 

500 

250 

Forward Voltage and Radiant Incidence 
vs. Forward Current 

;; 4 
g 

Test Conditions: 
2.5 ..,m 

If= Pulsed WW= 25 µs; +---+---< > 
100 ms between pulses). ~ 

E8 and Vf sampled Z.O ~o= 
at end of pulse. . .. 
TA=25°C 1.5 g 

~ 
~ 2 1.0 ~ 
I ,_~._,_--,.r--+----+--+---1 ~ !;\ 

o~~~~~~~~~~~o 

0 0.2 0.4 0.6 0.8 1.0 

IF - FORWARD CURRENT - Amps 

Relative Radiant Intensity and Wavelength 
at Peak Emission vs. Ambient Temperature 

2.0 950 

I ,. 
925 ~ 

~ 
> 

'900 ~ 

" ....-"--1-+--9---i 875 ~ 
~ 
I 

§ 
,___.__._..__.__._..__.__. 850 

-50 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

UNITS 

mW/cm2 

v 
µA 

nm 

nm 

nmt°C 

Deg. 

ns 

ns 

2.0 

> 1.8 
I 

~ 
~ 1.6 
0 

4 

~ 1.4 

I 

~1.2 

1.0 

TEST CONDITIONS 

IF= 20 mA(3) 

IF=20 mA 

VR = 2.0V 

IF=20mA 

IF= 10 mA 

IF = Constant 

IF= 20 mA 

IF(PK) = 100 mA, PW = 10 µs, 

D.C. = 10.0% 

Forward Voltage vs. 
Ambient Temperature 

Test Conditions: 
Pulse Width= l 00 µs 
Duty Cycle=0.1% 
TA=25°C 
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Product Bulletin OP290 
April 1993 

~®OPTEK 

GaAIAs Plastic Infrared Emitting Diodes 
Types OP290, OP291, OP292 Series 

Features 

• Wide irradiance pattern 
• Significantly higher power output than 

GaAs at equivalent drive currents 
• T-1 3/4 package style 
• UL recognized, File No. S2047 

Description 

The OP290, OP291, and OP292 are 
gallium aluminum arsenide infrared 
emitting diodes molded in IR 
transmissive plastic packages. The 
OP290 is specified under pulse 
conditions to 1.5 amps and can be used 
up to 5 amps. The OP291 is specified 
under pulse conditions to 1 OOmA and is 
intended for use as low cost plastic 
replacements for T0-46 hermetic units. 
The OP292 is specified under pulse 
conditions to 20mA and is intended for 
use in low current applications. The 
wavelength is centered at 890 nm and 
closely matches the spectral response of 
silicon phototransistors. Each of the 
these unit types is categorized into three 
ranges of apertured power output. They 
are also completely characterized for 
ease of system design. Silver-copper 
lead frames offer excellent thermal 
characteristics. 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage OP290. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
OP291 ............................................. 2.0V 
OP292 ............................................. 5.0V 

Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150mA(l) 
Peak Forward Current OP290 (25 µs pulse width) . . . . . . . . . . . . . . . . . . . . . . . . 5.0A 

OP291 (100 µs pulse width) . . . . . . . . . . . . . . . . . . . . . . . 2.0A 
OP292 (100 µs pulse width) . . . . . . . . . . . . . . . . . . . . . . 1.00A 

Maximum Duty Cycle OP290 (25 µs pulse width, @ 5 A) . . . . . . . . . . . . . . . . 1.25%(2) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec with soldering 
iron] .......................................................... 260°C(3) 

Power Dissipation, Free Air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333mW(4) 

Power Dissipation, Board Mounted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533mW(5) 
Power Dissipation, Full Heat Sink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.11 w<6> 
Notes: 
(1) Derate linearly 1.67 mA/'C above 25°C (Free-Air). When used with heat sink (See Note 5) 

derate linearly 2.07 mA/'C above 65°C (Normal use). 
(2) Refer to graph of Maximum Peak Pulse Current vs. Pulse Width. 
(3) AMA flux is recommended. Duration can be extended to 10 sec max. when soldering. 

Max. 20 grams force may be applied to the leads when flow soldering. 
(4) Measured in Free-Air. Derate linearly 3.33 mWfC above 25°C. 
(5) Mounted on 1/16' (1.6mm) thick PC board with each lead soldered through 80 mil 

square lands 0.250" (6.35mm) below flange of device. Derate linearly 
5.33 mWfC above 62.5°C. 

(6) Immersed in silicone fluid to simulate infinite heat sink. Derate 
linearly 11.1 mwfc above 95°C. 

(7) Measurement is taken at the end of a single 100 µs pulse. Heating due to 
increased pulse rate or pulse width will cause a decrease in reading. 

(8) Ee(APT} is a measurement of the average apertured radiant energy incident upon a 
sensing area 0.250" (6.35mm) in diameter perpendicular to and centered on the 
mechanical axis of the lens and 0.500' (12.7mm) from the measurement surface. 
Ee(APT} is not necessarily uniform within the measured area. 

(9) Typical total Power Out (Po) @ IF= 20mA pulsed all units is 3.6mW, 
@IF= 100mA is 19mW, and@ IF= 1.5 A is 240mW. 

(10) Measured at the end of a 1 O msec. voltage soak. 
(11) This dimension is held to within± 0.005' on the flange edge and may vary± 0.020" in the 

area of the leads. 
(12) Cathode lead is 0.070" nom shorter than anode lead. 
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Types OP290, OP291, OP292 Series 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ee(APT) Apertured Radiant Incidence* OP290C 150 mW/cm2 IF = 1.50A (7)(9l<9> 

OP290B 180 300 mW/cm2 IF= 1.50A (7)(9)(9) 

OP290A 210 mW/cm2 IF= 1.50A (7)(9)(9) 

* OP290 series is measured into OP291C 10.0 mW/cm2 IF = 1 OOmA <7><9><9> 

a 30° cone with the aperture 0.5' OP291B 13.0 26.0 mW/cm2 IF= 1 OOmA (7)(9l!9l 

from the device measurement OP291A 16.0 mW/cm2 IF= 1 OOmA (7)(9l!9l 

surface. OP292C 1.7 mW/cm2 IF= 20mA(7)(9l!9l I 
OP292B 2.2 4.4 mW/cm2 IF= 20mA(7)(9l!9l 

OP292A 2.7 mW/cm2 IF= 20mA (7)(9)(9) 

VF Forward Voltage OP290 4.00 v IF= 1.50A(7) 

OP291 2.00 v IF= 100mA(7) 

OP292 1.75 v IF= 20mA(7) 

IR Reverse Current OP290/0P292 10 µA VR = 5.ov(10> 

OP291 100 µA VR = 2.0V(10) 

A.p Wavelength at Peak Emission 890 nm IF= 10mA 

B Spectral Bandwidth Between Half Power Points 80 nm IF= 10mA 

t:.'>..p/!J..T S..E_ectral Shift with Temperature +0.18 nmt°C IF= Constant 

0HP Emission AJ!9ie at Half Power Points 50 D~ IF=20mA 

Ir Output Rise Time 500 ns IF(PK) = 100mA, 
11 Output Fall Time 250 ns PW= 10µs, D.C. = 10.0% 

Typical Performance Curves 

Forward Voltaga vs. Ambiant Tamparatura Forward Voltaga vs. Forward Currant Ri11 and Fall Timas vs. Forward Currant 
2.0· I I 
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Notes to Thermal Paramatan 
111 Heat transfer minim~ed by holding unit in still eir with minimum heat transferred 

through leads by conduction. 

Units Fm Air1•1 Norm11121llnlini11 Hut Sinii131 uo.sw.1°c1 ua·2sl 
K 121 Unit mounted in double sided printed circuit board .. 0.250 inches 16.35 mml below 

plastic. The land areas are 0.080 inches square. This simulates normal use. 

AU - I 188 I 90 
1.42 

Refer to Application Bulletin 105 for use of these constants. 

D.213 0.008 
131 Unit immersed in circulating silicone fluid holding TcASE • 25'C. This simuletes en 

infinite heat sink. 
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Types OP290, OP291, OP292 Series @®OPTEK 

Typical Performance Curves 
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Types OP290, OP291, OP292 Series 

Typical Parformanca Curvas 

OP290/0P291/0P292 Relative Radiant 
Intensity vs. Angular Oi1plac1ment 
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Product Bulletin OP293 
April 1993 

@®OPTEK 

GaAIAs Plastic Infrared Emitting Diodes 
Types OP293 and OP298 Series 

OP293 
SERIES 

Features 

OP298 
SERIES 

• Wide irradiance pattern (OP293 
series) 

• Narrow irradiance pattern (OP298 
series) 

• Mechanically and spectrally matched 
to the OP593 and OP598 series 
phototransistors 

• Variety of power ranges 
• Significantly higher power output than 

GaAs at equivalent drive currents 
• Wavelength matched to silicon's peak 

response 
• Low cost replacement for T0-46 

hermetic package 

Description 

The OP293 and OP298 series devices 
are 890nm high intensity gallium 
aluminum arsenide infrared emitting 
diodes molded in IR transmissive 
packages. The broad irradiance pattern 
of the OP293 series provides relatively 
even illumination over a large area. The 
OP298 series is focused with an 
emission angle of 25°. 

MEASUREMENT SURFACE 
(NOTES 8 & 10) .750 (19.05) 

MIN 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

.022 (0.56) 
RADIUS MAX 

(CATHODE 
INDICATOR) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current, Free Air •............................. 100mA<2> 
Continuous Forward Current, Board Mounted ........................ 133mA<3> 
Continuous Forward Current, Full Heat Sink .....................•.... 200mA<4> 
Peak Forward Current (25 µs pulse width) . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 2.0A 
Maximum Duty Cycle (250 µs pulse width, @ 2 A). . . . . . . . . . . . . . . . . . . . . . . . 5.0% 
Storage and Operating Temperature Range .•................•. -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec with solderin2 
iron] . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260 c<1> 

Power Dissipation, Free Air. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142mw<2> 
Power Dissipation, Board Mounted . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<3> 
Power Dissipation, Full Heat Sink . • . . . . . . . . . . . . . • . . • . . . . • . • . . . . . . . 400mw<4> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec max. when flow soldering. 

Max. 20 grams force may be applied to the leads when soldering. 
(2) Measured in Free-Air. Derate power dissipation linearly 1.43 mWt°C above 25°C. 
(3) Mounted on 1/16' (1.6mm) thick PC board with each lead soldered through 80 mil 

square lands 0.250" (6.35mm) below flange of device. Derate power dissipation linearly 
2.00 mWt°C above 25°C. (Normal Use) 

(4) Immersed in silicone fluid to simulate infinite heat sink. Derate power dissipation linearly 
2.50 mWt°C above 25°C. 

(5) Measurement is taken at the end of a single 100 µs pulse. Heating due to 
increased pulse rate or pulse width will cause a decrease in reading. 

(6) Ee(APTJ is a measurement of the average apertured radiant energy incident upon a 
sensing area 0.250" (6.35mm) in diameter perpendicular to and centered on the 
mechanical axis of the lens and 0.420' (10.7mm) from the measurement surface. 
Ee(APTJ is not necessarily uniform within the measured area. 

(7) Typical Total Power Out (Po) @ IF= 100mA pulsed on OP293C = 13 mW; 
OP293B = 18 mW; OP293A = 22 mW. 

(8) Ee(APTJ is a measurement of the average apertured radiant energy incident upon a 
sensing area 0.250' (6.5mm) in diameter perpendicular to and centered on the 
mechanical axis of the lens and 1.429" (36.30mm) from the measurement surface. 
Ee(APT) is not necessarily uniform within the measured area. 

(9) For press fit, drill 0.184 ± 0.001' diameter hole. 
(10) This dimension is held to within± 0.005" on the flange edge and may vary 

± 0.020" in the area of the leads. · 
(11) Cathode lead is 0.070' nom shorter than anode lead. 
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Types OP293 and OP298 Series 
Electrical Characteristics (TA = 25°C unless otherwise noted} 

SYMBOL PARAMETER 

Ee(APT) Apertured Radiant Incidence* OP293C 

* OP293 is measured with a 30° OP293B 
cone angle at 0.420" OP293A 

*oP298 is measured with a 10° 
OP298C 

cone angle at 1.429" OP298B 

OP298A 

VF Forward Voltage 

IR Reverse Gurrent 

~ Wavele~th at Peak Emission 
B Spectral Bandwidth Between Half Power Points 

f:!i.'4J/t.T Spectral Shift with Temperature 

0HP Emission Angle at Half Power Points OP293 

OP298 

Ir Output Rise Time 
11 Output Fall Time 

Typical Performance Curvn 
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Types OP293 and OP298 Series @®OPTEK 

Typical Perform111C8 C1rv11 
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Types OP293 and OP298 Series 
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~®OPTEK 

GaAIAs Plastic Infrared Emitting Diode 
Types OP294, OP299 

294 
SERIES 

Features 

299 
SERIES 

• Characterized at 5mA for battery 
operated systems or other low drive 
current systems 

• Wide irradiance pattern (OP294) or 
narrow irradiance pattern (OP299) 

• Significantly higher power output than 
GaAs at equivalent drive currents 

• Wavelength matched to silicon's peak 
response 

• T-1 3/4 package 

Description 

The OP294 and OP299 are gallium 
arsenide infrared emitting diodes 
designed for low current or power limited 
applications (such as battery supplies). 
These LEDs are similar in design to the 
OP290 and OP295 but use a smaller 
chip which increases output 
efficiency at low current levels by 
increasing current density. Light output 
can be maximized with continuous (d.c.) 
forward current up to 1 OOmA or with 
pulsed forward current operation up to 
750mA. The chip is mounted in an IR 
transmissive plastic package and has 
been designed and tested for use with 
OP593/598 phototransistors or similar 
photodetector. 

~, r- .040(1.02) 

ANODE + 
t=? 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otheiwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA 
Peak Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750mA 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] ......................................................... ; 260°C(1) 

Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 BOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 

A max. of 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.80mWf'C above 25°C. 
(3) Ea(APT) is a measurement of the average apertured radiant energy incident upon a sensing 

area 0.250" (6.35 mm) in diameter, perpendicular to and centered on the mechanical axis of 
the lens, and 1.429" (36.3 mm) from the measurement surface. Ea(APT) is not necessarily 
uniform within the measured area. 

(4) Ea(APT) is a measurement of the average apertured radiant energy incident upon a sensing 
area 0.250" (6.35 mm) in diameter, perpendicular to and centered on the mechanical axis of 
the lens, and .500" (12.7 mm) from the measurement surface. Ee(APT) is not necessarily 
uniform within the measured area. 

(5) Cathode lead is 0.070' nom shorter than anode lead. 
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Types OP294, OP299 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ee(APT) Apertured Radiant Incidence OP294 0.50 1.50 mW/cm2 IF=5mA(4l 
OP299 0.15 0.45 mW/cm2 IF=5mA<3l 

VF Forward Voltage 1.50 v IF=5mA 

IR Reverse Current 10 µA VR=2V 

A.p Wavelength at Peak Emission 890 nm IF= 10mA 

B Spectral Bandwidth Between Half Power Points 80 nm IF= 10mA 

AA.p/AT Spectral Shift with Temperature +0.18 nmfc IF = Constant I 
9HP Emission Angle at Half Power Points OP294 50 Deg. IF=10mA 

OP299 20 Deg. IF= 10mA 

tr Output.Rise Time 500 ns IF(PK) = 100mA 

t1 Output Fall Time 250 ns PW= 10µs, D.C. = 10.0% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~.OPTEK 

GaAIAs Plastic Infrared Emitting Diodes 
Types OP295, OP296, OP297 Series 

Features 

• Narrow irradiance pattern 
• Significantly higher power output than 

GaAs at equivalent drive currents 
• Wavelength matched to silicon's peak 

response 
• Excellent heat dissipation 
• UL recognized, File No. S2047 
• T-1 3/4 package style 

Description 

The OP295, OP296, and OP297 are 
gallium aluminum arsenide infrared 
emitting diodes mounted in IA 
transmissive plastic packages. The 
OP295 is specified under pulse 
conditions to 1.5 amps and can be used 
up to 5 amps. The OP296 is specified 
under pulse conditions to 100mA and is 
intended for use as a low cost plastic 
replacement for T0-46 hermetic units. 
The OP297 is specified under pulse 
conditions to 20mA and is intended for 
use in low current applications. The 
wavelength is centered at 890 nm and 
closely matches the spectral response of 
silicon phototransistors. Each of these 
unit types are categorized into three 
ranges of apertured power output. They 
are also completely characterized for 
ease of system design. Silver-copper 
lead frames offer excellent thermal 
characteristics. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage OP295. • . . . . . . . . . . . . • . . • • . . . . . . . . . . . . . . • . . . . . . . . . . . 5.0V 
OP296 ..............•.......•..........•..•........ 2.0V 
OP297 ...........•.•..•............................ 5.0V 

Continuous Forward Current . .. . . . .. . .. . . . • . . .. • . . • . . . • • . . . .. . .. . 150mA(t) 
Peak Forward Current OP295 (25 µs pulse width) . . . . • . . . . . . . . . . . • . . . . . . . 5.0A 

OP296 (100 µs pulse width) ....................... 2.0A 
OP297 (100 µs pulse width) . .. . .. . . . .. . .. .. .. . .. .. 1.0A 

Maximum Duty Cycle OP295 (25 µs pulse width, @ 5 A) • . . . • . . . . . . . . . . . 1.25%<2> 
Storage and Operating Temperature Range . • . . . . . • . . . . . . . . . . . -40°C to + 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec with solderin~ 
iron] ...•.....................•.......•.....•..•.........•..... 260 c<3> 
Power Dissipation, Free Air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333mw<4> 
Power Dissipation, Board Mounted . . • . . . . . . . . . . • . . . • . . . . . . . . . . . . . . 533mw<5> 
Power Dissipation, Full Heat Sink . . . .. . .. . . .. . . .. . . . . . . . .. .. . . . .. . • 1.11 w<6l 
Notes: 
(1) Derate linearly 1.67 mA/'C above 25°C (Free-Air). When used with heat sink (See Note 5) 

derate linearly 2.07 mAf'C above 65°C (Normal use). 
(2) Refer to graph of Maximum Peak Pulse Current vs. Pulse Width. 
(3) RMA flux is recommended. Duration can be extended to 10 sec max. when flow soldering. 

Max. 20 grams force may be applied to the leads when soldering. -
(4) Measured in Free-Air. Derate linearly 3.33 mwfc above 25°C. 
(5) Mounted on 1/16" (1.6mm) thick PC board with each lead soldered through 80 mil 

square lands 0.250' (6.35mm) below flange of device. Derate linearly 
5.33 mwfc above 25°C. 

(6) Immersed in silicone fluid to simulate infinite heat sink. Derate 
linearly 11.1 mwf'c above 25°C. 

(7) Measurement is taken at the end of a single 100 µs pulse. Heating due to 
increased pulse rate or pulse width will cause a decrease In reading. 

(8) Typical total Power Out (Po) @ IF= 20mA pulsed all units is 3.6mW, 
@IF= 100mA is 19mW, and@ IF= 1.5 A Is 240mW. 

(9) Ea(APT) is a measurement of the average apertured radiant energy incident upon 
a sensing area 0.250' (6.35mm) In diameter, perpendicular to and centered on 
the mechanical axis of the lens, and 1.429' (36.30mm) from the measurement 
surface. Ee(APT) is not necessarily uniform within the measured area. 

(1 O) Measured at the end of a 10 msec. voltage soak. 
(11) This dimension is held to within± 0.005' on the flange edge and may vary± 0.020' in the 

area of the leads. 
(12) Cathode lead is 0.070' nom shorter than anode lead. 
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Types OP295, OP296, OP297 Series 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ee(APT) Apertured Radiant Incidence* OP295C 22 mW/cm2 IF = 1.5A (7)(5)(9) 

OP295B 33 77 mW/cm2 IF = 1.5A (7)(5J(9J 

OP295A 44 mW/cm2 IF = 1.5A (7)(5)(9l 
*OP295 series is measured into OP296C 1.6 mW/cm2 IF = 1 OOmA (7)(5)(9) 

a 1 o0 cone with the aperture OP296B 2.6 6.6 mW/cm2 IF = 1 OOmA (7)(5)(9) 

1.429" from the device 
OP296A 3.6 mW/cm2 IF = 1 OOmA (7)(B)(9) 

measurement surface OP297C 0.30 mW/cm2 IF= 20mA(7)(BJ(9J 

OP297B 0.50 1.30 mW/cm2 IF= 20mA(7)(BJ(9J 

OP297A 0.70 mW/cm2 IF= 20mA(7)(B)(9l 

VF Forward Voltage OP295 4.00 v IF= 1.50A(7) 

OP296 2.00 v IF= 100mA(7) 

OP297 1.75 v IF= 20mA(7) 

IR Reverse Current OP295/297 10 µA VR = 5.ov<10> 

OP296 100 µA VR = 2.ov(10> 

Ap Wavele'!!,!!h at Peak Emission 890 nm IF= 10mA 

B Spectral Bandwidth Between Half Power Points 80 nm IF= 10mA 

AA.p/AT Spectral Shift with Temperature +0.18 nml°C IF = Constant 

0HP Emission Angle at Half Power Points 20 Deg. IF=20mA 

Ir Output Rise Time 500 ns IF(PK) = 1 OOmA, 
It Output Fall Time 250 ns PW = 1 Oµs, D.C. = 10.0% 

Typical Performance Curves 
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111 Heat transfer minimized by holding unit in still air with minimum heat transferred 
through leads by conduction. 

Units Fraa Air111I Normlll21!nfinill Hnt Sink131 uo·6w.1°c1 00·2 11 121 Unit mounted in double sided printed circuit board .. 0.250 inches 16.35 mm) below 
plastic. The land areas are O.OBO inches square. This simulates normal use. 

All 300 l 188 l 90 1.42 

Refer to Application Bulletin 105 for use of these constants. 

0.263 0.008 
131 Unit immersed in circulating silicone fluid holding TcASE - 25'C. This simulates an 

infinite heat sink. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OP295, OP296, OP297 Series ~®OPTEK 
Typical Performance Curvn 
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Types OP295, OP296, OP297 Series 

Typical Parfarma,nce Curvas 
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~® OPTEK TECHNOLOGY, INC. I 

PHOTOSENSORS 

PHOTODIODES 

PHOTOTRANSISTORS 

PHOTODARLINGTONS 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Photosensors 
@®OPTEK 

Selecting the 
Right Optek 

Sensor 

Photodlodes 

Photologic™ 
Devices 

Phototransistors 
and 

Photodarlingtons 

Optek 
Leadership in 

Advanced 
Photosensor 

Spectral 
Matching for 

Improved 
Coupling 
Efficency 

Optek Technology, Inc. 

The Optek line of photosensors includes four basic infrared-sensitive device types: 
photodiodes, phototransistors, photodarlingtons and Photologic™ sensors. Each basic type 
is available in a variety of case styles. For every infrared emitter made by Optek, 
there is a mechanically and spectrally matched sensor. Case styles include several 
sizes of hermetic devices, and an even wider variety of plastic encapsulated types. 
Plastic versions of the popular hermetic T0-18 part are also available, 
offering improved optical design and drop-in replacement at substantial cost savings. 

Important factors to consider when selecting the right device for an application are: operating 
speed required, available infrared energy, and the desired output current. Depending on the 
required balance of these design factors, Optek offers a choice of several appropriate types 
of photosensors. 

PN junction silicon photodiodes have the fastest operating speed of all the photosensors in 
the Optek product family. Rise and fall times of 100 nanoseconds are typical for these 
devices. However, light current (le) for these devices tends to be low; therefore, additional 
amplification is almost always required. Nevertheless, where speed considerations 
predominate, photodiodes are the best option. Figure 3 illustrates typical circuit requirements 
for the photoconductive and photovoltaic modes of operation. 

Photologic™ is a term Optek uses to refer to complex integrated circuitry combined with a 
high speed, high sensitivity photodiode on a single silicon chip. Photologic™ devices offer the 
speed advantage of photodiodes along with a Schmitt trigger and amplifier to directly drive up 
to eight TTL loads. Medium speed data rates to 250 kbaud are possible with typical output 
rise and fall times of 25 nanoseconds. These devices are excellent choices where speed, 
accuracy and logic interface are required. Typical examples include high speed motion 
encoding, modulated (pulsed) long distance beam interrupt applications, such as touch 
screens, and track ball type devices for video games or "mouse'' applications for computer 
accessories. 

Phototransistors and photodarlingtons are Optek's most widely used photosensor types. For 
most traditional applications, NPN silicon phototransistors offer the best value in terms of 
output current, sensitivity, speed, reliability and quality. Devices with minimum on-state 
collector currents ranging up to 40.mA are available, while output rise and fall times of 60-100 
microseconds (RL=5 Kn) are typical. Optek phototransistors ar:r 100 percent tested and 
specified at light levels which range upwards from 1.00mW/cm with collector-to-emitter 
voltage (VcE) set at 5.0 volts. 

Photodarlingtons provide the higher sensitivity and gain needed for many applications; 
however, rise and fall times are slower. When switching time is not critical, the choice of a 
photodarlington can offer improved sensing reliability and reduce the need for additional 
signal amplification. 

Optek scientists and engineers continue to advance the state of the art in Photologic™ 
monolithic optoelectronic IC's, a product originally conceived and developed by Optek. The 
next generation of Photologic™ devices will include substantially increased sensitivity, making 
longer beam distances possible and offering even higher reliability at lower irradiance levels. 
Direct TTL and CMOS compatibility is also featured with increased sink/source capability. 
Supply voltage requirements are more flexible than before due to an on-chip voltage 
regulator designed by Optek. And finally, the new Photologic™ devices will offer a choice of 
two hysteresis ratios [EeT(+)/EeT(-)] of 2 and 1.4. With these new advancements, Optek con
tinues its leadership role in advanced photosensor design. 

Optek photosensors are spectrally matched to the Optek line of infrared emitting diodes. 
Figure 1 shows the spectral response curve for Optek phototransistors, photodarlingtons, and 
junction photodiodes. The output peak wavelengths for both GaAs and GaAIAs lie very close 
to the silicon sensitivity peak of about 850 nanometers. 
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Controlling Ambient Light 

The,spectral response of silicon extends into the v!sible light range. This makes the sensors 
vulnerable to ambient light; particularly from tungsten sources (or the sun) where red light 
is present. In addition, many of Optek's slotted optical switches shield the sensor in an 
opaque housing designed to control ambient light. External light filters or controlled modula
tion of the LED and/or sensor may also be used to reduce the noise from ambient light. As 
another alternative, most photographic shops can supply infrared passing gelatin filters for 
laboratory experimentation. For production use, several types of plastic are commercially 
available with varying degrees of infrared and visible transmissivity (e.g., polysulfone and 
polycarbonate). 

Production Specifications Written tor Easy Design 

The product specifications in this book were written with ease of design in mind. Emitter 
output and sensor response levels are specified in terms of milliwatts per square centimeter 
at separation distances typical for most applications. In addition, as shown in Figure 2, 
phototransistor collector current versus collector-to-egiitter voltage curves are provided for 
stepped levels of photocurrent (measured in mW/cm ). These curves allow the design-in 
process to be analogous to the design of a simple transistor amplifier or switching circuit. 
The application notes appearing in the back of this data book also provide additional 
information. 

Custom Design and Selection for Unique Applications 

W.hile the Optek line is the industry's broadest, a unique application requirement may result 
in the need for custom selection or package design. Call your local Optek sales office for 
more information. 

Figure 1. Photosensor Spectral Response 
100 ,...--,..---,-,...::J'll'",---i--i 

Figure 2. Collector Current vs Collector to 
Emitter Voltage 

Figure 3. Photodiode in Photovoltaic Mode 
RFeedback 
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(OJ Human Eve Response 

10..----...,.-...,.-...,.---,----. 
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TA~25°C 
Ee=l mWlcm2 

8 per step 
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Photodiode A Load 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP300SL 
Aprll 1993 

~®OPTEK 

NPN Silicon Photodarlingtons 
Types OP300SL, OP301 SL, OP302SL, OP303SL, OP304SL, OP305SL 

Features 

• Narrow receiving angle 
• Variety of sensitivity ranges 
• Enhanced temperature range 
• High current gain 
• Ideal for direct mounting in PC boards 
• Mechanically and spectrally matched 

to the OP123 and OP223 series 
emitters 

Description 

The OP300SL through OP305SL series 
devices consist of NPN silicon 
photodarlingtons mounted in 
hermetically sealed "Pill" type packages. 
The narrow receiving angle provides 
excellent on-axis coupling. 
Photodarfingtons are normally used in 
applications where light signal levels are 
low and more current gain is needed 
than is possible with phototransistors. 

Replaces. 

OP300series 

COUECTOR 
CONTACT 

.010 10.251 j 1-

.005 {0.13) 

.089 {2.26) 

.080 (2.03) 

LENS 

.o35 f0.991 APERTURE 

.02510.64) 

EMITTER 
CONTACT 

DIMENSIONS ARE IN INCHES IMILLIMHERSI. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +125°C 
Soldering Temperature (5 sec. with soldering iron)................... 260°c<1H2) 

Power Dissipation ............................................... 50mw<3> 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Notes: 
(1) Refer to Application Bulletin 202 which discusses proper techniques for soldering Pill type 

devices to PC boards. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly O.SmWf'C above 25°C. 
(4) Junction temperature maintained at 25°C. 
(5) Light source is an unfiltered tungsten bulb operating at CT = 2870 K or equivalent infrared 

source. 

Typical Performance Curves 

Typical Spectral Response Coupling Characteristics 
of OP123 and OP300 
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Types OP300SL Thru OP305SL 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

le(ON)(4) On-State Collector Current OP300SL 0.8 
OP301SL 0.8 2.4 
OP302SL 1.8 5.4 
OP303SL 3.6 12.0 
OP304SL 7.0 21.0 
OP305SL 14.0 

leEO Collector Dark Current 1.00 

V(BR)eEO Collector-Emitter Breakdown Voltage 15.0 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

VeE(SAT)(4) Collector-Emitter OP300SL, OP301 SL 1.10 
Saturation Voltage OP302SL thru OP305SL 1.10 

Typical Performance Curves 

Collector Derk Current 
vs. Ambient Temperature 

Collector Current 
vs. Ambient Temperature 
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mA 

µA 
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v 

TEST CONDITIONS 

VeE = 5.0V, 
Ee= 1.00 mW/cm2<5l 

VeE=10.0V,Ee=0 

le= 100 µA 

IE=100µA 

le = 0.4mA, Ee = 1.0mW/cm2<5l 
le = 1.0mA, Ee= 1.0mW/cm2<5l 

50 
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Rise and Fall Time 
vs. Load Resistance 
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lD 
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Normalized Collector Current 
vs. Angular Displacement 
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Switching Time 
Test Circuit 

]
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VouT 

l.ight source ~s a pulsed RL • 1 k{l 
gallium arsenide LED with a 
nse time of less than _ 
500 ns. LED output is -
adjusted until le - 0.8 mA. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP505A 
Aprll 1993 

~®OPTEK 

Infrared Selected NPN Silicon Phototransistors 
Types OP505A, OP5058, OP505C, OP505D 

Features 

• Narrow receiving angle 
• Variety of sensitivity ranges 
• T-1 package style 
• Small package size for space limited 

applications 

Description 

The OP505 series devices consist of 
NPN silicon phototransistors molded in 
blue tinted epoxy packages. The narrow 
receiving angle provides excellent 
on-axis coupling. These devices are 
100% production tested using infrared 
light for close correlation with Optek's 
GaAs and GaAIAs emitters. 

Replaces 

K5500 Series 

DIMENSIONS ARE IN INCHES !MILLIMETERS). 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c<1l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2l 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33 mWfC above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in µA, use the formula lcEo = 101°·040 TA·3.4l where 
TA is ambient temperature in °c. 

Typical Performance Curves 

Typical Spectral Response 
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Coupling Characteristics 
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Types OP505A, OP505B, OP505C, OP505D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

le(ON) On-State Collector Current OP505D 0.55 
OP505C 1.10 3.00 
OP505B 2.15 5.95 
OP505A 4.30 

lilc/iiT Relative le Changes with Temperature 1.00 

leEO Collector Dark Current 100 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

VeE(SAT) Collector-Emitter Saturation Voltage 0.40 

Typical Performance Curves 

Normalized Collector Current 
vs. Angular Displacement 

On-State Collector Current 
vs. lrradiance 
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TEST CONDITIONS 

VeE = 5V, Ee= 0.50mW/cm~~~~ 
VeE = 5V, Ee= 0.50mW/cm 
VeE = 5V, Ee= 0.50mW/cm2(3) 

VeE = 5V, Ee= 0.50mW/cm2(3) 

VeE = 5V, Ee= 1.00mW/cm2 

'A=935nm 

VeE = 10.0V, Ee= 0<4> 

le= 1ooµA 

IE= 100µA 

le = 250µA, Ee= 0.50mW/cm2 

'A= 935nm<3> 

Normalized Collector Current vs. 
Collector to Emitter Voltage 

TEST CONDITIONS: TA• 25"C, 
Ee - 1 mW/cm2 per s!Bjl, >.. - 890 nm-i-----t--t-"71 
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VcE - COLLECTOR TO EMITTER - Volts 

CIRCUIT 1 

Switching Time 
Test Circuit 

CIRCUIT 2 

0.5 

IF Vee - 5 v IF vcc=5 v 

Test Conditions: 
Light source is pulsed LEO with Ir and If~ 500 ns. 
lf is adjusted tor Vour-1 Volt. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP505W 
April 1993 

~.OPTEK 

NPN Silicon Phototransistor 
TypeOP505W 

Features 

• Wide receiving angle 
• T-1 package style 
• Small package size for space limited 

applications 

Description 

The OP505W consists of an NPN silicon 
phototransistor molded in a blue tinted 
plastic package. The wide receiving 
angle provides relatively even reception 
over a large area. This device Is 100% 
production tested using infrared light for 
close correlation with Optek's GaAs and 
GaAIAs emitters. 

.025 (0.64) 
50 NOM 

.015 (0.38) 

.125 (3.18) 

.115 (2.92)n 

rEMJTTER 
.050Nb~·27)l_, L . __ __.._ 

C. ===~,dH 125 (3 18) !' i:::=lLJ ¢ 115 (2.92) 

L~COLLEC~ORJ L I 
.500 (12.70) .030 (0.76) 

MIN NOM 

OlMENSIONS ARE IN INC>ES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 5.0V 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm} from case for 5 sec. with soldering 
iron] .......................................................... 26o0 c<1> 
Power Dissipation .............................................. 1oomw<2> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 

Max. 20 grams force ma)': be applied to leads when soldering. 
(2) Derate linearly 1..33 mWf'C above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 

radiometric intensity level which varies less than 10% over the entire surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in µA, use the formula ICED= 10 <0·04 TA •3.4l where 
TA is ambient temperature in °C. 

Typical Performance Curves 

Typical Spectral Response Coupling Characteristics 
of OP165W and OP505W 
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Types OP505W 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

le( ON) On-State Collector Current 

leEO Collector Dark Current 

V(BR)eEO Collector-Emitter Breakdown Voltage 

V(BR)EeO Emitter-Collector Breakdown Voltage 

VeE(SAT) Collector-Emitter Saturation Voltage 

Typical Parformanca Curves 

1.1 

~ 

Normalized Collector Current 
vs. Angular Displacement 
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TEST CONDITIONS: 
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If· IOOmA 
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10 100 1,000 
FREQUENCY - KHz 

100 

10.000 

UNITS TEST CONDITIONS 

µA VeE = 5V, Ee= 0.75mW/cm2(3) 

nA VeE = 10.0V Ee= 0 

v le= 100µA 

v IE= 100µA 

v le= 50µA, Ee= .75mW/cm2(3) 

Collector to Emitter Voltage 
Normalized Collector Current vs. I 

2n • 

If 

TEST CONDITIONS: TA .. 25"C, • 
Ee ... 1 mWlcm2 per step, >.. - 890 nm , 

0.25 
Vee - COLLECTOR TO EMITTER - Volts 

CIRCUIT 1 

Switching Time 
Test Circuit 

CIRCUIT 2 

0.5 

vcc - 5 v If vcc-5v 

Test Conditions: 
Light source is pulsed lEO with Ir and tf ::s 500 ns. 
IF is adjusted for Vour .. 1 Volt. 

Rf 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP506A 
April 1993 

@®OPTEK 

NPN Silicon Phototransistors 
Types OP506A, OP506B, OP506C, OP506D 

Features 

• Narrow receiving angle 
• Variety of sensitivity ranges 
• T -1 package style 
• Small package size for space limited 

applications 

Description 

The OP506 series devices consist of 
NPN silicon phototransistors molded in 
blue tinted epoxy packages. The narrow 
receiving angle provides excellent 
on-axis coupling. These devices are 
100% production tested using infrared 
light for close correlation with Optek's 
GaAs and GaAIAs emitters: Lead 
spacing is .100 inch (2.54mm). 

DIMENSIONS ARE IN INCHES IMILLIMETERSI. 
.180 14.571 

-- .16514.191 -
.145 13.681 

m 
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I ~ 
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t 
.125 13.181 DIA 
.115 12.921 

+ 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°c(1) 

Power Dissipation .............................................. 100mW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force ma~ be applied to leads when soldering. 
(2) Derate linearly 1.33 mW!'C above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in µA, use the formula lcEo = 10<0·040 TA-3.4) where 
TA is ambient temperature in °c. 

Typical Performance Curves 

Typical Spectral Response 

Cl> 

"' c: 
60 0 c. 

"' Cl> a: 
40 
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~ 20 a: 

700 m:i 1m 
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Coupling Characteristics 
of OP166 and OP506 

1.0 .---....--....--....--.....---. 

08 ~ 
z -~ lf=20mA 
~ YCE=5 V 
a o.s 1---->rt----+--+---+----1 

~ ~ 
ll' o.4 ,__+D..-... 'I~--+----+---. 
~ i'--i--
1:! 0.2 ~-+---+---+--==:+:::==l 

0.2 0.4 0.6 0.8 1.0 
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Types OP506A, OP506B, OP506C, OP506D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP 

le(ON) On-State Collector Current OP506D 0.55 
OP506C 1.10 
OP506B 2.15 
OP506A 4.30 

lllc/llT Relative le Changes with Temperature 1.00 

leeo Collector Dark Current 

V(BR)eeo Collector-Emitter Breakdown Voltage 30 

V(BR)eeo Emitter-Collector Breakdown Voltage 5.0 

Vce(SAT) Collector-Emitter Saturation Voltage 

Typical Performance Curves 
Normalized Collector Current vs 

Angular Displacement 
On·State Collector Current vs 

lrradiance 

lD 

0.1 

O~ 0.01 
I 
z e 
,,, 0.001 

MAX 

3.00 
5.95 

100 

0.40 

40 30 20 10 10 20 30 40 0.001 0.01 0.1 10 100 

8 - ANGULAR DISPLACEMENT - Dag. 

Rise and Fall Tima 
vs Load Resistance 

240 vcc=5V 
VRL= 1 V 

~ 200 f= 100 Hz 
I 

! 180 

RL - LOAD RESISTANCE - kO 
10 

E8 - IRRADIANCE - mW/cm' 

Normalized Output 
vs Frequency 

10 100 1,000 10,000 
FREQUENCY - KHz 

UNITS TEST CONDITIONS 

mA Vee = 5V, Ee= 0.50mW/cm;~:i 
mA Vee = 5V, Ee= 0.50mW/cm2(4) 
mA Vee= 5V, Ee= 0.50mW/cm2(4) 
mA Vee = 5V, Ee= 0.50mW/cm 

%f C Vee = 5V, Ee= 1.00mW/cm2 

nA 

v 
v 
v 

'lc=935nm 

Vee= 10.0V, Ee= 0(4) 

le= 100µA 

le= 100µA 

le = 250µA, Ee= 0.50mW/cm2 

A= 935nm(3) 

Normalized Collector Current vs 
Collector·to·Emitter Voltaga 

0.25 
VcE - COLLECTOR TD EMITTER - Volts 

CIRCUIT 1 

Switching Time 
Test Circuit 

CIRCUIT 2 

0.5 

If Vcc=5V If Vcc=5V 

1000 

Test Conditions: 
light source is pulsed LED with tr and tf :S 500 ns. 
If is adjustetf for VOUT = 1 Volt. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP506W 
April 1993 

@®OPTEK 

NPN Silicon Phototransistor 
Type OPSOSW 

Features 

• Wide receiving angle 
• T-1 package style 
• Small package size for space limited 

applications 

Description 

The OP506W consists of an NPN silicon 
phototransistor molded in a blue tinted 
plastic package. The wide receiving 
angle provides relatively even reception 
over a large area. This device is 100% 
production tested using infrared light for 
close correlation with Optek's GaAs and 
GaAIAs emitters. Lead spacing is .100 
inch (2.54mm). 

.16514.191 
-- .145 13.681 --

DIMENSIONS ARE IN INCHES IMILLIMETERSI. 

I- .50DMllN12.71-11 ·125(3.18) I 
.115 (2.92) 

,- EMITTER 
, .>\. r-1 

I ~\. L i-----..---. m .100 12.541 
NOM 

'' L T .125 (3.18) DIA 
.. .115(2.92) 

-11--
.025 10.641 so 
.015 10.381 

>.\. J __l \.\: 
\_ 4,, 

COLLECTOR _,· _, I ___ .03~ci~761 
.050 11.271 NOM ::'._] 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0 c 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 260°c<1J 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 1 OOmw<2J 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33 mWf'C above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in µA, use the formula lcEo = 10 (o.o4 TA ·3.4l where 
TA is ambient temperature in °C. 

Typical Performance Curves 

Typical Spectral Response 

Wavelength - nm 

1.0 

I- 0.8 
z 

~ 
B 
I- 0.6 

~ 
g 
~ 0.4 
;::: 
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Coupling Characteristics 
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. 1f=20 mA .. -

1 Vce=5.D v 
TA=25"C -
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\ 
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r--
'":"""i 

0.1 0.2 0.3 0.4 o.s 

DISTANCE BETWEEN LENS TIPS - Inches 
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Type OP506W 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS T S CO E T NDITIONS 

le( ON) On-State Collector Current 100 

leEO Collector Dark Current 100 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

VeE(SAT) Collector-Emitter Saturation Voltage 0.40 

Typical Performance Curves 

Normalized Collector Current 
vs. Angular Displacement 

On-State Collector Current vs 
lrradiance 

~ 

! 
"' 0 
~ 
u 

~ 
c 
N 

;;; 
ill 
!ii 

1.1 

0.9 

0.7 

0.5 

0.3 

0.1 

0 

] 

f 
7 

rr-,.. 

' 7 

TEST CONDITIONS: 
~ .. 890nm 
If - 100 mA 
VcE-5V 
LENS TO LENS 
DISTANCE· 6" 

100 

10 

0.1 
~ 

~ 
l ~ 0.01 

~ ~ 
g 0.001 

90 60 30 30 60 90 0.001 0.01 0.1 10 

'a 200 

~ 160 

§ 
~ 120 

8 - ANGULAR DISPLACEMENT - Deg. 

Rise and Fall Time 
vs Load Resistance 

~ t--+--t--

a; 80 

RL - LOAD RESISTANCE - kO 

10 

Ee - IRRADIANCE - mW/cm2 

Normalized Output 
vs Frequency 

10 100 1,000 
FREQUENCY - KHz 

100 

10,000 

µA 

nA 

v 
v 
v 

i 
a 
"' t; 

VeE = 5V, Ee= 0.75mW/cm2(3 

VeE = 10.0V, Ee= 0 

le= 100µA 

IE= 100µA 

le= 50µA, Ee= .75mW/cm2(3 

Normalized Collector Current vs 
Collector-to-Emitter Voltage 

~ 1.0 1--.J.--...j.........j...::::O 

r:l 
;;; 

i 
I 

"" 
0.25 

VcE - COLLECTOR TO EMITTER - Volts 

CIRCUIT 1 

Switching Time 
Test Circuit 

CIRCUIT 2 

0.5 

If vcc=S v If vcc=sv 

Test Conditions: 
light source is pulsed LED with tr and tf ~ 500 ns. 
If is adjusted for VOUT = 1 Volt. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP508F 
April 1993 

@®OPTEK 

NPN Silicon Phototransistors 
Types OP508FA, OP508FB, OP508FC 

Features 

• Flat lensed for wide acceptance angle 
• Easily stackable on 0.100 inch 

(2.54mm) hole centers 
• Low cost plastic package 
• Mechanically and spectrally matched 

to the OP168F and OP268F series of 
infrared emitting diodes 

Description 

The OP508F series consist of NPN 
silicon phototransistors mounted in flat, 
black plastic, "end looking" packages. 
The flat sensing surface allows an 
acceptance half angle of 60° measured 
from the optical axis to the half power 
point. The black plastic package 
significantly reduces ambient light noise. 
These devices can be mounted on 
0.100" (2.54mm) hole centers, making 
them an ideal low cost alternate to 
hermetic pill discretes. 

.065 11.851 1 

.055 11.40! r 
.025 I0.641 SO NOM 
.015 I0.381 

.13013.301 r 

.120 13.051 
LIGHT SENSITIVE 
AREA 

.090 12.291 

.070 11.781 

OPTICAL 
CENTER LINE 

.035 I0.891 

.025 10.641 

DIMENSIONS ARE IN INCHES IMILLIMETERSI. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c<1l 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw<2l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O seconds max. when flow 

soldering. Maximum 20 gr-ams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33 mWl"C above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935 nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in µA, use the formula lcEo = 10<0-040TA·3.4> where 
TA is ambient temperature in °C. 

Typical Performance Curves 

Typical Spectral Response Coupling Characteristics 
of OP1 &BF and OP508F 
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Types OP508FA, OP508FB, OP508FC 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

le( ON) On-State Collector Current OP508FC 0.34 
OP508FB 0.65 5.10 
OP508FA 2.70 

lc/aT Relative le Change with Temperature 

leEO Collector-Dark Current 

V(BR)eEO Collector-Emittor Breakdown Voltage 

V(BR)Eeo Emitter-Collector Breakdown Voltage 

VeE(SAT) Collector-Emitter Saturation Voltage 

Typical Parformanca Curvas 

Narm11izad Callactar Currant 
vs. Angular Displacamant 

1.1 

L ~ i ~ 

1- ~ 

... 
~ 0.9 

fl 
~ 0.7 

~ 0.5 

g t-- TEST CONDITIONS: I 
~-890nm 
~CE-5V 

I_ LENS TO LENS 

~ - 0.3 
ii 

0.1 

0 
v DISTANCE - 6 • ~ 

~ 

a 200 
I 

! 180 

~ 
~ 120 

I ea 
I 

"' 

90 60 30 30 60 
8 - ANGULAR DISPLACEMENT - Deg. 

Risa and Fall Tima 
vs Load Resistance 

I--.__>---' 

90 

1.00 

100 

30 

5.0 

0.40 

Dn·Stata Callactar Currant 
vs. lrradianca 

Ee - IRRADIANCE - mWlcm' 

Normalized Output 
vs. Fraquancy 

UNITS 

mA 

%!°C 

nA 

v 
v 
v 

10 10 100 1,000 10.000 
RL - LOAD RESISTANCE - k!l FREQUENCY - KHz 

TEST CONDITIONS 

VeE = 5.0V, Ee= 5mW/cm2<3> 

VeE = 5.0V, 
Ee = 1.0mW/cm2<3> A.= 890nm 

VeE = 1 O.OV, Ee = o(4> 

le= 100µA 

IE= 100µA 

le = 1 OOµA, Ee= 5mW/cm2<3> 

Normalized Callactar Currant vs. 
Callactar ta Emitter Voltage 

TEST CONDITIONS TA - 25"C. 
Ee .. 1 mWlcm2 per step,).• 890 nm+--t-t..t 

I 
" e 
~ 1.0 !--+--+--+= 

I 
i! 
I 

!J 

If 

0.25 

VCE - COLLECTOR TO EMITIER - Volts 

Switching Tima 
Test Circuit 

CIRCUIT 1 CIRCUIT Z 

0.5 

vcc-5V If vcc-5v 

Tait Conditions: 
Light source is pulsed LED with Ir ll'ld tf:S 500 ns. 
If is ldjus1ed for Your - 1 Yoh. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP509 
April 1993 

@®OPTEK 

NPN Silicon Phototransistors 
Types OP509A, OP509B, OP509C 

Features 

• Lensed for high sensitivity 
• Easily stackable on 0.100 inch 

(2.54mm) hole centers 
• Low cost plastic package 
• Mechanically and spectrally matched 

to the OP169 and OP269 series of 
infrared emitting diodes 

Description 

The OP509 series consist of NPN 
silicon phototransistors mounted in 
lensed, clear plastic, "end looking" 
packages. The lensing effect of the 
package allows an acceptance half 
angle of 25° measured from the optical 
axis to the half power point. 

L, c·~-t~ '-·······~"'~ 
[ 025 10.641 SO NOM ~ .034 10.86! 

.015 (0.38) .165 (4.19)_ .030 !0.76! 
155 (J.94) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to+ 1 oo0c 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2so0c<1> 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 o seconds max. when flow 

soldering. Maximum 20 warns force may be applied to the leads when soldering. 
(2) Derate linearly 1.33 mWf'C above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935 nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in µA, use the formula lceo = 10<0·040TA·3.4> where 
TA is ambient temperature in °c. 

Typical Performance Curves 

Typical Spectral Response 

m v "! 1.0 

Coupling Characteristics 
of OP169 and OP509 
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Types OP509A, OP509B, OP509C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

IC(ON) On-State Collector Current OP509C 0.7 
OP509B 1.4 10.6 
OP509A 5.7 

le/1H Relative le Change with Temperature 1.00 

leEO Collector-Dark Current 100 

V(BR)eEO Collector-Emittor Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

VCE(SAT) Collector-Emitter Saturation Voltage 0.40 

Typical Performance Curves 

Normalized Collector Currant 
vs. Angular Displacement 

On-State Collector Current 
vs. lrradiance 

1.1 

L ~ 

t 
~ 

I\ 
~ 

TEST CONDITIONS, 

~ 
>.. .. 890 nm 

~ VCE-5V 
LENS TO LENS 

0.1 DISTANCE - 6" 

... 
e 

~ 
~ 0.01 t::-------+---t--+---~ 
~ 
!;? 0.001 Lo<.l'-Ll..Ll-.L..J..J.Ll....J-u.J.1--1....LIJJ....J.....L.1.Lf 
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v 
v 

45 30 15 15 30 45 0.001 0.01 0.1 10 100 

8 - ANGULAR DISPLACEMENT - Oeg. 

Rise and Fall Time 
vs Load Resistance 

240 ..-vc_c_=_5_V-----.--~~ 

~ 200 

~ 160 

... 
~ 120 

VAL= 1 V 
I= 100 Hz 

~ t--+---t--

cc 80 

RL - LOAD RESISTANCE - kO 
10 

Ee - IARADIANCE - mW/cm1 

Normalized Output 
vs. Frequency 

FREQUENCY - KHz 

TEST CONDITIONS 

VeE = 5.0V, Ee= 5mW/cm2(3) 

VeE= 5.0V, 
Ee= 1.0mW/cm2(3) /..= 890nm 

VeE = 10.0V, Ee= 0(4) 

le= 100µA 

IE= 100µA 

le = 250µA, Ee= 5mW/cm2<3l 

Normalized Collector Current vs. 

~ z 
= = ~ 
u 

= 
~ 

Collector to Emitter Voltage 
2.0 .---....,-.....--.-~-~--.-...-...--. 

TEST CONDITIONS: TA - 25"C, 
Ee - 1 mWlcm1 per step, }.. - 890 nm T-""t-t"'1 

~ '1.0 I-+-+-+= 
Q 

~ 
i 

I 

"' 
0.25 

VcE - COLLECTOR TO EMITTER - Volts 

CIRCUIT 1 

Switching Time 
Test Circuit 

CIRCUIT 2 

0.5 

IF Vee - 5 v If Vcc-5V 

Test Conditions: 
Light source is pulsed LEO with tr and If ~ 500 ns. 
lf is adjusted for Vour-1 Volt. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP535A 
Aprll 1993 

~®OPTEK 

NPN Silicon Photodarlington 
Type OP535A, OP535B, OP535C 

Features 

• Narrow receiving angle 
• T-1 package style 
• High current gain 
• Small package size for space limited 

applications 

Description 

The OP535 consists of an NPN silicon 
photodarlington molded in a green 
plastic package. The narrow receiving 
angle provides excellent on-axis 
coupling. These devices are 100% 
production tested using infrared light for 
close correlation with Optek GaAs and 
GaAIAs emitters. Photodarlington 
devices are normally used in 
applications where light signal levels are 
low and more current gain is needed 
than is possible with phototransistors. 

Replaces 

OP530 and K9000 

DIMENSIONS ARE IN INCHES IMILLIMETERSI. 

.500 112.71 -11-- .200 (5.081 J. MIN .180 14.571 

.050 [1.271 r EMITTER ~ '"' ~ J c!OJ!'"! . ., 
I _ -~- _ .1151+.e21 

t \__ COL~ECTOR ._I ._I __ _. ___ ~ 
_ .025 I0.641 SO - - .030 10.761 

.015 I0.381 NOM 

Absolute Maximum Ratings (TA = 25°C unless otheiwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1116 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C(1) 

Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33 mWl°C above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

Typical Performance Curves 

Typical Spectral Response 
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Types OP535A, OP535B, OP535C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

IC(ON)(S) On-State Collector Current OP535C 1.5 
OP535B 3.5 32.0 
OP535A 10.5 

ICEO Collector Dark Current 100 

Y(BR)CEO Collector-Emitter Breakdown Voltage 15.0 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

VCE(SAT)(S) Collector-Emitter Saturation Voltage 1.10 

Typical Performance Curves 

Collector Derk Current 
vs. Ambient Temperature 

Collector Current 
vs. Ambient Tamparatura 
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VcE= 5.0V, 
Ee = 0.13 mW/cm2 
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le= 0.4 mA, Ee= 0.13 mW/cm2 

50 

I 
,,, 10 

0 

Collector Current 
vs. lrradianca 

~ rz 
v1-

v 
~ 

,lZJ 

I 

25 50 75 100 125 150 -60 -30 0 30 60 90 120 150 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 

TA - AMBIENT TEMPERATURE - °C 

Rise and Fall Time 
vs. Load Resistance 

0 ~-~---+--~-~-~ 
0 10 

AL -· LOAO RESISTANCE - kll 

TA - AMBIENT TEMPERATURE - 'C 

Normalized Collector Current 
vs. Angul!lr Displacement 

1.2 .--.---.-..--.---.-..--r---. 

1.0 t--+---+----+--.7J'ik---+--+--+---f 
o.e ~-+--+-+-,+-1-+-+--+-__,,__. 

0.6 >---+----+-+t--+--++-+---+---< 

0.5 ------

0.4 >---+---+-it--+--++--+---+--< 

0.2 ~ 
.J.-1 

40 30 20 10 0 10 20 30 40 

8 - ANGULAR DISPLACEMENT - Deg. 

Ee - IRRADIANCE - mWlcm' 

Switching Time 
Test Circuit 

light source is a pulsed 
ga"ium arsenide LEO with a 
rise lime of less than 
500 ns. LED output is 
adjusted until le - 0.8 mA. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP538F 
April 1993 

~®OPTEK 

NPN Silicon Photodarlingtons 
Types OP538FA, OP538FB, OP538FC 

Features 

• Flat lensed for wide acceptance angle 
• Easily stackable on 0.100 inch 

(2.54mm) hole centers 
• Low cost plastic package 
• Mechanically and spectrally matched 

to the OP168F and OP268F series of 
infrared emitting diodes 

Description 

The OP538F series consists of NPN 
silicon photodarlingtons mounted in flat 
lensed, black plastic, "end looking" 
packages. The flat sensing surface 
allows an acceptance half angle of 65° 
measured from the optical axis to the 
half power point. The black plastic 
package significantly reduces ambient 
light noise. These devices can be 
mounted on 0.100" (2.54mm) hole 
centers making them an ideal low cost 
alternative to hermetic pill discretes. 

.06511.651 1 

.055 11.401 r 
.025 I0.641 SO NOM 
015 10.381 

.130 13.301 r 

.120 13.051 
LIGHT SENSITIVE 
AREA 

.090 12.291 
-.oiOliTal 

OPTICAL 
CENTER LINE 

035 10.891 
025 I0.641 

DIMENSIONS ARE IN INCHES IMILUMETERSJ 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c<1> 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 

soldering. Maximum 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 1.33 mWl°C above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935 nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) Due to high gain of photodarlington, a load resistor should be used to avoid thermal 
runaways. 

Typical Performance Curves 

Typical Spectral Response 
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Types OP538FA, OP538FB, OP538FC 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS 

IC(ON)(4) On-State Collector Current OP538FC 1.1 
OP538FB 2.3 20.5 
OP538FA 6.8 

leEO Collector-Dark Current 225 

V(BR)eEO Collector-Emitter Breakdown Voltage 15.0 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

VeE(SAT) Collector-Emitter Saturation Voltage 1.00 

Typical Performance Curves 

Collector Dark Currant 
vs. Ambient Temperature 

1,000 
':! 
I 

I 
100 

10 

~ v 
I 

1.0 

0.1 
I 

0 

u 0.01 

L 
~ 

0 
0 15 50 75 100 115 150 

TA - AMBIENT TEMPERATURE - 'C 

Risa and fall Time 
vs. Load Resistance 

0 ...___..___....__...._ _ __._ _ _, 

0 10 
Rt -· LOAD RESISTANCE - kO 

"' E 
I 

Collector Current 
vs. Ambient Temperature 

100 ...--...-...---.---.----..--.-~ 
Vee - 5 v 
Ee • 0.1 mW/cm· 
A-890 nm 

6~~~E c~~L~H-"o\0~ •' -+--1---+---l 

110 MEASUR<O 15 •' INTO .. · _.._ t-----
PULSE --P""9 ___ --

17 --+---
0 
r 
u 

~ 
I 

.Y 

1----+--vi---o"'i":f----r.. --t--
,___...,~,_+---+--+---+t-~---1--i::----= 
,....L--#IC----+---+-+----+- --+
t-<--+--+-.. --+--+---+ .. -----t-~ 

0 ,,___l._' _....__._ _ _.__ ....... _....___, 
-60 -30 0 30 60 90 120 150 

TA - AMBIENT TEMPERATURE - 'C 

1.1 

0.9 

0.7 

0.5 

0.3 

0.1 

0 

Normalized Collector Cu{rant 
vs. Angular Displacement 

t--
~ ~ 

l ~ 
7 ..1 

-j_ ~ TEST CONDITIONS: 
A·890nm 

-1 Vee - s v i LENS TO LENS 
DISTANCE • 6 • 

IL .I. ~ 
90 60 30 30 60 90 

9 - ANGULAR DISPLACEMENT - Oeg. 

mA 

nA 

v 
v 
v 

TEST CONDITIONS 

VeE = 5.0V, Ee = 0.5mW/cm2!3l 

VeE = 10.0V, Ee= 0 

le= 1.00mA, Ee= 0 

IE= 100µA, Ee= 0 

le = 0.5mA, Ee= 0.5mW/cm2(3l 

50 

~ 40 
I 

r z ! 30 

= 
:" 
~ 20 

I 
!:i' 10 

Collector Currant 
vs. lrradiance 

..l_ 
y 

lL 
I-

IL 
CZJ 

/ 
l/'1 

0 0.5 1.0 1.5 1.0 1.5 3.0 3.5 4.0 4.5 

Ee - IRRADIANCE - mWlcm' 

Switching Tima 
last Circuit 

Lightsour.ceisapulsed 
gallium arsenid1 LED with a 
risetimeoflessthan 
500 ns. LED output is 
adjusted until lc-0.8 mA. 

vouT 

Optek reseives the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP550A 
Aprll 1993 

~®OPTEK 

NPN Silicon Phototransistors 
Types OPSSOA, OP550B, OPSSOC, OPSSOD 

Features 

• Wide receiving angle 
• Variety of sensitivity ranges 
• Side-looking package for space 

limited applications 

Description 

The OP550 series devices consist of 
NPN silicon phototransistors molded in 
clear epoxy packages. The wide 
receiving angle provides relatively even 
reception over a large area. The 
side-looking package is designed for 
easy PC board mounting of slotted 
optical switches or optical interrupt 
detectors. This series is mechanically 
and spectrally matched to the OP140 
and OP240 series of infrared emitting 
diodes. 

.06711.7014 
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DIMENSIONS ARE IN INCHES IMILLIMETERSI. 
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+-+t--~ 
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!..- .05511.401 
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i 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°C(1) 

Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4) To calculate typical collector dark current in µA, use the formula lcEo = 1o(O.D40TA·3.4l where 
TA is ambient temperature in °C. 

Typical Performance Curves 

Typical Spectral Response 
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Types OP550A, OP550B, OP550C, OP550D 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

le( ON) On-State Collector Current OP550D 0.25 
OP550C 0.25 2.40 
OP550B 1.30 4.70 
OP550A 2.55 

61ehH Relative le Changes with Temperature 1.00 

leeo Collector Dark Current 100 

V(BR)eeo Collector-Emitter Breakdown Voltage 30 

V(BR)eeo Emitter-Collector Breakdown Voltage 5.0 

Vee(SAT) Collector-Emitter Saturation Voltage 0.40 

Typical Performance Curves 

Normalized Collector Currant 
vs. Angular Displacamant 

On-State Collector Currant 
vs. lrradianca 
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TEST CONDITIONS 

Vee= 5.0V, Ee= 1.0mW/cm2<3> 

Vee= 5.0V, Ee= 1.00mW/cm2 

A.= 935nm 

Vee= 10.0V, Ee= 0<4> 

le= 100µA 

le::: 100µA 

le = 1 OOµA, Ee = 1.0mW/cm2<3> 

Normalized Collector Currant vs. 
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CIRCUIT 1 

Switching Tima 
Test Circuit 

CIRCUIT 2 
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Test Citnditions: 
Light source is pulsad LED with Ir and If s 500 ns. 
If is adjusted for VouT - 1 Volt. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP555A 
April 1993 

@®OPTEK 

NPN Silicon Phototransistors 
Types OP555A, OP555B, OP555C, OP555D 

Features 

• Wide receiving angle 
• Variety of sensitivity ranges 
• Side-looking package for space 

limited applications 

Description 

The OP555 series devices consist of 
NPN silicon phototransistors molded in 
blue tinted epoxy packages. The wide 
receiving angle provides relatively even 
reception over a large area. The 
side-looking package is designed for 
easy PC board mounting of slotted 
optical switches or optical interrupt 
detectors. The lensing effect of the 
package allows an acceptance half 
angle of 28°C measured from the optical 
axis to the half power point. These 
devices are 100% production tested 
using infrared light for close correlation 
with Optek's GaAs and GaAIAs emitters. 

Replaces 

K5550 

Dimensions are in inches (millimeters) 

1 r-~ j_El/ 095::;~~54) 

r- 500J~~ 70) I 
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. mo (4.57) a 

.179 (4.32) 
a 

t_J .025 (0.64) 
.015 (0.38) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°C(1) 

Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

(4)To calculate typical collector dark current in µA, use the formula lcEo = 10<0·040 T A-3.4) where 
TA is ambient temperature in °C. 

Typical Performance Curves 

Typical Spectral Response 
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Types OPSSSA, OPSSSB, OPSSSC, OPSSSD 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

le(ON) On-State Collector Current OP555D 0.25 
OP555C 0.25 2.40 
OP555B 1.30 4.70 
OP555A 2.55 

'11e/.H Relative le Changes with Temperature 1.00 

leEO 
If-------

Collector Dark Current 100 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

Ve~SAT) Collector-Emitter Saturation Voltage 0.40 

Typical Parformanca Curves 

Normalized Collector Currant 
vs. Angular Displacement 

On-State Collector Current 
vs. lrradiance 
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TEST CONDITIONS 

VeE = 5.0V, Ee= 1.0mW/cm2(3) 

VeE = 5.0V, Ee= 1.0mW/cm2 

A.= 935nm 

VeE = 1 O.OV, Ee= o(4l 

le= 100µA 

IE= 100µA 

le = 1 OOµA, Ee = 1.0mW/cm2<3> 

Normalized Collector Current vs. 
Collector to Emitter Voltage 

TEST CONDITIONS: TA - 25"C, 
Ee - 1 mW/cm2 per step, A .. 890 nm +--+-~71 
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CIRCUIT 1 

Switching Time 
Test Circuit 

CIRCUIT 2 

0.5 

IF vcc - 5 v If VCC-5V 

Test Conditions: 
Light source is pulsed lEO with tr and tf :S 500 ns. 
If is adjusted for Vour .. 1 Volt. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP560A 
Aprll 1993 

~®OPTEK 

NPN Silicon Photodarlington 
Types OP560A, OP560B, OP560C 

Features 

• Variety of sensitivity ranges 
• High current gain 
• Side-looking package for space 

limited applications 

Description 

The OP560 series consists of NPN 
silicon photodarlingtons molded in clear 
epoxy packages. The lensing effect 
allows an acceptance half angle of 28° 
measured from the optical axis to the 
half power point. Photodarlington 
devices are normally used in 
applications where light signal levels are 
low and more current gain is needed 
than is possible with phototransistors. 
The side-looking package is designed 
for easy PC board mounting of slotted 
optical switches or optical interrupt 
detectors. These devices are 100% 
production tested using infrared light for 
close correlation with Optek GaAs and 
GaAIAs emitters. 

DIMENSIONS ARE IN INCHES IMILLIMETERSI. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0 c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c<1> 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33 mWfC above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 935nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

Typical Performance Curves 

Typical Spectral Response 
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Types OP560A, OP560B, OP560C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

le( ON) On-State Collector Current OP560C 1.1 
OP560B 3.3 9.8 
OP560A 6.6 

leeo Collector Dark Current 100 

V(BR)eeo Collector-Emitter Breakdown Voltage 15.0 

V(BR)eco Emitter-Collector Breakdown Voltage 

Vee(SAT) Collector-Emitter Saturation Voltage 

Typical Performance Curves 

Collector Dark Currant 
vs. Ambient Tamparatura 
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PULSE 
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Risa and Fall Time 
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Normalized Collector Currant 
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TEST CONDITIONS 

Vee= 2V, Ea= .1mW/c~gl 
Vee=2V, Ea= .1mW/cm 
Vee= 2V, Ea= .1mW/cm2<3> 

Vee= 10.0V, Ea= O 

le= 1.00mA, Ea= 0 

le = 100µA, Ea= 0 

le= .4mA, Ee= .10mW/cm2<3> 

Collector Currant 
vs. lrradiance 

r/-
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1L 
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JL 

.10 .20 .30 
E, - IRRAOIANCE - mW/cm' 

Switching Time 
Test Circuit 

.40 

~--ovcc·5Y 

Light seurceis1 pulltd 
gallium arsenide LED with a 
rise time of las than 
500 ns. LEO output i1 
adjusted until le .. o.a mA. 

vouT 

Rt 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

3-27 

I 



Product Bulletin OP565A 
April 1993 

NPN Silicon Photodarlington 
Types OP565A, OP5658, OP565C 

Features 

• Variety of sensitivity ranges 
• High current gain 
• Side-looking package for space 

limited applications 

Description 

The OP565 series consist of NPN silicon 
photodar1ingtons molded in green-tinted 
epoxy packages. The lensing effect 
allows an acceptance half angle of 28° 
measured from the optical axis to the 
half power point. Photodarlington 
devices are normally used in 
applications where light signal levels are 
low and more current gain is needed 
than is possible with phototransistors. 
The side-looking package is designed 
for easy PC board mounting of slotted 
optical switches or optical interrupt 
detectors. These devices are 100% 
production tested using infrared light for 
close correlation with Optek GaAs and 
GaAIAs emitters. 

---j r-~ _i_511 .095::;~54) 
.180(4.57) a 
.170 (4.32) a 

t__J .025 (0.84) 
.015 (0.38) 

Dimensions are in inches (millimeters) 

t-- 5ooJ:~70) 1 
I EMITIER 

l_ COLLECTOR 

G(.508) 
SONOM 

.055 (1.40) 

.045(1.14) 

1.245 (6.223) 
.225 (5. 715) 

.092 (2.34) 

.082 (2.08) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage and Operating Temperature Range................... -4o0c to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°d1l 
Power Dissipation .............................................. 100mW(2) 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33 mWf'C above 25°C. 
(3) Light source is an unfiltered GaAs LED with a peak emission wavelength of 930nm and a 

radiometric intensity level which varies less than 10% over the entire lens surface of the 
phototransistor being tested. 

Typical Performance Curves 

Typical Spectral Response 

m 
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Coupling Characteristics 
OP145 and OP565 

~ 
~ 

0 0.2 0.4 0.6 O.B 
DISTANCI' BETWEEN LENS TIPS - Inches 
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Types OP565A, OP565B, OP565C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

le( ON) On-State Collector Current OP565C 1.1 
OP565B 3.3 9.8 
OP565A 6.6 

leEO Collector Dark Current 100 

V(BR)eEO Collector-Emitter Breakdown Voltage 15.0 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

VeE(SAT) Collector-Emitter Saturation Voltage 1.1 

Typical Performance Curves 

Collector Dark Current 
vs. Ambient Temperature 
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Rise and Fall Time 
vs. Load Resistance 
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Collector Current 
vs. Ambient Temperature 

VCE - 5 V 
Ee - 0.1 mWJcm1 

A .. 890 nm 
PULSE WIDTH - 100 µs 
DUTY CYCLE - 0.1 % 
MEASURED 25 µs INTO -;L 
PULSE 

v v z-v z 
-60 -30 30 60 90 120 150 

TA - AMBIENT TEMPERATURE - 'C 

Normalized Collector Current 
vs. Angular Displacemai:it 

v \ 
O.B 1--+--l--~--l--+---1----+~-+--+--t 
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0.5 _j_ 1\-
0.4 rf _i 

t--+--t--t~E:~;g~~TIONS -+-r-
0.2 I f VcE - 5 V -+-ts 

IL_ LENS TO LENS 
DISTANCE - 6" -+-
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UNITS 
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v 
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TEST CONDITIONS 

VeE = 2V, Ee= .10mW/cm2g; 
VeE=2V, Ee= .10mW/cm2 

VeE = 2V, Ee= .10mW/cm2(3) 

VeE = 10.0V, Ee= 0 

le = 1.00mA, Ee = 0 

IE= 100µA, Ee= 0 

le= .40mA, Ee= .10mW/cm2( 

Collector Current 
vs. lrradiance 

lL 
~ 

lZ 
[Z 

LL 
~ 

r/-

3) 

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 
E8 - IRRAOIANCE - mW/cm1 

Switching Time 
last Circuit 

Lightsourceisapulsed 
gallium arsenide LEO with a 
rise time of lus than 
500 ns. LED output is 
adjusted until IC - 0.8 mA. 

vcc - 5 v 

vouT 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP593A 
April 1993 

~®OPTEK 

NPN Plastic Silicon Phototransistors 
Types OP593, OP598 Series 

Features 

• Wide receiving angle 
• Variety of sensitivity ranges 
• T0-18 equivalent package style 

Description 

The OP593/598 series consist of NPN 
silicon phototransistors molded in dark 
blue epoxy packages. The wide 
receiving angle provides relatively even 
reception over a large area. These 
devices are 100% production tested 
using infrared light for close correlation 
with Optek's GaAs and GaAIAs emitters. 

t 

OP598 

r 0.0310.76) 
(NOTE 5) 

, .225 (5.72) 

I/ "'"M' :::: :::~: SQ NOM 

0.020 10.511 NOM 
RADIUS 

!EMITTER 
INOICATORI 

NOTE' DIMENSIONS NOT SHOWN ON OP598 
ARE COMMON WITH OP593. 

DIMENSIONS ARE IN INCHES (MILLIMETERS} 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SOmA 
Storage and Operating Temperature Range................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°c<1> 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2somw<2> 

Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 3.33 mWi°C above 25°C. 
(3) Vee = 5V. Light source is an unfiltered GaAIAs emitting diode operating at peak emission 

wavelength of 890nm and Ee(APl) of 1. 7mW/cm2 average within a .250' dia. aperture. 
(4) This dimension is held to within± 0.005' on the flange edge and may vary up to± 0.020' in 

the area of the leads. 

Typical Performance Curves 

Typlcal Spectral Response 
Normalized Collector Currant 

vs. Ambient Temperature 
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cu 
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Types OP593, OP598 Series 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

IC(ON) On-State Collector Current OP593C 1.0 
OP593B 2.0 4.0 
OP593A 3.0 

OP598C 2.5 
OP598B 5.0 10.0 
OP598A 7.5 

ICEO Collector Dark Current 100 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

VcE(SATJ Collector-Emitter Saturation Voltage 0.40 

Typical Performance Curves 

On-State Collector Current vs. lrradiance 

(A) G•AIAs 
(B) G1As 

UNITS TEST CONDITIONS 

mA See Note (3) 
mA See Note (3) 
mA See Note (3) 

mA See Note (3) 
mA See Note (3) 
mA See Note (3) 

nA VeE=10.0V,Ee=0 

v le= 100µA 

v IE= 100µA 

v le= 0.40mA, 
Ee= 1.7mW/cm2(3) 

10 (D) Tungsten 2870°K ----+------+_,,,~'-""'-"""'-l-J''-----==I 
OP593 

(C) G1AIAs 
(O) G1As 
(E) Tungsten 2870°K 

0.001 ...... .-._._ ................. ..___.__._....._. ........ .......__.__._,_...._......__..._ ......................... _ _._ ........................ 

0.001 0.01 0.1 10 100 

Ee - IRRADIANCE - mW/cm2 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OP593, OP598 Series 

Typical Performance Curvai 

Collector Dark Currant vs. 
100 ___ ....,..._A_m_b_ia_n_t _T_am""p;...e_ra_t_u_ra __ ~---

Test Conditions: 
E1 =0 
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TA - AMBIENT TEMPERATURE - 0 c 

Collector Current vs. 
Collector to Emitter Voltage 

10.--~~~~~~~~~ ...... ~~~~...-~..-~~~~ 
Test Conditions: 

TA .. 25°C 
E8 =1 mW/cm2 

par step 
Ap .. 860 nm 

D.25 

VcE - COLLECTOR TO EMITTER - Volts 

Normalized Output 

0.5D 

vs. frequency 
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®®OPTEK 

Relative Collector Currant 
vs. Angular Displacement 

1DDr-~.,-~~r-~-c:;;11..,1P'"1111;::l"'~-,~~,.-~-, 

Test Conditions: 
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Rise and Fall Time vs. 
Load Resistance 

Test Conditions: 
TA., Z5°C 
See Test Circuit 1 
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CIRCUIT I 
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1001! 

Test Conditions: 

RL - LOAD RESISTANCE -Kl! 

Switching Time 
Test Circuit 

CIRCUIT2 

vcc·5v If 

~ 

1001! 

Light source is pulsed LED with tr and tf S 500 ns. 
If is adjusted for Your= 1 Volt. 

ID 

Ycc•5V 
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Types OP593, OP598 Series 

Typical Performance Curves 

Spectral Response of OP593/DP598 vs. Tungsten 

Tungsten: 
Peak 

CT Wavelength Output ---!'---+-----+---+-..,...:._-l'---!f----1'1<----1---+----+----t 
2871JOK 920 nm 
2400°K 1225 nm 
2000°K 1600 nm 
1600°K 1900 nm 

XSTR: 850 :t 30 nm - Ap 

100% 
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Test Conditions (LED): 
TA=TJ=25°C 
If= 100 mA, DC= 0.1%, 

PW=100µs 
Peak Wavelength - Ap: 
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A-WAVELENGTH - Nanometers 

Spectral Response of OP593/0P598 vs. GaAIAs and GaAs 

(B) LED GaAIAs: 890± 20 nm -t-----+--~"r---"'..+---,.~---+----1+---H+-~~---I----+-----! 
(C) LED GaAs: 935± 15 nm 
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Coupling Characteristics of OP293/DP593 and OP298/DP598 

7'l..,_-l---l~--!f----lf----1'---1---+---l-Test Condjf:ions: 

4.0 6.0 8.0 
LENS TIP SEPARATION - Inches 

10.0 

OP293/0PZ98 - If = 100 mA DC 
OP593/0P598 - Vee= 5 V, RL = 1 Kn 
TA= 25°C 
Shaded area represents normal production spread 

12.0 14.0 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP599 
Aprll 1993 

~®OPTEK 

NPN Plastic Silicon Phototransistors 
Type OP599 Series 

Features 

• Variety of sensitivity ranges 
• T-1 3/4 package style 

Description 

The OP599 series phototransistor 
consists of an NPN silicon 
phototransistor mounted in a dark blue 
plastic injection molded shell package. 
The narrow receiving angle provides 
excellent on-axis coupling. The sensors 
are 100% production tested for close 
correlation with Optek GaAIAs emitters. 

Optek's packaging process provides 
excellent optical and mechanical axis 
alignment. The shell also provides 
excellent optical lens surface, control of 
chip placement, and consistency of the 
outside package dimensions. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

.245 (6.22)Q 

.225 (5. 72) 

/ ..... ~ .......... 
I , I 
( -+- l 
I ' I 
' D / 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 V 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mA 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Lead Soldering Temperature (1/16 inch (1.6 mm] from case for 5 sec. with 
soldering iron). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C(1l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 mW(2) 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. wh.en flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33 mWi"C above 25°C. 
(3) Vee = 5 V. Light source is an unfiltered GaAIAs ~milting diode operating at peak emission 

wavelength of 890 nm and Ee(APT) of .25 mW/cm . 
(4) This dimension is held to within ± 0.005" on the flange edge and may vary up to ± 0.020" in 

the area of the leads. 

Typical Performance Curves 

Typical Spectral Response 
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Types OP599 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

IC(ON) On-State Collector Current 

ICEO Collector Dark Current 

V(BR)CEO Collector-Emitter Breakdown Voltage 

V(BR)ECO Emitter-Collector Breakdown Voltage 

VcE(SAT) Collector-Emitter Saturation Voltage 

Typical Performance Curves 

~ 10 

a 

On-State Collector Currant 
vs. lrradiance 

~ 1 lc-----41----+~ff+-~'-l---l 

~ 
0.1 1=----11-~---rt--=--+-~=1 

~ 

~ 0.01 l=--~i'--_.,,,.---+---+--=I 
~ 
J;j 

0.001 0.01 0.1 10 100 
Ee - IRRAOIANCE - mWlcmt 

MIN 

OP599D 0.20 
OP599C 0.40 
OP599B 1.20 
OP599A 2.35 

30 

5.0 

TYP MAX UNITS TEST CONDITIONS 

mA See Note (3) 
1.95 mA See Note (3) 
3.85 mA See Note (3) 

mA See Note (3) 

100 nA VcE = 10.0 V, Ee= 0 

v lc=100µA 

v IE=100µA 

0.40 v le= 100 µA 
Ee= 0.25 mW/cm2 l3l 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP600A 
Aprll 1993 

@.OPTEK 

NPN Silicon Phototransistors 
Types OP600A, OP600B, OP600C 

Features 

• Narrow receiving angle 
• Variety of sensitivity ranges 
• Enhanced temperature range 
• Ideal for direct mounting in PC boards 
• Mechanically and spectrally matched 

to the OP123 and OP223 series 
devices 

• TXITXV processing available 
(see Hi-Rel section) 

Description 

The OP600 series device consists of an 
NPN silicon phototransistor mounted in a 
hermetically sealed "Pill" type package. 
The narrow receiving angle provides 
excellent on-axis coupling. These 
devices are 100% production tested 
using infrared light for close correlation 
with Optek GaAs and GaAIAs emitters. 

COLLECTOR 
CONTACT 

.DlD ID.251 j I._ 

.DD5 ID.13J 

.08912.261 

.D8D 12.031 

LENS 

.035 ID.891 APERTURE 

.D25 ID.64J 

EMITIER 
CONTACT 

DIMENSIONS ARE JN INCHES IMILLIMETERSJ. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +125°C 
Soldering Temperature (5 sec. with soldering iron) . . . . . . . . . . . . . . . . . . . 2so0c<1><2> 
Power Dissipation ....................•.......................... 50mw<3> 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Notes: 
(1) Refer to Application Bulletin 202 which discusses proper techniques for soldering Pill type 

devices to PC boards. 
(2) AMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(3) Derate linearly 0.5mWf'C above 25°C. 
(4) Junction temperature maintained at 25°C. 
(5) Light sourer Is a GaAIAs LED, peak Wavelength = 890nm, providing an irradiance of 

2.5mW/cm . The source irradiance is not necessarily uniform over the entire lens area of the 
unit under test. 

Typical Performance Curves 

Typical Spectral Response Coupling Ch1r1ctari1tic1 
of OP123 and OPIOO 
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Types OP600A, OP600B, OP600C 
Electrical Characteristics (TA= 25"C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 
IC(ON)(4) On-State Collector Current OP600C 0.30 mA VcE : 5V, Ee: 2.5mW/cm~l~~ 

OP600B 0.60 1.8 mA VcE - 5V, Ee - 2.5mW/cm2(s) 
OP600A 1.20 mA VcE = 5V, Ee= 2.5mW/cm 

ICEO Collector Dark Current 100 nA VcE = 10.0V, Ee= 0 

V(BR)CEO Collector-Emitter Breakdown Voltage 25 v le= 100µA 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 v IE= 100µA 

VcE(SAT)<4> Collector-Emitter Saturation Voltage 0.40 v le =0.15mA, Ee=2.5mW/cm2<5> 

Ir Rise Time 
It Fall Time 

Typical Parformanca Curvas 

Risa and Fall Tima 
vs. Load Resistance 

240 vcc-5v 

~ 200 
I 

VRL-1 V 
f • 100 Hz 
PW• 1 ms 

Collector Dark Currant 
vs. Ambiant Tamparatura 

20 40 60 BO 100 120 140 
TA - AMBIENT-TEMPERATURE - 'C 

15.0 µs Vee = 5.0V, le = 0.80mA, 
15.0 µs RL = 1.0kn, See Test Circuit 

2.0 

~ 
~ 1.5 

" ~ 
~ 1.0 

"' 
~ 
"' I o.s 
I 

Normalized Collector Currant 
vs. Ambient T amparatura 

VcE • 5 V 
L Ee· 1 mW/cm2 

LED • OP290C t! X • B90 nm JL PW-100 •'· d.c. -0.1% 
MEASURED 25 •' INTO PULSE~ 
NORMALIZED AT TA - 25'C 

lZ 
~ 

k':': 
_LJ 

-50 -25 0 25 50 75 100 125 
TA - AMBIENT TEMPERATURE - 'C 

Normalized Collector Currant 
vs. Angular Displacamant 

Switching Tima 
Test Circuit 

1.2 TEST CONDITIONS: 
X•890nm 

!;; 1.0 If• 100 mA 

! 160 
LEO • OP290C t! X • 890 nm -+-'-+--I 
VRL IS VOLTAGE ACROSS RL -'-+--+--I 

~ VcE·5V V' ~ LENS TO LENS ~ 
~ 0.8 DISTANCE· 6j \ 
~ 0.6 J_ --\ 
:;; 0.5 ----,- -;----

~ 0.4 

ii j_ \ 
io.2 7 ~ 
~ ~ 

]

IF ~~Vcc-5V 

vour 
Ught source is a pulsed RL • 1 kO 
plliumaraenideLEDwi1h a 
risetimaofleasthan _ 
500 ns. LED output is -
lldjuated until lc ·0.8 mA. 

10 40 30 20 10 10 20 30 40 
RL - LOAD RESISTANCE - k!I 8 - ANGULAR DISPLACEMENT - Deg. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP641SL 
April 1993 

~©OPTEK 

NPN Silicon Phototransistors 
Types OP641 SL, OP642SL, OP643SL, OP644SL 

Features 

• Narrow receiving angle 
• Variety of sensitivity ranges 
• Enhanced temperature range 
• Ideal for direct mounting in PC boards 
• Mechanically and spectrally matched 

to the OP123 and OP223 series LED's 

Description 

The OP641 SL series devices consist of 
NPN silicon phototransistors mounted in 
hermetically sealed packages. The 
narrow receiving angle provides 
excellent on-axis coupling. 

Replaces 

OP600, OP640 series 

COLLECTOR 
CONTACT 

.010 (0.251 j 1-

.005 (0.131 

.089 12.261 

.080 12.031 

LENS 

.035 (0.891 APERTURE 

.025 (0.641 

EMITTER 
CONTACT 

OIMENSIONS ARE IN INCHES (MILLIMETERS!. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 125°C 
Soldering Temperature (5 sec. with soldering iron)................... 2so0 c(1)(2) 

Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mW(3) 

Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Notes: 
(1) Refer to Application Bulletin 202 which discusses proper techniques for soldering Pill type 

devices to PC boards. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.5mWf'C above 25°C. 
(4) Junction temperature maintained at 25°C. 
(5) Light source is an unfiltered tungsten bulb operating at CT = 2870 K or equivalent infrared 

source. 

Typical Performance Curves 

Typical Spectral Response 

"#. OO+---+-+--+--+-T--+---1 
' 

Q) 
CJ) 

§ ro+-~'-+----+--+---<H----< 
a. 
8l 
a: 40+----+----+--+--........ --i 

.~ 
12 
~ ~+---+----+--+---t-_.,-i 

O+----+---+--+---+--_, 
roo JOO 11ll 

Wavelength - nm 

Coupling Characteristics 
of OP123 and OP641 

100 --~~~~~T~~~T~ 

t-+--+---+--+--t--+- IF =50mA _ 

80 ,_....,.__-+--+--+--t--+- V CE =5V _ I TA =25°C _ 

~ 60 t-.... I...,,-+--+--+--+--+--+--+--+--< 

~ ~ 40,_,r--t~~,-+-+-r--t--+--t--+-~ 
!;;; " 

iii "' 20 1--+--+--+--..---+--+--+--<l----+-l 

19-.... 
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Types OP641 SL, OP642SL, OP643SL, OP644SL 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 
le(ON)(4) On-State Collector Current OP641SL 0.5 3.0 

OP642SL 2.0 5.0 
OP643SL 4.0 8.0 
OP644SL 7.0 22.0 

leEO Collector Dark Current 100 

V(BR)eEO Collector-Emitter Breakdown Voltage 25 

V(BR)eeo Emitter-Collector Breakdown Voltage 5.0 

VeE(SAT)<4> Collector-Emitter Saturation Voltage 

tr Rise Time 
t1 Fall Time 

Typical Performance Curves 

Collector Dark Currant 
vs. Ambient Temperature 

20 40 60 BO 100 120 140 
TA - AMBIENT TEMPERATURE - °C 

Risa and Fall Time 
vs. load Resistance 

240 vcc-5v 

'!l.200 
I 

l 1so 

VRL - 1 V -t---+--+--+--<f--+--+-o"' 
f • 1 DO Hz +--+--+--+--+--+-A---t 
PW• 1 ms 
LED - DP29DC 6 X - 890 nm 
VRL IS VOLTAGE ACROSS RL -il'--+--+---1 

0 ........................................ __.__....__~ 

0 10 
RI, - LOAD RESISTANCE - k!I 

!2 

! 
!5 
t; 

~ 
c 

~ 
;! 
!£ 

I ,,,, 

2.0 

1.5 

1.0 

0.5 

0.40 

15.0 
15.0 

Normalized Collector Currant 
vs. Ambient Temperature 

VcE·5V _l J L Ee - 1 mW/cm' 
LED - OP29DC {i X - 890 nm lLj PW· 100 "'· d.c. - 0.1% 
MEASURED 25 •• INTO PULSL 
NORMALIZED AT TA • 25"C 

~ 
1Zl 

JL: 
:ZJ 

-50 -25 0 25 50 75 100 125 
TA - AMBIENT TEMPERATURE - "C 

Normalized Collector Currant 
vs. Angular Displacement 

1.2 TEST CONDITIONS: 
x-890nm 

1.0 If• 100 mA 

VcE·5V V"" 
LENS TO LENS ~ 

0.8 DISTANCE· 1 1 
~:: ----[- __::\----

::: I- ~ 
~ ~ 

40 30 20 10 10 20 30 40 
8 - ANGULAR DISPLACEMENT - Deg. 

UNITS TEST CONDITIONS 

mA 
mA 
mA 
mA 

nA 

v 
v 
v 
µs 
µs 

VeE = 5V, Ee= 20mW/cm2<5l 
Vee = 5V, Ee= 20mW/cm2<5> 
Vee= 5V, Ee= 20mW/cm2<5> 
VcE = 5V, Ee= 20mW/cm2<5> 

VeE = 10.0V, Ee= 0 

le= 100µA 

le= 100µA 

le= 0.4mA, Ee= 20mW/cm2<5> 

Vee= 5.0V, le= O.SOmA, 
RL = 1.0kn, (See Test Circuit) 

Collector Currant 
vs. lrradianca 

Vee - 5.D v.J J. V 
~ TUNGSTEN AT 2870"1< 

I 
LIGHT SOURCE IS UNflL TEREO IL: 

I 5 l----<f---+--+-_:z]--+---+----1 
!2 
I:! a 4 

~ 3 l-----lf---+~L_,,._+--l-----;---1 
:! y 
~ 2 l----<v......_..LJ,...... _ _,__-+---+-----1 

""'1~~---__,____,,__-+----+-~ 

0 ,____....___.~__..~ ....... ~------

0 12 16 20 24 
Ee - IRRADIANCE - mW/cm' 

Switching Time 
Test Circuit 

]

If "~Vcc-5V 

VouT 
Light·sourca is a pulsed RL • 1 kO 
galium arsenide LED with 1 
risttimeoflassthln -
600 ns. LED output is -
ldjusted untl le ·0.8 mA. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP800A 
May 1993 

@.OPTEK 

NPN Silicon Phototransistors 
Types OPSOOA, OPSOOB, OPSOOC, OPSOOD 

Features 

• Narrow receiving angle 
• Variety of sensitivity ranges 
• Enhanced temperature range 
• T0-18 hermetically sealed package 
• Mechanically and spectrally matched 

to the OP130 and OP230 series LED's 
• TX-TXV process available 

(see Hi-Rel section) 

Description 

The OPBOO series devices consist of 
NPN silicon phototransistors mounted in 
hermetically sealed packages. The 
narrow receiving angle provides 
excellent on-axis coupling. These 
devices are 100% tested using infrared 
light for close correlation with Optek 
GaAs and GaAIAs emitters. T0-18 
packages offer high power dissipation 
and superior hostile environment 
operation. The base lead is bonded to 
enable conventional transistor biasing. 

.068 11.731 

.045 11.141 

.18714.751 

.17914.551 

.209 15.311 

.23015.841 ~ 

~ ·--
-I 

DIMENSIO~S ARE IN INCHES IMILLIMETER_SI. 

.019 10.481 DIA 

.01610.411 

BASE 

COLLECTOR 
ICASEI 

.100 12.541 
DIA NOM 

.04811.221 

~ .02810.711 

/' 
' .r- .04611.171 

.~5- "'"" 
Absolute Maximum Ratings (TA = 25°C uniess otherwise noted) 

Collector-Base Voltage ............................................. 30.0V 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.0V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +125°C 
Lead Soldering Temperature Range [1/16 inch (1.6mm) 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°cC2> 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250mwC3> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate linearly 2.5mWf'C above 25°C. 
(3) Junction temperature maintained at 25°C. 
(4) Light source is a GaAIAs LED, 890nm peak emission wavelength, providing a 0.5mW/cm2 

radiant intensity on the unit under test. The intensity level is not necessarily uniform over the 
lens area of the unit under test. 

Typical Performance Curves 

Typical Spectral Response 

~oo+-~-+-----+-~-+----~t------1 
' 

31 
§~+---i'-+-~-+-~-+~-+-t------1 
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:!! 
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~ 
~ro+-~-<-~--+-~-+~--<>---+-1 

0+-~-<-~-+-~--+~---<>------1 

liOO 700 Ill! !DJ ml 11D 

Wavelength - nm 

Coupling Characteristics 
of OP 130 and OPBDD 

o-----~~-~~~ 
0 0.2 0.4 0.6 0.8 1.0 

DISTANCE BETWEEN LENS TIPS - lnclln 
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Types OPSOOA, OPSOOB, OPSOOC, OPSOOD 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

le(ON)(3) On-State Collector Current OPBOOD 0.45 
OPBOOC 0.90 3.60 
OPBOOB 1.80 5.40 
OP BOO A 3.60 

leEO Collector Dark Current 100 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)eBO Collector-Base Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

V(BR)EBO Emitter-Base Breakdown Voltage 5.0 

VeE(SAT)(3) Collector-Emitter Saturation Voltage 0.40 

tr Rise Time 7.0 
tf Fall Time 7.0 

Typical Parformance Curves 

""' 
0 

Collector Dark Current 
vs. Ambient Temperature 

20 40 60 80 100 120 140 
TA - AMBIENT TEMPERA.TORE - re 

Rise and Fall Time 
vs. Load Resistance 

~ 30 1--~-t-~-t--F---i,,.._~t----1 

~ 

2,000 6,000 10,000 

RL - LOAD RESISTANCE - Ohms 

~ z 
~ 
~ 

2.0 

::::l 1.5 
~ 
0 
~ 

~ - 1.0 
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:ii s 0.5 
I 

E 

~ 

I.I 

r·9 
~ 0.7 

g 
u 0.5 

!il 
:ii 
~ 0.3 
!iil 

0.1 

Normalized Collector Current 
vs. Ambient Temperature 

VcE - 5 V 
L !e_- 1 mWlcm2 

~ 
lL rz: 

~ 
~ 

L 
-50 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

Normalized Collector Current 
vs. Angular Displacement 

TEST CONDITIONS: 
>-·890nm L ~ lf·lOOmA 
VcE·5V 
LENS TO LENS 
DISTANCE • 6 • 

...-1 
45 30 15 15 30 45 

6 - ANGULAR DISPLACEMENT - Oeg, 

UNITS 

mA 
mA 
mA 
mA 

nA 

v 
v 
v 
v 
v 
µs 
µs 

35 

""' 30 
E 

~ 25 

a 20 
~ 

~ 15 

~ 10 

E5 

TEST CONDITIONS 

VeE = 5V, Ee= 0.5mW/cm2(4) 
VeE = 5V Ee = 0 5mW/cm2<4) ' · I 2(4) VeE = 5V, Ee= 0.5mW cm2(4) 
VeE = 5V, Ee= 0.5mW/cm 

VeE = 10.0V, Ee= 0 

le= 100µA 

le= 100µA 

IE= 100µA 

IE= 100µA 

le= 0.15mA, Ee= 0.5mW/cm2(4 

Vee= 5V, le= O.BOmA, 
RL= 1000, (SeeTesteircuit) 

Collector Current 
vs. lrradiance 

vcE - 5.o v J J 
LEO - OP290C @ >- - 890 nm 
PW· 100 µs, d.c, -0.1% ~ 

t-- ~EASUREO 25 µs INTO PULSE. 
NORMALIZED AT TA - ZLI 

/ 

~ _L1 

v 
El! - IRRADIANCE - mWlcm1 

Switching Time 
Test Circuit 

v 

]

IF ~Vcc-5V 
r. 

VQUT 
Light source is a pulsed AL .. 1000 
gallium arsenide LEO with a 
rise time of less than 
500 ns. LEO output is '= 
adjusted until le - 0.8 mA. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP800SL 
April 1993 

@.OPTEK 

NPN Silicon Phototransistors 
Types OP800SL, OP801 SL, OP802SL, OP803SL, OP804SL, OP805SL 

Features 

• Narrow receiving angle 
• Variety of sensitivity ranges 
• Enhanced temperature range 
• T0-18 hermetically sealed package 
• Mechanically and spectrally matched 

to the OP130 and OP231 series of 
infrared emitting diodes 

• TX!TXV processing available 

Description 

The OP800SL series device consists of 
an NPN silicon phototransistor mounted 
in a hermetically sealed package. The 
narrow receiving angle provides 
excellent on-axis coupling. T0-18 
packages offer high power dissipation 
and superior hostile environment 
operation. The base lead is bonded to 
enable conventional transistor biasing. 

Replaces 

OP800 and K5251 series 

.068 11.731 

.04511.141 

.187 14.751 

.179 14.551 

.209 15.31 I 

.230 15.841 D 
t ·'-------.! 

-1 
OIMENSIONS ARE IN INCHES IMILUMETERSI. 

.019 10.481 OIA 
,01610.411 

BASE 

EMITTER 

COLLECTOR 
ICASEI 

.100 12.541 
OIA NOM 

.048 11.221 

~ .028 10.711 

/' 
" .r- .04611.171 .:5 '""'" 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Base Voltage.............................................. 30V 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°c<1l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25omw<2l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 2.SmWf'C above 2s0 c. 
(3) Junction temperature maintained at 25°C. 
(4) Light source is an unfiltered tungsten bulb operating at CT= 2870 Kor equivalent infrared 

source. 

Typical Performance Curves 

Typical Spectral Response 

~ 00-+---+-.<---+---+--+--<~--i 
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Coupling Characteristics 
of OP130 and OPBOOSL 
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Types OPSOOSL thru OP805SL 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

IC(ON) On-State Collector Current OPBOOSL 0.5 
OPB01SL 0.5 3.0 
OP802SL 2.0 5.0 
OP803SL 4.0 8.0 
OP804SL 7.0 22.0 
OP805SL 15.0 

lceo Collector Dark Current 100 

V(BR)Ceo Collector-Emitter Breakdown Voltage 30 

V(BR)CBO Collector-Base Breakdown Voltage 30 

V(BR)eco Emitter-Colle'.tor Breakdown Voltage 5.0 

V(BR)eso Emitter-Base Breakdown Voltage 5.0 

Vce(SAT) Collector-Emitter Saturation Voltage 0.4 

tr Rise Time 7.0 
tr Fall Time 7.0 

Typical Performance Curves 

Collector Dark Current 
vs. Ambient Temperature 

Normalized Collector Current 
vs. Ambient Temperature 

~ 100 ~1-1-1----. .11V--. 

1 10 VCE = 10V LJ i r- E0 =0 £ 
! 17 
i0.1 v-
~0.01 

10 40 60 BO 100 110 140 

TA - AMBIENT TEMPERATURE - 'C 

Rise and Fall Time 
vs. Load Resistance 

vcc - 5 v 
VRL-1V 
FREQUENCY - 100 Hz 

~ 50 ~~~s: o~~;~c -1 ms --+---_,_ _ ___, 
~ >. .. 890 nm 

;:j 
;;: 
c 
~ 30 1-----+---+-_,,._--t~-t-----t 
~ 

"' 

0 '"----'----'--~-------' 

0 1.000 6,000 10,000 

RL - LOAO RESISTANCE - Ohms 

1.0 

~ ::: 1.5 
~ 

i - 1.0 
c 

~ 
~ 0.5 
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.!:' 

1.1 

0.1 

Vee - 5 v /'l Ee -1 mWlcm2 

LEO • OP190C fl>. - 890 nm LC PW-100 µs, d.c. -0.1% 
MEASURED 15 µs INTO PULSEZl 
NORMALl1ED AT TA -15'C 

~ 
~ 

-50 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - 'C 

Normalized Collector Currant 
vs. Angular Displacement 

TEST CONDITIONS: 
>.-890nm f_ } lf-100mA 
Vce-5V 
LENS TO LENS 
OIST ANCE - 6" 

~ 

45 30 15 15 30 45 

e - ANGULAR DISPLACEMENT - Deg. 

UNITS 

mA 
mA 
mA 
mA 
mA 
mA 

nA 

v 
v 
v 
v 
v 

µs 
µs 

TEST CONDITIONS 

Vee = 5V, Ee = 5mW/cm2(3l(4l 
Vee= 5V, Ee= 5mW/cm2(3l(4) 

Vee = 5V, Ee= 5mW/cm2(3l(4) 

Vee= 5V, Ee = 5mW/cm2((3>4> 

Vee = 5V, Ee= 5mW/cm2((3>4> 

Vee= 5V, Ee= 5mW/cm2((3l4> 

Vee= 10.0V, Ee= O 

le= 100µA 

le= 100µA 

le= 100µA 

le= 100µA 

le= 0.40mA, 
Ee= 5.0mW/cm2(4l 

V cc = 5.0V, le = O.BOmA 
RL = 1oon, See Test Circuit 

Collector Current 
vs. lrradiance 

vce - 5.o v J -r V 
LIGHT SOURCE IS UNFll TEAED ~L 

i TUNGSTEN AT 1870'K 

I 5 1--------,!----t---+:2J---,f---I---! 

i a 4 

~31---t--l-+.Ll--+----+~+--~ 
~ y ! 2 ,___,v,__,..LJ,..... _ __,___-+---+---< 

7 
12 16 20 24 

Ee - IRRAOIANCE - mW/cm1 

Switching Time 
Test Circuit 

]

IF ~Vcc-5V 
r. 

vouT 
light .source .is a pulsed RL - 1000 
gallium arsemde LEO with a 
riset1meof less than 
500 ns. lEO output is "=° 
adjusted until le - 0.8 mA. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP800WSL 
April 1993 

(@®OPTEK 

NPN Silicon Phototransistors 
Types OP800WSL, OP801WSL, OP802WSL 

Features 

• Wide receiving angle 
• Variety of sensitivity ranges 
• Enhanced temperature range 
• T0-18 hermetically sealed package 
• Mechanically and spectrally matched 

to the OP130W and OP231W series 
emitters 

Description 

The OP800WSL series device consists 
of an NPN silicon phototransistor 
mounted in a hermetically sealed 
package. The wide receiving angle 
provides relatively even reception over a 
large area. T0-18 packages offer high 
power dissipation and superior hostile 
environment operation. 

Replaces 

OP800W and K5201 series 

t 
.187 (4.751 
.179 (4.551 

.230 (5.841 

.209 15.311 

.019 10.48) DIA 

.016 10.41) 

BASE 

COLLECTOR 
(CASE! 

100 (2.541 
DIA NOM 

.048 11.221 

~ .028(0.71) 

/~ 
" .r- .046 (1.17) 

> .:> ""'""' GLASS FLUSH -I 
TO t.010 10.251 

DIMENSIONS ARE IN INCHES (MILLIMETERS!. 

500 112 71 
MIN 

EMITTER 
45° 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to+ 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°d1l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250mw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 o sec. max. when flow soldering. 
(2) Derate linearly 2.5mWf'C above 25°C. 
(3) Junction temperature maintained at 25°C. 
(4) Light source is an unfiltered tungsten bulb operating at CT= 2870 Kor equivalent infrared 

source. 

Typical Performance Curves 

Typical Spectral Response 

m 

L " [i 
v l _L 

~ 
\ 

0 
OOJ 700 

~ 
\ 

OOJ mo 1m 
Wavelength - nm 

1.0 

s 0.4 

~ 
~ 
~ 0.2 

0 

Coupling Characteristics 
of OP13DW and OPBOOW 

~ IF= lOOmA 

l VCE = 5V 

1 TA=25°C 

~ 
~ -,...__ 

0 0.1 0.2 0.3 0.4 
DISTANCE BETWEEN LENS TIPS - lnchn 

0.5 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax {214) 323-23g5 
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Types OPSOOWSL, OP801 WSL, OP802WSL 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 
le(ON)(3) On-State Collector Current OPBOOWSL 0.3 

OP801WSL 0.5 3.0 
OP802WSL 2.5 

leEO Collector Dark Current 100 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

VeE(SAT)(3l Collector-Emitter Saturation Voltage 0.4 

Ir Rise Time 
It Fall Time 

Typical Performance Curves 

Collector Dark Current 
vs. Ambient Temperature 

20 40 60 80 100 120 140 

TA - AMBIENT TEMPERATURE - 'C 

Rise and Fall Time 
vs. Load Resistance 

70 .-~-.--~-,-~--,~~,--~~ 
vcc-5v 
VRL-lV 
FREOUENCY - 100 Hz 

~ PULSE WIDTH - 1 ms 
~ 50 ~E~ S~p;;oc --+---___,,_ _ ___, 
;:: 

"" 
0 
~ 30 >------+----+-~--+~-+--~--i 

2.000 6.000 10,000 

RL - LOAD RESISTANCE - Ohms 

2.0 

7.0 
7.0 

Normalized Collector Current 
vs. Ambient Temperature 

VCE - 5 V L Ee-1 mWJcm2 

LEO - OP290C @ >. • 890 nm JL PW - 100 µs, d.c. - 0. 1 % 
MEASURED 25 µs INTO PULSEZ 

I - 1.5 
~ 
0 
~ 
w 

NORMALIZED AT TA· 25°C 

[Z 
v 8 1.0 

0 

~ [7 
L 

~ 0.5 
I ,, 

1.1 

-50 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - 'C' 

Normalized Collector Current 
vs. Angular Displacement 

~ 
o.9 f i--+--rL li 
0.7 l 1 
0.5 ~---t----l---·---t--+----1-1 

TEST CONDITIONS: 
0.3 o+-----1r---->- - 890 nm 

lf•lOOmA 
H-----1C----VCE - 5 V 

0.1 .,____,___ ~\~iA~~El:N~" 

45 30 15 15 30 45 

0 ANGULAR DISPLACEMENT - Deg. 

UNITS 
mA 
mA 
mA 

nA 

v 
v 
v 

µs 
µs 

"" E 

~ 5 

a 4 
~ 

t; 3 
~ 
8 2 
I ,, 

TEST CONDITIONS 
VeE = 5V, Ee= 5mW/cm2(4) 
VeE = 5V, Ee = 5mW/cm2(4l 
VeE = 5V, Ee= 5mW/cm2(4) 

VeE = 10.0V, Ee= 0 

le= 100µA 

IE= 100µA 

le=0.40mA, 
Ee = 5.0mW/cm2(4) 

Vee= 5.0V, le= O.BOmA 
RL = 1000, See Test Circuit 

Collector Current 
vs. lrradiance 

VcE - 5.o vJ .. 1 

LIGHT SOURCE IS UNFIL TEREO 

~ TUNGSTEN AT 2870'K 

L 
~ v 

/ 

v 

12 16 20 24 

Ee - IRRAOIANCE - mW/cm2 

Switching Time 
Test Circuit 

]

If ~Vcc-5V 
~ 

vouT 
light source is a pulsed RL -1000 
gallium arsenide LED with a 
risetimeoflessthan _ 
500 ns. LEO output is -
adjusted until le - 0.8 mA. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP830SL 
April 1993 

@®OPTEK 

NPN Silicon Photodarlington 
Type OP830SL 

Features 

• Narrow receiving angle 
• Enhanced temperature range 
• Excellent thermal characteristics 
• T0-18 hermetically sealed package 
• Mechanically and spectrally matched 

to the OP130 and OP231 series of 
infrared emitting diodes 

Description 

The OP830SL consists of an NPN 
silicon photodarlington mounted in a 
hermetically sealed package. The 
narrow receiving angle provides 
excellent on-axis coupling. 
Photodarlington devices are normally 
used in applications where light signal 
levels are low and more current gain is 
needed than is possible with 
phototransistors. T0-18 packages offer 
high power dissipation and superior 
hostile environment operation. 

Replaces 

OP830 and K9020 series 

.066 11.731 
~ 

.167 14.751 

.179 14.551 

.2D9 15.311 

.019 lo.461 CIA 

.016 10.411 

N.C. 

COLLECTOR 
ICASEI 

.100 12.541 
DIA NOM 

.046 11.221 

~~ 
/' 
'.,,.._JJ~ .:.5 "'" '"' 

.230 15.641 D 
t '-------.! 

-I 
EMITTER 

DIMENSIONS ARE IN INCHES IMILLIMnERSI. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Continous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Storage Temperature Range ............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to+ 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c(1) 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250mW(2) 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 2.5 mWt°C above 25°C. 
(3) Junction temperature maintained at 25°C. 
(4) Light source is an unfiltered tungsten bulb operating at CT= 2870 Kor equivalent infrared 

source. 

Typical Performance Curves 

Typical Spectral Response Coupling Characteristics 
of OP130 and OPB30 

0 ~~~~~~~~~~~ 
0 0.2 0.4 0.6 0.6 1.0 

DISTANCE BETWEEN LENS TIPS - Inches 
Wavelength - nm 
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Type OP830SL 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

le(ON)(3) On-State Collector Current 

leEO Collector Dark Current 

V(BR)eEO Collector-Emitter Breakdown Voltage 

V(BR)Eeo Emitter-Collector Breakdown Voltage 

VeE(SATl<3l Collector-Emitter Saturation Voltage 

Typical Performance Curves 

Collector Dark Currant 
vs. Ambient Temperature 

"'1,000 ~-T--,-------~ 
~ vcE= 1ov 

!;; 100 I- Ee=O 
~ 
~ 
=> u 10 t---t--+---+-•_L_I'-+--+-~ v ~ 
~ 

"' " ~ 1.0 t--f----tf-L-,<!--+--+----l 

~ 
8 01 J7 
" .Y 0.01 ~ 

25 50 75 100 125 150 

TA - AMBIENT TEMPERATURE - °C 

Rise and Fall Time 
vs. Load Resistance 

"' E 

100 

I 
~ 
z 10 
~ 
~ 
=> u 
~ 

" ~ u 

" 

0 

1.1 

0.1 

MIN TVP MAX 

15.0 

1.0 

15.0 

5.0 

1.20 

Collector Current 
vs. Ambient Temperature 

VCE - 5 V 
Ee - 0.1 mW/cm2 

A .. agonm 
PULSE WIOTH - 100 µs 
OUTY CYCLE - 0.1 % 
MEASURED 25 µs INTO 
PULSE 

v v z 
rl 

-60 -30 30 60 90 120 150 

TA - AMBIENT TEMPERATURE - "C 

Normalized Collector Current 
vs. Angular Displacement 

TEST CONDITIONS: 
>-·89Cnm L } If - 100 mA 
VcE·5V 
LENS TO LENS 
DISTANCE • 6 • 

10 45 30 15 15 30 45 
RL - LOAO RESISTANCE - kll 9 - ANGULAR DISPLACEMENT - Deg. 

UNITS 

mA 

µA 

v 
v 
v 

50 

"' 40 E 
I 
~ z 
~ 

30 ~ 
=> u 
~ 

" ~ u 20 

~ 
.Y 10 

0 
0 

TEST CONDITIONS 

VeE = 5V, Ee= 0.50mW/cm2(4l 

VeE = 10.0V, Ee= 0 

le= 100µA 

IE= 100µA 

le= 1.00mA, 
Ea = 0.50mW/cm2(4) 

Collector Currant 
vs. lrradiance 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

Ee - IRRAOIANCE - mWlcm' 

Switching Time 
Test Circuit 

Light source ii a pulsed 
pllium arSlflide LED with a 
rise time of less than 
500 ns. LED output is 
adjusted until le - 0.8 mA. 

VouT 

4.! 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP830WSL 
April 1993 

~®OPTEK 

NPN Silicon Photodarlington 
Type OP830WSL 

Features 

• Wide receiving angle 
• Enhanced temperature range 
• Exceiieni ihermai characteristics 
• T0-18 hermetically sealed package 
• Mechanically and spectrally matched 

to the OP130W and OP231W series 
of infrared emitting diodes 

Description 

The OP830WSL consists of an NPN 
silicon photodarlington mounted in a 
hermetically sealed package. The wide 
receiving angle provides relatively even 
reception over a large area. 
Photodarlington devices are normally 
used in applications where light signal 
levels are low and more current gain is 
needed than is possible with 
phototransistors. T0-18 packages offer 
high power dissipation and superior 
hostile environment operation. 

Replaces 

OP830W and K9030 series 

.202 15.131 J

.187 14.751 

.030 I0.7611 . 
MAX 

.019 I0.481 DIA 

.016 I0.411 

t 
.18714.751 
.179 14.551 

GLASS FLUSH 
TO ±.010 10.251 

-1 
DIMENSIONS ARE IN INCHES IMILLIMETERSI. 

50011271 
MIN 

N.C. 

EMITTER 

COLLECTOR 
ICASEI 

.100 12.541 
DIA NOM 

.048 11.221 

~ .028 10.711 

/' 
'- .r- .046 11.171 

> .:> ""'°·'" 
45 ° 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Continous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°C(1) 

Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250mw<2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 2.5 mwf'c above 25°C. 
(3) Junction temperature maintained at 25°C. 
(4) Light source is an unfiltered tungsten bulb operating at CT= 2870 Kor equivalent infrared 

source. 

Typical Performance Curves 

Typical Spectral Response 

1.0 

Coupling Characteristics 
of OP130W and OP83DWSL 

~ 
IF=100mA_ 
vcE= sv 

1 
TA=25'C -

\ 
\J 
~ t.... 

... i OB 

= t; 0.6 

~ 
~ 0.4 

~ 
~ 0.2 

,__ 
0 

0 
o+-~-+-~-+~~+-~-+-~----i 

liOO 0.2 0.3 0.4 0.5 0.1 700 roJ 1m 
DISTANCE BETWEEN LENS TIPS - Inches 

Wavelength - nm 
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OP830WSL 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

le(ON) (3) On-State Collector Current 

leEO Collector Dark Current 

V(BR)eEO Collector-Emitter Breakdown Voltage 

V(BR)Eeo Emitter-Collector Breakdown Voltage 

VeE(SAT)(3) Collector-Emitter Saturation Voltage 

Typlul Performance Curv• 

CalllCIDr Dirk Currut 
VL AmbiHt T.,.mun 

1.000 .,, 
I 

!ii 100 

B 10 

I 
! 1.0 

~ - 0.1 
I .. 

J:! 0.01 

L"l y 
v 

L 
Lt' v 

100 

1 
I 

110 

I 
I .., 

0 

MIN TYP MAX 

4.0 

1.0 

15.0 

5.0 

1.20 

Calllctor Cumnt 
IL Ambient TllllPll'llln 

Vc1•5V 
Ee-0.1 ollfl/mi' 
A•a9~1111 
PlllS£ WIDTH • 100 .. 
DUTY CYCU • 0.1ll 
MEASURED 25 •• lllTO 
PUlSE 

~ 
~ 

.r 
L ,, 

H 80 n TOO m 1H 
TA - AMBIENT T£Ml'ERATUll£ - 'C 

-80 -30 0 30 80 80 120 1H 

Riu 1n• Fill Time 
11. I.Did Reliltlnce 

0 ....__.....__...__...__ ....... _ _. 

0 10 
I\ - LOAD RESISTANCE - loO 

1.1 

i 0.8 

8 

I::: 
~. 
i 0.3 
!i! 

0.1 

Ta - AMBINT TEMPERATUllE - 'C 

l1m11ind Calllltor Currnt 
11. Allguler Dl1Pl1CD111•t 

1~ L[ 

f 1 
1 

I 
l 

TEST CONDITIOllS: 
A•890om 
If· 100 mA 
VcE•5V 
LENS TO l.EllS 
llSTAllCE • &· 

45 30 15 0 15 30 45 
B - ANGULAR OISPlACEMEllT - Dog. 

UNITS 

mA 

µA 

v 
v 
v 

H 

0 

TEST CONDITIONS 

VeE = 5V, Ee= 0.50mW/cm2(4 

VeE= 10.0V 

le= 100µA 

IE= 100µA 

le= 1.00mA, 
Ee= 0.50mW/cm2(4) 

.i. 
v 

[Z 
~ 

17 
IZ 

IL 
2l 

-¥ 
0 0.5 1.0 1.& 2.0 2.5 3.0 3.& 4.0 4.5 

Ee - IRRAlllAllC£ - ollfl/ .... 

Switch111 n .. 
Tnt Circuit 

u.,-•· .... 
....-IEDwllll1 ............... 
IOO .. IED_lo 
.......... t•O.llOA. 

VauT 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OP900SL 
Aprll 1993 

(@®OPTEK 

PN Junction Silicon Photodiode 
Type OP900SL 

Features 

• Narrow receiving angle 
• Enhanced temperature range 
• ideai for direct mounting in PC boards 
• Fast switching speed 
• Mechanically and spectrally matched 

to the OP123 series emitters 
• Linear response vs. irradiance 

Description 

The OP900SL consists of a PN junction 
silicon photodiode mounted in a 
miniature, glass lensed, hermetically 
sealed "Pill" package. The lensing effect 
allows an acceptance half angle of 18° 
measured from the optical axis to the 
half power point. 

Replaces 

OP900 series 

CATHODE -.. 010 10.251 j '
.005 I0.131 

089 12.261 
.080 12.031 

LENS 

.035 (0.891 APERTURE 

.025 (0.641 

ANODE 

DIMENSIONS ARE IN INCHES !MllllMETERSI. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage.................................................. 100V 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -6!1°C to + 150°G 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 125°C 
Soldering Temperature (5 sec. with soldering iron) . . . . . . . . . . . . . . . . . . . . 260°d1l 
Power Dissipation ............................................... 50mW(2) 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 0.5mWf'C above 25°C. 
(3) Junction temperature maintained at 25°C. 
(4) Light source is an unfiltered tungsten bulb operating at CT= 2870 Kor equivalent infrared 

source. 

Typical Performance Curves 

Typical Spectral Response 

m..----.----..=-...,.-.----r---. 100 

Coupling Characteristics 
of OP123 and OP900SL 

~ 1" 
?fl OO+---+-r.L'._J-+---+-li.-+---1---; 

IF=50mA -I 

VR=SV 

t 00~_1_v ~ 
gi 
a: 
ai40 \ 

~ --\-~ ~+----+----+--+---+---\--\ \ 

0+---+---+--+---+---1 
000 

~ 
TA=25°C -I 
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~ rs 
"h.. --t-t----. 0 

0 0.8 1.0 
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20 

0.2 0.4 0.6 700 1m 
DISTANCE 8ETWEEEN LENS TIPS - Inches 

Wavelength - nm 
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Type OP900SL 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

IL Light Current 

lo Dark Current 

V(BR)R Reverse Voltage Breakdown 

tr Rise Time 
tr Fall Time 

Typical Performance Curves 

Dark Cur;ant 

100.0 

1i 
10.0 

I 

I 1.0 

!ii 
"' I 0.1 9 

0.01 

15 

~ 

vs. Ambiant Temperature 

vR!5o v 

L' E1 -0 

vr _LI 

v 
~ 

I/ 

0 W ~ ~ ~ 100 1W UO 
TA - AMBIENT TEMPERATURE - 'C 

VR·50V 
TA• 25'C 
CT- 2870'C 

Light Current 
vs. lrradiance 

I 10 1-----il----t--+-'-+--+---i 

~ 
8 
le 
~ 5 1-----il---A--+--+--+----I 
I 

.=' 

12 16 20 24 
Ee - IRRADIANCE - mW/cm' 

MIN TYP 

8.0 14.0 

100 150 

100 
100 

Normalizad Light Current 
vs. Ambient Temperature 

MAX 

10.0 

~ 1.00 t--+---t-:= ...... -"'f"'-f--t---t--1 

1.20 

!2 ....i.-r-1 
"' 80 TEST CONOITIONS: 
~· VR·5V 
,_ E1 - '20 mW/cm' 

-

a .so !---+--+- ~ - 890 nm -
:::; PULSE WIOTH - 100 µs 
gj OUTY CYCLE • 0.1 % 
:::; 40 MEASURED 25 µs INTO PULSE -

to I t---+---t--+--+-t---+---t--t 

.=' 

-50 -25 0 25 50 75 100 125 
TA - AMBIENT TEMPERATURE - 'C 

Switching Time 
last Circuit 

]

IF ~~R-50V 

OUT 
Light source ts a pubed RL-1 kO 
galium ..mos LED. LED 
outputisadjlllt8duntil 
~ •B •A -=" 

UNITS 

µA 

nA 

v 

ns 
ns 

20 

'a. 16 
I 

ri! 
~ 12 

§ 
;I 6 e 
I 

t> 4 

0 

1.2 

1.0 

0.8 

0.6 

0.5 

0.4 

0.2 

TEST CONDITIONS 

VR = 10V, Ee=20mW/cm2<3l!4l 

VR = 10.0V, Ee= o<3l 

IR= 100µA 

VR = 50V, IL= 8.0µA 
RL = 1.001<.Q, (See Test Circuit) 

Total Capacitance 
vs. Raver11 Voltage 

E8 -0 
TA - 25'C 

:l 
h.. 

N 

p 20 40 60 80 100 
VR •REVERSE VOLTAGE - V 

Light Current vs. 
Angulars Displacement 

TEST CONDITIONS: 
>.. •890Rm 
If• 100 mA 
VcE • 5V v i'l LENS TO LENS 

~ DISTANCE - 61 
~ ----!- ----

/-
IL 

~ 
~ 

40 30 20 10 0 10 20 30 40 
9 - ANGULAR DISPLACEMENT - Dog. 
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Product Bulletin OP913SL 
April 1993 

~®OPTEK 

PIN Silicon Photodiodes 
Types OP913SL, OP913WSL 

Features 

• Wide or Narrow receiving angle 
available 

• Large aciive area (.ii 5;; x . ii 5';) 
• Fast switching time 
• Linear response vs irradiance 
• Enhanced temperature range 

Description 

The OP913SL and OP913WSL each 
consist of a PIN silicon photodiode 
mounted in a two-leaded, T0-5 
hermetically sealed package. The 
lensing effect of the OP913SL allows an 
acceptance angle of 1 o0 measured from 
the optical axis to the half power point. 
The flat lens of the OP913WSL has an 
acceptance half angle of 30°. The large 
active area allows very low light level 
detection. 

Replaces 

OP913 and OP913W 

OP913W 

p 

GLASS FLUSH L.500!12.70) 
T0±0.10i0.25i MIN 

MAX 240i610J 
08512161 270!6861~ 

DIA NOM 

)3518.511 p 
30517 75) 

A NOOE 

CATHODE 
ICASEI 
.200!5.08) OIA 

NOM 
.04511.14) 

~-02910.74) 

/; 
' ~ .03410.86) > .:> .02810.71) 

45° 

OP913 ~O~il!JR21j ~1~~:~: 

.370j9.40)~ p DIMENSIONS ARE IN INCHES IMIWMETERSI 

33
,

8511 
-1.500112.11 

MIN 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32V 
Storage Temperature Ranoe . . . . . . . . . . . . . . . . . . . . . . . . -65°G to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 125°C 
Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26o0c<1) 

Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150mw<2l 
Notes: · 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.SmWfC above 2s0 c. 
(3) Junction temperature maintained at 25°C. 
(4) Light source is an unfiltered tungsten bulb operating at CT= 2870 Kor equivalent infrared 

source. 
(5) At any particular wavelength the flux responsivity, Ra, is the ratio of the diode photocurrent to 

the radiant flux producing it. Re is related to quantum efficiency by: 

Re=~q I 1~0 ) 

Where T]q is the quantum efficiency in electrons per photon and A. is the wavelength in 
nanometers. Thus at 900 nm, 0.60 AIW corresponds to a quantum efficiency of 83%. 

(6) NEP is the radiant flux at a specified wavelength, required for unity signal-to-noise ratio 
normalized for bandwidth. 

NEP= ~ where INl../l1T is lhe bandwidth 
Re normalized shol noise. 

NEP calculation is made using responsivity at peak sensitivity wavelength, with spot noise 
measurement at 1000 Hz in a noise bandwidth of 6Hz. (A., f,ti f) = (A.p, 1000 Hz, 6 Hz). 
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Types OP913SL, OP913WSL 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 
IL Reverse Light Current OP913SL 120 

OP913WSL 40 

lo Reverse Dark Current 25 

Voe Open Circuit Voltage OP913SL 400 
OP913WSL 300 

lsc Short Circuit Current OP913SL 120 
OP913WSL 40 

V(BR)R Reverse Breakdown Voltage 32 

Cr Total Capacitance OP913SL 150 
OP913WSL 150 

ton. Iott Tum-On Time, Tum-Off Time OP913SL 50 

Typical Performanca Curves 
Total Capacitance 

vs Raverse Bias Voltage 
300 

Ea=1 
/=1 MHz --I 

'a 
' 
~ 100 

~ 
i 
~ 40 

~ 
' t; 

10 
10 20 30 

VR - REVERSE VOLTAGE - V 

Dark Current 
vs Ambient Temperature 

10..---.l~-...~ ......... ~..-~.----. 

Va=5V .A 
~ 1.or-E,=o -->--+--~-V...._,.LJ,..__. _ _, 

!;;; 0.11----1--+----lvf-O ....... --+---I 

! ~ 
~ .011----+---L...J--+---->--+---I 

~ j_ 
9 

.0011----1/-+-+---+---+--+----I 

0 ~0~ ....... ~5•0~~~1~00,......~~1~50 

TA - AMBIENT TEMPERATURE - 'C 

OP913WSL 50 

~ 
' 

300 

Light Current 
vs lrradiance 

i 2001---+---l-+
a 
~ 
~ 

5 10 15 
Ee - IRRADIANCE - mW/cm' 

28 

Relative Response vs Wavelength 
2.0 

1.0 

0.4 

0.1 

.04 

.01 

.L. 

~ If 1 

0.4 0.6 0.6 1.0 1.2 1.4 
>. - WAVELENGTH - µm 

UNITS TEST CONDITIONS 
µA 
µA 

nA 

mV 
mV 

µA 
µA 

v 

pF 
pF 

ns 
ns 

2.0 

1.6 

1i 
' i1.2 
a 
~0.8 

' 
0.4 

V - V E - WI 2(3)(4) R - 5 , e - 5m cm2(3)(4) 
VR = 5V, Ee= 5mWlcm 

VR =1 O.OV, Ee =0(3) 

Ee- WI 2(4) - 5.0m cm2(4) 
Ee = 5.0mWlcm 

- WI 2(4) Ee - 5.0m cm2(4) 
Ee= 5.0mWlcm 

IR =100µA 

VR= 0, Ee= 0, f = 1.00MHz 
VR= 0, Ee= 0, f = 1.00MHz 

VR = 10.0V, AL= 11<.Q 
VR = 10.0V, AL= 11<.Q 

Light Current 
vs Ambient Temperature 

-
I- VR=5 V 
I- E8 =20 mW/cm2 

>-= 890 nm 
I- PULSE WIDTH= 100 I" 

DUTY CYCLE=D.111 
1- MEASURED 25 I" INTO PULSE 

l l l l l 
-50 0 50 100 

TA - AMBIENT TEMPERATURE - 'C 
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~® OPTEK TECHNOLOGY, INC. 

I 
PHOTOLOGIC™ SENSORS 
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PHOTO LOGIC™ @®OPTEK 

Output 
-Options 

Totem-Pole 

Open-Collector 

Optek Technology, Inc; 

Historically optoelectronic components such as phototransistors have been analog output 
devices. The designer had to design with an output current from the phototransistor 
generated by a given input bias circuit. The advent of integrated circuits and microprocessors 
has required the electronics world to turn digital. The sophisticated electronics today com
municate by logic levels of 1 's or O's. This means that the design engineer must now convert 
the analog light current of a phototransistor to a voltage level in order to communicate the 
sensing function to downstream processing electronics. This signal processing represents 
additional system cost in components and performance specification guardbanding which can 
be reflected in the unit pricii:ig of the optoelectronic component or assembly. 

Photologic™ discrete components utilize the best of the analog characteristics of op
toelectronic components and the signal processing capabilities of linear integrated circuits 
and combines the two on one chip. The stable response and speed of a photodiode is used 
as an input to trigger the onboard integrated circuitry. The output of the optoelectronic com
ponent provides the designer a logic level output, instead of an analog current. This saves 
the end user processing circuitry system cost and affords performance specifications which 
are more easily designed and integrated into their application. In other words single switching 
to an on/off state, or dynamically switched signals, as in encoders, to multiple on/off states. 
The resulting output will be a high logic level (1 ), low logic level (0) or corresponding pulse 
train corresponding to the synamic triggering. 

The Photologic™ family of photointegrated circuits is available with various output options. 
The output options for the buffer types (high logic level with light sensed) and inverter types 
(low logic level with light sensed) are a totem-pole output or open-collector output. These op
tional output configurations are offered to afford the design engineer the most versatility in ad
dressing their system applications. 

A totem-pole configuration is very popular because of its inherent low output resistance for 
both a high and low output level. The low level output resistance will be the resistance at the 
collector of a saturated output transistor, typically in the order of 1 O ohms. The high level 
output resistance in a totem-pole output is that of an emitter follower configuration. This is 
typically less than 100 ohms as compared to most collector load resistance values in the 1 
kilo ohms range. The low output resistance of the totem pole configuration in both a high and 
low output level allows a more rapid charge and discharge of any load capacitance at the out
put. This results in comparable high to low and low to high transition times. 

Even with the numerous advantages of the totem-pole configuration the open-collector output 
configuration has its place in the design world. With an open-collector output configuration 
the designer can configure one or more collector outputs into what is referred to as collector 
logic or wired logic. This is simply the ability to form a logic function using the available collec
tor outputs. In this case the low output resistance for both the high and low output level of a 
totem-pole configuration is not desirable. The ability to design with wired logic can save on 
the number of logic gates required in a system design resulting in a cost savings. 

1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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HYSTERESIS 

The Photologic family incorporates a Schmitt trigger as part of the integrated circuit. The 

Schmitt trigger is a very useful circuit in steering the leading and trailing edges of a slowly rising 

or falling pulse. An inherent characteristic of a Schmitt trigger circuit is that a different input 

threshold level exists for a positive and negative signal. Hysteresis is the difference between 

the input thresholds of the Schmitt trigger. 

The hysteresis, or threshold window, of the Schmitt trigger provides immunity to small input 

signal variations that are not desired on the output of the Photologic circuit. The larger the 

difference between the input thresholds the greater the immunity to noise or signal variations. 

The trade off is unfortunately speed or output response time. 

ASSEMBLIES 

The combination of Photologic discrete components and the large selection of standard 

housings, mechanical configurations and apertures provides the designer with literally hundreds 

of options available to address their application utilizing standard products. Optek offers the 

designer a value added assembly by adding a wide variety of connectors to the standard 

assemblies.' Contact an Optek sales office for price and delivery of value added assemblies. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPL550 
May 1993 

@.OPTEK 

·Photologic™ Plastic Sensors 
Types OPL550, OPL551 Series 

Features 

• Four output options 
• High noise immunity 
• Direct TTULSTTL interface 
• Low cost plastic side-looking 

package 
• Mechanically and spectrally matched 

to OP140 and OP240 series LEDs 
• Data rates to 250 kBaud 

Description 

The OPL550, OPL550-0C, OPL551, 
and OPL551-0C contain a monolithic 
integrated circuit which incorporates a 
photodiode, a linear amplifier and a 
Schmitt trigger on a single silicon chip. 
The devices feature TTLJLSTTL 
compatible logic level output which can 
drive up to 8 TTL loads without 
additional circuitry. Also featured are 
medium speed data rates to 250 kBaud 
with typical rise and fall times of 25 nsec. 
The Schmitt trigger's hysteresis 
characteristics provide high immunity to 
noise on input and Vee. The 
Photologic™ chip is encapsulated in a 
molded plastic package which has an 
integral lens for enhanced optical 
coupling. These devices are 
mechanically and spectrally matched to 
OP140 and OP240 infrared emitting 
diodes. 

1- -
DIMENSIONS ARE IN INCHES !MILLIMETERS! 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee (notto exceed 3 seconds) ........................ +10.0V 
Storage Temperature Range............................... -40°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -4o0c to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°c<1> 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 2oomw<2> 
Duration of Output Short to Vee or Ground (OPL550, OPL551) . . . . . . . . . . 1.00 sec. 
Duration of Output Short to Vee (OPL550-0C, OPL551-0C) . . . . . . . . . . . . 1.00 sec. 
Voltage al Output Lead (OPL550-0C, OPL551-0C). . . . . . . . . . . . . . . . . . . . . . . 35V 
Low Level Output Current. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.0mA 
High Level Output Current (OPL550, OPL551) . . . . . . . . . . . . . . . . . . . . . . . . 1.00mA 
lrradiance ..................................................• 10mW/cm2 

Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 2.5 mWf'C above 2s0c. 
(3) I rradiance measurements are made with Ai = 935nm. 

Schematics 
OPL550 (Totem-Pole Output) Buffer OPL551 (Totem-Pole Output) Inverter 

. mr::: cent: ... 
Light On - Output High Light On - Output Low 

OPL550-0C (Open-Collector Output) Buffer OPL551-0C (Open-Collector Output) Inverter 

Light On • Output High Light On • Output Low 

Optek Technology, Inc. 1215W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 



Types OPLSSO, OPL551 Series 
Electrical Characteristics (-40°C to +B5°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Vee Operating Supply Voltage 4.5 5.5 v 
Peak-to-Peak Vee Ripple Necessary 2.0 v Vec=5.0VDC 
to Cause False Triggering of Output f = DC to 50 MHz 

EeT(+) Positive-Going Threshold lrradiance 
mW/cm2 Vee= 5.0V, TA= 25°c<3> OPL550, OPL550-0C, OPL551, OPL551-0C .25 2.40 

OPL550A, OPL550-0CA, OPL551 A, OPL551-0CA .25 1.40 mW/cm2 Vee= 5.0V, TA= 25°C 
OPL550B, OPL550-0CB, OPL551B, OPL551-0CB .65 1.90 mW/cm2 Vcc=5.0V, TA=25°C 

Ee T(+)/Ee T(-) Hysteresis Ratio 1.50 2.0 2.5 

Ice Supply Current 8.0 15.0 mA Vee= 5.5V, Ee= Oor3mW/cm 2 

OPL550 (Buffer, Totem-Pole) 

VoH High Level Output Voltage 2.4 3.3 v Vee = 4.5V, loH = -BOOµA, 
Ee = 3.0 mW/cm2 

VoL Low Level Output Voltage 0.25 0.40 v Vee= 4.5V, loL = 12.BmA, 
Ee=O 

los Short Circuit Output Current ; -20 -55 -100 mA Vee= 5.5V, Ee= 3.0mW/cm2 

Output=GND 

OPL550-0C (Buffer, Open-Collector) •• 
loH High Level Output Current 1.00 100 µA Vee= 4.5V, Vo~= 30V, 

Ee= 3.0mW/cm 

VoL Low Level Output Voltage 0.25 0.40 v Vee= 4.5V, loL = 12.BmA, 
Ee=O 

OPL551 (Inverter, Totem-Pole) 

VoH High Level Output Voltage 2.4 3.3 v Vee= 4.5V, loH = -BOOµA, 
Ee=O 

VoL Low Level Output Voltage 0.25 0.40 v ~~~ ;.6~~)~~2 12.BmA, 

los Short Circuit Output Current -20 -55 -100 mA Vee= 5.5V, Ee= 0, 
Output=GND 

OPL551-0C (Inverter, Open-Collector) 

loH High Level Output Current 1.00 100 µA Vee = 4.5V, VoH = 30V, 
Ee= 0 

VoL Low Level Output Voltage 0.25 0.40 v Vee= 4.5V, loL= 12.BmA, 
Ee= 3.0mW/cm2 

OPL550,0PL551 

Ir, It Output Rise, Time Output Fall Time 25 70 ns Vee= 5.0V, TA= 25°C, 
Ee = O or 3.0mW/cm2 

IPLH, IPHL Propagation Delay, Low-High, High-Low 2.5 5.0 µs f = 10.0kHz, D.C. = 50%, 
AL = BTTL Loads 

OPL550·0C, OPL551-0C 

Ir, It Output Rise, Time Output Fall Time 25 70 ns Vee= 5.0V, TA=25°C, 
Ee = O or 3.0mW/cm2 

IPLH, IPHL Propagation Delay, Low-High, High-Low 2.5 5.0 µs f = 10.0kHz, D.C. = 50%, 
RL=3600 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPL550, OPL551 Series 

Typical Performance Curvei 

Output Voltaga vs. 
Ambiant Tamparatura 

4.0 r-"T"""""T-.-........ --.-.,.... ...... --.-. 
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Output Currant (High) vs 
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Short Circuit Output Currant vs. 
Ambient Temperatura 
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Ri11 Time and Fall time vs 
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Types OPLSSO, OPL551 Series @®OPTEK 

Normalized Threshold lrradianca vs 
Ambient Temperature 

2.0 ~-.-~-~-.--.:--~ ..... -~~ 
Vcc=s.o v 
Light Source is 
GaAs, >. = 935 nm 
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" 

Angular Displacement from 
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Switching Test Curve for Inverters 

OUTPUT 
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LED: f = 1 D kHz, D.C. = 50% 

LED: f = 10 kHz. O.C. = 50% 
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Product Bulletin OPL560 
May 1993 

~®OPTEK 

Photologic™ Sensors 
Types OPL560, OPL561, OPL562, OPL563 Series 

Features 

• Four output options 
• High noise immunity 
• Direct TIULSTIL interface 
• Low cost plastic side-looking package 
• Mechanically and spectrally matched 

to the OP140 and OP240 series LED's 
• Data rates to 200 kBaud 
• Two sensitivity options 

Description 

The OPL560, OPL560-0C, OPL561, 
OPL561-0C, OPL562, OPL562-0C, 
OPL563, and OPL563-0C contain a 
monolithic integrated circuit which 
incorporates a photodiode, a linear 
amplifier, voltage regulator, and a 
Schmitt trigger on a single silicon chip. 
The devices feature TIULSTIL 
compatible logic level output which can 
drive up to 1 O TIL loads over supply 
voltages ranging from 4.5 V to 16 V. 
The Photologic™ chip is encapsulated in 
a molded plastic package which has an 
integral lens for enhanced optical 
coupling. 

DIMENSIONS ARE IN INCHES IMILLIMETERSI 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee ................................................ 18V 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature Range [1/16 inch (1 .. 6mm) from case for 5 sec. with sol-
dering iron] ...................................................... 240°C 
Power Dissipation .............................................. 200mW(1l 
Duration of Output Short to Vee (OPLSso, OPLss1, OPLss2, OPL563) . . . . . . . . . . . 1.00sec. 
Duration of Output Short to Vee (OPL560-0e, OPL561-0e, OPL562-0e, OPL563-0e) . 1.00sec. 
Voltage at Output Lead (OPL560-0e, OPL561-0e, OPL562-0e, OPL563-0e). . . . . . . . . . . 35V 
Sinking Current. , ................................................ 50.0mA 
Sourcing Current (OPL560, OPL561, OPL562, OPL563) ........................ 1 O.OmA 
lrradiance (OPL560, OPL560-0C, OPL561, OPL561-0C) ............................. 9mW/cm2 
lrradiance (OPL562, OPL562-0e, OPL563, OPL563-0e). . . . . . . . . . . . . . . . . . . . . . . 3mW/cm2 
Notes: 
(1) Derate linearly 2.50mWfC above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 o sec. maximum when flow 

soldering. Max 20 grams force may be applied to the leads when soldering. 
(3) lrradiance measurements are made with ;u = 935nm. 

Schematics 
OPL560JOPL562 

!Totem-Pole Outputl Buffer 

Light On - Output High 

OPL56D·OC, OPL562·0C 
!Open-Collector Output! Buffer 

-~,~o,J:,.:="=:;----r-~vcc 
REGULATOR 

OUT 

Light On - Output High 

OPL561JOPL563 
!Totem-Pole Output! Inverter 

Light On - Output Low 

OPL561·0C, OPL563·0C 
!Open-Collector Output! Inverter 

VOlTAGE 
REGULATOR 

">.. 

Light On - Output Low 

vcc 

OUT 

GNO 

vcc 

OUT 

GNO 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPL560, OPL561 Series 
Electrical Characteristics (-40°C to +85°C unless otherwise noted) Vee= 4.5 to 16.0 V 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Vee Operating Supply Voltage 4.5 16.0 v 
Peak-to-Peak Vee Ripple Necessary 2 v f = DC to 50 MHz 
to Cause False Triggering of Output 

Eer(+) Positive-Going Threshold lrradiance(3l 
mW/cm2 OPL560, OPL560-0e, 0Pl561, OPL561-0e .09 .55 TA= 25°C 

OPL560A, OPL560-0eA, OPL561A, OPL561-0eA .09 .36 mW/cm2 TA= 25°C 
OPL560B, OPL560-0eB, OPL561B, OPL561-0eB .18 .55 mW/cm2 TA= 25°C 

Eer(+)/Eer(-) Hystere$iS Ratio 1.20 1.55 2.00 

Ice Supply Current 8.0 12.0 mA Ee = 0 or 1 mW/cm2 

OPL560 (Buffer, Totem-Pole) 

VoH High Level Output Voltage Vcc-2.1 v loH = -1.0µA, 
Ee= 1 mW/cm2 

VoL Low Level Output Voltage 0.40 v loL= 16mA, Ee= O 

OPL560-0C (Buffer, Open-Collector) 

100 µA Vott = 30V, Ee= 1.0mW/cm2 I 0.40 v loL= 16mA, Ee= 0 

Iott High Level Output Current 

VoL Low Level Output Voltage 

OPL561 (Inverter, Totem-Pole) 

VoH High Level Output Voltage Vcc-2.1 v Iott= -1mA, Ee= 0 

VoL Low Level Output Voltage 0.40 v loL = 16mA, Ee = 1.0mW/cm2 

OPL561-0C (Inverter, Open-Collector) 

Iott High Level Output Current 100 µA Vott= 30V, Ee= 0 

VoL Low Level Output Voltage 0.40 v loL = 16mA, Ee = 1.0mW/cm2 

OPL560, OPL561 

tr. t1 Output Rise Time, Output Fall Time 70 ns TA= 25°C, Ee= 0 or 

tPLH, tPttL Propagation Delay, Low-High, High-Low 5.0 µs 1.0mW/cm2, f = 1 O.OkHz 
DC = 50%, AL = 1 OTTL Loads 

OPL560-0C, OPL561-0C 

tr. t1 Output Rise Time, Output Fall Time 100 ns TA= 25°C, Ee= 0 or 

tPLH, tPHL Propagation Delay, Low-High, High-Low 5.0 µs 1.0mW/cm2, f = 1 O.OkHz, 
DC = 50%, AL= 3000 

Typical Performance Curves 

OPL560, OPL561, DPL562, OPL563 
Output Voltage vs. Ambient Temp. 

OPL56D·DC, DPL561-DC, DPL562-0C, OPL563·DC 
High Output Current vs. Ambient Temp. 

DPL560, DPL56D·DC, DPL561, DPL561·DC 
Normalized Threshold lrradiance vs. TA 

3.5 ,..-,-..,-,--,--,.....-1-....,+-'=0-"r""'I 

> 3.0 
I 

~ 2.51--+--+--t--+--+--1-1--~ 

~ 

~ 2.01---+--+-+--+--+ 
::; vee - 4.5 v t--1 = 1.51---+--+----+--+--+loL - 16 mA f--1 
I IQH • -1 mA t--1 
I 1.o 1---+--+----+--+--+--+->--+----1 

~ 
0.5 t---+--+--+--+--+--<>--+-+--< 

VOL 

E55 -35 -15 5 25 45 65 65 105 125 
TA - AMBIENT TEMPERATURE - •e 

0.05 

~ 0.041--+-+--+--+--+-+--t-1--I 

i a 0.031--+-+--+--+--+-+-tt-1--1 

~ ] = 0.021--+-+-+-+--+--HH--+--I 

i, r--+~cc - 4.5 v+--+-_...71---+--+--< 
VOJ.H • 3,0 V 

::c 0.01 1--+--t--+..L--<f--+--il--+--+--t 
9 

E55 -35 -15 5 25 45 65 85 105 125 
TA - AMBIENT TEMPERATURE - •e 

2.0 J_ 
E,,Tl•I Vee·5V 

..l i 1.8 

5 

~ 
~ 
~ 

1' 

~ 1.6 

= ! 1.4 

i= 1.2 

!!! 
~ 1.0 

"' io.s ~ :::-.,E1TH 

0.6 :.:s1.. 
-55 -35 -15 5 25 45 65 85 105125 

TA - AMBIENT TEMPERATURE - 'C 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPL562, OPL563 Series ~.OPTEK 
Electrical Characteristics (-40°C to +85°C unless otherwise noted) Vee= 4.5 to 16.0 V 

SYMBOL PARAMETER MIN TYP MAX 

Vee Operating Supply Voltage 4.5 16.0 

Peak-to-Peak Vee Ripple Necessary 2 
to Cause False Triggering of Output 

EeT(+) Positive-Going Threshold lrradiance(3) 
OPL562, OPL562-0e, OPL563, OPL563-0e .025 .230 
OPL562A, OPL562-0eA, OPL563A, OPL563-0eA .025 .140 
OPL562B, OPL562-0eB, OPL5638, OPL563-0eB .070 .230 

EeT(+)/Eer(-) Hysteresis Ratio 1.20 1.55 2.00 

Ice Supply Current 8.0 12.0 

OPL562 (Buffer, Totem-Pole) 

VoH High Level Output Voltage Vcc-2.1 

VOL Low Level Output Voltage 0.40 

OPL562-0C (Buffer, Open-Collector) 

loH High Level Output Current 100 

VoL Low Level Output Voltage 0.40 

OPL563 (Inverter, Totem-Pole) 

VoH High Level Output Voltage Vcc-2.1 

VoL Low Level Output Voltage 0.40 

OPL563-0C (Inverter, Open-Collector) 

loH High Level Output Current 100 

VOL Low Level Output Voltage 0.40 

OPL562, OPL563 

tr, It Output Rise Time, Output Fall Time 70 

tPLH, tPHL Propagation Delay, Low-High, High-Low 6.0 

OPL562-0C, OPL563-0C 

tr, It Output Rise Time, Output Fall Time 100 

tPLH, tPHL Propagation Delay, Low-High, High-Low 6.0 

Typical Performance Curves 

OPL562, OPL562·DC, OPL563, OPL563-0C 
Normalized Threshold lrradianca vs. Amb. Temp. 

Normalized Spectral Response 

1.9 
t:X'eTl+I J. 

vcc-5v 

"' ~ ~ 
~ 

'" ~ E,TI~ ,__ f-
0.5 

-55 -35 -15 5 25 45 65 85 105 125 
TA - AMBIENT TEMPERATURE - 'C 

1.0,....-,--,--,--,~----........... ~::;~--r---r-, 

f ' o.ei.--+-.Ll+,17,,...._-+-+--+--+-CS:-..__, 

!_r 
~O.Bv \ 
c t--+--+--+--+--+--+--+--+--~__l~ 
~ 

r4t--+--+--+--+--+--+--+--+--+--i 

0.2>--+--+--+--+--+--+--+--+--..__. 

~._oo_.__6.._oo--'--1.._oo-"--s.._oo-"--so;.,o--'-_.,.1000 
~ - WAVELENGTH - nm 

UNITS 

v 
v 

mW/cm2 

mW/cm2 

mW/cm2 

mA 

v 

v 

µA 

v 

v 
v 

µA 

v 

ns 

µs 

ns 

µs 

"' 

TEST CONDITIONS 

f =DC to 50 MHz 

TA= 25°C 
TA= 25°C 
TA=25°C 

Ee = 0 or .3mW/cm2 

IOH = -1.0µA, 
Ee = .3mW/cm2 

loL= 16mA, Ee= 0 

VoH = 30V, Ee= .3mW/cm2 

loL= 16mA, Ee= 0 

loH=-1mA, Ee=O 

loL = 16mA, Ee = .3mW/cm2 

VoH=30V, Ee=O 

loL = 16mA, Ee = .3mW/cm2 

TA= 25°C, Ee= 0 or 

.3mW/cm2, f = 10.0kHz 
DC = 50%, AL = 1 OTTL Loads 

TA=25°C, Ee=O or 

.3mW/cm2, f = 10.0kHz, 
DC = 50%, AL = 3000 

Angular Displacement from 
Package Mechanical Axis 

~ 75t---t-hl---t-+---t--f'l1'<-l---I 
~ 
~ e so 
~ 
c 
:::: 
~ 25 Horizootal Venical 

, __ , (------1 

i Based on IL 'vs. Anlular Displac~ment 
readings from 5 photo diode-bonded 

0 samples. 

-40 -30 -20 -10 0 10 20 30 40 
ANGULAR RESPONSE ITypJ - 0' 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPL562, OPL563 Series 

Typical Parformance Curv11 

Normalized Supply Currant 
vs. Ambient Temperature 

1.15 ~ I 
~ 1.1D~EJow1,__-+--+--+-,__--< 
IE .~ ! 1.05 l '\ 

~ 
~ 1 .DO f-"tccEe IHIGHJ " ~ 
iil "' 
!1J 0.95 ~filPUT1 ~~L~ADEO _s rs 
'ii lccEe ILDWJ • o mW/cm' +JS..~t--+--+--< 
ill lccft IHIGHI • 1 mW/cm' 'II 
~ 0.90 ~~for OPL560 Series-+-..,'\.c-i ··-+---t 

lccEe tHIGHJ • 0.3 mWlcm'-1-~~-+---t 
ltor OPL562 Series J_ 

0 ·8~55 -35 -15 5 25 45 65 85 105 125 
TA - AMBIENT TEMPERATURE - °C 

DPL560, OPL561, DPL562, DPL563 
Rise Time & Fall Time vs. TA 

100 ..-l"".,~-c;.,..n1 d-it1""J"'s:--.-....-..,---.-....-.. 
1-vcc • 5 V· --+-1-+--lf--+--t---1 

BO 1-Fraquency • 10 kHz --l-+--+--1---l 
~ Duty Cycle • 50% I ,I .1 

t-Output load - 10 TTL equivalent circuit-t---1 
~ >= 601--1--+---,f--+--+--l-+--+--I 

I i 40t---+---+--+,__+--+---+-+--+----t 

I r--t--T--lf---t--t---1--=:;;oltr~ 

~ 201-;±;;J;~f::::f;~~~=~t!!_f +--l 
o ....... _.__.._.__...__.___._..__.___. 
-55 -35 -15 5 25 45 65 85 105 125 

TA - AMBIENT TEMPERATURE - "C 

DPL560, OPL56D·DC. OPL581, OPL561·DC 
Propagation Time vs. Amb. Temp. 
10 

~ 
I 

Test Conditions: 
Vee • 5 v -r---+--+--1 

Tp e,1+1-~;::!~r~u~~ ~H!m _w_1•.,.""-1---i 
Duty Cycle • 50% 
light Sourca: OPl 30 GaAs LED 

1--1---c---+-IX • 935 nm) 

Output load: 1 0 TTL equivalent circuit 
_a. 0 or 300 O pull·up resistor 

-55 -35 -15 5 25 45 65 85 105 125 
TA - AMBIENT TEMPERATURE - "C 

DPL56D·OC, DPL561·DC, OPL5&2·DC, OPL563·DC 
Rise Time & Fall Time vs. TA vs. Output Load 

500 

~ 400 
I 

~ 
~ 300 

I 200 
I 

$100 

0 

l l tr. RL - 2 k!I 

l l -P 
Test Conditions: 
vcc-5v 
Frequency • 10 kHz 
Duty Cycle - 50% 
Output load • RL putl·up resistor t RL _ 1 kO 

I I '.:.-
l l 

tf, RL • 300, 1 k, 2 kl! 

I I I 1,, RL - 300 II 

-55 -35 -15 5 25 45 65 85 105 125 
TA - AMBIENT TEMPERATURE - °C 

OPL582, OPL582-0C, DPL5&3, DPL583·DC 
Propagation Time vs. Amb. Tamp. 

~ 
I 

Test Conditions: 

Ip Eel•l-~I~ 0A~p~1Ude -+. -0.3-mf-W-/cm'+---i 
,___..,..._-r--fraquency • 10 kHz 

Duty Cycle • 50% 

Light Source: OP130 GaAs LEO 
I I IX - 935 nml 

Output Load: 10 TTL equivalent circuit 
,s.. 0 or 300 0 pull-up resistor 

-55 -35 -15 5 25 45 65 85 105 125 
TA - AMBIENT TEMPERATURE - °C 

Switching Test Curves I 
Switching Test Curve for Inverters 

INPUT-~-- 50, 

lfllNI --'1 ['--- If = 0 

lpEei•l-1 -i 1-'PEe1-1 

OUTPUT 
Vo 

tO'I ________ ·_ go ... VoH 

LEO: I= 10 kH>. D.C. = 50'o 

Switching Test Curve for Buffers 

INPUT ~-__ _ _ _ _ ·--· SO ... 

lfilNI If= 0 

tpEe!+) - - lpEe(-l 

OUTPUT 
Vo 

90 ... ------- ~VOH 

::::::_-_-_-.::-.::-=j~, ~o''v:Lv 
LEO I= 1 0 kHz. D.C = 50 ... 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
4-11 



Product Bulletin OPL583 
May 1993 

@.OPTEK. 

Dual Channel PhotologicrM Encoder Detector 
TypeOPL583 

Features 

• Two matched detectors with photoli
thographic control of relative position 

• Dual Photologic™ circuitry in single 
package provides reduced compo
nent count 

• Open collector inverter output for flexi
bility of circuit interface 

• Low cost plastic housing 

Description 

The OPL583 contains a monolithic 
integrated circuit which incorporates two 
independent photodiodes, linear 
amplifiers, Schmitt trigger circuits, and 
output transistors served by a common 
voltage regulator. The outputs are 
Til.JLSTTL compatible and can drive 8 
TIL loads over a voltage range from 4.5 
to 16 V. Applications include linear and 
rotary encoders with resolutions 
determined by external apertures. The 
fixed relative position of the two 
photodiodes and the matched 
characteristics of the two channels allow 
considerable design flexibility. 

.100 (2.54) 

:09012.29i 

.233 S.92) 

:w-s.m 

-[ GNO 

.015 (.38) X 45•, 3 PL 

.oss (l.'40} 3 PL 

.045 (1.11) 

[
. 03& (. 91 ) DETECTOR SLRFllCE 

_.032 (.Bl) 

.oea (U•l ~·==-'- ' I 

.082 c2.oe> LL~--- - - : 
I 

~ .022(.56) l .OIB <~.018 (.46) 

. =---r 
OH£NSJONS ARE IN It\Ct£S (MILLIIETERS) 

Absolute Maximum Ratings (TA = 25° C unless otherwise noted) 

Supply Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 y(SJ 
Storage Temperature . . . .. . .. . . .. . .. . . . .. . . .. . . .. .. . .. .. . -40° C to + 100° C 
Operate Temperature. . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . -40° C to +85° C 
Lead Solder Temperature [1/16 inch (1.6 mm) from case for 5 sec. with soldering ironJ 
............................................................. 260°cC > 

Power Dissipation............................................. 200 mwC1> 
Duration of Output Short to Vee. . .. . . . .. . . . . . .. . . .. .. . .. .. .. . . . .. . 1.00 sec. 
Voltage At Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 V 
Low Level Output Current (sinking) . . .. .. . . . . . .. . . .. . . . .. .. .. . . . .. . . . 40 mA 

Notes: 
(1) Cerate linearly 2.67 mWf' C above 25° C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

Max 20 grams force may be applied to leads when flow soldering. 
(3) A O.o1 µF capacitor should be used across the Vee and GND leads to stabilize the power 

supply line. 
(4) lrradiance measurements are made with A= 940 nm. 
(5) Cerate linearly 0.37 Vt' C above 58" C. 

Schematic 

OptekTechnology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Type OPL583 
Electrical Characteristics (TA= 25°C, Vee = 4.5 V - 16.0 V unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS 

Vee Operating Supply Voltage(3l 4.5 16 v 
EeT(+) Positive Going Threshold lrradiance(4) .05 .10 .25 mW/cm2 

Eer(+)/Eer(-) Hysteresis Ratio 1.1 1.5 2.0 

MATCH Channel Match 0.67 1.00 1.50 
EeT(+,A)/EeT(+,B) 

leeL Supply Current 8.5 12.0 mA 
Both Outputs Low 
(Both Photodiodes Irradiated) 

leeH Supply Current 3.5 6.0 mA 
Both Outputs High 
(Both Photodiodes Shaded} 

leeM Supply Current 6 mA 
Mixed Output States (One High, One Low) 

loH High Level Output Current 

VoL Low Level Output Voltage 

Propagation Delay 
TPHL Output High to Low 
TPLH Output Low to High 

tr Output Rise Time 
ti Output Fall Time 

Typical Performance Curves 

Angular Displacement from 
Package Mechanical Axis 

; mor-T-.-1--.-V_,V1,....-.,,...,....,....l'-,..,.N-H,..............--. 

~ 75 ~ \ j Based on IL vs. 
fi- 91 t---lt-1 Angular Displacement H 1-
- readings from 5 
•
'C1::1"' photodiode·bonded j samples 

)251 \i 
O+-l-li-+-+-+--+--l-+-+-1-+--l 
.g) ·75 -II -45 -:tl -15 0 15 :tl 45 Ill 75 Ill 

Angular Response (Typ) - o0 

1.0 30.0 

0.21 0.40 

2 
10 

20 
15 

Normalized Threshold lrradlance 
vs. Ambient Temperature 

µA 

v 

µs 
µs 

ns 
ns 

2.5 ..----.--.---.--.----.---. 

g i 2D 

I \5 

Vcc=5V 
A.=940nm 

~ W+---<--+-----+---+---< 

al 
.!::! 
~ 0.5+---l---+--+--+---l""'---1 

~ 

~ o 25 9l 75 m 
TA· Ambient Temperature - 0e 

TEST CONDITIONS 

Ee= 0.5 mW/cm2, No Load on Output 

Ee= O mW/cm2, No Load on Output 

Ee = 0 mW/cm2 and 0.5 mW/cm2 

Ee= 0 mW/cm2, VoH = 16 V 

Ee= 0.5 mW/cm2, loL = 12.8 mA 

Vee= 5 V, AL= 360 0 
Ee= O or 0.5 mW/cm2, f = 1 o kHz, 
D.C.=50% 

c 

Supply Current vs. Ambient 
Temperature 

-~~-~-~-~-~~ Vee= 16V 
No Load On Output 
A.=940nm 2 
Ee = 0.5mW/cm2 for leeL 
Ee = O.OmW/cm for ICCH 

~ 8+---i,__-+---t---t---t-----t 
8 
~ 
g. 2 +----li---+--+--+--1----l 

rJ> 

OW.........!h-,-,....+,..........+.~+.-.~h-r....-l 

-91 -25 o 25 9l 75 m 
TA - Ambient Temperature - 0e 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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TypeOPL583 ~.OPTEK 
Typical Performance Curves 

High Level Output Current vs. 
Ambient Temperature 

Low Level Output Voltage vs. 
Ambient Temperature 

Rise, Fall Time vs. Ambient 
Temperature vs. Output Load 

250 A. ~1J4cf.i"m I I T 
Vcc=4.5V vJc=41v 1 

l_ VOH=18V 
1--f:e = OmW/cm2 I/ ' 

1=10KHz 
Duty Cycle = 50%V.-:::::11===+--l 

r-fL = 12.BmA 
=940nm 2 

Ee = 0.5mW/cm 
U) 200 
7 tr, RL=2kn 

i fi 
8 
'S 8 1) 

§ 
.s::. 
.2' 
J: 0 

7 v 
v ~ 

-00 ·25 0 25 50 75 
TA· Ambient Temperature - De 

Propagation Delay vs. Ambient 
Temperature 

Amplitude = 0.5mW/cm 
Vcc=5V 

~ fi RL=360'1 
A.=940nm 
I= 10KHz 
Duty Cycle = 50% 

m 

I ·~ 
o+.-i ....... tTTTTi,..,........+T'T'1...+ ....... .+.....,...,rl 
-00 ·25 0 25 50 75 m 

TA· Ambient Temperature - De 
OP140 

Optek Technology, Inc. 1215 W. Crosby Road 

I--i.--
~ 

VOL 

·25 25 50 75 m 
TA • Ambient Temperature - De 

Typical Appllcatlon 

I 
I 

. tµf I 

= I .= ED Amplitude = 0.5tnW/cm2 

~ I 
~m'r-=:t:::::l===t==~t~tR~L~=11,;.:.:k'1 
c: 

cn
j 50+-~+----l~-4~~~-+---I 

Ir, RL = 360'1 

·25 

TA - Ambient Temperature- De 

!OK !OK 

L __,__.. OPL583 --T--

Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletln OPL800 
January 1995 

8.0PTEK 

Photologic™ Hermetic Sensors 
Types OPL800, OPL801 Series 

Features 

• Four output options 
• High noise immunity 
• Direct TTULSTTL interface 
• T0-18 hermetic package 
• Mechanically and spectrally matched 

to OP130 and OP231 series LEDs 
• Data rates to 250 kBaud 
• TX-TXV process available 

(see Hi-Rel section) 

Description 

The OPLBOO, OPLBOO-OC, OPL801, 
and OPL801-0C each incorporate a 
photodiode, a linear amplifier, and a 
Schmitt trigger on a single silicon chip. 
The devices feature TTLJLSTTL 
compatible logic level output which can 
drive up to 8 TTL loads without 
additional circuitry. Also featured are 
medium speed data rates to 250 kBaud 
with typical rise and fall times of 25 nsec. 
The Schmitt trigger's hysteresis 
characteristics provide high immunity to 
noise on input and Vee. The 
Photologic™ chip Is mounted on a 
standard T0-18 header which is 
hermetically sealed in a lensed metal 
can. These devices are 
mechanically and spectrally matched to 
OP130 and OP230 Infrared emitting 
diodes. 
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Absolute Maximum Ratings (TA = 25°C unless otherwise noted)· 

Supply Voltage, Vee (not to exceed 3 seconds) . . .. .. .. .. . . . . .. . .. . . . . . + 1 O.OV 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . • . -55°C to + 11 o0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with solderine, 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260 c<1> 
Power Dissipation. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12omw<2> 
Duration of Output Short to Vee or Ground (OPLBOO, OPL801) . . . . . . . . . . 1.00 sec. 
Duration of Output Short to Vee (OPLBOO-OC, OPL801-0C) . . . . . . . . . . . . 1.00 sec. 
Voltage at Output Lead (OPLBOO-OC, OPL801-0C). . . . . . . . . . . . . . . . . . . . . . . 35V 
lrradiance • . . . . . . . . . . . . • . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . 3mW/cm2 

Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force mf!Y be applied to leads when soldering. 
(2) Derate linearly 3.4 mWf'C above eo0c. 
(3) Light measurements are made with A.= 935nm. · 

Schematic 

OPL800 (Totem-Pole Output) Buffer OPL801 (Totem-Pole Output) Inverter 
-~-.---..--u• 'l:c - ........... - ..................... -1211:c 

......._..__. _ _..,_.__ma GND 3 GND 

Light On ·Output High Light On • Output Low 

OPL800-0C (Open-Collector Output) Buffer OPL801-0C (Open-Collector Output) Inverter 

Light On • Output High Light On - Output Low 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 
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Types OPL800, OPL801 Series 
Electrlcal Characteristics (-40°C to + 100°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Vee Operating Supply Voltage 4.5 5.5 v 
Peak-to-Peak Vee Ripple Necessary 2.0 v Vcc=5.0VDC 
to Cause False Triggering of Output f=DC to 50MHz 

EeT(+) Positive-Going Threshold lrradiance 0.05 0.18 0.60 mW/cm2 Vcc=5.0V, TA=25°cl3l 

EeT(+)/EeT(-) Hysteresis Ratio 1.5 2.0 2.5 

Ice Supply Current 15 mA Vee= 5.5V, Ee= Oor1 mW/cm 2 

OPLBOO (Buffer, Totem-Pole) 

VoH High Level Output Voltage 2.4 v Vee= 4.5V, loH = -BOOµA, 
Ee = 1.0 mW/cm2 

VoL Low Level Output Voltage 0.40 v Vee= 4.5V, loL = 12.BmA, 
Ee=O 

los Short Circuit Output Current -20 -100 mA Vee= 5.5V, Ee= 1 mW/cm2, 
Output= GND 

OPLBOO-OC (Buffer, Open-Collector) I IOH High Level Output Current 100 µA Vee= 4.5V, VoH = 30V, 
Ee = 2.0mW/cm2 

VoL Low Level Output Voltage 0.40 v Vee= 4.5V, loL = 12.BmA, 
Ee=O 

OPL801 (Inverter, Totem-Pole) 

VoH High Level Output Voltage 2.4 v Vee= 4.5V, loH = -BOOµA, 
Ee=O 

VoL Low Level Output Voltage 0.40 v Vee= 4.5V, loL = 12.BmA, 
Ee= 1.0mW/em2 

los Short Circuit Output Current -20 -100 mA Vee = 5.5V, Ee= 0, 
Output=GND 

OPL801-0C (Inverter, Open-Collector) 

loH High Level Output Current 100 µA Vee= 4.5V, VoH = 30V, 
Ee=O 

VoL Low Level Output Voltage 0.40 v Vee= 4.5V, loL= 12.BmA, 
Ee= 1.0mW/cm2 

OPLBOO, OPL801 

tr. t1 Output Rise Time, Output Fall Time 70 ns Vee= 5.0V, TA= 25°9, 
Ee= 0 or 1.00mW/cm 

tPLH, tPHL Propagation Delay, Low-High, High-Low 5.0 µs f = 10.0kHz, D.C. = 50%, 
AL= BTTL Loads 

OPLBOO-OC, OPL801-0C 

tr. t1 Output Rise Time, Output Fall Time 70 ns Vee= 5.0V, TA= 25°9. 
Ee= O or 1.00mW/em 

tPLH, 1PHL Propagation Delay, Low-High, High-Low 5.0 µs I= 10.0kHz, D.C. = 50%, 
RL=3600 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPLSOO, OPL801 Series 

Typical Performance Curv11 
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Short Circuit Output Currant vs. 
Ambient Tamparatura 
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Types OPLSOO, OPL801 Series 

Typical Parformanca Curvea 
Normalized Thr11hold lrr1di1nc1 v1. 
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LED: I= 10 kHz, O.C. = 50% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPL81 O 
May 1993 

~.OPTEK 

Photologic™ Hermetic Sensors 
Types OPL810, OPL811, OPL812, OPL813 Series 

Features 

• Four output options 
• High noise immunity 
• Direct TTULSTTL interface 
• T0-18 hermetic package 
• Mechanically and spectrally matched 

to the OP130 and OP230 series de
vices 

• Two sensitivity options 
• Data rate to 200 kBaud 

Description 

The OPL810, OPL810-0C, OPL811, 
OPL811-0C, OPL812, OPL812-0C, 
OPL813, and OPL8130-0C contain a 
monolithic integrated circuit which 
incorporates a photodiode, a linear 
amplifier, a voltage regulator, and a 
Schmitt trigger on a single silicon chip. 
The devices feature TTULSTTL 
compatible logic level output which can 
drive up to 1 o TTL loads over supply 
voltages ranging from 4.5V to 16V. The 
Schmitt trigger's hysteresis 
characteristics provide high immunity to 
noise on input and Vee. The 
Photologic™ chip is mounted on a 
standard T0-18 header which is 
hermetically sealed in a lensed metal 
can. 
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Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee................................................ 18V 
Storage Temperature Range............................... -65°C to +125°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +105°C 
Lead Soldering Temperature Range [1/16 inch (1.6mm) from case for 5 sec. with sol-
dering iron] .................................................... 260°d1l 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250mw<2> 
Duration of Output Short to Vee (OPL810, OPL811, OPL812, OPL813) .................. 1sec. 
Duration of Output Short to Vee (OPL810-0C, OPL811-0e, OPL812-0e, OPL813-0e) . . . . 1 sec. 
Voltage at Output Lead (OPL810-0e, OPL811-0C, OPL812-0C, OPL813-0e). . . . . . . . . . . 35V 
Sinking Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Sourcing Current (OPL810, OPL811, OPL812, OPL813) ................................. 10mA 
lrradiance (OPL810, OPL810-oe, OPL811, OPL811-0e) ............................. 2mW/cm2 
lrradiance (OPL812, OPL812-0e, OPL813, OPL813-0C) ............................. 1 mW/cm2 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max 20 grams force may be applied to the leads when soldering. 
(2) Derate linearly 2.5mW!°C above 25°C. 
(3) Light measurements are made with A.i = 935nm. 

Schematics 
OPL810, OPL812 

!Totem-Pole Outputl Buffer 

Light On - Output High 

OPL810-0C, OPL812-0C 

!Open-Collector Outputl Buffer 

~~'""°'f",;;;,=:;-----r-~vcc 
REGUlATOR 

OUT 

Light On - Output High 

OPL811, OPL813 
!Totem-Pole Outputl Inverter 

Light On - Output low 

OPL811-0C, OPL813-0C 

!Open-Collector Outputl Inverter 

Light On - Output Low 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPL810, OPL811 Series 
Electrical Characteristics (-40°C to +100°C unless otherwise noted) Vee= 4.5 to 16.0 V 

SYMBOL PARAMETER MIN TYP MAX 

Vee Operating Supply Voltage 4.5 16;0 

Peak-to-Peak Vee Ripple Necessary 1.0 
to Cause False Triggering of Output 

EeT(+) Positive-Going Threshold lrradiance(3) .015 .06 .20 

EeT( + )/EeT(-) Hysteresis Ratio 1.20 1.55 2.00 

Ice Supply Current 15.0 

OPL810 (Bulfer, Totem-Pole) 

VoH High Level Output Voltage Vcc-2.1 

VoL Low Level Output Voltage 0.40 

OPL810-0C (Bulfer, Open-Collector) 

loH High Level Output Current 100 

VOL Low Level Output Voltage 0.40 

OPL811 (Inverter, Totem-Pole) 

VoH High Level Output Voltage Vcc-2.1 

VoL Low Level Output Voltage 0.40 

OPL811-0C (Inverter, Open-Collector) 

IOH High Level Output Current 100 

VoL Low Level Output Voltage 0.40 

OPL810, OPL811 

tr, ti Output Rise Time, Output Fall Time 70 

tPLH, tPHL Propagation Delay, Low-High, High-Low 5.0 

OPL810-0C, OPL811-0C 

tr. t1 Output Rise Time, Output Fall Time 100 

tPLH, tPHL Propagation Delay, Low-High, High-Low 5.0 

Typical Performance Curves 
Output Voltage vs. Ambient Temti. 
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UNITS TEST CONDITIONS 

v 
v I = DC to 50 MHz 

mW/cm2 TA=25°C 

mA Ee= 0 or 0.4 mW/cm2 

v loH = -1.0mA, 
Ee= 0.4 mW/cm2 

v loL = 16mA, Ee= 0 

µA VoH = 30V, Ee= 0.4mW/cm2 

v loL = 16mA, Ee = 0 

v loH = -1mA, Ee= 0 

v loL = 16mA, Ee = 0.4mW/cm2 

µA VoH=30V,Ee=O 

v loL= 16mA, Ee= 0.4mW/cm2 

ns Vcc=5V, TA= 25°C, Ee= 0 or 

µs 0.4mW/cm2, I= 10.0kHz 
DC = 50%, AL = 1 OTTL Loads 

ns Vcc=5V, TA= 25°C, Ee= 0 o 

µs 0.4mW/cm2, I= 10.0kHz, 
DC = 50%, AL = 3000 

Normalized Threshold lrradiance vs. TA 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPL812, OPL813 Series ~.OPTEK 
Electrical Characteristics (-40°C to+ 100°C unless otherwise noted) Vee= 4.5 to 16.0 V 

SYMBOL PARAMETER MIN TYP MAX 

Vee Operating Supply Voltage 4.5 16.0 

Peak-to-Peak Vee Ripple Necessary 1.0 
to Cause False Triggering of Output 

EeT(+) Positive-Going Threshold lrradiance(3) .005 .025 .10 

EeT(+)/EeT(-) Hysteresis Ratio 1.20 1.55 2.00 

Ice Supply Current 15.0 

OPL812 (Buffer, Totem-Pole) 

VoH High Level Output Voltage Vcc-2.1 

VoL Low Level Output Voltage 0.40 

OPL812-0C (Buffer, Open-Collector) 

IOH High Level Output Current 100 

VoL Low Level Output Voltage 0.40 

OPL813 (Inverter, Totem-Pole) 

VoH High Level Output Voltage Vcc-2.1 

VoL Low Level Output Voltage 0.40 

OPL813-0C {Inverter, Open-Collector) 

loH High Level Output Current 100 

VOL Low Level Output Voltage 0.40 

OPL812, OPL813 

Ir, It Output Rise Time, Output Fall Time 70 

tPLH, tPHL Propagation Delay, Low-High, High-Low 5.0 

OPL812-0C, OPL813-0C 

Ir. tr Output Rise Time, Output Fall Time 100 

IPLH, tPHL Propagation Delay, Low-High, High-Low 5.0 

Typical Performance Curves 

Normalized Threshold lrradiance vs. Amb. Temp. 
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Normalized Spectral Response 
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TEST CONDITIONS 

f = DC to 50 MHz 

TA= 25°C 

Ee = 0 or 0.2 mW/cm2 

~.H == ~.1·?:~Jcm2 
loL = 16mA, Ee= 0 

VoH = 30V, Ee= 0.2mW/cm2 

loL = 16mA, Ee= 0 

loH=-1mA, Ee=O 

loL = 16mA, Ee = 0.2mW/cm2 

VoH=30V, Ee=O 

loL= 16mA, Ee= 0.2mW/cm2 

Vcc=5V, TA=25°C, Ee=O or 

0.2mW/cm2, f = 1 O.OkHz 
DC = 50%, RL = 1 OTTL Loads 

Vcc=5V, TA= 25°C, Ee= 0 o 

0.2mW/cm2, f = 10.0kHz, 
DC = 50%, RL = 3000 

Angular Displacement from 
Package Mechanical Axis 
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Types OPL812, OPL813 Series 

Typical Performance Curves 

Normalized Supply Current 
vs. Ambient Temperature 
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Rise Time & Fall Time vs. TA 

l OO f-~t e;;;diti:.;; . 
vee - 5 v • ~_,__ 1-t--t---+--t----1 

80 t-- ~requencv .. 1 O kHz -t--+--1---+----1 
~ Duty Cycle - 50% ! .l -T 

1-- Output load - 10 TTL equivalent circuit t---1 

" ~ 60t--t--t--+----l--+--t-+---+--< 

O'---'-~'--......_--'~-'---'~-'---'~~ 
-55 -35 -15 5 25 45 65 B5 105 125 

TA - AMBIENT TEMPERATURE - 0 e 

Propagation Time vs. Amb. Temp. .. 
" I 

" ;:: 
z 
0 

~ 
i 
":ft 
~ 

":ft 
~ 

10 
Test Conditions: 
Vee - 5 v 
Pulse Amplitude .. 1 mW/cm2 

Frequency .. 10 kHz --t---+---1 
Duty Cycle - 50% 
Light Source: OP130 GaAs LED 

t--t--..t--+--t-!A - 935 nm~ 

25 45 65 85 105 125 
TA - AMBIENT TEMPERATURE - °C 

Rise Time & Fall Time vs. TA vs. Output Load 
500 

± j 
tr, AL - 2 kn -v 

Test Conditions: ~ 400 

Vee - 5 v 
Frequency - 10 kHz 
Outy Cycle - 50% 

Outit LJ - AL pull·up tesistor ~ -1kO 

I I 
.ii 100 

tf, AL - 300, 1 k. 1 kO 

l l .1. lr.RL-3000 

0 
-55 -35 -15 15 45 65 B5 105 125 

TA - AMBIENT TEMPERATURE - 0 e 

Propagation Time vs. Amb. Temp. 

Light Source: OPl 30 GaAs LED 
I I I>.. - 935 nm) 

Output Load: 10 TTL equivalent circuit 
or 300 0 pull-up resistor o ............... ~'---'-~~~~~~~~~ 

-55 -35 -15 5 25 45 65 B5 105 115 
TA - AMBIENT TEMPERATURE - 0 e 

Switching Test Curves I 
Switching Test Curve for Buffers 

INPU:fllNI. ~ :f0~0 
1PEei+l~I 1-- __ ,\...._ 1PEe{-) 

OUTPUT 

Vo 

90% ------- ~---VoH 

tl,Oj ==---_-_:-==j~,L~oo;;'v:,v 
LED l=-10 kHz.DC ='JOa,o 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPS665 
May 1993 

@®OPTEK 

Matched LED and Photosensor Pair 
Types OPS665, OPS666, OPS667 

Features 

• T-1 package style 
• High current transfer ratio 
• Low cost plastic package 
• Three current range selections 

Description 

The OPS665 through OPS667 each 
consist of a gallium arsenide infrared 
emitting diode (OP165) and an NPN 
silicon phototransistor (OP505) mounted 
in matched plastic T-1 packages. 
Matched pairs are desirable where the 
application is unique and the quantity 
required does not justify assembly 
tooling costs. The units are offered in 
three different sensitivity ranges to give 
the designer more flexibility. If separation 
between the LED and sensor is greater 
than two times the specified lc(ON) 
distance, proper alignment becomes 
critical. It should be remembered that the 
sensor is sensitive to ambient light. 
Although sold as pairs, emitters are 
packaged separately from sensors for 
ease of handling. 

r- .200 (5.08) ---1 t- .030 (0.76) 
I NOM r---v'""" I 
AN~ 

I 
-+-

I 

CATHO:J 

. I .500 (12.70) • 1 MIN 

.050 (1.27) 
NOM 

NOTE: DIMENSIONS NOT SHOWN ON DP500 
ARE COMMON WITH OP160 

* FOR IDENTIFICATION PURPOSES, 
ANODE LEAD IS .06 (1.52) NOM. 
LONGER THAN CATHODE LEAD 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°C(1l 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Photosensor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation .............................................. 100mW(2l 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25°C. 

Typical Performance Curves 
Percent Changes in Power 

Output vs. time (OP165) 

100 1 K !OK 

t-TIME - Houn 

!OUK 

.. 
I 

Photosensor Spectral Response 
vs. GaAIAS AND GaAs 

~ 80 t--+--#--+--1>+-+--+-----i 

I 
~ 60 ,__,,.....+-+-+--+--H"l+--+-----i 

~ 
f 40 l+--+--+-+--HI~-+---< 
~ 
> 

~ 20 

700 800 900 1 DOD 1100 
A-WAVELENGTH - N1nom1ters 

Test Conditions (LED): 
TA"' TJ = 25°C;lf = 100 mA, DC= 0.1%, PW= 100/.IS 
Peak Wavelength · ,\p: (A) XSTR - 850 ± 30 nm 

(8) LED GaAIAs -890 ±. 20 nm 
(C) LEDGaAs-930±15nm 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

5-2 



Types OPS665, OPS666, OPS667 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS I TEST CONDITIONS 

Input Diode 

Forward Volta e 1.60 
Reverse Current 100 

Output Photosensor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

lcEO Collector Dark Current 

IC(ON) On-State Collector Current 

Typical Performance Curves 

1.0 

0.8 

0.6 

0.4 

0.2 

l\. 
1-

Coupling Characteristics 
of OP165 and OP505 

~ 
:::s:: 
~ -... t--

OPS665 0.5 
OPS666 1.0 
OPS667 5.0 

Rise and Fall Time 
vs. Load Resistance 

100 

10.0 

240 .---..,---,..-~--..----. 
Vcc•5V 
VRL = 1 V 

5. ZOO I= 100 Hz 
I PW=1 ms 

! 160 t---+----+---+~~1----1 
~ 
~ 

::: 
~ 120 

""' w 
~ 80 t---+-----,""+-
1 

VRL is Voltage 
Across Rl 

olll::.--'---L-......l.--L-----J 

v 
µA 

v 
v 
nA 

mA 
mA 
mA 

10K 

1K 

~ 100 
::: 
a: 
~ 10 

"' a: 
~ 

I 

~ 0.1 

0.01 

0.001 

IF =20mA 
VR=2.0V 

le= 100µA 

IE= 100µA 

VcE = 15.0V, Ee= 0 

VcE = 5.0V, IF= 20mA 
d = 0.25" lens tip to lens tip 

Collector Dark Current 
vs. Ambient Temperature 

f=" Test Conditions: 
E Vce=1sv 
f- E1 •0 z 

.L 

L 

L 

z 

llf-

z 

I 
0 0.2 0.4 0.6 0.8 1.0 0 10 -40 -20 20 40 60 80 100 

DISTANCE BETWEEN LENS TIPS - Inches 

Coupled-Relative Output Collector Current 
vs. Ambient Temperature 

1.2 ~-..-~-~-..;..,..---

1.0 

0.8 

0.6 

Vce•5V 
If= 10 mA 

V1 
-/-

Rt - LOAD RESISTANCE - K [/, 

Emission (LED) and Response (Sensor) 
Normalized Radiant Intensity 

vs. Angular Displacement 
1.0 r--"T"--r-""-r-7'-"",...:..,-,.--...,.-.--, 

0.8 1----t---!-+i-t--+l---+---+--I 

0.6 ..-......... --1--++-+-+-l---t--+---< 

0.5 --r---- ·- - -r----

TA - AMBIENT TEMPERATURE - 0 c 

Relative Power Output 
vs. Forward Current (LED) 

0.4 100 1----+------+---<f-----< 

0.4 

o.z 

G 

0.2 1----t---t--J-''l--+--~-+---+--I 

vY 'h 
-50 -25 25 50 75 100 40° 20<1 o0 20° 40° 10 20 30 40 50 

TA -AMBIENT TEMPERATURE - 0 c 8 -ANGULAR DISPLACEMENT - Degrees If - FORWARD CURRENT - mA 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPS690 
May 1993 

@.OPTEK 

Matched LED and Photosensor Pair 
Types OPS690, OPS691, OPS692, OPS693 

Features 

• Lateral side-looking clear plastic 
package 

• High current transfer ratio 
• Low cost plastic package 

Description 

The OPS690 through OPS693 each 
consist of a gallium arsenide infrared 
emitting diode (OP140) and an NPN 
silicon phototransistor (OP550) mounted 
in matched lateral side-looking plastic 
packages. Matched pairs are desirable 
where the application is unique and the 
quantity required does not justify 
assembly tooling costs. If separation 
between the LED and the sensor is 
greater than two times the specified 
lc(ON) distance, proper alignment 
becomes critical. It should be 
remembered that the sensor is sensitive 
to ambient light. Although sold as pairs, 
emitters are packaged separately from 
sensors for ease of handling. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

NOTE: DIMENSIONS NOT SHOWN ON OP550 
ARE COMMON WJTH OP140 

* FOR IDENTIFICATION PURPOSES, 
ANODE LEAD IS .06 (1.52) NOM. 
LONGER THAN CATHODE LEAD 

EMITTER 

~ I COLLECTOR 

1-- .500 112.70)--l 
MIN 

OP550 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°d1> 

Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation .............................................. 10omw(2> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33mWl"C above 25°C. 
(3) Distance from lens tip to lens tip is 0.125 inches (3.1 Bmm). 
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Types OPS690, OPS691, OPS692, OPS693 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNIT TEST CONDITIONS 

Input Diode 

Forward Volta e 
Reverse Current 

Output Phototranslstor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

'{@i:m:eo Emitter-Collector Breakdown Volt1!9._e 5.0 
leEO Dark Current 

Coupled 

VCE(SAT) Saturation Voltage 

le( ON) On-State Collector Current 

Typical Performance Curves 

Coupling Characteristics 
of OP140 and OP550 

1.0 ----~-~--~-.... 

0.8 o+----+---+---i--+----1 

0.6 t-+--+---+--+--+----1 

0.2 0.4 0.6 0.8 

DISTANCE BETWEEN LENS TIPS - Inches 

Ralative Output Currant vs 
Free Air Temparatura 

1.0 

1.2 ---~-~-~-.....--..... 

1.0 i--t---::j .... -f'-;;;t:---r-"1 

o.8 i---:.L-+V-+---+---i-.....1----1-~---1 
0.6 o---t----i--+--+--+---1 

0.4 1---1----i---+--+--+---l 

Test Conditions: 
0.2 I- VcE=5V 

If= 10 mA 

0 ...._~l~_,_l_.__.~_._~ 
-50 -25 25 50 75 100 

TA - AMBIENT TEMPERATURE - •c 

OPS690 100 
OPS691 500 
OPS692 1.0 
OPS693 2.0 

Forward Currant vs 
Forward Voltage 

~ @ l----+---+---i--i'-'++----1 
I 

~ 
~ 30 

~ i 20 !----+---+---#l--+-+-+-------1 

~ 
I 
~ 10 t-----t---+--l-_,..--1--+-----f 

... 
~ 
~ 0.8 

"' 0 ... 
~R~ O.& 

- 0.5 

~ 0.4 ... 
::; 
< 
! 0.2 
z 
:: 

-45 

0.8 1.0 1.2 1.4 1.6 

VF - FORWARD VOLTAGE - V 

Normalized Collector Current vs 
Angular Displacamant 

-25 -5 0 5 25 45 

8 - ANGULAR DISPLACEMENT - Dqrees 

1.60 
100 

100 

0.40 

v IF=20mA 
µA VR = 2.0V 

v le= 100µA, Ee= 0 

v IE= 1 OQ!!_A, Ee= 0 
nA VeE = 10.0V, Ee= 0 

v IF= 20mA, le= 50µA(3) 

µA VeE = 10.0V, IF= 20mA(3) 

µA 
mA 
mA 

Dark Currant vs 
Frae Air T emperatura 

lOK 

1K 

~ 100 

~ 
~ 10 

~ 
< 
0 
I 

~ 0.1 

0.01 

0.001 

~ Tnt Conditions: 
~ Vcp15V 
F E,·o L 

z 

z 

z 

z 

L 

L 

-40 -20 20 40 60 80 100 

TA - AMBIENT TEMPERATURE - °C 

Relative Power Output vs 
Forward Current (LEDi 

~ 200 1----+---+---t--..lf----I 
l; 
e: 
~ 150 l----+---+-~'--t------1 

"' ~ 
: 100 1----+---1---+--+-------t 
> 

~ "' 50 1---..r----+---t--t------1 

10 20 30 40 50 

If - FORWARD CUhiUNT - mA 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPS695 
May 1993 

~®OPTEK 

Matched LED and Photosensor Pair 
Types OPS695, OPS696, OPS697, OPS698 

LED SENSOR 

Features 

• Lateral side-looking plastic package 
• High current transfer ratio 
• Low cost plastic package 

Description 

The OPS695 through OPS698 each 
consist of a gallium arsenide infrared 
emitting diode (OP145) and an NPN 
silicon phototransistor (OP555) mounted 
in matched lateral side-looking plastic 
packages. Matched pairs are desirable 
where the application is unique and the 
quantity required does not justify 
assembly tooling costs. If separation 
between the LED and the sensor is 
greater than two times the specified 
lc(ON) distance, proper alignment 
becomes critical. It should be 
remembered that the sensor is sensitive 
to ambient light. Although sold as pairs, 
emitters are packaged separately from 
sensors for ease of handling. 

1 i--- .105 (2.667) •Erl 095 ~~~;~)54) 
_l___ NOM 

.180 (4.57) D 

.170 (4.23) 0 

TJ .025 (0.64) 
.015 (0.38) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

1.500(12.70)1 
MIN 

(1) 

i__ (2) 

G(5.08) 
SQNOM .055 (1.40) 

.045 (1.14) 

LED SENSOR 
(1) CATHODE (1) EMIITER 
(2) ANODE (2) COLLECTOR 

1 .245 (6.223) 
.225 (5.715) 

.092 (2.34) 

.082 (2.08) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°d1l 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw<2) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33mWf'C above 25°C. 
(3) Distance from lens tip to lens tip is 0.125 inches (3.1 Bmm). 
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Types OPS695, OPS696, OPS697, OPS698 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TVP I MAX I UNIT TEST CONDITIONS 

Input Diode 

Forward Volta e 1.60 
Reverse Current 100 

Output Phototransistor 

V(BR)Ceo Collector-Emitter Breakdown Voltage 30 

Vj!!i:n_eco Emitter-Collector Breakdown Volta_.9.e 5.0 
leeo Dark Current 

Coupled 

Vce{sAT) Saturation Voltage 

le(ON) On-State Collector Current 

Typical Parformanca Curves 

Coupling Characteristics 
of OP145 and OP555 

1.0 -----,...---.--~-

5 0.8 tt---+---+---i--+---t 

a: 

~ 
~ 0.6 1-+--t---+---i--+---t 

~ 
" w 0.4 1-lif---t---+---i--+---t > 

~ 
a: o.z t---""'-.+----+--+--+----1 

~ 
o.z 0.4 0.6 0,8 

DISTANCE BETWEEN LENS TIPS- Inches 

Relative Output Current vs 
Free Air Temperature 

1.0 

1.Z .....--.----.---..--,...-......---. 

,_ 1.0 t--t--::t::;;..-+--;;;;;1:--r---1 

~ o.a l---'-L+V1--+-t--+-N----+~---1 
i 0.6 r---f----i--+--+--t---1 
::> .. ... 
~ 0.4 r---1----i--+--+--t---1 

~ 
a: o.z t-

Test Conditions: 
YcE • 5 Y 
lf•10mA 

l l 
-50 -Z5 Z5 50 75 100 

TA - AMBIENT TEMPERATURE - 0 c 

100 

0.40 

OPS695 100 
OPS696 500 
OPS697 1.0 
OPS698 2.0 

Forward Current vs 
Forward Voltage 

~ ~ i----t---t----i-11-f +-t---t 
I I 30 i----t---t----i-#---#--.,_._--t 

" a: i 20 

~ 
I 
~ 10 i----t---+-l--#i-l--l----1 

,_ 
~ 
~ 0.8 

a: 
~ 
~ 0.6 

8 0.5 

" 0.4 ... 
N 
::; .. ,. 
g o.z 
z 
Jr 

0.8 1.0 1.Z 1.4 1.6 

Vf - FORWARD VOLTAGE - V 

Normalized Collector Current vs 
Angular Displacement 

-45 -25 -5 0 5 25 45 

8 - ANGULAR DISPLACEMENT - Degrees 

v IF=20mA 
µA VR=2.0V 

v le= 100µA, Ee= 0 

v le= 10~ Ee=O 
nA Vee= 10.0V, Ee= 0 

v IF= 20mA, le= 50µA(3) 

µA Vee= 10.0V, IF= 20mA(3) 
µA 
mA 
mA 

!OK 

1K 
~ 
~ 100 

~ 8 10 .. 
a: .. 
" I 
~ 0.1 

0.01 

0.001 

Dark Current vs 
Fr11 Air Temperature 

~Test Cunditions: E Vee •15Y 
1- E1 • 0 z 

L 

L 

L 

L 

I!. 

z 

-40 -20 20 40 60 BU 100 

TA - AMBIENT TEMPERATURE - 0 c 

Relative Power Output vs 
Forward Current (LED) 

~ 200 I----+---+----+-......,.,___, 
I ,_ 

::> 
I!: 6 150 r----t---+---,/l~-l----1 
a: 

~ 
~ 100 r----t---1---+--l----I 
> 
;:: 
:3 
~ 50 1--------+----+--+----t 

10 20 30 40 50 

If - FORWARD CURRENT - mA 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~® OPTEK TECHNOLOGY, INC. 

OPTICALLY COUPLED 
ISOLATORS I 
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Optically Coupled Isolators 
~®OPTEK 

Standard 
Optically 
Coupled 
Isolators 

Optek Technology, Inc. 

Optically coupled isolators, also called optocouplers, are used to isolate one electrical system 
from another in an electronic-circuit. They allow direct circuit control with complete electrical 
isolation of input from output. These isolators are considered the best, most cost effective 
devices to eliminate associated differential ground, ground loop and EMl/RFI problems. 

An optically c9upled isolator consists of an IRED (infrared emitting diode) connected to the 
input circuit, optically coupled to a silicon photosensor at the output circuit. Both IRED and 
photosensor are housed in a single package with a light-conducting medium between them. 

Optically coupled isolators are used in control and computer networks to isolate electrical 
"spikes" in one part of the circuit from transmission to another part. These isolators are espe
cially useful in appliances and manually controlled electronic equipment to guard the operator 
against direct electrical contact with the line voltage. They can also serve as replacements for 
DC transformers or mechanical relays. With twenty years of experience in the design and 
manufacture of optically coupled isolators, Optek is a: market leader in high technology and 
specialty couplers. Optek led the industry by obtaining the first VOE approved IR optoisolator. 

The Optek product line is broad and can meet a wide variety of unique applications. The line 
consists of: 

• Standard couplers are available with (1) either phototransistor or photodarlington output, 
(2) current transfer ratios (CTR) as high as 400 percent, and (3) input current as low as 0.5 
mA. 

• Specialty couplers available in several styles of hermetic packages, with isolation vol
tages up to 50,000 VDC, with guaranteed CTRs up to 700 percent, and with input currents 
as low as 5 mA. 

• High technology couplers with TTL-compatible Photologic™ output, with isolation vol-
tages up to 15,000 VDC, and with the ultimate in speed - up to 5 MHz - available. 

Optek's standard optocoupler line features optocouplers especially useful in applications 
requiring high voltage and noise isolation. Among such applications are computer and 
telephone interconnections, and level shifting and interfacing between logic families and low 
input current line receivers. When the application.is networking among multiple hardware 
units, optically coupled isolators should be designed in for ground loop elimination and 
electrical protection. 

Optek standard optocouplers contain either a gallium arsenide (GaAs) or gallium aluminum 
arsenide (GaAIAs) IRED as input, and a silicon (Si) phototransistor sensor (NPN type) as 
output. The coupling medium between the IRED and sensor is a high dielectric silicone gel. 
The infrared light emitted from the IRED has a wavelength of 930 nm for the GaAs IRED and 
890 for the GaAIAs IRED. Both are spectrally matched with the photosensor peak spectral 
response, centered at 850 nm, in order to assure optimum DC transfer characteristics. 

The key design parameters of an optically coupled isolator are the current transfer ratio 
(CTR), which is a measure of the output current for a given input current, and the isolation 
voltage, which is the amount of voltage that can be applied between input and output without 
causing arcing or breakdown. The CTR for Optek's standard optocouplers range from 2 to 
400 percent. The isolation voltages range as high as 15000 VDC. Specialty couplers and 
custom products have CTRs and isolation voltages that often exceed these ranges. 

Optek's leadership in optoisolator technology and manufacture began 20 years ago when 
engineers developed the company's first infrared optoisolator using hermetic devices. Today, 
this product, the OPl120, remains one of the more popular of Otpek's line of specialty 
couplers. 

The line also offers a wide selection of case types and electrical variations. Isolation vol
tages range from 1000 VDC in hermetic T0-5 and T0-72 packages, to 50 KV DC, made 
possible by Optek's development of an optical waveguide and custom package using 
hermetic discretes. Some of the line's most cost effective parts are the OPI 1264A, B, and 
C types, which offer 10 KV electrical isolation in a popular axial package design. Choices 
of CTRs of 25, 50 or 100 percent are available with phototransistor output. 

1215W.Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

6-2 



The OPl102, and OPl103 and JEDEC registered 3N and 4N types are hermetically pack- Applications 
aged in T0-5 and TO-72 metal cans. CTRs range from 15 to 100 percent, and the parts 
feature phototransistor output for easy design-in to most circuits. The Hi-Rel and Military 
parts section of this data book contain descriptions of JAN and JANTX versions of many of AC Voltage Sensing 
these specialty coupler products. 

High Technology or Photologic™ Couplers 

Optek's development of Photologic™ advanced IC photosensors has also led to the design 
of high technology couplers with 250 K-Baud TTL capability. They represent four types of 
output: buffer totem-pole, buffer open-collector, inverter totem-pole, and inverter open
collector. If high voltage electrical isolation is required, the OPl125 through OPl128 are 
photodarlington optocouplers with 15,000 voe isolation in a hermetic axial-leaded package. 

SURFACE MOUNT 

The OPl210, OPl2~ 1 optoisolators consist of an LED and a silicon phototransistor mounted 
and coupled on a thick film ceramic substrate. These solid-state optocouplers are ideal for 
hybrid applications. Optoisolation is rated at 1000 VDC. Four thick film bonding pads make 
the electrical connections easy. Device mounting may be achieved using silver or gold filled 
epoxies. 

A full line of hermetic chip carriers is also offered which are surface mountable on ceramic 
or printed circuit boards. The miniature package saves circuit board area. Many of the 
popular 4N series optoisolators are available in this HCC series of optocouplers shown in 
the surface mount area of this data book. High speed (1 megabit/second) TTL versions are 
also available. 

High Speed Very High Voltage Isolator 

The OPl1266 features isolation to 16KV DC with a transfer rate to 500 kbits as standard. 
The OPl1266 optoisolator consists of a GaAIAs LED coupled with a unique integrated 
circuit detector. Photons are collected in the detector by a photodiode and amplified by a 
high gain linear amplifier that drives a Schottky clamped open collector output transistor. 
The circuit is temperature, current, and voltage compensated. This design produces maxi
mum DC and AC current isolation between input and output while providing TTULSTTL 
circuit compatibility. Propagation delay times are matched within 500ns over the entire 
temperature range for timing purposes: 

Custom Optoisolator Capability 

In some critical applications, standard electrical characteristics or package types simply 
will not work. Optek has extensive experience in designing and manufacturing custom 
optoisolators to meet the most demanding application requirements. 

Leadership in Advanced Coupler Research 

Optek has recently patented surface mount optoisolators, OPl210 and OPl211, symbols 
of Optek's leadership through optoisolator technology. 

Projects currently in progress at Optek include operating speed improvements, increased 
photosensor functionality, input sensitivity enhancements, and innovations in package 
designs. Optek continues to lead the industry in state-of-the-art optically coupled isolators. 

Computer Peripherals 

Current Sensing 

Data Transmission 

Ground Loop Elimination 

Home Appliances 

Industrial Controls 

Instrument 1/0 Isolation 

Level Shifting 

Line Receivers 

Line Voltage Status 
Indicators 

Logic Interface 

Microprocessor Interlace 

Motor or Light Controls 

Network Isolation 

Polarity Sensing 

Solid State Relays I 
Switching Power Supply • 

Telephone Ring Detection 

Telephone Switching 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPl110 
May 1993 

@®OPTEK 

Optically Coupled Isolators 
Types OPl110, OPl11 OA, OPl11 OB, OPl11 OC, OPl113 

Features 

• 1 OkV electrical isolation 
• Phototransistor output 
• Low cost plastic housing 
• UL Reco.cnized File Number 

E58730(t!J 

Description 

The OPl110 and OPl113 series devices 
are optically coupled isolators, each 
containing an infrared emitting diode and 
an NPN silicon photosensor. The 
OPl11 O uses a phototransistor and the 
OPI 113 uses either a photodarlington or 
phototransistor sensor. The devices are 
sealed in a precast opaque housing. 
This series is designed for applications 
requiring high voltage isolation between 
input and output. 

Replaces 

K8900 series 

.025 (0.64) 
---SONOM 
.015 (0.38) 

L~ I:= 
(3) 

(1.52) 
---NOH•• 
.040 (I .02) 

DOT INDICATES 
PIN I 

.260 (6.60) 
!11--

.240 (6.10) 

.500 (12.70) 
NOM 

.230 (5.84) 

.220 (5.59) 

~.100 (2.54) 

• CATHODE LEAD. OTHER LEADS ARE . 060 ( I , 52) NOM LONGER. 

u THIS DIMENSION IS CONTROLLED AT THE HOUSING SURFACE 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage.............................. ± 10kVDc<1><5> 
Storage Temperature Range............................... -40°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -4o0c to +a5°C 
Lead Soldering Temperature [1/16 inch (1.6mm} from case for 5 sec. with soldering 
iron]......................................................... 260°c<2) 

Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA <3> 
Reverse DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mw<4) 

Output Photosensor 
Collector-Emitter Voltage OPl11 O ...................................... 30V 

OP1113 ...................................... 15V 
Emitter-Collector Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.0V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oomw<5> 
Notes: 
(1) Measured with input and output leads shorted. Typical input/output capacitance is 0.06pF. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(3) Derate linearly 0.67mA/'C above 25°C. 
(4) Derate linearly 0.83mW!°C above 25°C. 
(5) Derate linearly 1.67mWl°C above 25°C. 
(6) UL recognition is for 3500 VAC, 1 minute only. 

Schematics 

(4) 
r---------., r---------., 

J),YC (1) "'lb c (I) 

: /f/· : 
(3) (2) (3) (2) 

L---------.J L---------.J 

OPl!IO OPl113 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPl110, OPl11 OA, OPl11 OB, OPl11 OC, OPl113 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP 

ln_p_ut Diode 
VF Forward Voltage 

IR Reverse Current 

Output Photosensor 

V(BR)eeo Collector-Emitter Breakdown Voltage OPl110 30 
OPl113 15 

V(BR)eeo Emitter-Collector Breakdown Voltage 5.0 

leeo Collector-Emitter Dark Current OPl110 
OPl113 

Coupled 

le/IF DC Current Transfer Ratio OPl110 12.5 
OPl110A 25 
OPl110B 50 
OPl110C 100 
OPl113 50 400 

Vee(SAT) Collector Saturation Voltage OPl110 
OPl113 

leeo Collector-Emitter Dark Current OPl110 
OPl113 

V1so Isolation Voltage 10.0 

Typical Performance Curves (0Pl110 Only) 
Collector Current vs 

Collector-Emitter Voltage 
Relative Collector Current vs 

Diode Forward Current 
10 

,, 1 

1.1 

~ 10 

::: 0.8 

!;';! 0.4 ; 
~ 0.2 

~; J 
j-IF=32 mA 

T \J 
~IF=14mA 

v ' IF= 16 mA ' 

LmA 

50 m~ Maximum Power 

'":.:: --v 
5 10 15 20 25 

VCE - COLtECTOR·EMITTER vat TAGE - v 

Relative Collector Current vs 
Ambient Temperature 

V1 .L !'--,.. 
IF= 10 mA 
VtE = 5 V 

0-50 -25 15 50 75 100 

TA - AMBIENT TEMPERATURE - 'C 

1.0 10 100 
IF - 1NPUT DtOOE FORWARD CURRENT - mA 

Relative Collector Dark Current 
vs Ambient Temperature 

10' 1-t-+-+--+--+-+-f--f-+--E~-t-I 
:z 1Y 
~ 10t-t-t--t--+-+-+-.......,.IC..--+--+--+--< 
1'l v 

!;';!~ ~ 
; ~ 1.0 1-t-+-+--+-+v--F-+--+--t-+-4'-! 
~g; I ."1 i rn- . .ILJ 

10-2 .-+--+-+--+-+-+->- Vee= s v H 

J0lJ 
10 ~\o -25 15 50 75 100 

TA - AMBIENT TEMPERATURE - °C 

MAX 

1.60 

100 

100 
100 

125 

0.40 
1.20 

200 
100 

UNITS TEST CONDITIONS 

v IF=20mA 

µA VR =2.0 V 

v le= 100 µA 
v le = 100 µA, IF = 0 

v le=100µA,IF=0 

nA Vee=15V,Ee=O 
nA Vee= 10V, Ee=O 

% IF= 10.0 mA, Vee= 5.0 v 
% IF= 10.0 mA, Vee= 5.0 v 
% IF= 10.0 mA, Vee= 5.0 v 
% IF= 10.0 mA, Vee"' 5.0 v 
% IF= 5.0 mA, Vee= 2.0 v 
v IF= 10.0 mA, le = 1.6 mA 
v IF= 10.0 mA, le= 5.0 mA 

nA Vee= 20.0 V, IF= 0 
nA Vee= 10.0 V, IF= 0 

kV DC (See Note 1) 

Diode Forward Current vs 
Diode Forward Voltage 

o.___. ....... ""'.....,~--'~~--' 
O.fi 0.8 1.0 1.2 1.4 1.6 1.B 

Vf - FORWARD VOLTAGE - V 

Switching Time 
Test Circuit 

IF~Ct=!OV 
-.......r...... IC=2 mA for 

OPl110 

IC= 1 mA tor 
DPl113 

= 1000 1000 ~ 

tr and tf for om 10 are typically 4 µs. 
tr and tf for OPll 13 are typically 40 µs. 
The input waveform is supplied by a generator 
with the following characteristics: Zour = 5011, 
tr :515 ns, duty cycle = 1 %, pulse width = 
100 µs. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPl120 
May 1993 

@®OPTEK 

Optically Coupled Isolators 
Types OPl120, OPl123 

Features 

• 15kV electrical isolation 
• Phototransistor output (OPI 120) or 

photodarlington output (OPI 123) 
• Hermetically sealed LED and 

photosensor 
• Base contact lead for conventional 

transistor biasing 
• TX-TXV process available 

(see Hi-Rel section) 

Description 

The OPl120 and OPl123 are optically 
coupled isolators, each containing an 
infrared emitting diode and an NPN 
silicon phototransistor (OPI 120) or 
photodarlington (OPl123) sealed in a 
high dielectric plastic housing. The LED 
and sensor are in hermetically sealed 
packages. These series are designed for 
applications requiring high voltage 
isolation between input and output over 
a wide range of temperatures. 

Replaces 

K8920 series 

155 (3 94)1~900 ~~~ 86)n~-
320~ ' (!)==>'. 

300 (7 62) ' (2) = 
_J__ 

U 100(254). 

•. 100 (2.54) 

•. 050 (1.27) 

320 (8 13) 

300 (7 62) 050(1.27)• 

• THIS DIMENSION IS CONTROLLED AT THE HOUSJNG SURFACE ONLY. 

.022 (0.56) 
¢---NOM 

.012 (0.30) 
OIMENSJONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 15kVDd1> 
Storage Temperature Range........................... . . . . -55°C to +125°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c(2) 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150mA (3) 

Reverse DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW(4) 

Output Photosensor 
Collector-Emitter Voltage (OPI 120) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 

(OPl123) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector-Base Voltage (OPl120). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250mW(S) 
Notes: 
(1) Measured with input and output leads shorted in air with a max. relative humidity of 50%. If 

suitably encapsulated or oil immersed, the isolation voltage is increased to 25kV minimum. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 2.0mAl'C above 25°C. 
(4) Derate linearly 2.67mWf'C above 25°C. 
(5) Derate linearly 3.33mWf'C above 25°C. 

Schematics 

r---------., r---------., 
I I 

(l)JJ El (3) 
I /// I (4 ) 

(2) I I (5) 

(1)1 ~1(3) J]/// +(4) 

(2) I I (5) 

L---------.J L---------...1 
OP! 120 OP! 123 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (~14) 323-2200 Fax (214) 323-2396 
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Types OPl120, OPl123 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP MAX UNITS. TEST CONDITIONS 

Input Diode 
VF Forward Voltage 

IR Reverse Current 

Output Photosensor 

V(BR)eEO Collector-Emitter Breakdown Voltage 

V(BR)ECO Emitter-Collector Breakdown Voltage 

VjBR)_eBO Collector-Base Breakdown Voltage 

leEO Collector-Emitter Dark Current 

Coupled 
ldlF DC Current Transfer Ratio 

VeE(SAT) Saturation Voltage 

V1so Isolation Voltage 

tr Output Rise Time 

t1 Output Fall Time 

Typical Performance Curves (0Pl120 Only) 
Collector Currant vs. 

Collector-Emitter Voltage 
30r--~,,....-.,.---,,..--.---,----. 

I 
" 25 E 
I ... I 20 

~ 15~,;e:::.1----1-->.-1--+----<--l 

MAXIMUM POWER 
'-'..,...-,,..,.., DISSIPATION 

~ 10 

I 
!: 5 IH'"'-<--+--+-

... 

10 15 20 25 

VcE - COLLECTOR VOLTAGE - V 

Normalized Dark Current vs. 

30 

10, ,__A_m~bi_en_t~T_e_m.;;.p_ar~a_tu_ra__,~ 
vc,.Jv 

I •O' L 

~ 103 1----+----+--V""...-..!1~-+--1 
~ 10' t----+---;vr-.....L--+---+----< 
~ ~ 10 1-----+[7_.Ll._..._-+---t--f 

1.0 .__....._ _ __. __ ..__ _ _.___, 

25 45 65 85 100 
TA - AMBIENT TEMPERATURE - oc 

OPl120 
OPl123 

OPl120 
OPl123 

OPl120 25 
OPl123 20 

5.0 

OPl120 25 

OPl120 20 70 
OPl123 50 

OPl120 
OPl123 

15.0 

OPl120 2.0 
OPl123 40 

OPl120 2.0 
OPl123 40 

Collector Currant vs. 
Diode Forward Currant 

If - DIODE FORWARD CURRENT - mA 

1.50 
1.50 

100 
100 

100 

0.50 
1.20 

Switching Time vs. Collector Current 
2s..--.--.,-,....,....,......--,-...,.......,....,...., 

VcE = 10 V 

RL=100.Q 

0.1 1.0 10 

le - COLLECTOR CURRENT - mA 

v 
v 
µA 
µA 

v 
v 
v 
v 
nA 

o/o 
o/o 

v 
v 
kV 

µs 
µs 

µs 
µs 

IF=30.0mA 
IF= 10.0mA 

VR=3.0V 
VR=3.0V 

le= 1.00mA 
le= 1.00mA 

IE= 100µA 

le= 1.00µA 
VeE= 10.0V 

IF= 10.0mA, VeE = 5.0V 
IF= 10.0mA, VeE = 2.0V 

IF= 30mA, le= 1.00mA 
IF= 5.0mA, le =1.00mA 

(See Note 1) 

See Test Circuit 
See Test Circuit 

See Test Circuit 
See Test Circuit 

Relative Collector Currant vs. 
T amparatura 

1.2 ~---.---=---..----.-~ 

lf'"JmA 

5 1•0 1,..-~==+~h.::-.J. Vee"' 10 v 

~ ~ 
cc 0.8 ............_ ! 0.6 l---4--+---+--+--4----1 .... 

~ 

> 0.4 1----+--+---+--+----+--I 

~ 
I 0.2 l---4--+---l--+--4r--l 
u 

0 ...___._.....__....__..___._ ...... 

-50 -25 25 50 75 100 

TA - AMBIENT TEMPERATURE - °C 

Test Circuit 
lf=10mA Vee= 10 v 

The input waveform is supplied by e generator 
with the following characteristics: Zour • 500, 
~ :S 15 ns. Outy cycle • 1 %, pulse 
width .. 100 ,.s. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPl125 
May 1993 

@.OPTEK 

Photologic™ Optically Coupled Isolators 
Types OPl125, OPl126, OPl127, OPl128 

Features 

• Four output options 
• 1 SkV input-to-output isolation voltage 
• Direct TTUSTTL interface 
• High noise immunity 
• Data rates to 250 kBaud 
• Hermetically sealed 
• TX-TXV process available 

(see Hi-Rel section) 

Description 

The 0Pl125, OPl126, OPl127, and 
OPl128 each contain a gallium arsenide 
infrared emitting diode coupled to a 
monolithic integrated circuit which 
incorporates a photodiode, a linear 
amplifier, and a Schmitt trigger on a 
single silicon chip. The devices feature 
TTULSTTL compatible logic leve,1 output 
which can drive up to 8 TTL loads 
directly without additional circuitry. Also 
featured are medium speed data rates to 
250 kBaud with typical rise and fall times 
of 25 nsec. Both the infrared emitting 
diode and the Photologic™ sensor are in 
hermetically sealed packages for 
maximum long term stability and are 
mounted in a high dielectric plastic 
housing. 

.800 (20.32) 

.900 (22.86)n ( )n··oo (10.16) & OM .700 17.78 NOM 
· 155 .050 

--i----
.320 (8.13) (1) '==i A GNO = ( 3 ) o 

300_E 
0 (2)=~7=~;~ ~ 

I I .320(8.13) . 0s0r I---+ .300 (7.62) ¢ .022 (0.56) NOM 
.012 (0.30) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±15kVDc<1l 
Supply Voltage, Vee (not to exceed 3 sec.). . . . . . . . . . . . . . . . . . . . . . . . . . . . + 1 O.OV 
Storage Temperature Range............................... -55°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 1 oo0 c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2l 
Input Diode Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<3l 
Output Photologic Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12omw<4) 
Duration of Output Short to Vee or Ground (OPl125, OPl127) . . . . . . . . . . . 1.00 sec. 
Duration of Output Short to Vee (OPl126, OPl128).................... 1.00 sec. 
Voltage at Output Lead (OPl126, OPl128) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Input Diode 
Forward D.C. Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Reverse D.C. Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Notes: 
(1) Measured with input and output leads shorted. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(3) Derate linearly 1.33mWf'C above 25°C. 
(4) Derate linearly 3.40mWf'C above 90°C. 

Schematics 
OPlt 25 IT otem·Pole Outputl Buffer OPl127 !Totem-Pole Outputl Inverter 

OPl126 !Open-Collector Outputl Buffer OPl128 !Open-Collector Outputl Inverter 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPl125, OPl126, OPl127, OPl128 
Electrical Characteristics (-40°C to +85°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS I TEST CONDITIONS 

Diode Input 

VF Forward Volta...!l_e 1.50 v IF = 1 O.OmA, TA = 25°C 

IR Reverse Current 100 µA VR = 2.0V, TA= 25°C 

IF(+l LED Positive-Goil')Q_ Threshold Current 7.5 mA Vee= 5.0V, TA= 25°C 
IF(+)/IF(-) Hysteresis Ratio 2.0 

Photologic™Output 

Vee Operating Supply Voltage 4.5 5.5 v 
Ice Supply Current 20 mA Vee= 5.5V, IF= O or 7.5mA 

OPl125 (Buffer, Totem-Pole) 

VoL Low Level Output Voltage 0.40 v Vee= 4.5V, loL = 13.0mA, 
IF=OmA 

VoH High Level Output Voltage 2.4 v Vee= 4.5V, loH = -BOOµA, 
IF=7.5mA 

los Short Circuit Output Current -20 -120 mA Vee= 5.5V, IF= 7.5mA, 
Output=GND 

OPl126 (Buffer, Open-Collector) 

VoL Low Level Output Voltage 0.40 v Vcc=4.5V, loL= 13.0mA, 
IF=OmA 

loH High Level Output Current 100 µA Vee= 4.5V, VoH = 30V, 
IF=7.5mA 

OPl127 (Inverter, Totem-Pole) I 'VOL Low Level Output Voltage 0.40 v Vee= 4.5V, loL = 13.0mA, 
IF=7.5mA 

VoH High Level Output Voltage 2.4 v Vee= 4.5V, loH = -BOOµA, 
IF=OmA 

los Short Current Output Current -20 -120 mA Vee = 5.5V, IF= OmA, 
Output=GND 

OPl128 (Inverter, Open-Collector) 

VOL Low Level Output Voltage 0.40 v Vee= 4.5V loL = 13.0mA, 
IF=7.5mA 

loH High Level Output Current 100 µA Vee= 4.5V, VoH = 30V, 
IF=OmA 

OPl125, OPl127 

Ir. t1 Output Rise Time, Output Fall Time 70 ns Vee= 5V, TA= 25°C, 
IF= O or 10mA, f = 10kHz, 

tPLH, tPHL Propagation Delay, Low-High, High-Low 5 µs D.C. = 50%, RL= BTTL Load s 

OPl126, OPl128 

Ir. t1 Output Rise Time, Output Fall Time 70 ns Vee= 5V, TA= 25°C, 
IF= o or 10mA, f = 10kHz, 

tPLH, tPHL Propagation Delay, Low-High, High-Low 5 µs D.C. = 50%, AL= 360 n 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPl125, OPl126, OPl127, OPl128 

Typical Performance Curves 

Output Voltage vs. 
Ambient Temperature 

4.0 ~---~-1-------.... 
> 

~ 3.0 

I~ --+----r-

i ... l 
~ 2

·
0 Vcc=4.1s1 

; .,.._ Output Current: 
;: low, 12.8 mA 

~ l.O t-- High, -800 µ.A 

I 

VOL 

O'--~~~~~~-l~~~~ 
-55 -35 -15 5 25 45 65 85 105 125 

TA-AMBIENT TEMPERATURE- •e 

Output Current (High) vs 
Ambient Temperature 

1.0 1---+---t--+--+-+--+---tv---+--l 

o.s 1----+---+--+--+-+--v,.....,.-+---+--< 

1- a.a 1--+--+-+- ,~~ L 
!Z / 
~0.7 y 
~ 0.6 ~ 

~ 0.5 1---+---t--+--+-+---+---t--+--l 
0 

ii 0·4 t-- vee = 4.75 v 
o.J t-- VOH=30 V 

Output Unloaded 

... 

0.2 I- --t--1 

0.1 ~-+---+-~~-+--+-~'---+-~ 
-55 -35 -15 5 25 45 65 85 105 125 

TA-AMBIENT TEMPERATURE- •e 

OPl125, OPl126 
Normalized Supply Current vs 

Ambient Temperature 

~ 1.2 . I 

B~ 
i1.0 ICCH ~ 
~ 0.8 l---t-~f--+--+-+--+-+--+----1 
~ 
0 
2F 0.6 1---+----+-+--+-+--+--t--t---< 

~ vce=5.25 v 
~ o.4 t- Output Unloaded 

~ Normalized to TA=25°e 
O'-~~'---+---+-~~-~~~ 

-55 -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE-"C 

OPl125, OPl127 

OPl126, OPl128 

1 
,.!. 

Short Circuit Output Current vs. 
Ambient Temperature 

~..-1~ve-eJ~5.-2J~v~T~~~~~ 

I- Output Voltage= 0 V I I I 
z 50 t--

! ~ 
~ V1 
s~ I---+---+-+--+-+--+-___,,__-+-__, 

~ 
13 ... 
~~ 1---+---+--+--+-+--+--f---+---t 
ill 
~ 

I 

~ ~-+---+-~~-~-+--'---+---+ 

-55 -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE- •e 

Rise Time and Fall time vs 
Ambient Temperature 

vee =5 v 
t-- Output Load: 360 ohm pullup resistor -T-i 

~301---t---t--+--+-+--+-+---+---t 

" ~ 
~ tr~ 
~ 20 t=::t:::::l:::;;;f--r--r=--t-~-t---i 
~ i--: 1--+--+---+-+--I -+--+--t--+--t 

10 >---+--+-+-- If -
0 .____.____.._~~-+--+--'---+---+ 
-55 -35 -15 5 25 45 65 85 105 125 

TA-AMBIENT TEMPERATURE-•e 

5 1.0 

~ r· 
0 
~ 0.6 
::; 

i r4 
~ 0.2 

OPl127, OPl128 
Normalized Supply Current vs 

Ambient Temperature 

t-t-l- T 
ICC! 

'cc'H" r-;:::: 
' 

vee =5.25 v 
Output Unloaded 

Normalized to TA= 25°C 

-55 -35 -15 5 25 45 65 85 105 125 
TA-AMBIENT TEMPERATURE-•e 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPl125, OPl126, OPl127, OPl128 

Typical Performance Curves 
Trigger Currant vs 

Ambient Temperature 
4 ~~~~~~..-....,:.~..-~~..-...... 

y 
1 3 !---+--+-+---' 

1 r 
;2 /1 '"" ~ "'V1 'v 
~~y 
~ 1 t--+--t---+--t---+---t----+-1--·--t 

Output Signal: 
Low, 0.4 V 11111 
High, 2.4 V min 
Output Unhladed 

~5 -35 -15 5 25 45 66 66 105 125 
TA-AMBIENT TEMPERATURE- °C 

Switching Test Curve for Inv art a rs 

INPUT f=j=- 50ll 
IFUNI IF=D 

IPLH - IPHL 
VOH 

OUTPIJT • 
Vo 

If 
LEO: I= lkHt 0.C. = 50ll 

Switching Test Curve for Buffers 

LEO: I= kHt 0.C. = 50ll 

Propagation Time VI 

Ambient Temperature 
vcc=s v 
Output Lood: 8 TIL oquivollnt oircuil 
Palu Froquoncy: 10 kHz -+---
Pul11 Amplitudr. 10 mA ./ I 

'1 3 Duty Cyclo: 50ll r-r-
* I y 
"' ~ ~ 1J-I 
;:!i 2 l=±;;;;l---"'f'--t--i.,,...'f.....-'--t--t-; 
~ t-r IT.A 
E ~~+-i-+--+--t~~ 
~~ 3 ii:.---+-+--+-+--+-+--+--+--+ 
e-

OL-....L.~.&-_,_~..._....i.~.....,__,.,..-~--

-55 -35' -15 5 25 45 85 85 105 125 
TA-AMBIENT TEMPERATURE-°C 

@.OPTEK 

Data Rate VI 

Ambient Tamparatura 

500~ 
~I 

%4001----+-rl-""J___...,_--+-+---+-+--+--1 '\' N 
~ !'.. e 300 1-+-1-+-1--"'f-""""-l-----+-l 

.. IF= 1omA. vcc=5 v ~ 
Input Signal: 50ll duly cycle 

200 Output Signal: -t--+--~---+--t 

Low. 0.4 V ma1 
High, 2.4 min 
Output Load: 12.8 mA Low;-800 µA High 

100'---L.~L----L.~'----L.~'---'-~.I-.-' 

-55 -35 -15 5 25 ·~ 65 85 105 125 
TA-AMBIENT TEMPERATURE-'C 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

6-11 

I 



Product Bulletin OPl1264 
May 1993 

~®OPTEK 

Optically Coupled Isolators 
Types OPl1264, OPl1264A, OPl1264B, OPl1264C 

Features 

• 1 OkV electrical rating 
• High current transfer ratio 
• Low cost plastic module 
• UL recognized File NO. E58730(6) 

Description 

The OPI 1264 series are optically 
coupled isolators, each consisting of an 
infrared emitting diode coupled to an 
NPN silicon phototransistor and sealed 
in a precast opaque housing. The 
isolators are designed for applications 
requiring high voltage isolation between 
input and output. 

Replaces 

K8900 series 

.025 (0.64) 

.015 (0.38) 

_L~ 

[~ 
5 (1.40) 

NDM n 
.045 ( 1.14) 

WHITE DOT 
1NDJCATES 
PIN 1 

r-1- .230 (5.84) 

~I .220 (5.59) 

0 
0 

¢ .255 (6.48) 

.245 (6.22) 

n THIS DIMENSION JS CONTROLLED AT THE HOUSING SURFACE 
•CATHODE LEAD. OTHER LEADS ARE .060 (1.52) NOM LONGER. 

DIMENSIONS ARE IN INCHES (MILLIMETERS} 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage............................ ± 10.0kVDd1H6) 

Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 260°C(2) 

Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA(3) 

Reverse DC Voltage ................................................ 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mW(4) 

Output Photosensor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(s) 
Notes: 
(1) Measured with input and output leads shorted. Typical input/output capacitance is 0.06pf. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.67mA!°C above 25°C. 
(4) Derate linearly 0.83mWl°C above 25°C. 
(5) Derate linearly 1.66mWfC above 25°C. 
(6) UL recognition is for 3500 VAC, 1 minute only. 

Schematic 

"':[--~-~Tl: 
(3) c _________ J (2) 

(1) 

OP! 1264 

Optek Technology, Inc. 1215W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPl1264, OPl1264A, OPl12648, OPl1264C 
Electrical Characteristicsfil = 25°C unless otherwise notetj)_ 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

IQJ!Ut Diod~ 

VF Forward Volt1!9_e 

IR Reverse Current 

Ou!Q_ut Phototransistor 

V_tBl3l_eEO Collector-Emitter Breakdown Voltage 30 

V_tBR.lEeO Emitter-Collector Breakdown Volt1!9_e 5 

leEO Collector-Emitter Dark Current 

Cou~ed 

le/IF DC Current Transfer Ratio 

V1so Isolation Volt1!9_e 

Ve~SATI_ Collector-Saturation Volt1!9_e 

leEO Collector-Emitter Dark Current 

Typical Parformanca Curves 
Collector Currant vs 

Collactor·Emittar Voltage 

0.1 1.0 10 
VCE - COLLECTOHMITTER VOLTAGE - V 

Diode Forward Current 
vs Diode Forward Voltage 

> ;::: g 0.1 

' u 

OPl1264 12.5 
OPl1264A 25 
OPl1264B 50 
OPl1264C 100 

10 

Relative Collector Current vs 
Diode Forward Current 

1.0 10 
IF - INPUT OIOOE FORWARD CURRENT - mA 

Collector Dark Current 
vs Ambient Temperature 

1.60 

100 

100 

125 

0.40 

200 

100 

1 o' ,......,...--.-..,......,-,--.--,_..,--.-...,.IL.....,...,,17 
102 1--1--+-+-+--+--+--+-+--+--r-l 

~ 1Y 
~ 101--1-+--+--!---+--+-~)7-<l~-+--!---+-1 

~; 1.0 1---t-+--+--!---+-~lL~-+-+--!---+-1 
~" T71 
il!:S JLY I 
~ 10-

>- 40 

i 
~ 30 .. 
~ 20 

10-21--+-+-+--+-+--+-+- vcE = s v t-
E, = D 

0o.R 0.8 1.0 1.2 1.4 1.6 1.8 lO-_\o -25 25 ~ j ~ 100 

VF - FORWARD VOLTAGE _ V TA - AMBIENT TEMPERATURE - °C 

v 

~ 

v 
v 
nA 

% 

kVDC 

v 
nA 

IF= 20 mA 

VR=2.0V 

le= 100 uA 

IE = 100 J:!A_ 

VeE = 15 V, Ee= 0 

IF= 10.0 mA, VeE = 5.0 v 

[Lsee Note 1_l 

IF = 10.0 mA, le = 1.6 mA 

IF=O, VeE=20V 

Relative Collector Current vs 
Ambient Temperature 

l.2~--~-----~-

1.0 

0.8 

0.6 

0.4 

0.2 

v L 

50 - 25 

If~ 10 mA 
VCE = 5 V 

25 50 75 100 

TA - AMBIENT TEMPERATURE - 'C 

2000 

Switching Time 
Test Circuit 

vcc=1ov 
tc=2 mA 

1000 

ton= 4µs TYP 
loff= 3µs TYP 

The input waveform is supplied by a generator with the 
following characteristics: zour = 50!l, tr "' 15 ns, 
duty cycle = 1 %, pulse width = 100 µs. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPl1266 
May 1993 

@®OPTEK 

High Speed, Very High Voltage Isolator 
Type OPl1266 

Features: 

• TTL compatible output 
• 16kV Isolation 
• 500 kbits/s transfer rate 
• Creepage path:. 0.970" 
• Air path: 0.970" 
• tPHL -tPLH ~ 500ns 
• UL recognized File No. E58730(4) 

Description 

The OPl1266 consists of a GaAIAs LED 
coupled with a unique integrated circuit 
detector. Photons are collected in the 
detector by a photodiode and amplified 
by a high gain linear amplifier that drives 
a Schottky clamped open collector 
output transistor. The circuit is 
temperature, current, and 
voltage compensated. This design 
produces maximum DC and AC current 
isolation between input and output while 
providing TTULSTTL circuit 
compatibility. Propagation delay times 
are matched within 500ns over the 
entire temf,erature range for timing 
purposes( l. 

VGEN + 

RF + 
RL 

I J.110(28.19)1 .030(.76) .Lt1.260(6.60) --- __ , 45 ---
1.090(27.69) .020( .SJ) .240(6.10) 

.024(.61) !=Q---::X:,4) 

.016(.4!)L 3 0(8 64) __J_ SYMBOLIZATION ~ 
=:==elf=~~--~~-ir 

I~ .990(25. JS) ----i L .. 134(3.40) 

045(1.l<I) ~ . 970<24 - 54 ) 110(2.79) 

.035( .89) 

. 160(4.06) 

140(3.56)-+--J-:*'iir.F=:s======;;:i 

.110(2.79) 

.090(2.29) 

PIN I "'cc 
PIN 2 OUTPUT 

PIN 3 GND 

PIN 4 ANODE 

PIN S CATHODE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16kVDC(3)(4) 

Operating Temperature Range.................................. Oto+ 70°C 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°d1l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mA 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mW 
Output IC 
Maximum Supply Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mW 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec max. when flow soldering. 
(2) .1.Tp = tPHL-tPLH. 
(3) Measured with input and output leads shorted. Typical inpuVoutput capacitance is 0.05pF. 
(4) UL recognition is for 5833 VAC, for 1 minute. 

50% INPUT 

GNO 
.01µf 

Vour 

Vee 
50% OUTPUT 

= VGEN = 5.0 V; RF= 21{lO; Rl = 17500; Vee= 5.0V 

FIG. 1 FIG. 2 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPl1266 
Electrical Characteristics (TA= 0°C to +70°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TVP I MAX I UNITS . I TEST CONDITIONS 

Input Diode 

VF Forward Volta e 1.8 
IR Reverse Current 100 

Output le (Vee= 4.75V to 5.25V) 

loH High Level Output Current 100 

VoL Low Level Output Voltage 0.6 

lccH Hjg_h Level S~ Current 15 
lccL Low Level Supply Current 18 

Coupled (Vee = 5.0V) 

C10 Coupling Capacitance 2.0 

IPLH Propagation Delay to Low Output Level 800 

IPHL Propagation Delay to High Output Level 800 
,np(2l Difference in Propagation Delays -500 500 

hso Isolation Leakage 

TYPICAL PERFORMANCE CURVES 

1 2 3 4 5 6 7 8 9 10 11 
lt"(mA) 

.6 

"' .5 
~ 
~ .4 

~ 
5 .3 

~ .2 

.1 

1.0 

RL = 350Q 
RL =1Kn 
RL = 2J({l 
R, = 5KQ - j_ -.... 

i.... .... 

10 20 30 40 50 60 70 
T,-('C) 

PROPAGATION DELAY 
vs. TEMP 

600 J---+--+----'--+---+--+---t 
·r""' =(OFF) 

500 J---+--r---i--~--+--r----t 

g 400 t:t::t::t~~~+--1 
~ T 1 
:i: 300 1--t- TPLH (ON) 

~ 
200 l---+---1-+--+--+---+---t 

100 J---+--+---+---1---1---1--1 

o.._ ..... ~.._....___.~...___.~~ 
0 10 20 30 40 50 60 70 

T,- ('C) 

v 

µA 

v 
mA 
mA 

pF 

ns 

ns 

ns 

µA 

11 

10 

9 

_5 6 

1 5 
4 

3 

N 

t--. 

IF=20mA 
VR=2.0V 

IF= 0, Vour = 5.5V 

IF= 13.5mA, IOL = 2.6mA 

IF=O 
IF= 13.5mA 

Input & Output Leads Shorted 

See Fig.1&2 

See Fig.1&2 

@7kVRMS 
Input & Output Leads Shorted 

_L1 RL = 5KQ , fRL -2Kn .LRL = 1KQ 

1 

RL = 3500 

01020 30405060 70 
T,-("C) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPl150 
May 1993 

@~OPTEK 

Optically Coupled Isolators 
Types OPl150, OPl153 

Features 

• 50kV electrical isolation 
• Phototransistor output (OPl150) or 

photodarlington output (OPl153) 
• Hermetically sealed LED and 

photosensor 
• Base contact lead for conventional 

transistor biasing 
• TX-TXV process available 

(see Hi-Rel section) 

Description 

The OPl150 and OPl153 each contain 
an infrared emitting diode and an NPN 
silicon phototransistor (OPl150) or 
photodarlington (OPl153) optically 
coupled by means of a light pipe and 
mounted in a high dielectric plastic 
housing. The LED and sensor are in 
hermetically sealed packages. These 
series are designed for applications 
requiring very high isolation between 
input and output. 

REDE~ 
IN>ICATES LED 

-~ .300 (7.82) 

fulTE DOT INDICATES 
OS 

llJ~NOM 
.015 (0.38) 

(l)r::::==::7i :.::=::::J (3) 
:t==:I (<I) 

.SDD(~ •• :~u,= ~u=,., 
NOM 3.15 (B0.01) 

•• <100.J.,A0.16) 

• C"THXIE LEAD. OTHER LEADS ARE .080 (1.52) NOM LON3ER. 
DIMENSIONS ARE IN INCl£S (MILLIMETERS) 

H THIS Ol~NSI~ IS CClfJRCl.LED AT Tl-£ HCIJSING SURf"AC£ 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50kVDc<1> 
Storage Temperature Range................................ -40°C to +85°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] ............................ · ..................... , . . . . . . . 200°c<2> 

Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Reverse Voltage .......... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0V 
Power Dissipation. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<3> 

Output Photosensor 
Collector-Emitter Voltage OPl150 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 

.OPl153 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0V 
Emitter-Collector Voltage OPl150 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 

OPl153 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector-Base Voltage OP1150 ........................................ 30V 

OPl153 ........................................ 20V 
Power Dissipation .OPl150 ....................................... 250mw<4J 

OPl153 ....................................... 25omw<4> 
Notes: 
(1) Measured with input and output leads shorted. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 3.33mWt'C above 2s0c. 
(4) Derate linearly 4.17mWt'C above 2s0c. 

Schematics 

"' : rr~.~-r1 : ::: 
(2) L----------' (5) 

OPIJSO 

"': !T--~. --1 : ,,, I ./!/ -t-9 (4) 
I I 

(2) (5) 
L---------.J 

OPIJ53 
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Types OPl150, OPl153 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I . MIN I TYP MAX UNITS TEST CONDITIONS 

Input Diode 
VF Forward Voltage OPl150 1.60 

OPl153 1.60 

IR Reverse Current 100 

Output Photosensor 

V(BR)CEO Collector-Emitter Breakdown Voltage OPl150 30 
OPl153 15 

V(BR)ECO Emitter-Collector Breakdown Voltage OPl150 5 

V(BR)CBO Collector-Base Breakdown Voltage OPl150 30 

ICEO Collector-Emitter Dark Current 

lcso Collector-Base Dark Current 

Coupled 
ldlF DC Current Transfer Ratio 

ICB(ON) On-State Photodiode Current 

VcE(SAT) Saturation Voltage 

Typical Performance Curves (0Pl150 Only) 
Collector Currant vs. 

Collector-Emitter Voltage 

10 ,_ 
ill 
~ 8 

"' i 6 ~~t---t--+~ 
I 
u 

10 15 20 25 

VcE - COLLECTOR VOLTAGE - V 

Normalized Dark Current vs. 

JO 

Ambient Temperature 
105 .-----r--.----r--.--. 

VeE •JV 
TA= 25°C I-i 104 

,/-

~ 103 1----+--+---+~~~-+--t 
~ /v 
~ 102 1----+--+-.,_-+--t--l 

~ x 
: 10 1----+~---,,._+---+--t--l 

1.0 ,__ _ _._ __ ..__ _ _.._ __ ..____. 

5 25 45 65 85 100 
TA - AMBIENT TEMPERATURE - 0 c 

OPl153 20 

OPl150 100 
OPl153 500 

OPl150 50 

OPl150 10 
OPl153 25 

OPl150 10 

OPl150 0.50 
OPl153 1.20 

Collector Currant vs. 
Diode Forward Currant 

30 ..--.------.--.---r--.-----. 
Vee ~ 10 v 

~ 25 1---+----t--+--+--~V'"--..L...._. 

~ 20 1---t---t--+--+,,,t_.._,_~ 
B y 
"' 15 t---t---t--+-,/'.LJ-+--+-----1 i 10 1---+----t----....t.--+yt'--+---+----< 

~ y 
_..Y 

10 15 20 25 30 

If - DIODE FORWARD CURRENT - mA 

Switching Time vs. Collector Current 
25 .---.---.--.....-~-.....--....-~ 

vee·1ov 

!5. 20 t--+~..t--+--r-t--+--~t-t-H 
I 

w 

" ;: 
~ 15 ....... -+-+--+--r-t--+---t--t-H 
z 
5 
~ 10 f---+-+:,,..e:r.-+ 
~ r-1----+-1 

:: 5 t--t-"'1"od-H---t--t-t-+t 

0 '----L-.J-.J-........ _.J-_..__.._.~ 
0.1 1.0 10 

le - COLLECTOR CURRENT - mA 

v 
v 
µA 

v 
v 
v 
v 
v 
nA 
nA 

nA 

% 
% 

µA 

v 
v 

IF= 50mA 
IF=50mA 
VR = 3.0V 

le= 1.00mA 
le= 1.00mA 

IF= 100µA 

le= 100µA 
le= 100µA 

VcE = 10.0V 
VcE= 10.0V 

Vcs= 10.0V 

IF= 10mA, VcE = 5.0V 
IF= 20mA, VcE = 5.0V 

IF= 20mA, Vcs = 5.0V 

IF= 16.0mA, le = 1.0mA 
IF= 30.0mA, le = 2.0mA 

Relative Collector Current vs. 
Temperature 

1.2 .---.------.--.---r-~----. 

If = JmA i 1.0 i.,...~~::i:~~ .. -......i=-'-~ 10 v _, 

a: 0.8 ~' g ~ 
- 0.6 1------,1---+--+--+---+-----I 
8 
> r· 
I 0.2 t--t----t--+--+---+-____. 
!: 

0 ,____..____.. _ _._ _ _.__.J-__. 
-50 -25 25 50 75 100 

TA - AMBIENT TEMPERATURE - oc 

Test Circuit 
If= 10 mA Vee· 10 v 

The input waveform is supplied by a generator 
with the following characteristics: ZouT • 500, 
tr :S 15 ns. Outy cycle ~ 1 %, pulse 
width~ 100 I• . 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPl7002 
May 1993 

~.OPTEK 

Optically Coupled Isolators 
Types OPl7002, OPl7010 

Features 

• 6kV electrical isolation 
• Low cost plastic housing 
• UL recognized File No. E5873o<4> 
• Phototransistor output 

Description 

The OPl7002 and OPl7010 each 
consist of an infrared emitting diode 
coupled to an NPN silicon 
phototransistor. The LED and sensor are 
encased in a black, low-cost plastic 
housing. Pin spacing is compatible with 
standard dual-in-line packages. 

Typical Plrform1nc1 Curv11 

Collactor Currant vs 
Dioda Forward Current 

1.0 10 100 
If - DIODE FORWARD CURRENT - mA 

_, .410(10.41)1--

1 ·390 c 9.91) I 

.260~~· (4} 

(o) :n,------c---~ (<) 

I~ I 
I I 

(2) ,_ _________ ... (3) 

--- E II 
.240~ +(3) 

:~1~---H~J 
•. 300 (7.62) 

MIN NOM 

j__ 
~ .310 (1.a1> I 

.290 (7.37) _, 

H THIS OlMENSTON IS CONTROLLED ,\l THE HOUSIN.i Sl.R'"AC£ 

• CATHOOE LEAD. OTHER LEADS ARE ,060 (1.52) NCH LONGER. 

DIMENSIQ.6 ARE JN JNCl£S (HILLIHETERS) 

OPI7002 

45" CHAM 

.025 (0.64) 
---SONOM 
.015 (0.38) 

~.110 (2.79) ---· .090 (2.29) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 6kVDc<1><4> 
Operating and Storage Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2ao0 c<2> 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<3l 
Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 5.0V 
Power Dissipation. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw<3> 
Notes: 
(1) Measured with input leads and output leads shorted. 
(2) RMA flux Is recommended. Duration can be extended to 1 o sec. max. when flow soldering. 
(3) Derate linearly 1.66mWf'C above 25°C. 
(4) UL recognition is for 3500 VAC, 1 minute only. 

Collector Currant vs Collactor Currant vs 
Collactor-Emitt1r Voltlig1 Collector-Emitter Voltag1 

~ ~ 
I I 

!2- 10 ~ 10 
!:! ! 13 
"' "' ti ~ 
~ '1.0 ~1.0 
' I 

"' "' 

0.1 1.0 10 0.1 1.0 10 100 
VCE - COLLECTDR·EMITTER VOLTAGE - V VCE- COLLECTOR-EMITTER VOLTAGE - V 
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Types OPl7002, OPl7010 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP MAX UNITS TEST CONDITIONS 

Input Diode 
Forward Voltage 1.70 

Reverse Current 100 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30.0 

'{\)3filEeO Emitter-Collector Breakdown Voltage 5.0 

leEO Collector Dark Current 100 

Coupled 
le/IF DC Current Transfer Ratio OPl7002 20 

OPl7010 100 

VeE Collector-Emitter Saturation Voltage 0.40 

V1so Isolation Voltage 

ton Turn-On Time 

tott Turn-Off Time 

C10 Capacitance Input-to-Output 

Typical Performance Curves 
Ralatiya Collector Currant vs 

Ambient Temperature 
i.2.-~---~-~-----. 

OPl7002, OPl7010 
_ IF=10 mA i 1.01-V---1,......-==-..-!'"""~ ............ "'" r'to v 

8 o.a 
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Collector Dark ~rrent vs 
Ambient Tempelature 
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TA - AMBIENT TEMPERATURE - 'C 
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0.20 

Normalized Collector Current vs 
Ambient Temperature 

OPIJ320, OPl7340 
VCE=5 V 
normalized to 

IF=mA, TA=25',_·:c -::+~;I;;;;~! 

10 ~~=1_.-i~jt"""=t==t~IF~-t4~m~A·t:-j 

IF 0.5 mA -1 
0.1 
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Collector Current vs 

100 
Normalized Switching Speed 
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0.1 1.0 10 
NORMALIZED SWITCHING SPEED 

v IF= 10.0mA 

µA VR = 2.0V 

v le= 100µA, IF= 0 

v IE= 100µA, IF= 0 
nA VeE = 10.0V, IF= 0 

% IF= 10.0mA, VeE = 5.0V 
% IF= 10.0mA, VeE = 5.0V 

v IF= 10.0mA, le= 0.50mA 

kV DC (See Note 1) 

µs VeE = 10.0V, le= 10.0mA, 
RL= 1oon 

µs VeE= 10.0V, le= 10.0mA, 
RL= 10on 

pF V10 = 0, f = 1 MHzTll 

Diode Forward Current vs 
Diode Forward Voltage 
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Switching Speed vs 
Load Resistance 
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Product Bulletin OPl7320 
May 1993 

~®OPTEK 

Optically Coupled Isolators 
Types OPl7320, OPl7340 

Features 

• 6kV electrical isolation 
• Low cost plastic housing 
• UL recognized File No. E58730(4l 
• Photodarlington output 

Description 

The OPl7320 and OPl7340 each 
consist of an infrared emitting diode 
coupled to an NPN silicon 
photodarlington in a high dielectric 
plastic housing. This device is designed 
for applications requiring a high current 
transfer ratio. Pin spacing is compatible 
with standard dual-in-line packages. 

Typical Performance Curves 

Collector Currant vs 
Diode Forward Current 

1.0 10 
IF - OIOOE FORWARO CURRENT - mA 

I- .410110.411-1 
.39019.911 

.260(6.601 + ~1~141 

.24016.101 E 0 
~ 

111=3 ..--141 

121 -....I--~131 
__ 1 __ 121 + 131 

-+ ~----------
.36019.141_ NOTE 1, 
.34018.641 THIS DIMENSION IS 

j CONTROLLED AT THE 
--- HOUSING SURFACE. 

•. 30017.621 

MiNNoM 'U' IT 
t j .31017.871 1-SEE NOTE 1 

.29017.371 

•CATHODE LEAD. OTHER LEADS ARE .0611.521 NOM. LONGER. 

/45'CHAM 

DIMENSIONS ARE IN 
INCHES IMILLIMETERSI 

.02510.641 Lr [/ .01510.381 SO NOM 

I I .11012.791 
~ ---- .OQOf2.291 SEE NOTE 1 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 6kVDC(l)(4l 
Operating and Storage Temperature Range.................... -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C(2l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw(3l 
Output Photodarlington 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation .............................................. 10omw(3l 
Notes: 
(1) Measured with input and output leads shorted. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(3) Derate linearly 1.66mWl"C above 25°C. 
(4) UL recognition is for 3500 VAC, 1 minute only. 
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Types OPl7320, OPl7340 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP MAX UNITS TEST CONDITIONS 

Input Diode 
Forward Voltage 1.70 
Reverse Current 100 

Output Photodarlington 

V(BR)eEO Collector-Emitter Breakdown Voltage 15.0 

V(BR)_Eeo Emitter-Collector Breakdown Voltage 5.0 

leEO Collector Dark Current 100 

Coupled 
ldlF DC Current Transfer Ratio OPl7320 200 

OPl7340 400 

V(SAT) Collector-Emitter Saturation Voltage 1.00 

V1so Isolation Voltage 

Ion Turn-On Time 

loft Turn-Off Time 

C10 Capacitance Input-to-Output 

Typical Performance Curves 
Relative Collector Current vs 

Ambient Temperature 
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Collector Dark C,Urrent vs 
Ambient Tempehture 
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Normalized Collector Current vs 
Ambient Temperature 
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Collector Current vs 
Normalized Switching Speed 
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v IF= 10.0mA 
µA VR = 2.0V 

v le= 1.00mA, IF= 0 

v IE= 100µA, IF= 0 
nA VeE = 10.0V, IF= 0 

% IF= 5.0mA, VeE = 5.0V 
% IF= 5.0mA, VeE = 5.0V 

v IF = 5.0mA, le= 2.0mA 

kV DC (See Note 1) 

µs 

µs 

pF 

VeE = 10.0V, le= 10.0mA, 
RL= 1oon 

VeE = 10.0V, le= 10.0mA, 
RL= 10on 
V10=0,f=1MHz!l> 

Diode Forward Current vs 
Diode Forward Voltage 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@® OPTEK TECHNOLOGY, INC. 

EMITTER AND 

PHOTOSENSOR CHIPS 

I 
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Emitter and Photosensor Chips 
~.OPTEK 

Emitter Chips 
Material 

Fabrication 

Emitter Chip 
Selection 

Photosensor 
Chip Selection 

Optek Technology, Inc. 

Optek Technology, Inc. is widely recognized as one of the industry's leading suppliers of high 
quality gallium arsenide (GaAs) and gallium aluminum arsenide (GaAIAs) infrared emitter 
chips and silicon photosensor chips. In hybrid or other applications, where space forbids use 
of a discrete optoelectronics component, direct placement of emitter and/or sensor chips may 
be the best alternative. With over twenty years experience, Optek is the technological leader 
in the design and fabrication of optoelectronic semiconductor chips. 

Emitter and sensor chips are manufactured in the closely controlled clean rooms of our 
headquarters located in Carrollton, Texas. The buildin!iJ was designed and built specifically 
for the purpose of being used as a semiconductor fabrication facility. 

Two basic types of infrared emitting diode chips are offered by Optek: GaAs or GaAIAs. In 
the early 1970's, Optron (today known as Optek) pioneered in the development of solution 
grown epitaxial GaAs IRED's. 

GaAs is often chosen for its lower rate of output degradation over time. Throughout their 
operating lives, crystalline degradation occurs in all Ill-IV compounds (e.g., GaAs) as micro
flaws propagate due to the combined effects of current and temperature change. Optical 
efficiency is lowered; hence overall infrared power output drops with time. Heat sinking and 
careful limiting of operating currents, of course, can have a dramatic effect on the life of the 
chip. GaAIAs is usually the material of choice when the decision centers upon device 
efficiency and spectral matching. 

The metallization area and chip size are important factors in the IRED output capability. 
Optek offers smaller chips with smaller metallization areas for low current applications. 
Typically operated in the range of 10-20 mA, many of these devices may be designed with 
applications demanding up to 1 00 mA of forward current. The larger chips with bonding 
areas designed for high current may be operated at up to five amperes in the pulse mode. 

The basic phototransistor consists of three regions (NPN) with the base (P-type material) 
acting as receiver of the infrared energy (Figure 2). As such, the bulk of the surface area 
consists of the base diffusion region to optimize optical collection efficiency. In some chips, 
the base may also be bonded and electrically biased in order to improve device speed and/or 
sensitivity. In addition, these products may also be used as PN photodiodes by connecting 
only the base and collector. 

Photodarlington chips are, as expected, more complex than the basic phototransistor. Again, 
the base region for the photosensitive transistor is designed to be as large as possible to 
maximize the photosensitive area. 

A variety of factors must be considered when choosing the correct chip. 

1) Responsivlty: Photodiodes, particularly PIN structures, offer the highest levels of 
responsivity in the near infrared wavelengths due to their thicker depletion regions. 

2) Sensitivity: The current gain available in photodarlingtons and phototransistors produce 
a sensitivity advantage over photodiodes. Photologic™ chips are available in two 
levels of radiant power threshold. 

3) Speed: Due to a lower capacitance and the ability to eliminate the Miller effect associated 
with the transistor current gain, photodiodes offer superior frequency response. 
Photologic™ chips perform to 250 kbps. 

4) Package lntegratlonNolume: Photologic™ is the choice where package volume is the 
key factor, combining the functions of several chips into one. 

5) Ease of Logic Interfacing: With four options on output logic and levels, a Photologic™ 
chip is the choice. 

1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Chip Mounting and Bonding Recommendations 

Two basic mounting (alloy) methods are recommended for the chip products 
described herein: eutectic and epoxy. Eutectic scrub mounting is most often 
used with a metal header type of packaging. Solder preforms are required and 
are commonly available for this type of work. Conductive epoxy (silver based) 
is generally used when mounting the chip in a silver plated lead frame. Again, 
these epoxies are commonly available from a variety of suppliers. Mounting to 
a hybrid ceramic substrate may be accomplished by either of the above 
methods. 

Thermo-compression bonding (ball bonding) is the recommended method of 
IRED wire bonding. Caution is urged to avoid damage to the delicate chip 
structure (particularly with GaAs and GaAIAs). The possibility of chip damage 
should be carefully considered before using ultrasonic, thermo-sonic or other 
methods. Optek only recommends the use of carefully monitored thermo-com
pression bonding for gold wire attachment to the metallization area of its IRED 
chips. 

With standard aluminum metallization or all sensor chips, a variety of bonding 
techniques may be successfully utilized on sensors. 

Chip Packaging 

Optek offers three standard methods of packaging chips, in Vials, Tape Pack 
and Waffle Pack. 

Vial - This type of packaging is offered for most chips, (very large chips and 
Photologic-chips are not available in vial packs due to potential damage 
in shipping). The slice is tested, sawed, sorted, and weigh counted into 
vials. 

Tape Pack - A tested slice is mounted on Nitto tape and sawed. This is the 
least expensive of the three methods 

Waffle Pack - A slice is tested, sawed on tape and loaded into waffle trays. 
This is the most expensive of the three methods. 

Optek Hybrid Capability 

In many cases, an application demands the use of a hybrid circuit, yet in-house 
engineering resources and equipment may not be available. Having the chips is 
only a part of the solution. The investment required to develop the complete 
hybrid in-house may be unrealistic for many customers. 

Optek has a state-of-the-art hybrid facility that may be able to meet your 
specific needs. Specializing in the automated design and fabrication of complex 
opto custom hybrid circuits, Optek engineers can solve your most demanding 
application problems. Many satisfied customers have found that the cost of 
letting Optek do the entire circuit is often less than the "in-house" approach. 

Optek, long known as the leader in custom opto assemblies, is now a leader 
in opto hybrid design and production. For more information, contact your local 
Optek sales office. 

Figure 1. IRED Chip Fabrication 
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Figure 2. Typical Phototransistor Layout 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPC126 
June 1993 

@.OPTEK 

GaAs Infrared Emitter Chip 
Type OPC126 

Features 

• High infrared radiation output 
• Low degradation 
• Microalloyed gold contacts 

Description 

Infrared emitting diode chips are 
fabricated by solution epitaxial 
techniques which provide high efficiency, 
long operating life, and minimum 
degradation. Spectral emission is 
centered at 935 nanometers. 

Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 

Packaging Options 

OPC126 
OPC126TP 
OPC126WP 

Replaces 

OPC125 

Vials 
Sawn on Tape 
Waffle Pack 

r---.012(.30)----j 
• 0 I 0 (. 25) r H-SIOE 

. 012 (. 30) 
• 0 I 0 (. 2 5) 

l AMPHOTERIC 

'--+------~ J UMCT I ON 

• 007 ( .18) 
. 005 ( .13) 

DIMENSIONS ARE 
IN mHES (Ml LLIMETERS) 

r- .0105(.27) -i 
m. 

P-SIDE WITH METAL ALLOY 
CONTACT ENTIRE SURFACE 

Absolute Maximum Ratings <1>(TA = 25°C unless otherwise noted) 

Storage and Operating Temperature......................... -55°C to +150°C 
. ~ Forward DC Current . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150mA 

Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . • . . 3.0A 
Power Dissipation. . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDmONS 
VR Reverse Voltage 2.0 v IR= 10µA 

VF Forward Voltage 1.75 v IF= 100mA 

Po Radiant Power Output 2.0 4.5 mW IF= 100mA 

Notes: (1) All maximum ratings are determined with the chip mounted on a dimple 
T0-46 header using Optek techniques. (2) Maximum operating current is a function of 
the package in which the chip is housed and the environment in which the assembled 
package will be used. (3) Typical wavelength at peak emission is 935 nm. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 
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Product Bulletin OPC200 
June 1993 

~®OPTEK 

NPN Silicon Phototransistor Chip 
Type OPC200 

Features 

• Active area centered on chip 
• LowCost 
• Silicon nitride passivation 

Description 

Optek Technology photosensor chips 
are fabricated using the latest silicon 
planar diffused technology and are 
silicon nitride passivated for long term 
stability. All photosensors have an 
anti-reflective coating over the active 
area to ensure maximum absorption of 
irradiated light. Chips can be specially 
probed for custom requirements. 

Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 

Package Options 

OPC200VP Vials 
OPC200TP Sawn on Tape 
OPC200WP Waffle Pack 
OPC200SP Unsawn Slice 
Special packaging and testing available 
upon request. Special transistor arrays 
available upon request. 

Replaces 

OPC600L 

• 0 2 7 (. 6 g l 
-----.025(.64) --~ 1 I' ·t 

ACTIVE I 
AREA ~ 

BASE 
CONTACT--

. 0 2 0 (. 51) 
SQUARE MOM. 

. 012 (. 3 0 5) 

.008(.203) GOLD 

AL. 

• 0035 

OXIDE 

DIMENSIONS ARE 
IN INCHES(HILLIMETERS) 

COLLECTOR 
CONTACT 

Absolute Maximum Ratings <1>(T A = 25°C unless otherwise noted) 

Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mw<2> 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

V(BR)CEO Collector-Emitter 30 60 v le= 100µA 
Breakdown Voltage 

V(BR)ECO Emitter-Collector 5.0 
Breakdown Voltage 

7.5 v IE= 100µA 

ICEO Collector Dark Current <1 100 nA VcE = 10.0V, <I>= 0 

Ri.. Responsivity 0.25 A/W VcE=5.0V ,<1>=1 Oµw<3> 

hFE Current Gain 100 VcE = 5.0V,lc =1.0mA 

Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled 
T0-18 header using Optek techniques. (2) Maximum power dissipation is a function 
of the package in which the chip is housed and the environment in which the 
assembled package will be used. (3) Light source is a GaAs LED, f..p = 935nm, typical. 
Typical Parlormance Curves 

* ' 
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Photosensor Spectral Response 

~ 80i---+~-1--+--.+-i---l 
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TA~ TJ-25°C; If -1DOmA, oc- 0.1%, PW-100µi 
PHkW1Yfllengtb-,\p: (A) XSTR-850!.30nm 

(Bl LEO G1AIAs-890.t20nm 
{C) LED GiAs-935± 15nm 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPC216 
June 1993 

~®OPTEK 

GaAIAs Infrared Emitter Chip 
Type OPC216 

Features 

• High infrared radiation output 
• Low degradation 
• Microalloyed gold contacts 

Description 

Infrared emitting diode chips are 
fabricated by solution epitaxial 
techniques which provide high efficiency, 
long operating life, and minimum 
degradation. Spectral emission is 
centered at 890 nanometers. 

Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 

Packaging Options 

OPC216 Vials 
OPC216TP Sawn on Tape 
OPC216WP Waffle Pack 

r 
• D 17 (. 43) 
.OTIT.iT) 

---- .017(.43) ---~ 
• 015 (. 38) 

l~ 
DIMENSIONS ARE 

IN INCHES(MILLIMETERS) 

N-S I DE 

AMPHOTERIC 
JUNCTION 

P-SIOE ~ITH METAL ALLOY comer ENTIRE SURFACE 

Absolute Maximum Ratings <1>(TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 150~£ 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

VR Reverse Voltage 2.0 v IR= 10µA 

VF Forward Voltage 1.95 v IF= 100mA 

Po Radiant Power Output 4.0 7.5 mW IF= 100mA<3> 

Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled 
T0-46 header using Optek techniques. (2) Maximum operating current is a function of 
the package in which the chip is housed and the environment in which the assembled 
package will be used. (3) Typical wavelength at peak emission is 890 nm. 

Typical Performance Curvas 
Percent Change in Power Output vs Time 

---Projected 
-50 .._.._ ......... ......__.__._ ......... __.__. .......... 
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Product Bulletin OPC226 
June 1993 

@®OPTEK 

GaAIAs Infrared Emitter Chip 
Type OPC226 

Features 

• High infrared radiation output 
• Low degradation 
• Microalloyed gold contacts 

Description 

Infrared emitting diode chips are 
fabricated by solution epitaxial 
techniques which provide high efficiency, 
long operating life, and minimum 
degradation. Spectral emission is 
centered at 890 nanometers. 

Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 

Packaging Options 

OPC226 Vials 
OPC226TP Sawn on Tape 
OPC226WP Waffle Pack 

Replaces 

OPC225 

I--- .012(.30) ~ 
I . 010 (. 2 5) I 

r 
.012(.30) • 
,orrr:zTI 

L~ 

N-SIDE 

AMPHOTER!C 
JUNCTION 

'0 0 7 (' 18) 
,005(.Tfj 

O!MENSIONS ARE 
IN INCHES(MILLIMETERS) 

r-·008(.20) ---1 
NOM. 

P-SIOE WITH METAL ALLOY 
CONTACT ENTIRE SURFACE 

Absolute Maximum Ratings <1>(T A = 25°C unless otherwise noted) 

Storage and Operating Temperature. . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 150°C 
Forward DC Current............................................ 150mA(2) 

Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

VR Reverse Voltage 2.0 v IR= 10µA 

VF Forward Voltage 1.95 v IF= 100mA 

Po Radiant Power Output 4.0 7.5 mW IF= 1 OOmA13) 

Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled ••• , 
T0-46 header using Optek techniques. (2) Maximum operating current is a function of 
the package in which the chip is housed and the environment in which the assembled 
package will be used. (3) Typical wavelength at peak emission is 890 nm. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPC260 
June 1993 

NPN Silicon Phototransistor Chip 
TypeOPC260 

Features 

• 2. 7 times the active area of OPC200 
• More sensitive at low light levels 
• Active area centered on chip 

Description 

Optek Technology photosensor chips 
are fabricated using the latest silicon 
planar diffused technology and are 
silicon nitride passivated for long term 
stability. All photosensors have an 
anti-reflective coating over the active 
area to ensure maximum absorption of 
irradiated light. Chips can be specially 
probed for custom requirements. 

Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 

Packaging Options 

OPC260VP Vials 
OPC260TP Sawn on Tape 
OPC260WP Waffle Pack 
OPC260SP Unsawn Slice 
Special packaging and testing available 
upon request. Special transistor arrays 
available upon request 

Replaces 

OPC60X 

.040(1.016) r---- SQUARE NOM. --1 r--+-1 
.012(.305} GOLD 

EMITTER 
CONTACT 

.008(.203) 

ACTIVE 
f AREA 

AL. 
BASE 

CONTACT 

• 0 0 35 D I A .~<lh~++-____J 

DIMENSIONS ARE 
IN INCHES MILLIMETERS 

OXIDE 
COLLECTOR 

CONTACT 

Absolute Maximum Ratings <1 >(TA = 25°C unless otherwise noted) 

Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mw<2> 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

V(BR)CEO Collector-Emitter 30 60 v le= 100µA 
Breakdown Voltage 

V(BR)ECO Emitter-Collector 5.0 
Breakdown Voltage 

7.5 v IE= 100µA 

ICEO Collector Dark Current <1 100 nA VcE = 10.0V, <l>=OµW 

Ri. Responsivity 0.25 AlW VcE=5.0V, <1>=10µW<3 

hFE Current Gain 50 VcE = 5.0V, lc =1mA 

Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled 
T0-18 header using Optek techniques. (2) Maximum power dissipation is a function 
of the package in which the chip is housed and the environment in which the 
assembled package will be used. (3) Light source is a GaAs LED, A.p = 935nm, typical. 

Typical Performance Curves 

~ 

Photosensor Spectral Response 
100 .---,---,-;.....--r--T---. 

~ 40 

~ Test Conditions (lfD~: 

~ 20 1---+-+l---'ll'-+-l~--I !~: !!~!~:~~ ~i;:1~~~~s~~ ~DB~~·.:t.~D ~n~OO µs 
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Product Bulletin OPC300R 
June 1993 

@.OPTEK 

NPN Silicon Photodarlington Chip 
Type OPC300R 

Features 

• High Collector Current 
• Improved current sinking 

characteristics 
• Silicon nitride passivation 
• Enhanced low current gain 

Description 

Optek Technology photosensor chips 
are fabricated using the latest silicon 
planar diffused technology and are 
silicon nitride passivated for long term 
stability. All photosensors have an 
anti-reflective coating over the active 
area to ensure maximum absorption of 
irradiated light. Bond pads are oxide 
passivated to protect against mechanical 
damage. 

Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 

Packaging Options 

OPC300RVP Vials 
OPC300RTP Sawn on Tape 
OPC300RWP Waffle Pack 
OPC300RSP Unsawn Slice 
Special packaging and testing available 
upon request. 

. 00 6 ( .15) .004(.10) 
SQ. NOH. 

1 I· ·I 
.OIZ(.305) GOLD 

I .025(.64) I 
r-- SQUARE NOM,--, 

.008(.ZOJ) 

EMITTER comer 
AL. 

OXIDE 
COLLECTOR 

CONTACT 
DIMENSIONS ARE IN INCHES(MILLIMETERS) 

Absolute Maximum Ratings <1>(T A= 25°C unless otherwise noted) 

Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Storage Temperature..................................... -65°C to +150°C 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mW(2) 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

V(BR)CEO Collector-Emitter 30 60 v le= 100µA 
Breakdown Voltage 

V(BR)ECO Emitter-Collector 7.0 
Breakdown Voltage 

12.5 v IE= 100µA 

ICEO Collector Dark Current <10 100 nA VcE=10.0V, «l>=OµW 

R~ Responsivity 0.2 AN/ «1>=1oµw3f 

hFE Current Gain 3K VcE=5.0V, lb =1.0µA 

Notes: (1) All maximum ratings are determined with the chip mounted on a dimpled 
T0-18 header using Optek techniques. (2) Maximum power dissipation is a function 
of the package in which the chip is housed and the environment in which the 
assembled package will be used. (3) Light source is a GaAs LED, A.p = 935nm, typical. 
Typical Performance Curves 

Photosensor Sp1etral Responsa 

700 800 
A - WAVELENGTH - Nanometers 

Tes1 ConditionstLEDJ: 
TA=TJ=25°C, IF=100 mA. DC=0.1%, PW= IOOp.1 
P1akW1velength->.p:!AJJISTR-850:t30nm 

!BILEOGaAIAs-890:t2Dnm 
tCILEDGaAs- 935:t15MI 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPC8320 
June 1993 

~.OPTEK 

Photologic™ Chips 
Types OPC8320, OPC8321, OPC8322, OPC8323 

Features 

• Internal voltage regulator for 4.5V to 
18V operation 

• Operrcollector or totem-pole output 
• Drive up to 10 TTL loads 
• Data rates to 250 kBaud 

Description 

The OPC8320 family of photologic chips 
are bipolar monolithic integrated circuits 
consisting of a photodiode, a voltage 
regulator, a linear amplifier, and a 
Schmitt trigger on a single silicon chip. 
Four output options are available, 
buffer-totem pole (OPC8320), 
buffer-open collector (OPC8321 ), 
inverter-open collector (OPC8322), and 
inverter- totem pole (OPC8323). 
Featured is logic level output and up to 
16mA of sink current for direct driving up 
to 1 O TTL loads. The Schmitt trigger 
provides hysteresis for high noise 
immunity. 

Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 

Packaging Options for 8320 Serles 

OPCXXXXTP Sawn on Tape 
OPCXXXXWP Waffle Pack 
OPCXXXXSP Unsawn Slice 
Special packaging and testing available 
upon request. Call Optek for availability 
of other logic chips. 

m 
DIMENSIONS ARE IN INCHES(MILLINETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Storage Temperature..................................... -55°C to +125°C 
Supply Voltage, Vee ................................................. 18V 
Junction Temperature............................................. 125°C 
Notes: (1) Light level sufficient to cause high level output (see ct>r+). Light source is a 
GaAs LED, J..p = 935nm. (2) Light level sufficient to cause low level output (see ct>r-). 
Light source is a GaAs LED, A.p = 935nm, typical. 

Schematics 

OPC8320 
!Totem-Pole Outputl Buffer 

OPC8321 
!Open-Collector Output! Buffer 

OPC8323 
IT otem-Pole Outputl Inverter 

OPC8322 
!Open-Collector Output! Inverter 

Optek Technology, Inc_ 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 
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Types OPC8320, OPC8321, OPC8322, OPC8323 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP MAX I UNIT TEST CONDITIONS 

OPC8320 (Buffer-Totem Pole) 

lccH High Level Supply Current 8.0 10 mA Vee= 18V, <I>= 8µW 

VoH High Level Output Voltage 15.5 16.5 v Vee= 18V, loH = -1.0mA, 
<l>=8µW 

VoL Low Level Output Voltage 280 400 mV Vee= 4.5V, loL= 16mA, 
<l>=OµW 

<I>r+ Incident Radiant Power Threshold(1) 0.5 1.5 3 µW Vee= 5.0V 

<I>r +/<I>r- Hysteresis 1.1 1.5 2 Vee= 5.0V 

OPC8321 (Buffer-Open Collector) 

leeH High Level Supply Current 8.0 10 mA Vee= 18V, <I>= 8µW 

loH High Level Output Current <1 100 µA Vee= 18V, VoH = 32V, 
<1>=8µW 

VoL Low Level Output Voltage 280 400 mV Vee= 4.5, loL = 16mA, 
<l>=OµW 

<I>r+ Incident Radiant Power Threshold(1l 0.5 1.5 3 µW Vee =5.0V 

<I>r +/<I>r- Hysteresis 1.1 1.5 2 Vee= 5.0V 

OPC8322 (Inverter-Open Collector) 

lccL Low Level Supply Current 8 10 mA Vee= 18V, <I>= OµW 

loH High Level Output Current <1 15 µA Vee= 18V, VoH = 32V, 
<l>=OµW 

VOL Low Level Output Voltage 280 400 mV Vee= 4.5, loL = 16mA, 
<1>=8µW 

<I>r- Incident Radiant Power Threshold(2) 0.5 1.5 3 µW Vcc=5.0V 

<I>r-/<I>r+ Hysteresis 1.1 1.5 2 Vee= 5.0V 

OPC8323 (Inverter-Totem Pole) I lccH High Level Supply Current 8.0 10 mA Vee= 18V, <I>= OµW 

VoH High Level Output Voltage 15.5 16.5 v Vee= 18, loH = -1.0mA, 
<l>=OµW 

VoL Low Level Output Voltage 280 400 mV Vee= 4.5, loH = 16mA, 
<1>=8µW 

<I>r- Incident Radiant Power Threshold(2) 0.5 1.5 3 µW Vce=5.0V 

<I>r-/<I>r+ Hysteresis 1.1 1.5 2 Vee= 5.0V 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPC8324 
June 1993 

~.OPTEK 

Photologic™ Chips 
Types OPC8324, OPC8325, OPC8326, OPC8327 

Features 

• Internal voltage regulator for 4.5V to 
18V operation 

• Open collector or totem-pole output 
• Drive up to 1 O TTL loads 
• Data rates to 250 kBaud 
• High sensitivity 

Description 

The OPC8324 family of photologic chips 
are bipolar monolithic integrated circuits 
consisting of a photodiode, a voltage 
regulator, a linear amplifier, and a 

, Schmitt trigger on a single silicon chip. 
Four output options are available, 
buffer-totem pole (OPC8324), 
buffer-open collector (OPC8325), 
inverter-open collector (OPC8326), and 
inverter- totem pole (OPC8327). The 
OPC8324 family features significantly 
lower. thresholds than the companion 
OPC8320 family. 

Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 

Packaging Options for 8324 Series 

OPCBXXXTP Sawn on Tape 
OPCBXXXWP Waffle Pack 
OPCBXXXSP Unsawn Slice 
Special packaging and testing available 
upon request. Call Optek for availability 
of other logic chips. 

1-E---- ...,,.~~ ----·1 .010(.25)1 . NOM.--+--.--+-------±---o1 
.047(1.19) 

~~~~----+-------+---'J .II} 
m 

OIMENSIONS ARE IN !NCHES(MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Storage Temperature..................................... -55°C to +125°C 
Supply Voltage, Vee .................................................. 1 BV 
Junction Temperature............................................. 125°C 
Notes: (1) Light level sufficient to cause high level output (see «l>T+). Light source is a 
GaAs LED, AP= 935nm. (2) Light level sufficient to cause low level output (see «l>T-). 
Light source is a GaAs LED, AP= 935nm, typical. 

Schematics 

OPC8324 OPC8327 
IT otem-Pole Output) Buffer !Totem-Pole Output) Inverter 

Vee vcc 
VOLTAGE VOlTAGE 

REGULATOR REGULATOR 

OUT· OUT -... -... 
GNO GNO 

OPC8325 OPC8326 
!Open-Collector Output) Buffer !Open-Collector Output) Inverter 

Vee vcc 
VOLTAGE VOLTAGE 

REGULATOR REGULATOR 
OUT OUT 

-.... -.... 
GNO GNO 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Types OPC8324, OPC8325, OPC8326, OPC8327 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP MAX I UNIT TEST CONDITIONS 

OPC8324 (Buffer-Totem Pole) 

leeH High Level Supply Current 8.0 10 mA Vee=18V,<1>=8µW 

VoH High Level Output Voltage 15.5 16.5 v Vee= 18V, loH = -1.0mA, 
<1>=8µW 

VoL Low Level Output Voltage 280 400 mV Vee= 4.5V, loL= 16mA, 
<l>=OµW 

<l>T+ Incident Radiant Power Threshold(1 l 0.1 0.7 1.5 µW Vee=5.0V 

<l>T+/<l>T- Hysteresis 1.1 1.5 2 Vcc=5.0V 

OPC8325 (Buffer-Open Collector) 

leeH High Level Supply Current 8.0 10 mA Vee= 18V, <I>= 8µW 

loH High Level Output Current <1 100 µA Vee= 18V, VoH = 32V, 
<1>=8µW 

VoL Low Level Output Voltage 280 400 mV Vee= 4.5, loL = 16mA, 
<l>=OµW 

<l>T+ Incident Radiant Power Threshold(1) 0.1 0.7 1.5 µW Vce=5.0V 

<l>T+/<l>T- Hysteresis 1.1 1.5 2 Vce=5.0V 

OPC8326 (Inverter-Open Collector) 

lceL Low Level Supply Current 8 10 mA Vee= 18V, <I>= OµW 

IQH High Level Output Current <1 15 µA Vee= 18V, VoH = 32V, 
<l>=OµW 

VoL Low Level Output Voltage 280 400 mV Vee= 4.5, loL = 16mA, 
<1>=8µW 

<l>T- Incident Radiant Power Threshold<2l 0.1 0.7 1.5 µW Vee=5.0V 

<l>T-/<l>T+ Hysteresis 1.1 1.5 2 Vec=5.0V 

OPC8327 (Inverter-Totem Pole) 

lecH High Level Supply Current 8.0 10 mA Vee= 18V, <I>= OµW 

VoH High Level Output Voltage 15.5 16.5 v Vee= 18, loH = -1.0mA, 
<l>=OµW I 

VoL Low Level Output Voltage 280 400 mV Vee= 4.5, loH = 16mA, 
<1>=8µW 

<l>T- Incident Radiant Power Threshold<2> 0.1 0.7 1.5 µW Vcc=5.0V 

<l>T-/<l>T + Hysteresis 1.1 1.5 2 Vce=5.0V 

Optek reserves the right to make changes at any time in orcier to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPC911 
June 1993 

~.OPTEK 

PN Photodiodes 
Type OPC9XXX 

Features 

• PN photodiode elements 
• Silicon nitride passivation 

anti-rell&ctive coating 

Description 

Multi-element arrays are recommended 
for a variety of motion sensing and 
control applications ranging from 
encoding to quadrant sensing. Optek's 
photodiodes may be operated from zero 
bias (photovoltaic) up to the diode's 
reverse breakdown voltage. 

Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 

Packaging Options 

OPC9XXXTP Sawn on Tape 
OPC9XXXWP Waffle Pack 
OPC9XXXSP Unsawn Slice 
Special packaging and testing available 
upon request. 
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Absolute Maximum Ratlngs<1> (TA= 25°C unless otherwise noted) 

Operating Temperature . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . -40°C to +85°C 
Storage Temperature..................................... -65°C to +150°C 
Reverse Breakdown Voltage • . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . 30V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15omw<2> 
Electrlcal Characteristics Per Element (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

V(BR)R Reverse Breakdown 30 80 v IR= 100µA 
Voltage 

lo Reverse Dark Current <1 15 nA VR = 10V 

R;. Responsivity 0.45 0.50 AflN <1>= 1oµw<3> 

Cr Capacitance per sq. mil 0.03 pF VR =1V, <I>= OµW 

Notes: (1) All maximum ratings are determined with the chip mounted on a T0-15 
header using Optek techniques. (2) Maximum power dissipation is a function of the 
package in which the chip is housed and the environment in which the assembled 
package will be used. (3) Light source is a GaAs LED, A.p = 935nm, typical. 

Photodlodes Available 

Part Number Sizes 

OPC910 0.050 X 0.050 inches 

OPC911 0.060 X 0.060 inches (2 X 2 Array) 

OPC915 0.120 X 0.120 inches 

OPC925 0.040 X 0.040 inches 

OPC9013 0.210 X 0.210 inches 

Other sizes available 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPC922 
June 1993 

~.OPTEK 

Dual Element Silicon PN Photodiode 
Type OPC922 

Features 

• 25 mil x 50 mil PN photodiode 
elements 

• Silicon nitride passivation 
• Anti-reflective coating 

Description 

Dual photodiodes are useful in a variety 
of motion sensing and control 
applications ranging from encoding to 
posit!on sensing. Optek's photodiodes 
may be operated from zero bias 
(photovoltaic) up to the diode's reverse 
breakdown voltage. 

Optek chip warranty excludes any 
damage resulting from improper bonding 
or alloying techniques. 

Packaging Options 

OPC922TP Sawn on Tape 
OPC922WP Waffle Pack 
OPC922SP Unsawn Slice 
Special packaging and testing available 
upon request. 
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DIMENSIONS ARE IN INCHES(MILLIMETERS) 

Absolute Maximum Ratings<1> (TA = 25°C unless otherwise noted) 

Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 120°c 
Reverse Breakdown Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40V 
Power Dissipation............................................. 150mw<2> 
Electrical Characteristics Per Element (TA = 25°C unless otherwise noted) 

SYMBO~ PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

V(BR)R Reverse Breakdown 40 70 v IR= 100µA 
Voltage 

lo Reverse Dark Current <1 10 nA VR = 15V 

R'- Responsivity 0.35 0.5 A/W <[> = 10µW, VR=OV(S) 

Cr Capacitance 50 PF VR =01V, <l>= 0 

Notes: (1) All maximum ratings are determined with the chip mounted on a T0-15 
header using Optek techniques. (2) Maximum power dissipation is a function of the 
package in which the chip is housed and the environment in which the assembled 
package will be used. (3) Light source is a GaAs LED, ;\.p = 935nm, typical. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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@® OPTEK TECHNOLOGY, INC. 

FIBER OPTIC 
COMPONENTS 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Fiber Optics 
~.OPTEK 

Features LED coupled power 89 µW into 62.5 micron fiber. 

Description 

LED Burn-in 

Why Use 
Fiber Optics 

Low capacitance, low leakage PIN photodiodes. 

Components available pre-mounted and tested in receptacles. 

Packages compatible with standard receptacles, SMA, ST*, and others. 

The Optek fiber optic components are optomized for use with multimode fiber optic cable at 
850nm. The optical design provides good coupling with 50/125, 62.5/125, 100/140 and larger 
optical fibers. The mechanical design offers the user a choice between a hermetically sealed 
device, and a less expensive plastic cap component. LED's and PIN diodes are subjected to 
testing to eliminate infant mortality failures, and thus improve field reliability. Performances 
tests are accomplished with as near to actual use conditions as possible. Devices which are 
mounted in SMA or ST* style receptacles are easily mounted to printed circuit boards or 
panels. 

All LED's are subjected to 100% burn-in testing. Test conditions are: 96 hours at 1 OOmA, con
tinuous current in 25° C ambient. 

Electrical Isolation 

EMI Immunity 

Increased Bandwidth 

Low Loss 

Reduced Size, Weight 

Secure Transmission 

Lower Material Cost 

Applications System operating in high EMI or RFI ambients. 

Optek Technology, Inc. 

Explosive environments such as found in the petroleum/chemical processing or 
mining industries. 

Optical coupling where high isolation voltage is required. 

Secure communications. 

Local area networks. 

*ST is a registered trademark of AT&T 

1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 
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Part Number System 

Discrete 
Component 

LED 

Metal Package OPF320X 

Plastic Package OPF370X 

PIN PHOTODIODE 

Metal Package OPF420 

Plastic Package OPF470 

Metal Package, T0-46 Hermetic Sealed 

Plastic Package, T0-18 

Fiber Optic 
Family 

OPF X 

_J 

3 LED 

4 Pin Photodiode 

2 Metal T0-46 

7 Plastic T0-18 

·sT is a registered trademark of AT&T 

x 

Mounted in SMA Mounted in ST* 

x 

Receptacle Compatible 
Receptacle 

OPF321X OPF322X 

OPF371X OPF372X 

OPF421 OPF422 

OPF471 OPF472 

x 

I ABC D 
- Optional Power Out 

Options (see data sheet) 

0 Discrete Component 

1 SMA Receptacle 

2 ST* Compatible Receptacle 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF1402/1404 
January 1995 

~®OPTEK 

High Speed Fiber Optic Transmitter 
Types OPF1402/1404 Series 

x 

®~~~ o~a.. 
0 

Features 
• LowCost 
• High Speed 
• No Mounting Hardware Required 
• Wide Temperature Range 
• 100% LED Bum-In (96 hours) 
• SMA or ST* Style Ports 
• Wave Solderable 

Description 
The OPF14XX series fiber optic 
transmitters contain a high speed 840 nm 
GaAIAs LED. This LED in conjunction with 
the package lensing is designed to 
efficiently couple light into optical fibers 
ranging in size from 50/125 µm up to 200 
µm PCS. These devices were designed to 
work together with the Optek OPF24XX 
series receivers to make-up a complete 
high speed fiber optic link. 

The high coupling efficiency of the LED 
and lensing allows the devices to be used 
at low current drive levels thus decreasing 
the power consumption and increasing 
system reliability. The consistency of 
coupling varies by less than 5 dB from part 
to part which reduces the dynamic range 
requirements of the receiver. 

The high power (-16.5 dBm into 50/125 
µm) OPF14X4 was designed for small fiber 
applications or where there are large fixed 
losses such as in systems that contain star 
couplers or in line connectors. The 
OPF14X2 (-11.5 dBm optical power) is 
ideal for 100/140 µm fiber applications. 

*ST is a registered trademark of AT&T. 

I- ..c::t. 
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Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 
Storage Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +85°C 
Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature ................................. 260°C(10 sec) 
Forward Input Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Peak 200mA 

, ......................................... DC 100mA 
Reverse Input Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8V 

PIN FUNCTION 
1 N.C. 

2 Anode 

3 Cathode 

4 N.C. 

5 N.C. 

6 Anode 

7 Anode 

8 N.C. 

Bottom View 

Available In Panel Mount ST package; add "T" suffix to part number. 

This component is susceptible to damage from electrostatic discharge (ESD). Normal 
static precautions should be taken in handling and assembly of this component to prevent 
ESD damage or degradation. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF1402/1404 Series 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNIT TEST CONDITION 

VF Forward Voltage 1.48 1.70 2.09 v IF = 60 mA, TA = -40°C to +85°C 

VsR Reverse Input Voltage 1.8 3.8 v IR = 100 µA, TA = -40°C to +85°C 

A.p Peak Emission Wavelength 840 nm IF=60mA 

Peak Output Optical Power Measured Through 1 m of Cable 

SYMBOL PARAMETER 
1412/1402 1414/1404 

UNIT TEST CONDITION 
MIN TYP MAX MIN 

Pr100 
100/140 µm Fiber Cable 

-15.0 -12.0 -9.5 -10.0 
N.A. = 0.30 

PT62 
62.5/125 µm Fiber Cable 

-19.0 -16.0 -14.0 -15.0 
N.A. = 0.27 

Pr so 
50/125 µm Fiber Cable 

-21.8 -19.5 -16.8 -18.8 
N.A. = 0.18 

tr, tf 
Rise Time, Fall Time 

4.0 6.5 
(10%to 90%) 

Mechanical Dimensions 

0.500 (12.70)~1/4-36 UNS THREAD 

1 . _J_ 
o.soo c12.10 ~Ei o.25 <s.3s) 

l__l--0.87 (22.1)~~ 

l 0.14 (3.56) 

0.150 (3.81)--j ~ 

i-- 0.250 (6.3,) r-
0.401:'_~ _l_____ 

0.100 (2.54) . 0.050 (1.27) 
0.100 (2.5.4.) 

INSIDE PINS~ 
" 0.018 (0.46) 

OUTSIDE PINS 
0.020 x 0.015 
(0.51 x 0.38) 

-1 ~0.20 {5.1) 

I~ 
o.so (12.7)~ 

Li..- .. o, c21.2i~ 

0.15 (3.81) 

,, .. , ...... ~ 0.0:20.x 0.01 !5 
(0.!51 x 0.38) • : 

PINS 2,3,6 I: 7 
• 0,018 (0.46) 

TYP MAX 

-6.5 -4.5 dBm IF= 60 mA 

-12.0 -10.0 dBm IF=60mA 

-16.5 -13.8 dBm IF=60 mA 

4.0 6.5 ns IF= 60 mA, No pre-bias 

l 10.500 (12.70) 

,~~ 
0.500 (12.70~0.280 (7.11) 0.33 (8.38) 

j__I-- 0.98 (24.89) r 
0.040 (10.2) ~ _L_ 

~0.14(3.56) 

0.250 (6.3!) r-

0.150 (3.81)-j 14- ~ o.oso (1.27) 

0.100 (2.54)~ r-- 0.100 (2.54-) 

INSIDE PINS~ 
'°' O.Q18 (0.46) 

OUTSIDE PINS 
0.020 x 0.015 
(0.51 x 0.38) 

0.25 (6.3~ 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF2404/2414 
January 1995 

@.OPTEK 

25 MHz Fiber Optic Receiver 
Types OPF2404(SMA), OPF2414(ST*), OPF2414T 

x 
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Features 

• LowCost 
• No Mounting Hardware Required 
• Wide Temperature Range 
• Link Distances up to 4 KM 
• SMA or ST* Style Ports 
• Wave Solderable 

Description 
The OPF2404/2414 is a low cost high 
speed fiber optic receiver. The 
OPF2404/2414 is ideal for fibers as 
small as 50/125 µrn. The lensed optical 
system keeps the receiver's response 
consistent for all fiber sizes. 

The output of the receiver is an analog, 
low impedance, voltage source capable 
of driving an amplifier or level translating 
circuitry for use on various data formats 
and data rates up to 35MBaud. 

The receiver is comprised of a high 
speed, low noise, photodiode coupled to 
a transimpedance amplifier which 
produces an output voltage proportional 
to the input light amplitude. This hybrid 
approach solves many of the problems 
of high speed data link designs by 
placing a Pf'!l·amplifier close to the 
photodiode. The level amplification 
produced by the transimpedance 
amplifier makes the output signal much 
less susceptible to interference which is 
a problem often found at high data rates 
and in high EMI environments. 

*ST is a registei'ed trademark of AT&T. 
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Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +85°C 
Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature (for 10 sec.) .............................. 260°C 
Supply Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 to 7.0V 

PIN FUNCTION 
1 N.C. 

2 Signal 

3 Common 

4 N.C. 

5 N.C. 

6 Vee 

7 Common 

8 N.C. 

Bottom View 

Available In Panel Mount ST package; add "T" suffix to part number. 

This component is susceptible tO damage from electrostatic discharge (ESD). Normal 
static precautions should be taken in handling and assembly of this component to 
prevent ESD damage or degradation. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 
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Types OPF2404(SMA), OPF2414(ST*), OPF2414T 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

4.75 :'.'>:Vee:'.'>: 5.25, RLOAD = 511 o, Fiber Sizes:'.'>: 100 Microns, N.A. :'.'>: 0.35 

SYMBOL PARAMETER MIN TYP 

Rp Responsivity 5.1 7 

4.6 

VNo RMS Output Noise Voltage .30 

PN Equivalent Optical Noise Input Power -43.7 

.042 

PR Peak Input Power 

Ice Power Supply Current 3.4 

Ir.ti Rise Time, Fall Time 14 
(10%to90%) 

PWD Pulse Width Distortion 

Mechanical Dimensions 

0.500 (12;70)~ /1/4~36 UNS THREAD 

0.500 (12.:~~-25 (6.35) 

j_\--o.87 (22.1)~-,-
0.250 (6.13) r-

~ 
Q.40~ J__ 

I 0.1 ... (3.ss> 

0.150 (3.61)--) ~ ... ,~,~ ,_ ,,,,, 

INSIDE: PINS~ 
Ill 0.018 (0.46) 

OUTSIDE PINS 
0.020 x 0.015 
(0.51 x 0.38) 

0.100 (2.54) 

-j ~0.20 (5.1) 

0.50~ 
~1.07 (27.2)~ 

0.15 (3.81) 

PINS 1,4,5 le afa)=J 0.020.x 0.01 s 
(0.51 )( 0.38) • : 

PINS 2,3,6 I: 7 
• 0.018 (0.45) 

~AX UNIT TEST CONDITION 

10.9 mV/µW at840 nm 

12.3 mV/µW at 840 nm, -40°C s TA s +85°C 

.36 mV PR=OµW 

.43 mV PR = 0 µW, -40°C s TA s +85°C 

-40.3 dBm 

.094 µW 

-12.6 dBm TA=25°C 

55 µW TA= 25°C 

-14 dBm -40°C ST A S +85°C 

40 µW -40°C S TA S +85°C 

6.0 mA RLoA0= 00 

19.5 ns PR= 10 µW Peak, RLOAD = 511 Q, 

CLoAD= 13 pF 

2 ns PR= 40 µW Peak, RLOAD = 511 n, 
CLOAD= 13 pF 

I 10.500 (12.70) 

1~:=1.~ 
0.500 (12.70~0.280 (7.11) 0.33 (8.38) 

LI-- 0.98 (2U9)T' 

0.2"0 (0.,3) i-
0.040 :(10.2) ~ _L_ 

~0.14~ 
0.150 (3.81)-1 14- t . 0.050 (1.27) 

0.100 (2.54)'..-j 1-- 0.100 (2.5.4.) 

INSIDEPINSP 
- 0.018 (0.46) 

OUTSIDE PINS 
0.020 x 0.01 s 
(0,51 x 0.38) 

0.25 (6.3! 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF2406/2416 
August 1994 

~.OPTEK 

125 MHz Fiber Optic Receiver 
Types OPF2406(SMA), OPF2416(ST*), OPF2416T 
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Features 
• LowCost 
• Data Rates up to 155 MBd 
• Wide Temperature Range 
• Link Distances up to 4 km 
• SMA, ST, or Panel Mount ST 

Style Ports 
• Wave Solderable 

Description 
The OPF2406/2416 is a low cost 
solution for high speed fiber optic 
communication designs. The lensing of 
the OPF24X6 optimizes response for 
fiber sizes of 100 µm and smaller. 
The output of the receiver is an analog, 
low impedance, emitter follower voltage 
source capable of driving an amplifier or 
level translating circuitry. This allows the 
subsequent circuitry to use the device in 
either the analog mode or translated to 
ECUTTL levels for use in a digital mode 
at data rates up to 155MBaud. 
The receiver is comprised of a high 
speed, low noise, photodiode coupled to 
a transimpedance amplifier which 
produces an output voltage proportional 
to the input light amplitude. This hybrid 
approach solves many of the problems 
of high speed data link designs by 
placing a pre-amplifier close to the 
photodiode. The amplification of the 
transimpedance amplifier makes the 
output signal much less susceptible to 
EMI. 
An AC coupled receiver application 
circuit is shown. Both the 10 ohm 
resistor and by-pass capacitor are critical. 
*ST is a registered trademark of AT&T. 

>< 

®~~~ o~a.. 
0 

.i.:~~ 
I- ..... ® l&I -

a.. ~ 
0 a.. 

0 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Storage Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +85°C 
Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +B5°C 
Lead Soldering Temperature (for 1 O sec.) .............................. 260°C 
Signal Pin Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5Vcc 
Supply Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 to 6.0V 
Output Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 

Recommended AC Coupled 
Receiver Circuit 

6 ------, 
I 
I 

: 0.1 µF 
I 5110 

:2 SIGNAL ~ 

3-;'? ____ J OPF2406 

~0.1µF 

POWER SUPPLY 
(-5.2. V) 

Bottom View 

l:llN- Fu 
1 N.C. 
2 Signal 
3 VEE 
4 N.C. 
5 N.C. 
6 Vee 
7 VEE 
8 N.C. 

Available In Panel Mount ST package; add "T" suffix to part number. 

This component is susceptible to damage from electrostatic discharge (ESD). Normal 
static precautions should be taken in handling and assembly of this component to 
prevent ESD damage or degradation. 

Optek Technology; Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF2406(SMA), OPF2416(ST), OPF2416T 
Electrlcal Characteristics (TA = 25° C unless otherwise noted) 

-5.45::;; Supply Voltage::;; -4.75, RLOAD = 511 n, Fiber Sizes::;; 100 Microns, N.A.::;; 0.35 

SYMBOL PARAMETER MIN TYP 

Rp Responsivity 5.3 7 

4.5 

VNO RMS Output Noise Voltage 0.40 

PN Equivalent Optical Noise Input Power -43.0 
(RMS) 0.050 

PR Peak Input Power 

Vodc DC Output Voltage -4.2 -3.1 

IEE Power Supply Current 9 

Ir, It Rise Time, Fall Time 3.3 
(10% to 90%) 

PWD Pulse Width Distortion 0.4 

BW Bandwidth 125 

PSRR Power Supply Rejection Ratio 20 

Mechanlcal Dimensions 

0.500 (12.70)~ 1/4-31 UNS THREAD 

I . __l 
o.soo (12.70 EEi 0.25 (6.35) 

L[..0.81 c22.1)~-, 
0.250 (S.3~) r---.-

o ... L J__ 
I 0.1•~ 

0.150 (3.81)-1 ' ...... ,~ _,,,., 
0.100 (2.5-4) 

-i ~o.20(5.1) 

•1N~.1g~a"ro~46 I 8 
OUTSIDE PINS 0,50 (12.7)~ 
0.020 x 0.015 .L~~ co.s1 x o.3a) I 

1"'3-1.07 (27.2) 

0.50 (12.7) 

0.15 (3.81) 

PINS1,"4.511:9~ 
?o~s7;0·: 8:i~f· . : 

PINS 2,3,I I: 7 
• 0.018 (O.<t-6) 

MAX UNIT TEST CONDITION 

9.6 mV/µW at 840 nm, 50 MHz 

11.5 mV/µW at 840 nm, 50 MHz -40° Cs TA s +85° C 

0.59 mV Bandwidth Filtered @ 75 MHz, PR = 0 µW 

0.7 mV Unfiltered Bandwidth PR= O µW 

-41.4 dBm Bandwidth Filtered @ 75 MHz 

0.065 µW 

-7.6 dBm TA= 25° C 

175 µW TA=25°C 

-8.2 dBm -40° C STAS +85° C 

150 µW -40° C STAS +85° C 

-2.4 v PR=OµW 

15 mA RLOAD =co 

6.3 ns PR= 100 µW, RLOAD = 511 Q, 

CLOAD =5 pF 

2.5 ns PR= 150 µW Peak, Pwidth = 10 ns, 

50% Duty Cycle 

MHz -3 dB Electrical 

dB @ 10 MHz 

I r-0.500 (12.70) 

!~=1,___._ 
0,500 (12.70~0.280 (7.11) Q,33 (8.38) 

l_l--o ... (, .... ,T' 
-r-- o.250(0.3() 

..... t ... ,r j___ 
I 0.1•~ 

0.150 (3.81)-1 t . 0.050 (1.27) 

0.100 (z.54) a.too (z.s•) 

IHSIDEPINS#J 
.. Q,018 (0.46) 

OUTSIDE PINS 
0.020 x 0.015 
(0.51 x 0.38) 

0.25 (6.3f 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF320 
January 1994 

@.OPTEK 

Fiber Optic GaAIAs LED 
Types OPF320A, OPF320B, OPF320C 

Features 

• High radiant output for fiber optic 
applications 

• High speed 
• Electrically isolated from case 

Description 

The OPF320 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in an easily mounted 
hermetic package. 

The LED's are designed to interface with 
multlmode optical fibers from 50/125 to 
200/300 microns. 

.220 (5.59) 

~ 

.131 (3.33) 

.121 (3.07) 

. JBS (41. 70) 

.182 '4.62) 

.soo.1~2 10)1 ~1%~2 s-o) 
CASE 

CATHODE 

~ 

~ - - ~048(122) 
.019 (0 48) ANOOE 1~'-,~ 028 (0 71) 

~---3PL ~y 
016 (0 41) 45• 

046 (1 17) 

Dll€NSIONS ARE IN INCl£5 (MILLll£TERS) .036 (0.91) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA<4> 
Storage Temperature Range............................... -55°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. "' 0.20. 
(3) To convert radiant power output to dBm, use the following expression: dBm = 1 O log 

(µW/1000). 
(4) Derete linearly@ 1.0rnAl"C above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-In 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

If: 100mA@25°C 

Fiber Refractive N.A. OPF320C OPF320B OPF320A 

Index 

50/125µm Graded 0.20 7.5µW 12.5µW 19µW 

62.5/125µm Graded 0.28 16µW 22µW 34µW 

100/140µm Graded 0.29 38µW 62µW 95µW 

200/300µm* Step 0.41 140µW 235µW 360µW .. 
*PCS • Plastic Clad S1hca 

OptekTechnology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 
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Types OPF320A, OPF320B, OPF320C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF320C 5.0 7.5 
OPF320B 10.0 12.5 
OPF320A 15.0 19.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

t1 Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 

1.4 t---+---1----+---+---+--+----t 

1.2 k::---+--+---+--t----t--+---t 

~ ~ 
I ~ I 0.8 N 
~ 0.6 1---+--+---+--t----t--+---t 

i 

~ 
~ 

~ 
~ 

~ 

0.4 

0.2 

0 
-55 -25 0 25 50 75 100 125 

1.1 
1.0 
0.9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 

0 

TA-AMBIENT TEMPERATURE -"C 

RELATIVE RADIANT INTENSnY 
vs. WAVELENGTH 

n 

IF= SOmA 

ll 
r 

L ~ 
600 700 BOO 900 1000 1100 

WAVELENGTH Nanometers 

~ 
~ 

a! 
~ 
~ 

I 
~ 

6.0 8.0 

6.0 10.0 

RELATIVE RADIANT INTENSnY 
vs. FORWARD CURRENT 

1.50 -..---.--..-...-... ---

~ 1.25 l---+---+-+---+~-+"'~+--+--3t 

1.00 l---+---+-+~---+-___,l---+----1 

0.75 l---+---+7~--+--+---+----+--il 

0.50 t---~1---#----+-+---+-__,l---t---t 

0.2: ~ 

0 25 50 75 100 125 150 175 200 

FORWARD CURRENT • mA 

FORWARD VOLTAGE 
vs. AMBIENT TEMPERATURE 

1.9 

1.8 

1.7 

1.6 ~ 

1.5 
IF= lOOmA 

1.4 

1.3 
-55 -25 0 25 50 75 100 125 

TA-AMBIENT TEMPERATURE - "C 

Units Test Conditions 

µW IF= 100 mA<2> 

v IF=100mA 

nm IF=50mA 

nm IF=50mA 

ns IF= 100 mA, 10%-90%(5) 

ns IF= 100 mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 
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900 
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700 

-2 600 
500 
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-B 150 
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35 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF321 
January 1994 

@.OPTEK 

Fiber Optic GaAIAs LED in SMA Receptacle 
Types OPF321 A, OPF321 B, OPF321 C 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 

Description 

The OPF321 series LED consists of a 
hermetic LED, pre-mounted and aligned 
in an SMA receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

H.230 (5.84) 

.155 (3.94)--t---i 

.100 (2.54) DIA. 
NOM • 

.400 ( 10. 16) 
MlN. 

OIMENSJCJ<S ARE IN 1NCl£S (MILLIMETERS) 

CATHODE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mAC4> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 240°c<1> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: dBm = 1 O log 

(µW/1000). 
(4) Derate linearly@ 1.0mAl°C above 25°C. 
(5) Pre Bias @ 5mA current. 

LED Bum-In 

All LED's are subject to 100°.4 burn-In testing. Test conditions are 96 hours at 100 mA 
continuous current In 25° C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA@25°C 

Fiber Refractive N.A. OPF321C OPF321B OPF321A 

Index 

50/125µm Graded 0.20 7.5µW 12.5µW 19µW 

62.5/125µm Graded 0.28 16µW 22µW 34µW 

100/140µm Graded 0.29 38µW 62µW 95µW 

200/300µm* Step 0.41 140µW 235µW 360µW .. 
*PCS - Plastic Clad Silica 

Optek Technology, Inc. 1.215 W. Crosby Road · Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF321 A, OPF321 B, OPF321 C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF321C 5.0 7.5 
OPF321B 10.0 12.5 
OPF321A 15.0 19.0 

VF Forward Voltage 1.7 2.0 

A-p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

tt Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 

1.4 t----t---+--r-----+-+---t---1 

1.2 ...,_--t---t--r-----+-+---t---1 

~ "+---
~ I 0.8 N 
~ 0.6 t---+---+--r----+--+---t--1 

~ 0.4 

0.2 

0 
-55 -25 25 50 75 100 125 

1.1 
1.0 
0.9 
0.8 
0.7 
0.6 

0.5 

0.4 

0.3 

0.2 
0.1 

0 

TA- AMBIENT TEMPERATURE - °C 

RELATIVE RADIANT INTENSITY 
vs. WAVELENGTH 

n 

IF= 50mA 

L ~ 
600 700 800 900 1000 1100 

WAVELENGTH Nanometers 

1.50 

1.25 

1.00 

0.75 

0.50 

0.25 

0 

1.9 

6.0 8.0 

6.0 10.0 

RELATIVE RADIANT INTENSITY 
vs. FORWARD CURRENT 

_.;.-b-.. 
V" 
~ 

Vl 
7 

lL'I 
ll: 
0 25 50 75 100 125 150 175 200 

FORWARD CURRENT· mA 

FORWARD VOLTAGE 
vs. AMBIENTTEMPERATURE 

1.8 H---t--+--+----+-+--+--1 

u lrt-"T--~~:t~I 
~ 1.6 t+---+--+--+----+--+--+---1 

1.5 H---t--+--+---+--+---t---t 

1.4 t+---i--t--+--+---+--1 

1.3 _______ ........ _ ......... _ .. 

-55 -25 25 50 75 100 125 
TA- AMBIENT TEMPERATURE - "C 

Units Test Conditions 

µW IF= 100 mA(2) 

v IF= 100 mA 

nm IF= 50 mA 

nm IF=50 mA 

ns IF= 100 mA, 10%-90%(5) 

ns IF= 100 mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 

dBm 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

8-13 



Product Bulletin OPF322 
May1993 

@.OPTEK 

Fiber Optic GaAIAs LED in ST* Receptacle 
Types OPF322A, OPF322B, OPF322C 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular ST* style receptacle 

Description 

The OPF322 series LED consists of a 
hermetic LED, pre-mounted and aligned 
in an ST* receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
mulfimode optical fibers from 50/125 to 
200/300 microns. 

*ST is a registered trademark of AT&T. 

.006-56 LM-28 

. 400 ( 10. 16) 
MIN 

CATHODE 

.910 (20.57) 

.790 (20.07) DIMENSIONS ARE IN INCi-ES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1oomA<4> 
Storage Temperature Range............................... -55°C to +125°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24o0 c<1> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm= 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl°C above 2S°C. 
(5) Prebias @ 5mA current 

LED Burn-In 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 
IF= 100mA @ 25°C 

Fiber Refractive N.A. OPF322C OPF322B OPF322A 

Index 

50/125µm Graded 0.20 7.SµW 12.SµW 19µW 

62.5/125µm Graded 0.28 16µW 22µW 34µW 

100/140µm Graded 0.29 38µW 62µW 95µW 

200/300µm* Step 0.41 140µW 235µW 360µW .. 
*PCS - Plastic Clad S1hca 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF322A, OPF3228, OPF322C 
Electrical Characteristics {TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF322C 5.0 7.5 
OPF322B 10.0 12.5 
OPF322A 15.0 19.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

Ir Output Rise Time 

It Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 

1.4 t---+-+---+--+--+--+--1 

1.2 li;;;:--+-+---+--t---t---+--1 
~ 
~ ~ 0.0 t---+---+---+--+-+---',.,..N~--1 
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vs. FORWARD CURRENT 
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TA- AMBIENT TEMPERATURE - 'C 

Units Test Conditions 

µW IF= 100 mA(2) 

v IF= 100 mA 

nm IF=50 mA 

nm IF= 50 mA 

ns IF= 100 mA, 10%-90%(5) 

ns IF= 100 mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF340 
May 1993 

Fiber Optic GaAIAs High Speed LED 
Types OPF340A, OPF3408, OPF340C, OPF340D 

Features 

• High radiant output for fiber optic 
applications 

• High speed 
• Electrically isolated from case 

Description 

The OPF340 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in an easily mounted 
package. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

.220 (5.59) 

.208 (5.28) 

\ 

.131 (3.33) 

.121 (3.07) .500 (12.70)1 MIN 

~ 
~ 
~ 

CATHODE 

.185 (4. 70) 

. 162 (4.62) 

.030 (O. 76) 
11 

MAX ---11--
.019 (0.48) 
~---3Pl 

.016 (0.41) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

¢ .100 (2.54) 
NOM 

CASE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA(4) 

Storage Temperature Range ............................... -55°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(1) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. = 0.20. 
(3) To convert.radiant power output to dBm, use the following expression -dBm= 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl"C above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-In 

All LED's are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current In 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA@ 25°C 

Fiber Refractive N.A. OPF340D OPF340C OPF340B OPF340A 

Index 

50/125µm Graded 0.20 7.5µW 12.5µW 18µW 25µW 

62.5/125µm Graded 0.28 14µW 22µW 34µW 45µW 

100/140µm Graded 0.29 38µW 62µW 95µW 125µW 

200/300µm* Step 0.41 140µW 235µW 340µW 475µW 
.. 

*PCS - Plastic Clad S1hca 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF340A, OPF3408, OPF340C, OPF340D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF340D 5.0 7.5 
OPF340C 10.0 12.5 
OPF340B 15.0 18.0 
OPF340A 20.0 25.0 

VF Forward Voltage 1.7 2.0 

AP Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

tt Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Units Test Conditions 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF= 50mA 

nm IF=50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF341 
May 1993 

@®OPTEK 

Fiber Optic GaAIAs High Speed LED in SMA Receptacle 

Types OPF341 A, OPF341 B, OPF341 C, OPF341 D 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 
• High Speed 
• Electrically isolated from case 

Description 

The OPF341 series LED consists of a 
hermetic LED, pre-mounted and aligned 
in an SMA receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

.375 (9.53) 

.086-56 
UNC-20 

.155 (3.94)--1----i .400 (10.16) 
MIN. 

DIMENSIONS ARE IN lNCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA <4> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm= 10 log 

(l\W/1000). 
(4) Derate linearly @ 1.0mAl'C above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-In 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current in 2s0 c ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA@ 25°C 

Fiber Refractive N.A. OPF341D OPF341C OPF341B OPF341A 

Index 

50/125µm Graded 0.20 7.5µW 12.5µW 18µW 25µW 

62.5/125µm Graded 0.28 14µW 22µW 34µW 45µW 

100/140µm Graded 0.29 38µW 62µW 95µW 125µW 

200/300µm• Step 0.41 140µW 235µW 340µW 475µW 
.. 

"PCS - Plastic Clad S1hca 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF341A, OPF3418, OPF341C, OPF341D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF341D 5.0 7.5 
OPF341C 10.0 12.5 
OPF3418 15.0 18.0 
OPF341A 20.0 25.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

t1 Output Fall Time 

TYPICAL PERFORMANCE CURVES 
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Units Test Conditions 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF=50mA 

nm IF= 50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF342 
May 1993 

~®OPTEK 

Fiber Optic GaAIAs High Speed LED 
Types OPF342A, OPF342B, OPF342C, OPF342D 

in ST* Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular ST* style receptacle 
• High Speed 
• Electrically isolated from case 

Description 

The OPF342 series LED consists of a 
hermetic LED, pre-mounted and aligned 
in an ST* receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

*ST is a registered trademark of AT&T. 

.086-56 Ut«:-29 

.400 (10.16) 
MIN 

CATHODE 

L~ 
.810 (20.57) 

.790 (20.07) DIMENSIONS .A.RE TN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA <4) 

Storage Temperature Range............................... -55°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 24o0c<1> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mAfC above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-in 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 

TYPICAL COUPLED POWER into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA@ 25°C 

Fiber Refractive N.A. OPF342D OPF342C OPF342B OPF342A 

Index 

50/125µm Graded 0.20 7.5µW 12.SµW 18µW 25µW 

62.5/125µm Graded 0.28 14µW 22µW 34µW 45µW 

100/140µm Graded 0.29 38µW 62µW 95µW 125µW 

200/300µm• Step 0.41 140µW 235µW 340µW 475µW 

"PCS - Plastic Clad Silica 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF342A, OPF342B, OPF342C, OPF342D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF342D 5.0 7.5 
OPF342C 10.0 12.5 
OPF342B 15.0 18.0 
OPF342A 20.0 25.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

ti Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Units Test Conditions 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF= 50mA 

nm IF= 50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGRAPH 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF345 
May 1993 

@®OPTEK 

Fiber Optic GaAIAs High Speed LED 
Types OPF345A, OPF345B, OPF345C, OPF345D 

Features 

• High radiant output for fiber optic 
applications 

• High speed 
• Electrically isolated from case 

Description 

The OPF345 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in an easily mounted 
package. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

.220 (5.59) 

.208 (5.28) 

.131 (3.33) 

.121 (3.07) 

.185 (4. 70) 

.182 (4.62) 

.030 (0.76)--l 1 
MAX r--

CATHODE 

.019 (0.48) 
¢---3PL 

.016 (0.41) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

¢ .100 (2.54) 
NOM 

CASE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA<4) 

Storage Temperature Range ............................... -55°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1) 
Notes: 
(1) RMA flux is recommended. Duration can be ex1ended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm= 1 o log 

(µW/1000). 
(4) Derate linearly@ 1.0mA!°C above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-in 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA@ 25°C 

Fiber Refractive N.A. OPF345D OPF345C OPF345B OPF345A 

Index 

50/125µm Graded 0.20 7.5µW 12.SµW 18µW 25µW 

62.5/125µm Graded 0.28 14µW 22µW 34µW 45µW 

100/140µm Graded 0.29 38µW 62µW 95µW 125µW 

200/300µm• Step 0.41 140µW 235µW 340µW 475µW 
.. 

*PCS - Plastic Clad S1l1ca 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF345A, OPF3458, OPF345C, OPF345D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF345D 5.0 7.5 
OPF345C 10.0 12.5 
OPF345B 15.0 18.0 
OPF345A 20.0 25.0 

VF Forward Voltage 1.7 2.0 

Ap Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

tr Output Fall Time 

TYPICAL PERFORMANCE CURVES 
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Units Test Conditions 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF=50mA 

nm IF= 50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF346 
May1993 

@.OPTEK 

Fiber Optic GaAIAs High Speed LED in SMA Receptacle 

Types OPF346A, OPF346B, OPF346C, OPF346D 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 
• High Speed 
• Electrically isolated from case 

Description 

The OPF346 series LED consists of a 
hermetic LED, pre-mounted and aligned 
in an SMA receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

.375 (9.53) 

.086-56 
UNC-2B 

.155 (3.94)----- .400 (10.16) 
MIN. 

Olr-ENSJONS ARE IN Jl'Ct£S (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

CATHCDE 

Reverse Voltage ...................... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mAC4> 
Storage Temperature Range............................... -55°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm = 1 O log 

(µW/1000). 
(4) Derate linearly @ 1.0mA!°C above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-In 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA @ 25°C 

Fiber Refractive N.A. OPF346D OPF346C OPF346B OPF346A 

Index 

50/125µm Graded 0.20 7.5µW 12.SµW 18µW 25µW 

&2.5/125µm Graded 0.28 14µW 22µW 34µW 45µW 

100/140µm Graded 0.29 38µW 62µW 95µW 125µW 

200/300µm* Step 0.41 140µW 235µW 340µW 475µW 
.. 

*PCS - Plastic Clad Silica 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 " (214) 323-2200. 
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Types OPF346A, OPF346B, OPF346C, OPF346D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF346D 5.0 7.5 
OPF346C 10.0 12.5 
OPF346B 15.0 18.0 
OPF346A 20.0 25.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

t1 Output Fall Time 

TYPICAL PERFORMANCE CURVES 
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vs. AMBIENTTEMPERATURE 

1.4 t---+-+--f--+-+---+--1 

1.2 E:--+--+---lr---t--+--+--1 

~ 1 t--+--'F"'""-.i..=-f--1--jf--~ 

~ o.a t--+--+--+--+-f-O" ... N.:-1 
0.6 t--+--+---4--+-+--+--1 

0.4 

0.2 t---+--r--f--+-+---+--1 

0 
.55 ·25 0 25 50 75 100 125 

1.1 
1.0 
0.9 
0.8 
0.7 
0.6 

0.5 

0.4 

0.3 

0.2 
0.1 

0 
600 

TA- AMBIENT TEMPERATURE - 'C 

RELATIVE RADIANT INTENSITY 
vs. WAVELENGTH 

TI 

IF= 50mA 

L rs.. 
700 BOO 900 1000 

WAVELENGTH Nanometers 

1100 

3.5 

3.5 

RELATIVE RADIANT INTENSITY 
vs. FORWARD CURRENT 

4.5 

4.5 

1.50 ,......,..-~ ......... -..-.... ---

~ 1.25 t--t--+-r--+~-+:p-~f--+--.31 

1.00 i------r---1r---t~-----+-+--+--I 

0.75 t---t---v---,--+-+--+-+--1 

050 JLJ 
0.25 [2'.: 

o_..._.....,_.._....._ ..... _...._.....__. 
0 25 50 75 100 125 150 175 200 

FORWARD CURRENT· mA 

FORWARD VOLTAGE 
vs. AMBIENT TEMPERATURE 

1.9 .,...."""'P" __ ..,.....,._,.... __ 

1.8 tt---t---r--t---+--+--+--1 

1.7 .... 

~ 1.6 H---1---+--+---+-+--+--I 

1.5 tt---t---r--t---t---+----+--1 

1.4 tt---t---r-~r--+--.---+--1 
1.3 ___________ .... 

.55 -25 0 25 50 75 100 125 
TA - AMBIENT TEMPERATURE - 'C 

Units 

µW 

v 
nm 

nm 

ns 

ns 

dBm 

dBm 

Test Conditions 

IF= 100mA(2) 

IF= 100mA 

IF=50mA 

IF=50mA 

IF= 100mA, 10%-90%(5) 
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Product Bulletin OPF347 
May 1993 

@.OPTEK 

Fiber Optic GaAIAs High Speed LED 
Types OPF347 A, OPF347B, OPF347C, OPF347D 

in ST* Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tesled with fiber to assure 
performance 

• Popular ST* style receptacle 
• High Speed 
• Electrically isolated from case 

Description 

The OPF347 series LED consists of a 
hermetic LED, pre-mounted and aligned 
in an ST* receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

*ST is a registered trademark of AT&T. 

. 086-56 UNC-28 ANODE CATHODE 

I 
!-----~._]2 70) 
~ .<10 (10.41)~ 

.375 9. 53) 

.400 (10.16) 
MIN 

.810 (20.57) 

. 790 (20.07) DIMENSIONS i'.RE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA (4) 

Storage Temperature Range............................... -55°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°C(1) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm= 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl°C above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-in 

All LED's are subject to 100% burn-in testing. Test conditions are 96 hours at 1 OOmA 
continuous current In 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA@ 2s0 c 
Fiber Refractive N.A. OPF347D OPF347C OPF347B OPF347A 

Index 

50/125µm Graded 0.20 7.5µW 12.SµW 18µW 25µW 

62.5/125µm Graded 0.28 14µW 22µW 34µW 45µW 

100/140µm Graded 0.29 38µW 62µW 95µW 125µW 

200/300µm• Step 0.41 140µW 235µW 340µW 475µW 
.. 

'PCS - Plastic Clad Siiica 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPF347 A, OPF347B, OPF347C, OPF347D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF347D 5.0 7.5 
OPF347C 10.0 12.5 
OPF347B 15.0 18.0 
OPF347A 20.0 25.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

tt Output Fall Time 

TYPICAL PERFORMANCE CURVES 
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vs. AMBIENT TEMPERATURE 

1.4 t--+-+---l---+---+--1---1 

1.2 r---+--+--1----+--+----!---l 

~ 
~ 

0.8 t---t--+--+--+--+~l'l----1 

0.6 t--+-+---1--+--+--l----I 

0.4 

0.2 t--+---r---1--+--+--l----I 

0 
-55 -25 0 25 50 75 100 125 

1.1 
1.0 
0.9 
0.8 
0.7 
0.6 

0.5 

0.4 

0.3 
0.2 
0.1 

0 

TA- AMBIENTTEMPERATURE - 'C 

RELATIVE RADIANT INTENSITY 
vs. WAVELENGTH 

] 

If= 50mA 

J 

:71 1':: 
600 700 800 900 1000 11 00 

WAVELENGTH Nanometers 

3.5 

3.5 

RELATIVE RADIANT INTENSITY 
vs. FORWARD CURRENT 

4.5 

4.5 

1.50 .-...... - ........... """"!-...-""""!---
~ 1 .25 t---t--+-+---tv-+r~t--t--3t 

1.00 t--t--t---lv--1---+--+--+--I 

::: :~~i-~t---,,-~:~:~~:~~:~~:~~:~: 
0.25 I ,/ 

0 .LI"' _________________ ...... 

0 25 50 75 100 125 150 175 200 

FORWARD CURRENT - mA 

FORWARD VOLTAGE 
vs. AMBIENT TEMPERATURE 

1.9 

1.8 H---11---+---t---+-+----+---I 

1.7 rrr~~+::t=M 
1.6 H---+--+---+-r--+----+r----4 

1.5 t+---1--+---t---+--'--+---I 

1.4 t+---1--+---t---+-.--+---I 
1.3 ___ ..... ...,, _____ .... 

-55 -25 0 25 50 75 100 125 
TA - AMBIENT TEMPERATURE - 'C 

Units 

µW 

v 
nm 

nm 

ns 

ns 

dBm 

dBm 
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Product Bulletin OPF370 
January 1994 

~.OPTEK 

Fiber Optic GaAIAs LED 
Types OPF370A, OPF370B, OPF370C, OPF370D 

Features 

• Electrically isolated plastic cap 
package 

• High radiant output for fiber optic 
applications 

• High speed 
• Designed to self align in the 0.228 

inch diameter bore of standard fiber 
optic receptacles. Press fit simplifies 
component installation. 

Description 

The OPF370 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in a low cost package. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

. 139 (3,53) 

.125 (3. IB) 

CASE ::: ~::~:~=tr.500 ~~~ .. 70)1 

------ CAll-DJE CCI.OR CODE DOT ~ 

.011 (0.28) -. . .019 (0.'48) DIA . 

. 006 (0.15) ---t-- .016 {0.41) 

OIMENSICIE /IRE IN INCHES (MILLIMETERS) 

CENTERING LUGS 
.236 (5.99) OJA. 

.232 (5.89) 

.225 (5. 72) 
--- DIA . 
.215 (S."16) 

.048 (1.22) 

028 (0 71) 

100 (2.54) 
PC DIA. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1oomA<4> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 115°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 100°C 
Lead Soldering Temperature [1116 inch (1.Smm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: dBm = 1 O log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl'C above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-In 

All LED's are sublect to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 25 °C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA @ 25°Cco 

Fiber Refractive N.A. OPF370D OPF370C OPF370B OPF370A 

Index 

50/125µm Graded 0.20 7.5µW 12.5µW 19µW 29µW 

62.5/125µm Graded 0.28 27µW 35µW 51µW 89µW 

100/140µm Graded 0.29 60µW 87µW 129µW 200µW 

200/300µm* Step 0.41 320µW 463µW 606µW 750µW 
.. 

*PCS - Plastic Clad Silica 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 {214) 323-2200 Fax (214) 323-2396 
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Types OPF370A, OPF370B, OPF370C, OPF370D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Dot Min Typ Max 

Po Radiant Power Output OPF370D (No Dot) 5.0 7.5 
OPF370C (Blue) 10.0 12.5 
OPF370B (Yellow) 15.0 19.0 
OPF370A (Red) 25.0 29.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Band Width Between Half Power Points 35 

tr Output Rise Time 

tt Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Units Test Conditions 
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ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 
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Product Bulletin OPF371 
January 1994 

~®OPTEK 

Fiber Optic GaAIAs LED in SMA Receptacle 
Types OPF371 A, OPF371 B, OPF371 C, OPF371 D 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 

Description 

The OPF371 series LED consists of a 
low cost plastic cap LED, pre-mounted 
and aligned in an SMA receptacle. This 
configuration is designed for PC board 
or panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
mulitmode optical fibers from 50/125 to 
200/300 microns. 

.375 (9.53) 

. 086-56 
UNC-2B 

.155 (3.94)--+--__, .400 (10.16) 
MIN. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA<4l 
Storage Temperature Range............................... -55°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -4o0c to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°cl1l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: dBm = 1 O log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl'C above 25°C. 
(5) Pre Bias @ 5mA current. 

LED Burn-In 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 25° C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA @ 25°C 

Fiber Refractive N.A. OPF371D OPF371C OPF371B OPF371A 

Index 

50/125µm Graded 0.20 7.5µW 12.5µW 19µW 29µW 

62.5/125µm Graded 0.28 27µW 35µW 51µW B9µW 

100/140µm Graded 0.29 60µW B7µW 129µW 200µW 

200/300µm* Step 0.41 320µW 463µW 606µW 750µW 
.. 

*PCS - Plastic Clad S1hca 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

8-30 



Types OPF371 A, OPF371 B, OPF371 C, OPF371 D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF371D 5.0 7.5 
OPF371C 10.0 12.5 
OPF371B 15.0 19.0 
OPF371A 25.0 29.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Band Width Between Half Power Points 35 

tr Output Rise Time 

ti Output Fall Time 

TYPICAL PERFORMANCE CURVES 
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Units Test Conditions 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF=50mA 

nm IF=50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF = 1 OOmA, 90%-10% (5) 

NOMOGRAPH 
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Product Bulletin OPF372 
May 1993 

8.0PTEK 

Fiber Optic GaAIAs LED in .ST* Receptacle 
Types OPF372A, OPF372B, OPF372C, OPF372D 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular ST* style receptacle 

Description 

The OPF372 series LED consists of a 
low cost plastic cap LED, pre-mounted 
and aligned in an ST* receptacle. This 
configuration Is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

*ST is a registered trademark of AT&T. 

.086-56 UNC-28 

.400 (10. lS) 
MIN 

CATlfJDE 

L~ 
·.BIO (20.57) 

. 790 (20.07) 0H£NSJONS ARE iN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1oomA<4> 
Storage Temperature Range............................... -55°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 
Notes: 
(1) RMA flux Is recommended. Duration can be extended to 1 O sac. max when flow soldering. 
(2) Graded Index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm = 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl°C above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-In 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA@ 2s0c 
Fiber Refractive N.A. OPF372D OPF372C OPF372B OPF372A 

Index 

50/125µm Graded 0.20 7.5µW 12.SµW 19µW 29µW 

62.5/125µm Graded 0.28 27µW 35µW 51µW 89µW 

100/140µm Graded 0.29 60µW 87µW 129µW 200µW 

200/300µm* Step 0.41 320µW 463µW 606µW 750µW .. 
*PCS - Plastic Clad Silica 
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Types OPF372A, OPF372B, OPF372C, OPF372D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF372D 5.0 7.5 
OPF372C 10.0 12.5 
OPF372B 15.0 19.0 
OPF372A 25.0 29.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Band Width Between Half Power Points 35 

tr Output Rise Time 

ti Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RElATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Units Test Conditions 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF= 50mA 

nm IF= 50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGRAPH 
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8.0PTEK 

Fiber Optic GaAIAs High Speed LED 
Types OPF390A, OPF390B, OPF390C, OPF390D 

Features 

• Electrically isolated plastic cap 
package 

• High radiant output for fiber optic 
applications 

• High speed 
• Designed to self align in the 0.228 

inch diameter bore of standard fiber 
optic receptacles. Press fit simplifies 
component installation. 

Description 

The OPF390 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in a low cost package. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

CASE .168 (4.27)=tr 1 
.1se (4.01) .soo ~~;·_ 7o) 

. 139 (3.53) 

.125 (3.18) 

--.....__ CATtmE 
Cll.CIO CCllE DOT ~ 

.011 (0.28) - ft .019 (0.48) OJA. ANODE 

.oos (0.15)-v- .016 (0.41) 

DIMENSIONS ARE tN l1Ct£S (HJLLH£TERS) 

CENTERil'«i Ll.XlS 

~OJA. 
.232 (5.89) 

.225 (5. 72) 
--- DIA . 
.215 (5."6) 

.048 (1.22) 

028 (0 71) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.~y, 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 115°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +100°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] ......•................................................... 240°cC1> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: dBm = 1 O log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl°C above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-In 

All LED's are subject to 100o/o burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 25"C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA @ 25°C 

Fiber Refractive N.A. OPF390D OPF390C OPF390B OPF390A 

Index 

50/125µm Graded 0.20 7.5µW 12.SµW 18µW 25µW 

62.5/125µm Graded 0.28 27µW 35µW 45µW 75µW 

100/140µm Graded 0.29 58µW 85µW 115µW 170µW 

200/300µm' Step 0.41 290µW 450µW 545µW 650µW 
'PCS - Plastic Clad Sdlca 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Types OPF390A, OPF390B, OPF390C, OPF390D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Dot Min Typ Max 

Po Radiant Power Output OPF390D (Silver) 5.0 7.5 
OPF390C (Black) 10.0 12.5 
OPF390B (Green) 15.0 18.0 
OPF390A (Orange) 20.0 25.0 

VF Forward Voltage 1.7 2.0 

t.,p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

tt Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 

1.4 1----+--+--+--+---+--+---I 

1.2 i.::,---+-+--+--+---t--+----1 

~ ~ 
~ ~ 
~ 0.8 t--+-+--+--+--+-""""'1'.;;:c---I 
~ I :-. 
~ 0.6 

~ 

~ 
~ 
>: 
,; 

~ 

~ 

0.4 

0.2 

0 
.55 ·25 0 25 50 75 100 125 

1.1 
1.0 
0.9 
0.8 
0.7 
0.6 

0.5 

0.4 

0.3 

0.2 
0.1 

0 

TA - AMBIENT TEMPERATURE - °C 

RELATIVE RADIANT INTENSITY 
vs. WAVELENGTH 

n 

IF= 50mA 

.LJ ~ 
600 700 BOO 900 1000 1100 

WAVELENGTH Nanometers 

4.5 

4.5 

RELATIVE RADIANT INTENSITY 
vs. FORWARD CURRENT 

6.0 

6.0 

1.50 _..,... ________ _ 

~ 1.25 l--+--+-+--V.__--lv-"'.:+---+-----.31 

1.00 1---+--+-+Vl~ff'---+--+--+---I 

0.75 l---+---+0~-----<--+---+---.I 

::~ 
0 

0 25 50 75 100 125 150 175 200 

FORWARO CURRENT - mA 

FORWARD VOLTAGE 
vs. AMBIENT TEMPERATURE 

1.9 

1.8 

1.7 ... -~ 1.6 

1.5 
IF= lOOmA 

1.4 

1.3 
.55 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - 0c 

Units Test Conditions 

µW IF = 1 OOmA (2) 

v IF= 100mA 

nm IF= 50mA 

nm IF=50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 
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@.OPTEK 

Fiber Optic GaAIAs High Speed LED in SMA Receptacle 

Types OPF391 A, OPF391 B, OPF391 C, OPF391 D 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 
• High Speed 
• Electrically isolated from case 

Description 

The OPF391 series LED consists of a 
low cost plastic cap LED, pre-mounted 
and aligned in an SMA receptacle. This 
configuration is designed for PC board 
or panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
mulitmode optical fibers from 50/125 to 
200/300 microns. 

.086-56 
UNC-28 

H.230 (5.84) 

114-36 
THREADS 

.155 (3.94)-----

.100 (2.54) DIA. 
NOM. 

.400 ( 10.16) 
MIN. 

DIMENSIONS ARE IN JNCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA<4> 
Storage Temperature Range............................... -55°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber, SOµm core N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm = 1 O log 

(µW/1000). 
(4) Derate linearly @ 1.0mAf'C above 25°C. 
(5) Prebias @ SmA current. 

LED Burn-In 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current in 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA@ 25°C 

Fiber Refractive N.A. OPF391D OPF391C OPF391B OPF391A 

Index 

50/125µm Graded 0.20 7.SµW 12.SµW 18µW 25µW 

62.5/125µm Graded 0.28 27µW 35µW 45µW 75µW 

100/140µm Graded 0.29 58µW 85µW 115µW 170µW 

200/300µm* Step 0.41 290µW 450µW 545µW 650µW .. 
*PCS - Plastic Clad Silica 
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8-36 

(214) 323-2200 Fax (214) 323-2396 



Types OPF391 A, OPF391 B, OPF391 C, OPF391 D 
Electrical Characteristics (TA = 25°C unless otherwise noted} 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF391D 5.0 7.5 
OPF391C 10.0 12.5 
OPF391B 15.0 18.0 
OPF391A 20.0 25.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

tt Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Units Test Conditions 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF=50mA 

nm IF= 50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 

-2 

-4 

-6 

-B 

-10 

-12 

-14 

dBm 
-16 

-IB 

-20 

-22 

-24 

-26 

-2B 

-30 

1000 
900 
BOO 
700 
600 

500 

400 
350 
300 

250 

200 

150 

100 
90 
BO 
70 
60 

50 

40 
35 
30 

25 

20 

15 

10 
9 
B 
7 

1.5 

uw 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
8-37 

I 



Product Bulletin OPF392 
May 1993 

@®OPTEK 

Fiber Optic GaAIAs High Speed LED in ST* Receptacle 
Types OPF392A, OPF392B, OPF392C, OPF392D 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular ST" style receptacle 
• High Speed 
• Electrically isolated from case 

Description 

The OPF392 series LED consists of a 
low cost plastic cap LED, pre-mounted 
and aligned in an ST* receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

*ST is a registered trademark of AT&T. 

. 375 (9.53) 

H .235 (5.97) 
MAX 

.100 (2.5'1) Oli\. 
NOM . 

. 400 ( 10. 16) 
MIN 

CATHODE 

.BIO (20.57) 

.790 (20.07) DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA <4l 
Storage Temperature Range............................... -55°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Graded index fiber, SOµm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm= 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl"C above 25°C. 
(5) Prebias @ SmA current. 

LED Burn-In 

All LED's are subject to 100% burn-in testing. Test conditions are 96 hours at 100mA 
continuous current In 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA@ 25°C 

Fiber Refractive N.A. OPF392D OPF392C OPF392B OPF392A 

Index 

50/125µm Graded 0.20 7.5µW 12.SµW 18µW 25µW 

62.5/125µm Graded 0.28 27µW 35µW 45µW 75µW 

100/140µm Graded 0.29 58µW 85µW 115µW 170µW 

200/300µm• Step 0.41 290µW 450µW 545µW 650µW 
.. 

'PCS - Plastic Clad S1hca 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Types OPF392A, OPF3928, OPF392C, OPF392D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF392D 5.0 7.5 
OPF392C 10.0 12.5 
OPF392B 15.0 18.0 
OPF392A 20.0 25.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tjr Output Rise Time 

I Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Units Test Conditions 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF= 50mA 

nm IF=50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 
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@.OPTEK 

Fiber Optic GaAIAs High Speed LED 
Types OPF395A, OPF395B, OPF395C, OPF395D 

Features 

• Electrically isolated plastic cap 
package 

• High radiant output for fiber optic 
applications 

• Highspeed 
• Designed to self align in the 0.228 

inch diameter bore of standard fiber 
optic receptacles. Press fit simplifies 
component installation. 

Description 

The OPF395 series LED provides fiber 
optic users with high coupled power and 
wide bandwidth in a low cost package. 

The LED's are designed to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

. 139 (3.53) 

.125 (3. IB) 

CASE ::: ~::~:~=g--500 ~~!·.70)1 
--.........__ CATHEE 

CCl.lJO COOE OOT ~ 

.011 (0.29) - , .OIS (0.4S) DIA. ANXlE 

.006 (0.15) -r--- .016 (0.41) 

DIMENSIONS ARE JN JN0£S (HILLlKTERS) 

CENTERJNG LI.65 

.236 (5.9!1) DIA. 

.232 (5.99) 

.225 (5. 72) OJA . 

.215 (5.46) 

.04B (1.22) 

.028 (0. 71) 

100 (2.541) 
PC OJA. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current..................................... 100mA(4) 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 115°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +100°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c(1) 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded Index fiber, 50µm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: dBm= 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl°C above 25°C. 
(5) Prebias @ 5mA current. 

LED Burn-In 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 1 OOmA @ 25°C 

Fiber Refractive N.A. OPF395D OPF395C OPF395B OPF395A 

Index 

50/125µm Graded 0.20 7.5µW 12.5µW 18µW 25µW 

62.5/125µm Graded 0.28 27µW 35µW 45µW 75µW 

100/140µm Graded 0.29 58µW 85µW 115µW 170µW 

200/300µm* Step 0.41 290µW 450µW 545µW 650µW 
*PCS - Plastic Clad Silica 
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Types OPF395A, OPF395B, OPF395C, OPF395D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Dot Min Typ Max 

Po Radiant Power Output OPF395D (Silver) 5.0 7.5 
OPF395C (Black) 10.0 12.5 
OPF395B (Green) 15.0 18.0 
OPF395A (Orange) 20.0 25.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

tr Output Rise Time 

tr Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RElATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Units Test Conditions 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF=50mA 

nm IF=50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGAAPH 
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Product Bulletln OPF396 
May1993 

@.OPTEK 

Fiber Optic GaAIAs High Speed LED in SMA Receptacle 

Types OPF396A, OPF396B, OPF396C, OPF396D 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 
• High Speed 
• Electrically isolated from case 

Description 

The OPF396 series LED consists of a 
low cost plastic cap LED, pre-mounted 
and aligned in an SMA receptacle. This 
configuration is designed for PC board 
or panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are designed to interface with 
mulitmode optical fibers from 50/125 to 
200/300 microns. 

.155 (3.91)--1----1 .100 (10.16) 
MIN. 

DIMENSIONS M1£ JN INCHES (MILLIMETERS) 

L~ 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

CATHOOE 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 1.0V 
Continuous Forward Current . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA <4> 
Storage Temperature Range............................... -55°C to +100°C 
Operating Temperature Range . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . -4o0c to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 
Notes: 
(1) R"1A flux is recommended. Duration cen be extended to 1 o sec. max when flow soldering. 
(2) Graded index fiber, SOµm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm= 10 log 

(µW/1000). 
(4) Derate linearly@ 1.0mAl°C above 25°C. 
(5) Preblas @ 5mA current. 

LED Burn-In 

All LED's are subject to 100% burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 2s0c ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF., 100mA 0 25°C 

Fiber Refractive N.A. OPF396D OPF396C OPF396B OPF396A 

Index 

50/125µm Graded 0.20 7.5µW 12.5µW 18µW 25µW 

62.5/125µm Graded 0.28 27µW 35µW 45µW 75µW 

100/140µm Graded 0.29 58µW 85µW 115µW 170µW 

200/300µm* Step 0.41 290µW 450µW 545µW 650µW 
*PCS - Plastic Clad Slhce 
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Types OPF396A, OPF396B, OPF396C, OPF396D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF396D 5.0 7.5 
OPF396C 10.0 12.5 
OPF396B 15.0 18.0 
OPF396A 20.0 25.0 

VF Forward Voltage 1.7 2.0 

A.p Peak Output Wavelength 830 850 870 

B Spectral Bandwidth Between Half Power Points 35 

Ir Output Rise Time 

tt Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Units Test Conditiol')s 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF= 50mA 

nm IF=50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 
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Product Bulletin OPF397 
May 1993 

(@.OPTEK 

Fiber Optic GaAIAs High Speed LED in ST* Receptacle 
Types OPF397A, OPF3978, OPF397C, OPF397D 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular ST* style receptacle 
• High Speed 
• Electrically isolated from case 

Description 

The OPF397 series LED consists of a 
low cost plastic cap LED, pre-mounted 
and aligned in an ST* receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and a 
dust cap. 

The LED's are d.esigned to interface with 
multimode optical fibers from 50/125 to 
200/300 microns. 

*ST is a registered trademark of AT&T. 

.OBS-56 UllC-28 

.4100 (10.16) 
MIN 

CATHODE 

L~ 
.BIO (20.57) 

. 790 (20.07) DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage................................................... ~.OV 
Continuous Forward Current ................... ·. . . . . . . . . . . . . . . . . . 100mA <4> 
Storage Temperature Range............................... -55°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 
Notes: 
(1) RMA flux Is recommended. Duration can be extended to 10 sec. mex when flow soldering. 
(2) Graded Index fiber, SOµm core, N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression -dBm = 1 O log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl'C above 2s0c. 
(5) Prebias @ SmA current. 

LED Burn-In 

All LED's are subject to 100"k burn-In testing. Test conditions are 96 hours at 100mA 
continuous current In 25°C ambient. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 

IF= 100mA @ 25°C 

Fiber Refractive N.A. OPF397D OPF397C OPF397B OPF397A 

Index 

50/125µm Graded 0.20 7.SµW 12.SµW 18µW 25µW 

62.5/125µm Graded 0.28 27µW 35µW 45µW 75µW 

100/140µm Graded 0.29 58µW 85µW 115µW 170µW 

200/300µm* Step 0.41 290µW 450µW 545µW 650µW .. 
*PCS • Plastic Clad Siiica 
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Types OPF397 A, OPF397B, OPF397C, OPF397D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max 

Po Radiant Power Output OPF397D 5.0 7.5 
OPF397C 10.0 12.5 
OPF397B 15.0 18.0 
OPF397A 20.0 25.0 

VF Forward Voltage 1.7 2.0 
I!---· 

A.p Peak Output Wavelength 830 850 870 

I 
B Spectral Bandwidth Between Half Power Points 35 

I 
tr Output Rise Time 

l t1 Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Units Test Conditions 

µW IF= 100mA(2) 

v IF= 100mA 

nm IF=50mA 

nm IF= 50mA 

ns IF= 100mA, 10%-90%(5) 

ns IF= 100mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 

1000 
900 
BOO 
700 

-2 600 

500 

-4 400 
350 
300 

-6 250 

200 

-B 150 

-10 100 
90 
BO 
70 

-12 60 

50 

-14 40 

dBm 
35 
30 uW 

-16 25 

20 

-IB 15 

-20 10 
9 
B 
7 

-22 

-24 

-26 

-2B 1.5 

-30 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

8-45 

I 



Product Bulletin OPF420 
May 1993 

@®OPTEK 

Fiber Optic PIN Photodiode 
Type OPF420 

Features 

• Electrically isolated T0-46 package 
• High speed, low capacitance 
• Optimized for fiber optic applications 

using 50 to 200 micron fiber 

Description 

The OPF420 is a low noise silicon PIN 
photodiode mounted in a special T0-46 
package for fiber optic applications. It 
offers fast response at moderate bias 
and is compatible with LED and laser 
diode sources in the 800-900 nm 
wavelength region. Low capacitance 
improves signal to noise performance in 
typical short haul LAN applications. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/300 microns. 

.220 (5,59) 

.208 (5.28) 

.131 (J.33)-i---i-

.121 (3.07) 

.185 (4.70) 

.182 (4.62) 

CATHODE 

.019 (0.48) 
¢---3PL 

.016 (0.41) 

DIMENSIONS ARE IN lNCHES (MILLIMETERS) 

¢ .100 (2.54) 
NOM 

CASE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOVDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW(1) 

Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2l 
Notes: 
(1) Derate linearly@ 2.0mWl°C above 25°C. 
(2) RMA flux Is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(3) Test@ VR = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µW optical power@ 850nm. Re-

sponsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
(4) RL= 50 Q, 10%-90% 

Typical Performance Curves 
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Type OPF420 
Electrlcal Characteristics (TA :: 25°C unless outherwise noted) 

SYMBOL PARAMETER MIN 

R Flux Responsivity 0.45 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

CT Total Capacitance 

FoV Field of View 

TYPICAL PERFORMANCE CURVES 
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Product Bulletin OPF421 
May 1993 

~.OPTEK 

Fiber Optic PIN Photodiode in SMA Receptacle 
Type OPF421 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 

Description 

The OPF421 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an SMA receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/300 microns. 

. 086-56 
UNC-28 

H.230 (5.84) 

.100 (2.54) DIA. 

. 375 (9.53) 

1/4-36 
THREADS 

.155 (3.94)-..----t 

NOM . 

.400 (10.16) 
MIN. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

L~ 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100V 
Continuous Power Dissipation .................................... 200mW(1) 

Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 125°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 100°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(2) 
Notes: 
(1) Derate linearly @ 2.0mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test@ VR = 5V with 50/125 micron, 0.20 N.A. fiber,@ 10 µW optical power@ 850nm. Re-

sponsivity levels apply to 50 µm, 62.5 µm, and 100 µm core optical fibers. 
(4) RL= 50 Q, 10%-90%. 

Typical Performance Curves 

Relative Spectral Response 
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Type OPF421 
Electrical Characteristics (TA = 25°C unless outherwise noted) 

SYMBOL PARAMETER MIN 

R Flux Responsivity 0.45 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

CT Total Capacitance 

TYPICAL PERFORMANCE CURVES 

DARK CURRENT 
vs. AMBIENT TEMPERATURE 
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Product Bulletin OPF422 
May 1993 

~®OPTEK 

Fiber Optic PIN Photodiode 
TypeOPF422 

in ST* Receptacle 

Features 

• Component pre-mounted and ready 
for use 

• Pre-tested with fiber to assure 
performance 

• Popular ST* style receptacle 

Description 

The OPF422 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/300 microns. 

*ST is a registered trademark of AT&T. 

. 086-56 UNC-28 

.375 (9.53) 

."100 (10.16) 
MfN 

ANODE CATHODE 

.810 (20.57) 

.790 (20.07) DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100VDC 
Continuous Power Dissipation .................................... 2oomw<1> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 

Notes: 
(1) Derate linearly@ 2.0mWf'C above 25°C. 
(2) EMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test@ VA= 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µW optical power@ 850nm. Re-

sponsivity levels apply to 50 µm, 62.5 µm, and 100 µm core optical fibers. 
(4) RL=50U, 10%-90%. 
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Type OPF422 
Electrical Characteristics (TA = 25°C unless outherwise noted) 

SYMBOL PARAMETER MIN 

R Flux Responsivity 0.45 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

CT Total Capacitance 

TYPICAL PERFORMANCE CURVES 

DARK CURRENT 
vs. AMBIENT TEMPERATURE 

TA -AMBIENT TEMPERATURE - ('C) 

DARK CURRENT 
vs. REVERSE VOLTAGE 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF430 
May 1993 

Fiber Optic High Speed PIN Photodiode 
TypeOPF430 

Features 

• Electrically isolated T0-46 package 
• High speed, low capacitance 
• Optimized for fiber optic applications 

using 50 to 100 micron fiber · 

Description 

The OPF430 is a low noise silicon PIN 
photodiode mounted in a special T0-46 
package for fiber optics applications. It 
offers fast response at low bias and is 
compatible with LED and laser diode 
sources in the 800-900 nm wavelength 
region. Low capacitance improves 
signal to noise performance in typical 
short haul LAN applications. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 

.220 (5.59) 

.208 (5.28) 

.131 (3.33) 

. 12l (3.07)-t---+--

.185 ('4. 70) 

.182 (4.62) 

CATHODE 

.019 (0.418) 
¢---3PL 

.016 (0.41) 

OJMENSIONS ARE IN JNCHES (MILLIMETERS) 

¢ .100 (2.54) 
NOM 

CASE 

- /A .o-48 (1.22) 

" / ""------
' ~ .028 (0.71) 

~·~(117) 
.036 (0.91) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage ................................................ 100VDC 
Continuous Power Dissipation .................................... 200mW(1) 

Storage Temperature Range . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . -65°C to+ 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(2) 
Notes: 
(1) Derate linearly @ 2.0 mWl°C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 o sec. max when flow soldering. 
(3) Test @ VR = 5V with 50/125 micron, 0.20 N.A. fiber, @ 1 O µW optical power @ 850 nm. Re-

sponsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
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Type OPF430 

Electrical Characteristics (TA = 2S°C unless otherwise noted) 

Symbol Parameter 

R Flux Responsivity 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

tr Output Rise Time 

tr Output Rise Time 

CT Total Capacitance 

FoV Field of View 

Typical Performance Curves 
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vs. AMBIENT TEMPERATURE 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF431 
May 1993 

@®OPTEK 

Fiber Optic High Speed PIN Photodiode 
Type OPF431 

in SMA Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• High speed, low capacitance 
• Pre-tested with fiber to assure 

performance 
• Popular SMA style receptacle 
• Electrically isolated from case 

Description 

The OPF431 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an SMA receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 

. 375 (9.53) 

.086-56 
UNC-28 

.155 (3.94) 

H .230 (5.84) 

.100 (2.54) OJA. 
NOH . 

. 400 ( 10. 16) 
MIN. 

L~· 
DIMENSIONS ARE IN JNO£S (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage.................................................. 100V 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<1l 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 125°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +100°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2l 
Notes: 
(1) Derate linearly@ 2.0mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test @ VR = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µW optical power @ 850 nm. Re-

sponsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
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Type OPF431 

Electrical Characteristics (TA = 2S°C unless otherwise noted) 

Symbol Parameter 

R Flux Responsivity 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

tr Output Rise Time 

tr Output Rise Time 

CT Total CE>pacitance 

Typical Performance Curves 
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Test Conditions 

VR = s.ov(3l 

VR = S.OV 

VR = SO.OV, RL =son, 10%-90% 

VR = 1S.OV, RL =son, 10%-90% 

VR = s.ov, RL = son, 10%-90% 

VR = S.OV 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF432 
May 1993 

@®OPTEK 

Fiber Optic High Speed PIN Photodiode 
Type OPF432 

in ST* Receptacle 

Features 

• Component pre-mounted and ready 
for use 

• High speed, low capacitance 
• Pre-tested with fiber to assure 

performance 
• Popular ST* style receptacle 
• Electrically isolated from case 

Description 

The OPF432 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 

*ST is a registered trademark of AT&T 

.066·56 UNC·2B 

.400 ( 10.16) 
MIN 

CATHODE 

.BIO (20.57) 

. 790 (20.07) DIMENSJONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage ................................................ 100VDC 
Continuous Power Dissipation .................................... 200mW(1) 

Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 125°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(2) 
Notes: 
(1) Derate linearly @ 2.0mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(3) Test@ YR= 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µW optical power@ 850 nm. Re-

sponsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
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Type OPF432 

Electrical Characteristics (TA = 2s0c unless otherwise noted) 

Symbol Parameter Min Typ 

R Flux Responsivity 0.4S 0.5S 

lo Dark Current 0.1 

A.p Peak Response Wavelength 860 

tr Output Rise Time 0.6 

tr Output Rise Time 1.0 

tr Output Rise Time 2.0 

CT Total Capacitance 1.S 

Typical Performance Curves 
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Test Conditions 

VR= s.ov(3l 

VR = S.OV 

VR = 50.0V, RL =son, 10%-90% 

VR = 15.0V, RL =son, 10%-90% 

VR = S.OV, AL= son, 10%-90% 

VR = 5.0V 

Relative Spectral Response 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF470 
January 1994 

@~OPTEK 

Fiber Optic PIN Photodiode 
TypeOPF470 

Features 

• Electrically isolated plastic cap 
package 

• . High speed, low capacitance 
• Designed to self align in the 0.228 

diameter bore of standard fiber optic 
receptacles 

• Press fit simplifies component 
installation 

• Optimized for fiber optic applications 
using 50 to 200 micron fiber 

Description 

The OPF470 is a low noise silicon PIN 
photodiode mounted in a low cost 
package for fiber optic applications. It 
offers fast response at moderate bias 
and is compatible with LED and laser 
diode sources in the 800-900 nm 
wavelength region. Low capacitance 
improves signal to noise 
performance in typical short haul LAN 
applications. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/300 microns. 

CASE 
.225 (5. 72) 

DIMENSIONS ARE IN INOES (MILLIMETERS) 

CENTER ING LUGS 
.236 (5.99) OJ,. 

.232 (5.89) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

DIA . 

. 048 (1.22) 

028 (0 71) 

100 (2.54) 
PC DI ..... 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100VDC 
Continuous Power Dissipation .................................... 200mw<1> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 115°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 1 oo0 c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 
Notes: 
(1) Derate linearly @ 2.0mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(3) Test@ VR = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µW optical power@ 850nm. 

Responsivity levels apply to 50 µm, 62.5 µm and 1 OOµm core optical fibers. 
(4) RL = 50 '2, 10%-90% 

Typical Performance Curves 
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Type OPF470 
Electrical Characteristics (TA = 25°C unless outherwise noted) 

SYMBOL PARAMETER MIN 

R Flux Responsivity 0.45 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

CT Total Capacitance 

FoV Field of View 

TYPICAL PERFORMANCE CURVES 

DARK LEAKAGE CURRENT 
vs. AMBIENT TEMPERATURE 
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Product Bulletin OPF471 
May 1993 

@®OPTEK 

Fiber Optic PIN Photodiode 
Type OPF471 

in SMA Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 

Description 

The OPF471 consists of a low cost 
plastic cap PIN photodiode pre-mounted 
and aligned in an SMA receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2·56 screws, and dust 
cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/300 microns. 

. 375 (9.53) 

. 086-56 
UNC-28 

H .230 (5.84) 
.A.NOOE 

.100 (2.54) OJA. 

. 155 (3.94)-_,_.__, 

NOM . 

.400 (10.16) 
MIN. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOVDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<1> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 1 oo0c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 240°d2> 
Notes: 
(1) Derate linearly@ 2.0mWfC above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test@ VR = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µW optical power@ 850nm. Re-

sponsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
(4) RL = 50 !l, 10% • 90%. 

Typical Performance Curves 

Relative Spectral Response 
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Type OPF471 
Electrical Characteristics (TA = 25°C unless outherwise noted) 

SYMBOL PARAMETER MIN 

R Flux Responsivity 0.45 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

CT Total Capacitance 

lYPICAL PERFORMANCE CURVES 
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Product Bulletin OPF472 
May 1993 

Fiber Optic PIN Photodiode 
TypeOPF472 

in ST* Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular ST* style receptacle 

Description 

The OPF472 consists of a low cost 
plastic cap PIN photodiode pre-mounted 
and aligned in an ST* receptacle. This 
configuration is designed for PC board 
or panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and dust 
cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/300 microns. 

*ST is a registered tardemark of AT&T. 

.086·56 UNC-28 

.375 (9.53) 

.400 ( 10.16) 
MIN 

ANODE CATHODE 

.610 (20.57) 

.790 (20.07) OIMENStoNS .-,RE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage ................................................ 100VDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<1> 
Storage Temperature Range............................... -55°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 
Notes: 
(1) Derate linearly@ 2.0mWl°C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(a) Test @ VR = 5V with 50/125 micron, 0.20 N.A. fiber, @ 1 O µm optical power @ 850nm. Re-

sponsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
(4) RL = 50 Q, 10% - 90%. 

Typical Performance Curves 

Relative Spectral Response 
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TypeOPF472 
Electrlcal Characteristics (TA = 25°C unless outherwise noted) 

SYMBOL PARAMETER MIN 

R Flux Responsivity 0.45 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

CT Total Capacitance 

TYPICAL PERFORMANCE CURVES 

DARK CURRENT 
vs. AMBIENT TEMPERATURE 
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Product Bulletin OPF480 
January 1994 

~®OPTEK 

Fiber Optic High Speed PIN Photodiode 
TypeOPF480 

Features 

• Electrically isolated plastic cap 
package 

• High speed, low capacitance 
• Designed to self align in the 0.228 

diameter bore of standard fiber optic 
receptacles 

• Press fit simplifies component 
installation 

• Optimized for fiber optic applications 
using 50 to 100 micron fiber 

Description 

The OPF480 is a low noise silicon PIN 
photodiode mounted in a low cost 
package for fiber optic applications. It 
offers fast response at low bias and is 
compatible with LED and laser diode 
sources in the 800-900 nm wavelength 
region. Low capacitance improves 
signal to noise performance in typical 
short haul LAN applications. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 

CASE ~:y-.500 (12.70)1 .158 (4.01) MIN. 

.139 (3.53) 

. 125 (3.18) 

CATHODE 

.Oil (0.28) 
.019 (0.48) 
---DIA . 
. 016 (0.41) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

CENTERJNG ux;s 
.236 (5.99) DIA. 

.232 (5,89) 

.225 (5. 72) 
DIA . 

.048 (1.22) 

028 (0 71) 

.036 (0.91) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage ................................................ 100VDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<1> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·55°C to + 115°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +1oo0c 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 

Notes: 
(1) Derate linearly @ 2.0mWf'C above 25°C. 
(2) AMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test@ VR = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µW optical power@ 850 nm. 

ResponsiVity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Type OPF480 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter 

R Flux Responsivity 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

tr Output Rise Time 

tr Output Rise Time 

CT Total Capacitance 

FoV Field of View 

Typical Performance Curves 

DARK CURRENT 
vs. AMBIENT TEMPERATURE 
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Test Conditions 

VR=5.ov<3> 

VR=5.0V 

VR = 50.0V, RL = 500, 10%-90% 
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Product Bulletin OPF481 
May 1993 

Fiber Optic High Speed PIN Photodiode 
Type OPF481 

in SMA Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• High speed, low capacitance 
• Pre-tested with fiber to assure 

performance 
• Popular SMA style receptacle 
• Electrically isolated from case 

Description 

The OPF481 consists of a low cost 
plastic cap PIN photodiode pre-mounted 
and aligned in an SMA receptacle. This 
configuration is designed for PC board or 
panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and dust 
cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 

.086·56 
UNC~28 

H.230 (5.84) 

.155 (3.94)-----

.100 (2.54) DIA. 
NOM. 

.400 (10.16) 
MIN. 

DIMENSIONS ARE IN JNCHES (MILLIMETERS) 

-CATHODE 

I 
,__ __ __,_] 70) 

w.280 (7.11) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOVDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<1> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 1 oo0 c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 
Notes: 
(1) Derate linearly @ 2.0mWl°C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test @ VA = 5V with 50/125 micron, 0.20 N.A. fiber, @ 1 O µW optical power @ 850 nm. Re-

sponsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Type OPF481 

Electrical Characteristics (TA = 2s0c unless otherwise noted) 

Symbol Parameter 

R Flux Responsivity 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

tr Output Rise Time 

tr Output Rise Time 

CT Total Capacitance 

Typical Performance Curves 
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Test Conditions 

VR= s.ov(3> 

VR=S.OV 

VR = so.ov, RL =son, 10%-90% 

VR = 1 S.OV, RL = son, 10%-90% 
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Product Bulletin OPF482 
May1993 

@.OPTEK 

Fiber Optic High Speed PIN Photodiode 
TypeOPF482 

In ST* Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• High speed, low capacitance 
• Pre-tested with fiber to assure 

performance 
• Popular ST* style receptacle 
• Electronically isolated from case 

Description 

The OPF482 consists of a low cost 
plastic cap PIN photodiode pre-mounted 
and aligned in an ST* receptacle. This 
configuration is designed for PC board 
or panel mounting. Includes lock washer 
and jam nut, two 2-56 screws, and dust 
cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 

*ST is a registered trademark of AT&T. 

H .235 (5.97) 
MAX 

.100 (2.54) DIA . 
.,----------HI+ NOM. 

,375 9.53) 

. 400 ( 10.16) 
MIN 

CATtOlE 

. BIO (20. 57) 

. 790 (20.07) DIMENSIONS ARE IN INCHES (MJLLH£TERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOVDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<1> 
Storage Temperature Range............................... -55°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 
Notes: 
(1) Derate linearly@ 2.0mWfC above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(3) Test @ VA = 5V with 50/125 micron, 0.20 N.A. fiber, @ 1 O µW optical power @ 850 nm. Re-

sponsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
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Type OPF482 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ 

R Flux Responsivity 0.4S o.ss 
lo Dark Current 0.1 

Ap Peak Response Wavelength 860 

tr Output Rise Time 0.6 

tr Output Rise Time 1.0 

tr Output Rise Time 2.0 

CT Total Capacitance 1.S 

Typical Performance Curves 
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Test Conditions 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF540 
January 1994 

@.OPTEK 

25 MHz Fiber Optic Receiver 
TypeOPF540 

Features 

• Electrically isolated plastic cap 
package 

• Designed to self align in the 0.228 
diameter bore of standard fiber optic 
receptacles 

• Press fit simplifies component 
installation 

• Optimized for fiber optic applications 
using 50 to 200 micron fiber 

Description 

The output of the receiver is an analog, 
low impedance, voltage source capable 
of driving an amplifier or level translating 
circuitry for use on various data formats 
and data rates up to 35 MBaud. 

The receiver is comprised of a high 
speed, low noise, photodiode coupled to 
a transimpedance amplifier which 
produces an output voltage proportional 
to the input light amplitude. This hybrid 
approach solves many of the problems 
of high speed data link designs by 
placing a pre-amplifier close to the 
pholodiode. The level amplification 
produced by the transimpedance 
amplifier makes the output signal much 
less susceptible to interference which is 
a problem often found at high data rates 
and in high EMI environments. 

vcc 

.168 (1.27) 1 

.156 (1.01)-t---- .SOO M\~2 · 70) . 

.139 (3.53) 

.125 (3.18) 

COIMJN 

.019 (0.18) DIA 

.016 (0.11) 

DIMENSIONS ARE IN IN0£S (MILLll£TERS) 

CENTERIN:; LUGS 
.236 (5.99) DIA 

.232 (5.89) 

_BOTT0'1 V1EW 

.225 (5. 72) 
DIA 

.215 (5.16) 

Absolute Maximum Ratings (TA = 2s0c unless otherwise noted) 

Storage Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·55°C to+ 115°C 
Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·40°C to +85°C 
Lead Soldering Temperature (for 10 sec.) .............................. 260°C 
Supply Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·0.5 to 7.0V 

Optek Technology, Inc. 1215 W. Crosby Road ·Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 
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TypeOPF540 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

4.75 ~Vee~ 5.25, RLOAD = 511 n, Fiber Sizes~ 100 Microns, N.A. ~ 0.35 

SYMBOL PARAMETERS MIN TYP MAX UNITS TEST CONDITIONS 

Rp Responsivity 6.5 9.3 12.5 mV/µW at840nm 
5.8 14.1 mV/µW at 840 nm, -40°C s TA ::; +85°C 

VNo RMS Output Noise Voltage 0.30 0.36 mV PR=OµW 
0.43 mV PR= 0 µW, -40°C STA::; +85°C 

PN Equivalent Optical Noise Input Power -44.9 -40.9 dBm 
0.032 0.082 µW 

PR Peak Input Power -13.2 dBm TA= 25°C 
48 µW TA= 25°C 

-14.7 dBm -40°C s TA s +85°C 
34 µW -40°C s TA s +8s0c 

Ice Power Supply Current 3.4 6.0 mA RLOAD=co 

Ir, 11 Rise Time, Fall Time (10% to 90%) 14 19.5 ns PR=10µWPeak, RLOAD=511 n, 
CLQAO= 13pF 

PWD Pulse Width Distortion 2 ns PR= 40 µW Peak, RLOAD = 511 '1, 
CLOAD = 13 pF 

I 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPF541 
May 1993 

@.OPTEK 

25 MHz Fiber Optic Receiver 
Type OPF541 

Features 

• Component pre-mounted and ready to 
use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 

Description 

The output of the receiver is an analog, 
low impedance, voltage source capable 
of driving an amplifier or level translating 
circuitry for use on various data formats 
and data rates up to 35 MBaud. 

The receiver is comprised of a high 
speed, low noise, photodiode coupled to 
a transimpedance amplifier which 
produces an output voltage proportional 
to the input light amplitude. This hybrid 
approach solves many of the l?roblems 
of high speed data link designs by 
placing a pre-amplifier close to the 
photodiode. The level amplification 
produced by the transimpedance 
ampllfler makes the output signal much 
less susceptible to interference which is 
a problem often found at high data rates 
and in high EMI environments. 

.086-56 
U<C-28 

----.230 (5.84) 

, 100~.54) DIA 

.155 (3.94)-+--t-.~ '" ..,J 
MIN 

OIMENSID"S ARE JN INCHES (MILLIMETERS) 

Cc:ttMON 

i----t-.280 (7.11) 

BOTTOM VIEW 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage Temperature. . . . . . . . . . . . .. . . . . .. . . . . . . .. .. . . . . . . . -55°C to +115°C 
Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature (for 10 sec.) ..................•........... 260°C 
Supply Voltage . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 to 7.0V 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 {214) 323-2200 Fax (214) 323-2396 
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Type OPF541 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

4.75 ~Vee~ 5.25, RLOAD = 511 n, Fiber Sizes S 100 Microns, N.A. S 0.35 

SYMBOL PARAMETERS MIN TYP MAX UNITS TEST CONDITIONS 
Rp Responsivity 6.5 9.3 12.5 mV/µW at840nm 

5.8 14.1 mV/µW at 840 nm, -40°C STA s +85°C 

VNO RMS Output Noise Voltage 0.30 0.36 mV PR=OµW 
0.43 mV PR= 0 µW, -40°C s TA s +85°C 

PN Equivalent Optical Noise Input Power -44.9 -40.9 dBm 
0.032 0.082 µW 

PR Peak Input Power -13.2 dBm TA= 25°C 
48 µW TA=25°C 

-14.7 dBm -40°C s TA s +85°C 
34 µW -40°C s TA s +85°C 

Ice Power Supply Current 3.4 6.0 mA RLOA0= 00 

tr. t1 Rise Time, Fall Time (10% to 90%) 14 19.5 ns PR= 10 µW Peak, RLOAD = 511 n, 
CLOAD = 13 pF 

PWD Pulse Width Distortion 2 ns PR= 40 µW Peak, RLOAD = 511 n, 
CLoAD= 13pF 

I 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPF542 
May 1993 

@.OPTEK 

25 MHz Fiber Optic Receiver 
TypeOPF542 

Features 

• Component pre-mounted and ready to 
use 

• Pre-tested with fiber to assure 
performance 

• Popular style receptacle 

Description 

The output of the receiver is an analog, 
low impedance, voltage source capable 
of driving an amplifier or level translating 
circuitry for use on various data formats 
and data rates up to 35 MBaud. 

The receiver is comprised of a high 
speed, low noise, photodiode coupled to 
a transimpedance amplifier w.hich 
produces an output voltage proportional 
to the input light amplitude. This hybrid 
approach solves many of the problems 
of high speed data link designs by 
placing a pre-amplifier close to the 
photodiode. The level amplification 
.produced by the transimpedance 
amplifier makes the output signal much 
less susceptible to interference which is 
a problem often found at high data rates 
and in high EMI environments. 

.BIO (20.57) 

. 790 (20.07) DIMENSloNs ARE lN JNCl£S (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 115°C 
Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature (for 10 sec.) .......•............•......... 260°C 
Supply Voltage . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . -0.5 to 7.0V 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPF542 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

4.75 :5 Vee :5 5.25, RLOAD = 511 Cl, Fiber Sizes :5100 Microns, N.A. :5 0.35 

SYMBOL PARAMETERS MIN TYP MAX UNITS TEST CONDITIONS 

Rp Responsivity 6.5 9.3 12.5 mV/µW at840 nm 
5.8 14.1 mV/µW at 840 nm, -40°C s TA s +85°C 

VNo RMS Output Noise Voltage 0.30 0.36 mV PR=OµW 
0.43 mV PR= 0 µW, -40°C s TA s +85°C 

PN Equivalent Optical Noise Input Power -44.9 -40.9 dBm 
0.032 0.082 µW 

PR Peak Input Power -13.2 dBm TA=25°C 
48 µW TA=25°C 

-14.7 dBm -40°C s TA s +85°C 
34 µW -40°C S TA S +85°C 

Ice Power Supply Current 3.4 6.0 mA RLOAD=oo 

tr. ti Rise Time, Fall Time (10% to 90%) 14 19.5 ns PR= 10 µW Peak, RLOAD = 511 n, 
CLOAD = 13 pf 

PWD Pulse Width Distortion 2 ns PR= 40 µW Peak, RLOAD = 511 '2, 
CLOAD= 13 pf 

I 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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~® OPTEK TECHNOLOGY, INC. 

HYBRID ASSEMBLIES 

The Opto Hybrid 
Hybrid Assemblies are a strategic product area for Optek Technology. This 
means Optek is dedicated to be the best at what we do and to service the needs 
of our customers. 
Opto hybrids offer solutions to many applications that cannot be satisfied with 
standard or conventional components. 
Hybrid technology offers significant advantages for many electronic applications. 
Size constraints and performance targets typically determine the choice of hybrid 
construction. 
Optek's broad capabilities make it possible to address a diverse range of 
applications. Furthermore, our customers can specify and procure a total 
functional system package from a single, experienced source. 
Our expertise includes: 

APPLICATION ENGINEERING 
COMPUTER AIDED DESIGN 

CUSTOM TEST SYSTEM DESIGN 
CUSTOM SENSOR AND IC DEVELOPMENT 

ENGINEERED PLASTICS AND INJECTION MOLDS 
CHARACTERIZATION OF OPTOELECTRONIC PARTS 

VERTICALLY INTEGRATED MANUFACTURING 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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(@.OPTEK 

OPTO HYBRID FEATURES 

Chip-on-board design provides several advantages: 

SIZE: Used where the function cannot be accomplished with conventional through hole, leaded 
components. Space savings can be as much as 80% as compared with discrete packaged parts. 

PERFORMANCE: Allows the designer to create functions that cannot be fabricated with 
separately made components. The vast majority of components are available in chip, SMD or thick 
film form. Laser trimming allows designs that require uniform characteristics over time and 
temperature and the entire population of assemblies. 

PACKAGING: The opto hybrid offers unique shape and mounting configurations and material 
combinations to suit a special set of environmental conditions. The standard materials and processes 
result in packages that accommodate extended temperatures beyond the range of many commercial 
components. 

RELIABILITY: Reduced part count, automated processes, and Optek's commitment to quality 
result in robust, defect free parts. 

COST: Chip carriers withstand the challenges of low cost automated handling, placement, and 
reflow soldering. In comparison to a custom IC solution, the development cost of a typical hybrid 
circuit is far less and modifications are quicker and easier. Array processing in hybrid fabrication 
minimizes cost and optimizes quality. 

The flexibility to choose and combine the best technologies for your application is the feature that 
makes hybrid technology so valuable. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 . 
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CUSTOM CAPABILITIES 

Standard PC board fabrication flexibility allows for various component orientations, mounting 
features, and interconnect schemes. 

The starting substrates can be Epoxy-glass, Polyimide, Flex Circuits, or Ceramic. Production 
tooling is in place for a standard array format of 4" X 4", but custom tooling can be designed to 
meet the needs of other materials, sizes, and shapes. 

Substrates, encapsulants, and plating can be tailored to meet the circuit requirements. 

[Q] C] Do a 
a [[J] 

[Q] 

D []] D 

II II 88 D 

Even with the standard chip carrier materials and processes, imagination is the only limit to the 
possible configurations. 

Design variables include: 

• MATERIALS 

• OPTICAL PROPERTIES 

• LEADS, PINS, OR CABLES 

• SPECIAL TESTS AND PROCESSING 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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(@.OPTEK 

CUSTOM CAP ABILITIES 

Optek produces a variety of IC' s, Photosensors, and Light Emitting Diodes that can be incorporated 
in custom designs. Optek is not limited to the sensor applications which use optoelectronics. Starting 
at the chip level, we design, develop, and manufacture state-of-the-art Hall Effect and Power devices. 

When standard devices are not a match, our internal design capability will satisfy the application 
circuit requirement. 

Manufacturing flexibility makes the Hybrid facility effective for serving both the high complexity 
and high volume assembly needs. 

Computer controlled manufacturing operations include: 

• CHIP AND SMD PICK AND PLACE 

• WIRE BONDING 

• ENCAPSULANT DISPENSING 

• SINGULATING 

• CURE AND REFLOW OVEN CYCLES 

• FINAL ELECTRICAL TEST 

0..,. _____ ____ 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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OPTEK TECHNOLOGY 
HYBRID CHIP CARRIER DESIGN RULES 

The most cost effective chip-on-board products take advantage of standards in design and 
processing. The following guidelines for substrate layout are intended TO ASSIST the designer in 
the first stage of product development . 

OPAQUE FRAME 

II 
SILICONE 'YJ 

ENCAPSULANT 

The Chip Carrier 

r.042(1.07) 

GOLD CONTACTS 

l .063( 1.6) 

The polyirnide chip carrier, an Optek Standard packaging method, has four main parts: substrate, 
frame, components, and encapsulation. The substrate is fabricated from high temperature 
copper-clad laminate. Standard pc board processing provides the plated and non-plated holes, 
circuit patterns, and chip mounting features. The frame layer is made from the same polyirnide 
laminates. 

To make the substrate compatible with die attach and wire bonding techniques, the copper surface 
is plated with a nickel barrier and gold. After the chip components are mounted and bonded, the 
frame is screen printed with a pattern of non-conductive epoxy, aligned with the matching substrate 
cells and laminated under elevated temperature and pressure. 

A conformal coating is applied to fill the component cavities. After curing, the array is sawed into 
individual product elements and ready for test. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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@.OPTEK 

HYBRID CHIP CARRIER DESIGN RULES 

The Substrate Material 

The Optek standard chip carrier substrate and frame material thickness is .030"(0.76 mm). Including 
the adhesive and metal layers, this two layer, laminated package has a nominal thickness of 
.063"(1.6 mm). 

While thinner substrates can be specified (commercially available materials as thin as .005"), the 
standard thickness frame layer is ideal for encapsulant containment and insuring complete protection 
of the chips and bond wires. 

Polyimide is an excellent substrate because of its strength, high processing temperature, and close 
match with the expansion coefficient of silicon devices. Optek uses a special opaque grade of .030" 
polyimide which can effectively shield sensors from stray light. The specifications and curves 
shown on the following page illustrate these characteristics. 

0 

0 C340-032-100 0 

FR-4 and other high temperature epoxy-glass laminates are also suitable for the chip-on-board 
processing and may be recommended for certain applications. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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HYBRID CHIP CARRIER DESIGN RULES 

Polyimide Substrate Characteristics 

Operating Temperature (IOK Hours) 
Glass Transition Temperature (Tg) . 
Flammability (UL94) ....... . 
Coefficient of Thermal Expansion(µin./in.t°C) . 

(µin./in.t°C) 
Peel Strength (Pounds/Inch) . . . . 
Flexural Strength (psi @ 200°C) 
Water Absorption(%) ..... 
Dielectric Constant(@ lMHz) . 
Dissipation Factor(@ lMHz) .. 
Volume Resistivity (OHM-CM@ 25°C) . 
Surface Resistivity (OHM-CM @ 25°C) . 

Tg AND Z-AXIS EXPANSION 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

9-7 

I 



@).OPTEK 

HYBRID CHIP CARRIER DESIGN RULES 

The Substrate Layout 

Minimizing the size of the final package maximizes the cost effectiveness of the array process. As 
shown in the figure below, improved packing density is possible on the 4" X 4" substrate when cells 
are arranged to share through hole connections. A "half hole" contact remains with each cell when 
the elements are cut into the individual parts. Individual cells are arranged with separations or 
borders of .015"(0.38 mm). This is the thickness of the standard saw blade used for separation. 
Wider blades are available to accommodate special perimeter features. 

T 0 
.® 
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The Metal Pattern Features 

Conductor widths and spaces of .010"(2.5 mm) are preferred where the design allows. Lines and 
spaces of less than .005"(0.13 mm) should be avoided for optimum pattern unifo~ty. 

Conductor thickness is determined by the specified starting material and secondary plating process. 
Standard double sided substrates have a minimum of 25 µin. of gold over 200 µin. of nickel over 
copper plating that is .002" to .003" thick. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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HYBRID CHIP CARRIER DESIGN RULES 

Metal Pattern Features (Continued) 

Alignment between the metal pattern and drilled or routed features is held to ±.002"(0.05 mm). 
Chip registration may be specified in relation to substrate holes or the sawed perimeter to eliminate 
the metal to hole pattern tolerance as a consideration. 

The wire bonding stitch pads on the metal pattern are nominally .015" x .020"(0.38 mm x 0.5 mm) 
with the longer dimension aligned with the bond wire. Stitch pads of .007'' x .015"(0.18 mm x 0.38 
mm) are considered the minimum size. 

Stitch pad spacing (pad to pad) can be as close as .012"(0.38 mm). Larger spacing (.020" is ideal) 
is always preferable for optimizing processing speed and inspection. 

.005 FRM TRACE TO SAWED EDGE 

.015 

f CHIP -t 010 TRACE WIDTH 

010 .005 LARGER THAN CHIP 
SPACE 

SURFACE 

.020 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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@.OPTEK 

HYBRID CHIP CARRIER DESIGN RULES 

Metal Pattern Features (Continued) 

Chip mounting pads are often sized to be at least .005" larger than small chips such as LEDs. Even 
larger pads may be desirable for increased power dissipation or to provide a greater light reflecting 
surface. The mounting pad can be as small as the die itself for larger components. The pad edges 
can then be used as chip alignment features. This is particularly useful for designs where the metal 
pattern establishes a datum. 

Drill. Rout. and Saw Features 

For standard thickness substrates (.030"), hole diameters should be no smaller than .015"(0.38 mm). 
Drilled holes of .020" or larger are used for most applications. Holes are guaranteed to be within 
± .002"(0.05 mm) of absolute position. 

When specifying .062"(1.57 mm) thickness for the substrate layer, the minimum recommended hole 
diameter is .030" to minimize cost. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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HYBRID CHIP CARRIER DESIGN RULES 

Drill. Rout. and Saw Features (Continued) 

To make leaded parts, square pins can be pressed into substrate holes. Standard press fit terminals 
(.025" square) require enough substrate area for a .031 "(0.8 mm) diameter plated through hole with 
a pad diameter of .062"(1.57 mm). Pin centers should be no closer than .050"(1.27 mm) to the 
perimeter of the part to avoid fracturing the laminate. 

<L CHIPS ALIGNED TO HOLE CENTER 

·~~~~~~~___l 
[r------------------ii .063(1.6) 

Wrap around edge contacts, formed by saw separation of plated through holes at cell boundaries, 
must be designed to accommodate the width of the blade. To insure a reliable contact remains after 
saw, the boundary holes should be no smaller than .025"(0.64 mm). The half hole contacts can be 
made smaller only if they are offset from the boundary centers so that .005"(0.13 mm) minimum 
of the hole remains after saw. 

The tolerance between drilled features and any of the sawed edges is held to within± .0025"(0.06 
mm). Standard edge to edge tolerance is ± .005"(0.13 mm). 

When sawed edges are specified in relationship to chip position, a total tolerance of ± .005"(0.13 
mm) is used. 

Wherever the design permits, metal patterns are typically recessed a minimum of .005"(0.13 mm) 
from these sawed edges to minimize metal flash or burrs between conductors. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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(@.OPTEK 

HYBRID CHIP CARRIER DESIGN.RULES 

Frame Size and Shape 

The size of the routed frame is often based on the need for including features for mounting or 
alignment with other components. Minimizing the size of a framed carrier depends on chip 
placement, the arrangement of wire bond patterns, and strength considerations. 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

R 0.031 

---1 0.025" (0.64mm) ON SAWED EDGES 

The frame width (distance from the chip cavity to an outside edge) is recommended to be .050"(1.27 
mm) when space allows. A wide frame insures maximum adhesion to the substrate and prevents 
low viscosity encapsulant from escaping the cavity. This is especially important for wall sections 
adjacent to unfilled cavities where a width of .040"(1.0 mm) should be considered the absolute 
minimum. Thinner walls are effective encapsulant barriers when adjacent cavities are also filled. 
Minimum wall width is also affected by the cavity size. Longer sections require wider walls for 
strength. Frame walls of .025"(0.64 mm) or wider are recommended. 

The frame cavities can be a variety of shapes and sizes, but because they are formed by a routing 
operation, inside features are rounded. Chip placement must accommodate these radii which are 
nominally .031"(0.8 mm). The smallest radius which can be specified for standard processing is 
.020"(0.5 mm). Sharp inside comers can be fabricated with laser machining but at a significantly 
higher processing cost. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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HYBRID CHIP CARRIER DESIGN RULES 

Chip Placement and Wire Bonds 

Chip position may be specified with relation to drilled holes, routed or sawed edges, or the circuit's 
metal pattern. Registering the chips (especially sensors and LEDs) to holes is typically done when 
these holes will be used for aligning the carrier to features of the next level assembly or other optical 
components such as aperture masks. 

Precise alignment marks can also be added to the metal patterns to produce a common datum for 
the die and carrier placement. 

The relationship of the chip to the inside edge of the frame can vary greatly by the components 
selected (chip size and bond pad arrangement). In general, a chip edge can be as close as .015"(0.38 
mm) to the frame where room is not required for bond wires. Spacing of .020"(0.5 mm) is preferred . 

. 020 I- .050 -1 
TO FRAME I FRAME I 

--~~~~~i--~ 

+/-.003(.08) 

.050( 1.27) ON STITCH SIDE 

To allow room on a wire bonded side, the design rules call for .050" (l.27 mm) between the frame 
and the chip if possible and .035"(0.9 mm) as an absolute minimum. 

The position of the bond pads on the chip is an important factor. A distance of .035"(0.9 mm) from 
the ball bond to the stitch bond is recommended when calculating the stitch pad position and the 
spacing to the edge of the frame. This allows for .015"(0.38 mm) nominal distance between the 
frame and stitch. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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(@.OPTEK 

HYBRID CHIP CARRIER DESIGN RULES 

Screen Printed Materials 

The alignment tolerance between the substrate and a screened image, such as solder mask, thick 
film resistors, or solder paste, is± .005"(0.13 mm). Metal pattern features are made slightly larger 
than the screened image to include this tolerance. 

Special processes can improve this tolerance to± .003 "(0.08 mm) for some materials and geometries. 

METAL EXTENDS .005(0.13) 
ON EACH SIDE. 

THICK FILM 
RESISTORS 

Polymer thick film resistor pastes range from 3 ohms per square to one Meg ohm per square with 
a temperature coefficient of less than 1 OOppm (parts per million per degree C). 

Without laser trimming, the screened resistor typically has a value tolerance of 20%. 

The resistor tolerance after trimming varies by the type and rate of the trimming performed and can 
be limited by the image size. Standard processing produces a trim tolerance of 1 %, but wider 
tolerances enable faster trims and lower processing costs. 

Design rules allow for trimmable resistors as small as .040"( l mm) and untrimmed resistors as small 
as .020"(0.5 mm). 

Discrete components may be placed on the back side of the substrate along with screened materials. 
Most surface mount parts can be placed automatically. Pad size and spacing for such components 
should follow manufacturer recommendations. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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HYBRID CHIP CARRIER DESIGN RULES 

Encapsulation 

The standard chip carrier construction is compatible with a wide variety of encapsulation materials, 
viscosities, and cure cycles because the framed cavities are completely enclosed and deep enough 
for any chip and bond wire profile. 

Silicone is used as the standard encapsulant because of its wide operating temperature range, 
excellent adhesion, and ease of processing. It is ideal for optoelectronic applications because of its 
clarity and resistance to abrasion in subsequent cleaning operations. 

Other encapsulants may be indicated where specific mechanical or chemical environments are not 
compatible with silicone. The material or its characteristics may be specified for new products. 

The specifications for Optek's standard silicone are shown below. 

Tensile Strength . . . 
Elongation 
Durometer, Shore A . 
Operating Temperature Range 
Refractive Index @ 25°C . . . 

Silicone Characteristics 

Linear Coefficient of Expansion (inlinf C) 
Dielectric Constant, @ 1 KHz 
Dielectric Strength, @lKHz . 
Sodium ION Content, ppm . . 
Potassium ION Content, ppm . 

Temperature Limits of The Packa&e 

500 PSI 
. 200% 
... 30 

-55°C TO +200°C 
. . 1.43 

. 0.00021 

.... 3.0 
500V/mil 

2 
. .... 4 

The operating temperature range of any particular design will typically be limited by the 
performance of the circuit components. 

Special encapsulants and other attached components such as molded plastic lenses or housings must 
also be considered in both the operating and processing temperature of the chip carrier. 

The standard silicone encapsulated polyimide package can withstand an environment of -55°C to 
+150°C indefinitely. 

Reflow soldering of the surface mount packages can be performed with infrared, vapor phase, 
convection, or wave solder methods. The recommended limit for vapor phase reflow (up to 235°C) 
is 30 seconds. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPR2100 
May 1993 

~®OPTEK 

Six Element SMD Photodiode Array 
Type OPR2100 

.130(3.3) 

.237(6.0) 

.071(1.8) .213(5.4) 
-+--+-!.',--~ 

.409(10.4) 

j 
__[ .025(.64) 

PIN 12 
~-~-+-f ) '-------=f'=;_\,! 

DIA .040(1.01) ON FRAME I .315(8.0) I I\_ PIN #0 
_______ ,_____i 

.063(1.6) 
-r 

1--- .449(11.4) =--i 

*SOLDER MASK COVERS GROUND PLANE 

ALIGNMENT HOLE DIAMETER TOLERANCE = ± .001 (± .025) 
ALIGNMENT HOLE POSITION TOLERANCE = ± .002(± .05) 
OTHER TOLERANCES = ± .005(± .13) 

Features Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

• Surface Mountable 
• Closely Matched Responsivity 
• High Temperature Operation 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Reverse Breakdown Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50V MIN. 
Solder Temperature (Vapor Phase Reflow for 30 sec.) . . . . . . . . . . . . . . . . . . . 235°C 

Description 

Enclosed in a compact polyimide chip 
carrier, this six element photodiode has 
been specifically designed to meet the 
needs of motor encoder applications. 
Six individual chips are mounted on 
isolated cathode contacts to allow 
external connection in any desired 
configuration. The custom opaque 
package material shields the 
photodiodes from stray light and can 
withstand multiple exposures to the most 
demanding soldering conditions. The 
wrap around solder pads are gold plated 
for exceptional storage and wetting 
characteristics. 

PIN OUT: 

PIN #0. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

GROUND PLANE 
CATHODE A 
CATHODES 
ANODES 
ANODEC 
CATHODEC 
CATHODE D 
ANODED 
CATHODEE 
ANODE E 
ANODE F 
CATHODEF 
ANODE A 

Electrical Characteristics (TA= 25°C unless otherwise noted) 

SPECTRAL RESPONSIVITY 

100 
!;-!? 

I 80 
w 
(/) 

z 
0 60 
Q._ 
(/) 
w 
0:: 

w 40 
> 
>== 
<i: 20 _J 

w 
0:: 

.5 .6 .7 .8 .9 1.0 1. 1 

A.- WAVELENGTH - µm 

SYMBOL PARAMETERS MIN TYP MAX UNITS TEST CONDITIONS 

R:1. Responsivity 

V(BR)R Reverse Breakdown Voltage 

lo Reverse Dark Current 

CT Capacitance 

LxW Active Area (per diode) 

Optek Technology, Inc. 1215 W. Crosby Road 

.45 

50 

10 

10 

2.9 

Carrollton, Texas 75006 
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A/W <l>e= 10 µW, A.= 890 nm, V = 0 

v IR=100µA 

nA VR = 10 V 

pf VR = 10 V 

mm2 (1.1 mm x 2.6 mm) 
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Product Bulletin OPR5001 B 
May 1993 

~@OPTEK 

Optical Comparator Arrays 
Type OPR5001 B, OPR5002B, OPR5003B 

-------

•• 

Features 

• Surface mountable 
• Multiple channels available 
• TTL compatible output 
• Wide supply voltage range 

Description 

The OPR5001 B, OPR5002B and 
OPR5003B are hybrid sensor arrays 
consisting of one, two or three channels 
of the Optek OPC8032 Differential 
Optical Comparator, ("DOC") IC. 
Specifically designed for encoder 
applications, the open collector output 
switches based on the comparison of 
input photodiode's light current levels. 
Logarithmic amplification of the input 
signals makes possible operation over a 
wide range of light levels. 

The packages are surface mountable 
and made from a custom opaque 
polyimide which shields the active 
devices from stray light. The high 
temperature laminate can withstand 
multiple exposures to the most 
demanding soldering conditions. Wrap 
around contacts are gold plated for 
exceptional storage and wetting 
characteristics. 

Replaces OPR5001A Series. 

•••• 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage Temperature.......................... . . . . . . . . . . . -55°C to +125°C 
Operating temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -20°C to +ao0c 
Supply Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24V 
Output Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24V 
Output Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500mW 
Soldering Temperature (Vapor Phase Reflow for 30 sec.) ................. 235°C 

Vee 

OPC8032 Block Diagram 

Optek Technology, Inc .. 1215 W. Crosby Road Carrollton, Texas 75006 
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Type OPR50018, OPR50028, OPR50038 
Tolerance=± .005(± .13) unless otherwise noted. 

0.050 {1.27) 

~ 

OPR50028 

0.080 (2.03) 

0.032 {0.81) 110.032 {0.81) 

Vee 'Li' N/C 

OUTPUT 1 4 (+)TRIM 

COMMON 6 5 (-)TRIM 

~ 0.050 ( 1.27) 

A Vee 8 

A OUTPUT 7 

9 B (+)TRIM 

10 B (-)TRIM 

A COMMON 6 1 B COMMON 

A (-)TRIM 5 2 B OUTPUT 

A (+)TRIM 4 3 B Vee 

~----~ __[0.050 (1.27) 

OPR50038 

Optek Technology, Inc. 

0.028 (0.71) 
SQUARE 
ACTIVE AREAS 

1215 W. Crosby Road 

~0.063 {1.60) 

Carrollton, Texas 75006 
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0.030 {0.76)] 

~0.050 ( 1.27) 

Z OUTPUT 11 

Z (-)TRIM 

Z {+)TRIM 

COMMON 

A Vee 

A OUTPUT 6 

N/C 

(214) 323-2200 

12 Z Vee 

13 B {+)TRIM 

14 B (-)TRIM 

1 B OUTPUT 

2 B Vee 

3 A (+)TRIM 

4 A (-)TRIM 

Fax(214)323-2396 



Type OPR5001 B, OPR5002B, OPR5003B 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS NOTES 

Ice Supply Current 5001 3 7 mA Vcc=24V 1 

5002 6 14 mA 

5003 9 20 mA 

VoL Low Level Output Voltage 0.3 0.4 v loL = 14 mA, Vee= 4.5 V 2 

loH High Level Output Current 0.1 1.0 µA Vee= Vo= 20.0 V 3 

OPT-HYS Optical Hysteresis 2.0 15.0 40 % Vee= 5.0 V, loL= 1.0 mA 4, 7 

OPT-OFF Optical Offset -40 10 +40 % Vee= 5.0 V, loL= 1.0 mA 4, 7 

fmax Frequency Response 100 kHz Vcc=5.0V, 5 

tlh Output Rise Time 2.0 µs R1=1000, 6 

thl Output Fall Time 500 ns 
C1 =50 pf 

Notes: 
1. Pin (+) = 1.2 µWand Pin (-) = 0.8 µW. 

2. Pin(+)= 100.0 nW and Pin(-)= 1.0 µW. 

3. Pin(+)= 1.0 µWand Pin(-) 100.0 nW. 

4. Pin(-) held at 1.0 µW while Pin (+) is ramped from 0.5 µW to 1.5 µWand back to 0.5 µW. 

5. Pin(+) modulated from 1.0 µW to 2.0 µW. Pin(-) modulated from 1.0 µWto 2.0 µW with phase shifted 180°with respect to Pin(+). 

6. Measured between 10% and 90% points. 

7. Optical Hysteresis and Optical Offset are found by placing 1.0 µW of light on the inverting photodiode and ramping the light intensity of the 
noninverting input from .5 µW up to 1.5 µW and back down. This will produce two trigger points, an upper trigger point and lower trigger point. 
These points are used to calculate the optical hysteresis and offset. 

These are defined as: 
% Optical Hysteresis = 100 x (Prise- P fall) 

Pin(-) 
% Optical Offset = 100 x (P average - P (-)) 

Pin(-) 

Where: 
Pin(-)= Light level incident upon the"-" photodiode on the l.C. chip (Pin(-)= 1.0 µW). 
Prise= Value of light power level incident upon the"+" photodiode that is required to switch the digital output when the light level is an 
increasing level (rising edge). 
P fall = Value of li_ght power level incident upon the "+" photodiode that is required to switch the digital output when the light level is a 
decreasing level (falling edge). 

P average = (P rise + P fall) 
2 

Application Circuit 

OPR5001B 

Notes: 

Vee 

Output 

GND 

+Trim 

-Trim 

N/C 

+5 Volts 

4.7K 
.01uF 

2 II 
6 

74LS04 
4 

5 100K POT 

3 

1. A capacitance of a value between .001 to .01 µF connected as close as possible to the trim terminals is recommended if the 
device appears to be susceptable to noise transients. It is left to the user to determine the best value for the application. 

2. The 74LS04 is recommended as a means of isolating the "DOC" comparator circuitry from transients induced by inductive and 
capacitive loads. 

3. It is recommeded that a decoupling capacitor be placed as close as possible to the device. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@.OPTEK 

SMD Reflective Sensor 
Type OPR5005 

PHOTOTRANSISTOR 

I r--.032(.81) ~~46-) __.....___,r 
I .050~ 

.175(4.45) 

I 
.115(2.92)~ 

Features 

• Surface mountable 
• High temperature operation 
• Compact size 

Description 

This miniature sensor combines a silicon 
phototransistor with a GaAIAs LED in a 
high temperature opaque polyimide chip 
carrier. It is designed to sense the 
motion or proximity of diffuse reflective 
surfaces in applications where space 
constraints preclude the use of larger 
leaded components. The opaque 
package insures very low cross talk and 
shields the phototransistor from ambient 
light sources .. Silicone encapsulation 
allows operation over a wide 
temperature range, and the wrap around 
solder pads are gold plated for 
exceptional storage and wetting 
characteristics. 

.082(2.08) 

LED 

I 
.100)2.54) 

I 

PIN #1 

2 .040( 1 .02) 

t 
~.025(.64) 

TOLERANCE IS ± .005(± .13) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Soldering Temperature (Vapor Phase Reflow for 10 sec.) ................. 235°C 
Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . .. . . .. . . .. .. . .. . . . . .. 1.0A 
Reverse DC Voltage. . . . . . • . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 75mw<2> 

Output Phototranslstor 
Collector-Emitter Voltage .. .. .. . . . . . .. . .. . . . . . . .. . .. . . . .. .. . . . . . . .. .. 30V 
Emitter-Collector Voltage . . . .. .. .. . .. . .. .. . . .. . . . . . .. . . .. . .. .. . .. .. .. 5.0V 
Collector DC Current • . . • . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75mw<2> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 30 sec. max when flow soldering. 
(2) Derate linearly 0. 75mWf'C above 25°C. 
(3) d is the distance from the assembly face to the reflective surface. 
(4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 

reflecting surface. 
(5) Crosstalk {lex) Is the collector current measured with the indicated current in the Input diode 

and with no reflecting surface. 

ANODE (2) (1) COLLECTOR 
r-------1 
I I 

LED : : DETECTOR 

I I 
L ______ J 

CATHODE (3) (4) EMITTER 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 

9-20 

(214) 323-2200 Fax (214) 323-2396 



Type OPR5005 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

Input Diode 

VF Forward Voltage 

IR Reverse Current 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 

V(BR)Eeo Emitter-Collector Breakdown Voltage 

leeo Collector Dark Current 

Combined 

le(ON) On-State Collector Current 

VeE(SAT) Collector-Emitter Saturation Voltage 

Typical Performance Curves 

... 
E 

10 

E 1.0 

cc 

B 
~ 0.1 

~ 
c-: 0.01 

~ 

0.001 

Collector Current vs. 
Diode Forward Currant 

1-+za t--- ~ -!.-"': ~ x 
z 

_JL_ .- ___, 
IL ~ 
·z 

f 
VcE • 5 V ~ 
d"0.05in.(1.27mm)...., 

-I 
...L ...L 

1.6 

1.2 

0.8 

0.4 

0 

MIN TYP MAX UNITS 

1.7 v 
100 µA 

30 v 
5.0 v 

100 nA 

100 µA 

0.40 v 

Normalizad Collector Currant 
vs. Ambient T amparatura 

+2u .. . . .. .. 
k....-I-/ 7 ~~ ~ 

t-i 
-2a I-"""" 

lf=20mA -
VcE =!i V 
d • 0.0& in. (1.27 mm) _ 

_[_ _l _l _l 

TEST CONDITIONS 

IF=20mA 

VR=2.0V 

le= 100µA 

le=100µA 

VeE = 5.0 V, IF= 0, 
Ee= S 0.10 µW/cm2 

Vee= 5.0 V, IF= 20 mA, 
d = 0.050 in. (1.27 mm)(3l<4> 

IF= 20 mA, le= 100 µA, 
d = 0.050 in. (1.27 mm)<3l(4) 
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I 80 

u 

"' 60 § 
~ 
0 

40 u 

~ 
:; ... 20 "' "' ~ 

l1 
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Normalized Collector Currant 
vs. Object Distance · 
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d-01STANCE TO REFLECTIVE SURFACE-mm 

Rin and Fall Time vs. 
Load Resistance 

1000 

~ .. 
REFLECTIVE SURFACE _/ T I 

!i! d ~ 100 
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l-~-1-t--
~ 
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(2) (1) " z ... 

~ 
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I 

~ LED I 
.,; I 
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(3) ( 4) RL - LOAD RESISTANCE - fl 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~.OPTEK 

Miniature Surface Mount LED 
OPR5200 

.039( 1.0) 

I 1.031(.79) 

.----'\----~ 

I 
.118(3.0) 

.059(1.s) I 
L_'------+----'_L 

l CATHODE 
CONTACT 

.026(.65) 
J l I L .039(1.0) 

.063(1.6) ~ .079(2.0) ~ 
TOLERANCE IS ± .005(± .13) 

Features 

• Stackable on 2 mm centers 
• Vertical or horizontal mounting 
• Automatic pick and place compatible 

Description 

The OPR5200 is a high efficiency 
GaAIAs light emitting diode in a high 
temperature polyimide chip carrier. Its 
small size is well suited to applications 
requiring close channel spacing. It can 
be placed automatically with standard 
SMD equipment and can be reflow 
soldered by virtually any conventional 
means. Wrap around contacts enable 
the part to be mounted face up or on 
edge for a beam direction parallel to the 
seating plane. In combination with the 
OPR5500, the miniature phototransistor, 
this lateral mounting option can be used 
to create a slotted switch configuration. 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . 2.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 1.0A 
Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Soldering Temperature (Vapor Phase Reflow for 30 sec.) ................. 235°C 
Power Dissipation (derate @ 1.0omwf'c above 25°C) . . . . . . . . . . . . . . . . . 1 OOmW 

' " s 
;! 
~ 1,0 

i! I 08 

I 0.8 ,,,. 

Forward Voltage vs 
Forw11d Current 

J .. , !,~,;,~., I 
t- lf=D.C. 

TA=25"C }-"' 

~ 

10 10 

If· FORWARD CURRENT- mA 

'7 

Forward Voltage vs 
Ambient Tamparatura 

TestConllit1ons: 
Pulse Width= 100 µS _.,__+---! 
Duty Cyclt=D.l"i 
TA=25°C 

=' •.• ll g 
~ t-.... I_ 
~ 14 ~~·,-.-+--+---1 

~ "1--+-+-'""t_l~~ 

± 
TA - AMBIENT TEMPERATURE- "C 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

·SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Po Output Power 350 µW IF=20mA 

VF Forward Voltage 1.8 v IF=20mA 

IR Reverse Current 100 µA VR=2V 

A.p Peak Wavelength 890 nm IF=20mA 

'Aew Spectral Bandwidth 80 nm IF=20mA 

0HP Emission Angle ±45° at half power points 

tr Output Rise Time 500 ns 1p=100mA 

t1 Output Fall Time 250 ns 
Pw = 10.0 µs, D.C. = 10% 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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@.OPTEK 

Surface Mount Phototransistor 
OPR5500 

BASE 

COLLECTOR 
CONTACT 

.039(1.0) 

,-
_L_ 

TOLERANCE IS ± .005(± .13) 

Features 

• Stackable on 2 mm centers 
• Vertical or horizontal mounting 
• Automatic pick and place compatible 

Description 

The OPR5500 is an NPN silicon 
phototransistor in a high temperature 
polyimide chip carrier. It's small size is 
well suited to applications requiring close 
channel spacing. It can be placed with 
any standard SMD equipment and can 
be reflow soldered by virtually any 
conventional means. Wrap around 
contacts enable the part to be mounted 
face up or on edge for beam detection 
parallel to the seating plane. In 
combination with the OPR5200, the 
miniature SMD LED, this lateral 
mounting option can be used to create a 
slotted switch configuration. 

l EMITTER 
CONTACT 

.026(.65) 

I 1.031(.79) 

~~I 

.118(3.0) 

.osL _j 

J.063(1.61 J .079(2.0) t .03'(1.0) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5V 
Storage and Operating Temperature......................... -55°C to +125°C 
Soldering Temperature (Vapor Phase Reflow for 30 sec.) ................. 235°C 
Power Dissipation (derate @ 1.00mWf'C above 25°C) . . . .. . . . . . . . . . . . . 100mW 

Normalized Collector Current vs. 
Angular Dlsplacement 

!. 

k"'l ~ 
lZ JS .. 

.. [l _l 

.. 
I ~ 

.2 

-90 75 60 45 30 15 0 15 30 45 60 75 90 - - - - -

Normalized Output 
vs. Frequency 

10 100 1.0DD 10,000 
0 Angular Dlsplacement 

Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

FREQUENCY - KHz 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

le( ON) On State Collector Current 36 µA VeE = 5 V, Ee = 150 µW/cm2 (890 nm light 
source) 

leEO Dark Current 100 nA VeE=5V, Ee=O 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 v le= 1ooµA 

V(BR)EeO Emitter-Collector Breakdown Voltage 5 v le= 100 µA 

VeE(SAT) Saturation Voltage 0.4 v le = 100 µA, Ee= 5 mW/cm2 

tr, t1 Rise Time, Fall Time 2.5 µs Vee= 5 V, le= 800 µA, R = 100 n 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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@.OPTEK 

·Surface Mount Silicon PIN Photodiode 
Type OPR5910 

Features 

• Surface Mountable 
• Clrcular Active Area 
• High Temperature Operation 

Description 

Enclosed in a compact polyimide chip 
carrier, this circular PIN photodiode is 
well suited for open air communications 
and ambient light detection circuits. 
Peak responsivity at the wavelength of 
880 nm results in maximum coupling 
efficiency with Optek GaAIAs LEDs. The 
custom opaque package material shields 
the photodiode from stray light and can 
withstand multiple exposures to the most 
demanding soldering conditions. The 
wrap around solder pads are gold plated 
for exceptional storage and wetting 
characteristics. · 

r.043(1.10) 

"""'"'"""r---i 
r 
I 
I 
I 
I 

~ 
I 
I 
I 
I 
I 
L 

PAD #1 (CATHODE) 

L.039(1.00) \ 

PAD #2 ANODE___i 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature......................... -55°C to +125°C 
Reverse Breakdown Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35V MIN. 
Solder Temperature (Vapor Phase Reflow for 30 sec.) . . . . . . . . . . . . . . . . . . . . 235°C 

PIN OUT: 
~ 

PIN #1. CATHODE 
2. ANODE 

I 

3. N/C 
4. N/C 

w 
Vl 
z 
0 
ll.. 
Vl 
w 
c::: 
w 
> 
i== 
:5 
w 
c::: 

100 

80 

60 

40 

20 

SPECTRAL RESPONSIVITY 

.5 .6 .7 .8 .9 1.0 1.1 

>-- - WAVELENGTH - µm 

Electrical Characteristics (TA = 2s0c unless otherwise noted) 

SYMBOL PARAMETER 

RA Responsivity 

V(BR)R Reverse Breakdown Voltage 

lo Reverse Dark Current 

CT Capacitance 

LxW Active Area 

Optek Technology, Inc. 1215 W. Crosby Road 

MIN TYP MAX UNITS 

.45 A/W 

35 v 
30 nA 

25 pf 

.73 mm2 

Carrollton, Texas 75006 

9-24 

TEST CONDITION 
<l>e= 10 µW, A.= 890 nm, V = 0 

IR= 100 µA 

VR= 10V 

VR=O 

(214) 323-2200 Fax (214) 323-2396 



Product Bulletin OPR5911 
December 1994 

~®OPTEK 

Surface Mount Quad Photodiode 
Type OPR5911 

.305(7.75) 

.305(7.75) 

Features 

• Surface Mountable 
• Closely Matched Responsivity 
• High Temperature Operation 

Description 

Enclosed in a compact polyimide chip 
carrier, this four element photodiode is 
ideal for a variety of encoder and 
controls applications. The single chip 
construction insures excellent matching 
and very tight dimensional tolerances 
between the active areas. The custom 
opaque package material shields the 
photodiodes from stray light and can 
withstand multiple exposures to the most 
demanding soldering conditions. The 
wrap around solder pads are gold plated 
for exceptional storage and wetting 
characteristics. 

.060(152) I_ 

l J 

BOTTOM VIEW 

8 

5 

11 

-, 
-L I __j ~ .058(1.5) 

1--.079(2.0) 

.113(2.9) 

.063(1.60) TOLERANCE IS± .005(± .13) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted} 

Storage and Operating Temperature......................... -55°C to+ 125°C 
Reverse Breakdown Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14V MIN. 
Solder Temperature (Vapor Phase Reflow for 30 sec.) .................... 235°C 

SPECTRAL RESPONSIVITY 

PIN OUT: 100 

PIN # 1. ANODE #1 ~ 

2. COMMON CATHODE 80 
3. N/C w 

V1 

4. N/C 
z 
0 60 

5. COMMON CATHODE 
()_ 

V1 

6. ANODE#4 
w 
a: 

7. ANODE#3 w 40 

8. COMMON CATHODE 
::::: 
I-
<( 

20 9. N/C _J 

w 
10. N/C a: 

11. COMMON CATHODE 
12. ANODE#2 .5 .6 .7 .8 .9 1.0 1.1 

"A.- WAVELENGTH - µm 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITION 

Ri. Responsivity .45 NW ll>e = 10 µW, A.= 890 nm, V = 0 

V(BR)R Reverse Breakdown Voltage 14 v IR=100µA 

lo Reverse Dark Current 15 nA VA= 10V 

Cr Capacitance 10 pf VR=O 

LxW Active Area (per diode) 1.0 mm2 (1.0mmx1.0 mm) 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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·Product Bulletln OPR5913 
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~.OPTEK 

Large Area SMD Silicon Photodiode 
Type OPR5913 

BOTTOM VIEW 

2 3 

.354(9.0) 

4 

8 7 6 5 

___[ .059(1.50) 

L~ 
L -··'> _ LJ L.059:; 

.098(2.5) 
TOLERANCE IS ± .005 (± .13) -

Features Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

• Surface Mountable 
• Large Active Area 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C. 
Reverse Breakdown Voltage..................................... 10V MIN. 

• High Temperature Operation Soldering Temperature (Vapor Phase Reflow for 30 sec.) ................. 235°C 

Description 

Enclosed in a compact polyimide chip 
carrier, this large area photodiode is well 
suited for open air communication 
applications and ambient light detection. 
The custom opaque package material 
shields the photodiode from stray light 
and can withstand multiple exposures to 
the most demanding soldering 
conditions. The wrap around solder 
pads are gold plated for exceptional 
storage and wetting characteristics. 

PIN OUT: 

PIN#1. ANODE 
2. COMMON CATHODE 
3. COMMON CATHODE 
4. N/C 
5. N/C 
6. COMMON CATHODE 
7. COMMON CATHODE 
8. N/C 

Electrical Characteristics (TA = 2s0c unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

RA Responsivity .40 

V(BA)A Reverse Breakdown Voltage 10 

lo Reverse Dark Current 100 

CT Capacitance 1000 

250 

LxW Active Area 25 

UNITS 

A/W 

v 
nA 

pf 

pf 

mm2 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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SPECTRAL RESPONSIVITY 
100 

~ 

I 80 
w 
V1 
z 
0 60 
0.. 
V1 
w 

"' w 40 
> ;:: 
<t 20 _, 
w 

"' 
.5 .6 .7 .8 .9 1.0 1.1 

/... - WAVELENGTH - µm 

TEST CONDITION 

«l>e = 10 µW, A.= 890 nm, V = 0 

IA= 100 µA 

VA=0.5V 

VA=OV 

VA= 10V 

(5.0 mm x 5.0 mm) 

(214) 323-2200 Fax (214) 323-2396 



Product Bulletin OPR5915 
January 1995 

~®OPTEK 

Surface Mount Silicon PIN Photodiode 
Type OPR5915 

OPC915 

.305(7.75) 

L--~-. 
J .305(7.75) 

Features 

• Surface Mountable 
• Large Active Area 
• High Temperature Operation 

Description 

Enclosed in a compact polyimide chip 
carrier, this large area photodiode is well 
suited for open air communication 
applications and ambient light detection. 
Peak responsivity at the wavelength of 
880 nm results in maximum coupling 
efficiency with Optek GaAIAs LEDs. The 
custom opaque package material shields 
the photodiode from stray light and can 
withstand multiple exposures to the most 
demanding soldering conditions. The 
wrap around solder pads are gold plated 
for exceptional storage and wetting 
characteristics. 

BOTTOM VIEW 
SEE PIN OUT BELOW 

.049(1.25) 
[ 

2 

{_ 1-I ~- .058(1.5) 

. 1--- .079(2.0) 

.113(2.9) 

TOLERANCE IS ± .005(± .13) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature......................... -55°C to +125°C 
Reverse Breakdown Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35V MIN. 
Solder Temperature (Vapor Phase Reflow for 30 sec.) .................... 235°C 

SPECTRAL RESPONSIVITY 

PIN OUT: 100 
I!-? 

PIN#1. ANODE 
2. COMMON CATHODE 80 

w 
3. N/C (/) 

z 
4. N/C 0 60 

(}_ 

5. COMMON CATHODE (/) 
w 

6. N/C n:: 

7. N/C w 40 
> 

8. COMMON CATHODE t== 
N/C 

<( 
20 9. _J 

w 
10. N/C n:: 

11. COMMON CATHODE 
12. N/C .5 .6 .7 .8 .9 1.0 1.1 

"A - WAVELENGTH - µm 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER 

Ri. Responsivity 

V(BR)R Reverse Breakdown Voltage 

lo Reverse Dark Current 

Cr Capacitance 

LxW Active Area 

Optek Technology, Inc. 1215 W. Crosby Road 

MIN TYP MAX UNITS 

.45 A/W 

35 v 
30 nA 

125 pf 

7.3 mm2 

Carrollton, Texas 75006 
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TEST CONDITION 

<I>e = 10 µW, A= 890 nm, V = O 

IR=100µA 

VR = 10 V 

VR=O 

(2.7 mm x 2.7 mm) 

(214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPR5925 
January 1995 

~®OPTEK 

Surface Mount Quad Photodiode 
Type OPR5925 

BOTTOM VIEW 
.075(1.91) SEE PIN OUT BELOW 

.305(7.75) 

.049(1.25) 

L 
J~~~75) l J l~,; l I ~ ~ .058(1.5) 

I- .079(2.0) 

.113(2.9) 

TOLERANCE IS ± .005(± .13) 

Features 

• Surface Mountable 
• Separate Cathode Connections 
• High Temperature Operation 

Description 

This compact polyimide chip carrier 
contains four silicon photodiodes in a 
quad arrangement with each anode and 
cathode bonded out separately. The 
internal isolation enables external 
connection in any desired configuration 
to match the sensing circuit 
requirements. The custom opaque 
package material shields the 
photodiodes from stray light and can 
withstand multiple exposures to the most 
demanding soldering conditions. The 
wrap around solder pads are gold plated 
for exceptional storage and wetting 
characteristics. 

Absolute Maximum Ratings {TA= 25°C unless otherwise noted) 

Storage and Operating Temperature......................... -55°C to +125°C 
Reverse Breakdown Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35V MIN. 
Solder Temperature {Vapor Phase Reflow for 30 sec.) .................... 235°C 

PIN OUT: 

PIN#1. ANODE#1 
2. CATHODE#1 
3. N/C 
4. N/C 
5. CATHODE#2 
6. ANODE#2 
7. ANODE#3 
8. CATHODE#3 
9. N/C 
10. N/C 
11. CATHODE#4 
12. ANODE#4 

w 
(/) 

z 

80 

2 60 
(/) 
w 
Cl:'. 

w 
> 
i= 

40 

:5 20 
w 
Cl:'. 

SPECTRAL RESPONSIVITY 

.5 .6 .7 .8 .9 1.0 1.1 

/.. - WAVELENGTH - µm 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITION 

R;, Responsivity .45 A/W <l>e= 10µW, A.=890 nm, VR =0 V 

V(BR)R Reverse Breakdown Voltage 35 v IR= 100µA 

lo Reverse Dark Current 30 nA VR = 10 V 

CT Capacitance 10 pf VR= 10V 

LxW Active Area {per diode) 0.64 mm2 (0.8 mm x 0.8 mm) 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPR5929 
January 1995 

@.OPTEK 

Six Element SMD Photodiode Array 
Type OPR5929 

.134(3.4) 
DIA .039(1.0) 
ON FRAME 

.315(8.0) 

.354(9.0) 

.039(1.0) DIA .045(1.14) 
ON SUBSTRATE 

.063(1.6) ALIGNMENT HOLE DIAMETER TOLERANCE = ± .001 (± .025) 
ALIGNMENT HOLE POSITION TOLERANCE = ± .002(± .05) 
OTHER TOLERANCES=± .005(± .13) 

Features 

• Surface Mountable 
• Closely Matched Responsivity 
• High Temperature Operation 

Description 

Enclosed in a compact polyimide chip 
carrier, this six element photodiode has 
been specifically designed to meet the 
needs of motor encoder applications. 
Six individual chips are mounted on 
isolated cathode contacts to allow 
external connection in any desired 
configuration. The custom opaque 
package material shields the 
photodiodes from stray light and can 
withstand multiple exposures to the most 
demanding soldering conditions. The 
wrap around solder pads are gold plated 
for exceptional storage and wetting 
characteristics. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Reverse Breakdown Voltage ..................................... 50V MIN. 
Solder Temperature (Vapor Phase Reflow for 30 sec.) .................... 235°C 

SPECTRAL RESPONSIVITY 

PIN OUT: 100 

PIN#1. CATHODED 
~ 

2. ANODED 80 

3. ANODEC 
w 
(/) 

4. CATHODEC 
z 
0 60 

5. CATHODES 
CL 
(/) 

6. ANODES 
w 
a:: 

7. CATHODE A w 
> 

8. ANODE A i= 
9. ANODEF 

<( 
20 _J 

w 
10. CATHODEF a:: 

11. CATHODEE 
12. ANODEE .5 .6 .7 .8 .9 1.0 1.1 

"A- WAVELENGTH - µm 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETERS 

RA Responsivity 

V(BR)R Reverse Breakdown Voltage 

lo Reverse Dark Current 

CT Capacitance 

LxW Active Area (per diode) 

Optek Technology, Inc. 1215 W. Crosby Road 

MIN TYP MAX UNITS TEST CONDITIONS 

.45 

50 

10 

10 

2.9 

Carrollton, Texas 75006 
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A/W <lie= 10 µW, A.= 890 nm, V = 0 

v IR=100µA 

nA VR= 10V 

pf VR= 10V 

mm2 (1.1 mm x 2.6 mm) 

(214) 323-2200 Fax (214) 323-2396 
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@® OPTEK TECHNOLOGY, INC. 

HALL EFFECT SENSORS 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. I 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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@®OPTEK 

Hallogic™ Hall Effect Sensors 

The Hall Element 

Unprecedented 
Temperature 

Stability 

Optek Technology, Inc. 

Optek Technology, Inc. produces temperature-compensated Hall effect magnetic 
sensing devices. The Hallogic™ Hall Effect Sensors are superior products that meet 
the demands of motion sensing in extremely harsh environments such as 
under-the-hood automotive and heavy industrial machinery applications, including 
robotics. 

Hallogic™ refers to the combination of a Hall element magnetic field sensor with 
highly refined integrated circuitry on a single, monolithic bipolar silicon chip. 
Incorporated on the Hallogic™ sensor chip are: 

• a Hall element 

• a bandgap voltage regulator 

• a threshold amplifier including a linear amplifier and a Schmitt trigger 

• an open-collector output transistor that can drive ten TTL loads 

The basic Hall element relies on a magnetic field in order to sense motion. The 
principle is based on the Hall effect, discovered more than 100 years ago by the 
American physicist, Edwin Herbert Hall. The Hall effect is the small electrical 
potential created when a stationary magnetic field is placed perpendicular to a 
current-carrying conductor (see Figure 1 ). 

Most available Hall elements hold current constant and measure voltage, which is 
then correlated with magnetic field strength. The superior performance of the Optek 
device is due in part to a fundamental design change which instead provides a 
constant bias voltage and measures the Hall current. This method proves more 
accurate for sensing magnetic field strength when temperature varies. It also 
provides a better way to interface the Hall element with the complex integrated 
circuitry of the Hallogic™ sensor. 

The Optek Hall element then is basically a block of semiconductor material with four 
contact points. Two contacts (or electrodes) are used to supply a constant bias 
voltage to the element; the other two are used for the varying current output. If 
voltage is held constant across the device while a perpendicular magnetic field is 
applied, the Hall current can be sensed across the output connections. The Hall 
current is proportional to the strength of the applied magnetic field. 

Temperature coefficients have been optimized to insure stable electrical 
characteristics over the temperature range of -55°C to + 150°C. Other design 
aspects of the Hallogic™ sensor that enable it to meet Optek's demanding 
temperature stability objectives are two important circuit areas on the chip, the 
bandgap regulator and the threshold amplifier: 

1. Bandgap Voltage Regulator: 

In addition to maintaining a constant output voltage level (no matter what changes 
occur in input voltage or output current), the Optek Hallogic™ bandgap voltage 
regulator also serves as an extremely good temperature compensated voltage 
source to bias the Hall element. This bandgap voltage regulator enables Hallogic™ 
devices to operate with a supply voltage ranging from 4.5 to 24 volts DC, with 
virtually no drift in magnetic sensitivity (i.e., in the magnetic trigger point). 

2. Threshold Amplifier: 

The amplifier/detector circuit is a constant-gain type, designed with temperature
compensated trip points at the input to the voltage comparator. The Schmitt trigger 
output then drives an open-collector transistor with a 50 mA current sinking 
capability. This open-collector transistor enables the device output to drive up to ten 
TTL loads directly. 

1215 W. Crosby Road Carrollton, Texas 75006 
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Low Power Consumption 

Yet another advantage is the low power consumption, which results from 
no bias current being required by the permanent magnet. The sensor itself 
draws only 5 mA (typical) of supply current (Ice). 

Package Design 

Optek uses a very high density transfer molded plastic to encapsulate the 
Hallogic™ lead frame and chip. Both the density and the transfer molding 
process result in a dirt and moisture barrier effective enough to pass 
Military Standard 883. The sensor passes "pressure cooker'' and similar 
moisture and temperature testing procedures to insure a reliable product. 

In addition, the lead frame is designed with superior thermal characteristics 
for maximum reliability at the ten TTL load capability of the device. 

The dimensional outline of the package and the precise placement of the 
Hall element are standard. This design allows for the superior, 
temperature compensated Optek device to be specified for instant 
replacement. A significant upgrade in performance can be achieved 
without costly redesign and retooling. 

Because the Hallogic™ Hall Effect Sensor is smaller than conventional 
emitter-detector pairs, it will more easily fit into areas with small size 
constraints. 

Designed for the Toughest Environments 

The result is that the Hallogic™ Hall Effect Sensor is virtually immune to 
environmental contaminants. It is rugged and suitable for use under 
severe service conditions. Even in the toughest environment, the 
Hallogic™ sensor will exhibit excellent magnetic sensitivity to provide 
reliable, repetitive operations in close tolerance applications. These 
devices are excellent choices for DC motors, automotive applications, 
robotic and heavy machinery sensing applications, or for any application in 
a harsh environment where optoelectronic devices are unsuitable. 

Custom Sensor Assemblies 

Optek offers the customer the same custom assembly capability they have 
come to expect from the Optoelectronic division. Custom designed 
sensors with Hall effect devices and magnets, long lead wires, special 
connectors etc., are available. With Optek's complete plastic tooling and 
molding operations, Hall Effect sensors are available in a wide variety of 
hybrid packages. 

Figure 1. Basic Hall Element 

Typical Applications 

Appliances 

Automotive OEM & 
Aftermarket 

Business machines 

Communications 

Computers/peripherals 

Controls 

DC motors & electrical 
motor controls 

Entertainment products 

Industrial and 
commercial switches 

Instrumentation 

Machinery 

Machine tools 

Military systems and 
equipment 

Power supplies 

Test equipment 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OH090U 
May 1993 

8.0PTEK 

Hallogic™ Hall Effect Sensors 
Type OH090U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 1 O TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 
The OH090U contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and provides 
up to 30 mA of sink current. This allows 
direct driving of more than 1 o TTL loads 
or any standard logic family using power 
supplies ranging from 4.5 to 24 volts. 
Output amplitude is constant at 
switching frequencies from DC to over 
200 kHz. 

The OH090U is a high performance 
device capable of operation from -4o0c 
to + 150°C. Stability of the magnetic 
operate and release points is excellent 
over this entire temperature range. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

.182 (4.62) 
--+----.500 (12.70) 

.176 (4.47) MIN 
(3) OUT 

(2) GNO 

(1) Vee HALL 
ELEMENT 

.078 (1.98) 

.02 (0.51) 

r::;---r\l-:1~6"""'===~~~44 .01 (0.25) 
.162 (4.62) It It 
.176 (4.'47) 

PACKAGE 
CENTER 

SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
OF PACKAGE SURFACE 

.02 (0.51) 

-.--::i==t:=::;;:f==============f 01 (025) 

.03 (0.76) 

.02 (0.51) 

NOTE: THE HALL ELEMENT IS LOCATED .013" BENEATH 
THE TOP (SYMBOLIZED) SURFACE OF THE PACKAGE 
THE a .... cK OF THE P.A.CKAGE IS DENOTED BY THE 
45• ANGLE AT THE BASE OF THE PLASTIC BODY. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 160°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +150°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]......................................................... 2so0 c<1> 

Output ON Current, ISINK....................................................... 50mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OH090U 
Electrlcal Characteristics (Vee= 4.5 V to 24 VDC, TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

IOH Output Leakage Current 

tr Output Rise Time 

t1 Output Fall Time 

Typical Performance Curves 

' 

~ 0 
-40 

Magnetic Operata Point vs 
Ambient Temparatura 

""1--I--

40 

TA· Ambient Temperature· °C 

Output Saturation Voltage vs 
Ambient Tamparatura 

111 

.50-'T'"""'"'T""..,........,.._,.......,.....-...-'T'"""'..., 
> 

' 
~ .40 t---+---+--+--+--+--<>--+---+-... 

j 
i.30 ~ 
= .20 ~*==:t::t:::::t:=!_j~j_.!.-...J 

I 
~ .lO~rTor°l 

0·0~40 0 40 8,0 120 
TA - AMBIENT TEMPERATURE - •c 

0 90 180 

-100 65 100 

10 25 100 

6 9 

100 300 

0.50 

0.30 

0.30 

Magnetic Release Point vs 
Ambient Temperature 

10.0 

1.00 

1.00 

m 200..-...-...-...-.....-....--....---.--.--.--. 
iii 
(!) 

c &!+-+-+-+--+--+--+--+--+--+---! 
~ 

j m+-+-+--+--+--+--+--+--+--+---1 

~ t-t--
lil' 51 
:t 

~ 0+-+-+-+--+--+--+--+--+--+---1 
-40 40 

TA· Ambient Temperature· 0c 

Risa and Fall Time vs 
Ambient Temperature 

500 ..-..--...-...-'T'"""'...-...-...-...--....--. 

~ 4001---11---i--+-+-t--t--t- 1~~ 
~ ~r~ 
~ 300 ~ 

~ .... vr 
~ 200~¥ 

'"' ~ 1001--i--+-+-+-+-+-+--t--t-~ 

O._.__..__..__..,_.._..,_.._,,..,__._~ 

-40 40 80 120 140 
T. • AMBIENT TEMPERATURE - °C 

UNITS 

Gauss 

Gauss 

Gauss 

mA 

mV 

µA 

µs 

µs 

TEST CONDITIONS 

Vee= 24 V, Output On 

Vee = 4.5 V, loL = 30 mA 

Vee= 24 V, VouT= 24 v 
RL = 820 0, CL= 20 pF 

Supply Currant vs 
Ambient Tamparatura 

10-...--...-..-...-.......................... -

1 
' 

i 
i 
' '-' 
~ 

-40 40 80 120 
TA - AMBIENT TEMPERATURE - °C 

Risa and Fall Time Tests 
M1gnetic Fi1hl v1 Output V•klP 

Bop BRP 

-=-11 $Magnetic Fiold 

12 v :!jSI 90% I: ;90% 

If ' • '~t VOUT y : ' I r 
Ol 10% Oil 

Risa and Fall Time Test Circuit 

8200 

i------••ritf 
OUTPUT ...._ _____ .,.,GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OH180U 
May 1993 

Hallogic™ Hall Effect Sensors 
Type OH180U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 1 O TIL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OH180U contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and provides 
up to 30 mA of sink current. This allows 
direct driving of more than 1 O TIL loads 
or any standard logic family using power 
supplies ranging from 4.5 to 24 volts. 
Output amplitude is constant at 
switching frequencies from DC to over 
200 kHz. 

The OH180U is a high performance 
device capable of operation from -40°C 
to + 150°C. Stability of the magnetic 
operate and release points is excellent 
over this entire temperature range. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

.182 (4.62) 

.176 (4.47) 

HALL 
ELEMENT 

PACKAGE 
CENTER 

(3) OUT 

(2) GNO 

(I) Vee 

.02 (0.51) 

.Ol (0.25) 

SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
OF PACKAGE SURFACE 

r
1

.025 (0.64) 

lTI1 .015 (0.38) 
SQ, 3 Pl 

.02 (0.51) 

.--t~~-J=============>___Io1 (025) 

1 
03 (0.76) 

.02 (0.51) 

NOTE: THE HALL ELEMENT IS LOCATED . 013» BENEATH 
THE TOP (SYMBOLIZED) SURFACE OF THE PACKAGE. 
THE BACK OF THE PACKAGE rs DENOTED BY THE 
45• ANGLE AT THE BASE OF THE PLASTIC BODY 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 160°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +150°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C 
Output ON Current, ISINK....................................................... 50mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OH180U 
Electrical Characteristics (Vee= 4.5 V to 24 VDC, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

IOH Output Leakage Current 

tr Output Rise Time 

t1 Output Fall Time 

Typical Performance Curves 

Q. 

g 0 
-40 

Magnetic Operate Point vs 
Ambient Temperature 

r-t--

40 Ill TlO 

TA -Ambient Temperature - °C 

Output Saturation Voltage vs 
Ambient Temperature 

~ .40 >-+---+---+--+-+--+---+---+--i 

0 
> 
z s .30 

~ ~ ~ .20 ~:!=:::t:::t:::::i=LLLL-1 
§ 
~ lOrrTnfol 

o.oo._...__.__...__._..__~_.__._~ 

-40 0 40 80 120 

TA - AMBIENT TEMPERATURE - "C 

70 180 

0 140 

20 40 

6 

100 

0.50 

0.30 

0.30 

Magnetic Release Point vs 
Ambient Temperature 

1----1 

40 Ill TlO. 

TA - Ambient Temperature - °C 

Rise and Fall Time vs 
Ambient Temperature 

290 

230 

120 

9 

300 

10.0 

1.00 

1.00 

" 1001--+-+-+--f--l--+--+--+--l--t 

o.__..__.._...__.__.__..__..___..__.~ 

-40 0 40 BO 120 140 

TA - AMBIENT TEMPERATURE - °C 

UNITS 

Gauss 

Gauss 

Gauss 

mA 

mV 

µA 

µs 

µs 

TEST CONDITIONS 

Vee = 24 V, Output On 

Vee= 4.5 V, loL = 30 mA 

Vee = 24 V, VouT = 24 V 

AL= 820 Q, CL = 20 pF 

Supply Current vs 
Ambient Temperature 

10-~-----~---

t- lcc10N1 lmAI ~- +-+-t--+--< 

r ICCIOFFI lmAJ------ +--+--+--+--t 

0 l 11 1 
-40 0 40 80 120 

TA - AMBIENT TEMPERATURE - "C 

Rise and Fall Time Tests 
Magnetic Field vs Output Voltage 

Bop , BRP 3 N"\ Magnetic field 

~2 v •tffi I f 1, VouT 

Ol . 10% 10% 

Rise and Fall Time Test Circuit 

8200 

,.__ ____ 4 tr/lf 

OUTPUT 

'---------tl•GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OH360U 
January 1995 

~®OPTEK 

Hallogic™ Hall Effect Sensors 
TypeOH360U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 1 O TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 
The OH360U contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, a 
threshold amplifier, and Schmitt trigger 
on a single silicon chip. Included on-chip 
is a bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The device features logic level 
output and provides up to 30 mA of sink 
current. This allows direct driving of 
more than 1 O TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

The OH360U is a high performance 
device capable of operation from -40°C 
to + 150°C. Stability of the magnetic 
operate and release points is excellent 
over this entire temperature range. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

.182 (4.62) 

.176 (4.47) ___,,.---;--.soo ~l~· 70 l (3) OUT 

(2) GND 

(I) Vee HALL 
ELEMENT 

.182 (4.62) ct 

.176 (4.'17) 

PACKAGE 
CENTER 

078 (l .98) 

i--.068 (l.73) 

SEE NOTE l~.025 (0.64) 

1 .055 (1.40) 
---- 2 Pl .015 (0.38) 
.045 (1.14) SO. 3 PL 

SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHJN .040 
OF PACKAGE SURF,..CE 

.02 (O.Sl) 

__[~01 (0.25) -.-t---)=====1 

.03 (0.76) J 

.02 (0.51) 

NOTE: THE HALL ELEMENT JS LOCATED .013' BENEATH 
THE TOP (SYMBOLIZED) SURFACE OF THE PACKAGE. 
THE 8,4,CK OF THE PACKJl.GE IS DENOTED BY THE 
45• ANGLE AT THE BASE OF THE PLASTIC BODY. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings {TA= 25°C unless otherwise noted) 

Supply Voltage, Vee . . .. .. . . .. . .. . . . .. . .. . . .. .. . . . . . .. .. . .. . . .. . . . . . .. .. . .. . .. . . . 25V 
Storage Temperature Range, Ts ............................ -65°C to +160°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 15o0c 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]......................................................... 260°C(1l 
Output ON Current, ls1NK.. . . .. . .. .. . . .. .. . . . . . . . .. . . . . .. .. .. . .. . .. . . . .. . . . . . .. . 50mA 
Output OFF Voltage, VoUT........................................... 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OH360U 
Electrical Characteristics (Vee= 4.5 V to 24 VDC, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

loH Output Leakage Current 

tr Output Rise Time 

t1 Output Fall Time 

Typical Performance Curves 

> 

' 
~ 40 

Magnetic Operate Point vs 
Ambient Temperature 

N 

40 Ill TlO 

TA -Ambient Temperature - °C 

Output Saturation Voltage vs 
Ambient Temperature 

~ .30 t--+--+---+--+--1r--+--+--+----t 

~ ~ 
= .20 ~~::t::t:::t=l--.!-J...-L-l 
~ 
' . l 0 I- RL = 460 0 -+--+--+--+--+--t 

~ 000 l l l 
-40 40 80 120 140 

TA - AMBIENT TEMPERATURE - 'C 

b., 

.. 
Iii 0 

-40 

235 300 

120 235 

30 65 

6 

100 

0.1 

0.3 

0.3 

Magnetic Release Point vs 
Ambient Temperature 

-i 

40 Ill TlO 

TA - Ambient Temperature - °C 

Rise and Fall Time vs 
Ambient Temperature 

465 

325 

200 

9 

300 

10.0 

1.00 

1.00 

500 .--.--...-...-..,.-.....-...,--.--T...-......... 

~ 400 l---<....-1--1---+--+--l---+- 1~ lj 
~ ~r~ 
§ 300 l-J.--l---+--: ....... 1"'1~ 
~ l..--.1 .. --· 

200 ~h~+-+-+--+--+-+-+----t 
1--"V 

~ 1001-+--+-+--+--+--+--+--+--+--1 

OL-.L..-..L-...l-....i.......1...-J.......L.-L--'--' 
-40 0 40 BO 110 140 

TA - AMBIENT TEMPERATURE - 'C 

UNITS 

Gauss 

Gauss 

Gauss 

mA 

mV 

µA 

µs 

µs 

TEST CONDITIONS 

Vee= 24 V, Output On 

Vee= 4.5 v, loL = 30 mA 

Vee= 24 V, VouT = 24 V 

RL = 820Q, CL= 20 pF, 

Vee= 14.0V 

Supply Current vs 
Ambient Temperature 

10--~--------

f- ICCIONI lmAI ~- -'---J'--'--.__. 

0 
~ 1r10F;i 1mi1---,--

-40 40 80 120 

TA - AMBIENT TEMPERATURE - 'C 

Rise and Fall Time Tests 
Magnetic Field vs Output Voltlge 

, Bop , BRP 

0 Ji N"\ Magnetic field 

: 90% : 90% 

1:v +& I C'' vouT 
OL 10% 10% 

Rise and Fall Time Test Circuit 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OHN3013U 
May1993 

@.OPTEK 

HallogicTM Hall Effect Sensors 
Type OHN3013U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TIL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OHN3013U contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and provides 
up to 21 mA of sink current. This allows 
direct driving of more than 7 TIL loads 
or any standard logic family using power 
supplies ranging from 4.5 to 24 volts. 
Output amplitude is constant at 
switching frequencies from DC to over 
200 kHz. 

Stability of the magnetic operate and 
release points is excellent over this 
entire temperature range. The release 
point over the temperature range will 
always be greater than zero gauss. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

.182 (4.62) 
-+----.500 (12.70) 

.176 (4.47) HIN 
(3) OUT 

(2) GNO 

(I) •cc 

SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN . 040 

.061 (1.55) 3• OF PACKAGE 5rnFACE 

.059 (l.50) (3 SIDES) .02 (0.51) 

:.:=i==E:=::5~==========:::i==f ·o• (0.25) 

lrl.025 (0 64) 

~ 015 (0 38) 
SQ, 3 PL 

.03 (0. 76) 

.02 (0.51) 

NOTE: THE HALL ELEMENT IS LOCATED .013• BENEATH 

45' t~~ ~rcK ( ~M~~~ I ~~g~,.]'f~ ~~~T~~ B~A~~~GE. 
45• ANGLE AT THE BASE OF Tl-£ PLASTIC BODY. 

0 I MENS I CNS ARE IN INCHES (MI LU METERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee ................................................ 25V 
Storage Temperature Range, Ts............................ -65°C to +150°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . . -20°c to +85°C 
Lead Soldering Temperature (1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron] ........•...................................... ,......... 2so0c<1> 
Output ON Current, ls1NK....................................................... 25mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OHN3013U 
Electrical Characteristics (Vee= 4.5 V to 24 VDC, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

IOH Output Leakage Current 

tr Output Rise Time 

tt Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs 
Ambient Temperature 

N 

Ill TlO 

TA - Ambient Temperature - 0 c 

Output Saturation Voltage vs 
Ambient Temperature 

Iii) 

.5o-~-.-~~-~~-.---

~ .40 l--+--+--+---+-l--+--+--+----1 

~ 
z 
~ .30 

~ ~ ~ .zo~~t::t:t=LLLJ_J 

~ 
' · 10 I- AL= 460 ll -+--+--+--+-1---1 

~ 000 l l l 
-40 40 80 120 140 

TA - AMBIENT TEMPERATURE - °C 

300 

25 235 

30 65 

4 

100 

0.1 

0.21 

0.25 

Magnetic Release Point vs 
Ambient Temperature 

-. 

450 

7 

400 

10.0 

1.00 

1.00 

Ill TlO Iii) 

TA - Ambient Temperature - 0 e 

Rise and Fall Time vs 
Ambient Temperature 

500-~~~-.---~-T~-.-.... 

400 1--+--+-+-+-+-+-+-''.~ 
~rG--;;i. 300 l-+--+-+--+--b~:;o;;loo""'1'--t-; 

- L.-1--1--t-~~.,,,~ 
0 z « 

J.;' ...... 
zoo l--+--,.,jo..,-""-+·--1-1--1--+-+--+---I 

i,...-V 

~ 1001--+-+-+--+--+--+--+--+--+--t 

o.__..___.__.__.__.__..~_,___.__, 

-40 40 80 1 zo 140 
TA - AMBIENT TEMPERA !URE - °C 

UNITS TEST CONDITIONS 

Gauss 

Gauss 

Gauss 

u 
u 

mA 

mV 

µA 

µs 

µs 

Vee= 24 V, Output Off 

Vee= 4.5 V, loL = 20 mA, 

B ~450 Gauss 

Vee= 24 V, VouT = 24 V, 

B :S:25 Gauss 

RL = 820 Q, CL = 20 pF 

Supply Current vs 
Ambient Temperature 

10-~-.--~-~~-.---

t- ICCIONI lmAI __ -+--<>--+--+--t 

ol-r°J 1mtT 
-40 40 80 120 

TA - AMBIENT TEMPERATURE - °C 

Rise and Fall Time Tests 
Magnetic Field vs Output Voltage 

, Bop , Bnp 

0 J., !'f\ Magnetic Field 

: 90% : 90% 

12VV lfffi ! f Ir VouT 

OL 10% 10% 

Rise and Fall Time Test Circuit 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OHN3019U 
May 1993 

@@OPTEK 

Hallogic™ Hall Effect Sensors 
Types OHN3019U, OHS3019U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 
The OHN3019U and OHS3019U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The device features logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

Stability of the magnetic operate and 
release points is excellent over this 
entire temperature range. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

182 (4.62) 

.176 ("1.47) 

HALL 
ELEMENT 

_, __ .,.___ 

.182 (4.62) It 
176 (4.47) 

P>.CKAGE 
CENTER 

(3) OUT 

(2) GNO 

( i) vcc 

SJLVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
OF PACKAGE SURF ACE 

1rl.025 (0.64) 

lJ.tt .015 (0.38) 
SO. 3 Pl 

.02 (0.51) 

.---+--"---'-:~===========o___[o1 (025) 

I 
. 03 (0. 76) 

02 (0.51) 

NOTE: THE HALL ELEMENT IS LOCATED .013" BENEATH 
THE TOP (SYMBOL I ZED) SURF ACE OF THE PACKAGE 
THE BACK OF THE PACKAGE IS DENOTED BY THE 
45• ANGLE AT THE BASE OF THE PLASTIC BODY. 

DIMENSIONS ARE JN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range, TA OHN3019U.................. -20°c to +85°C 

OHS3019U . . . . . . . . . . . . . . . . -40°C to + 125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]......................................................... 260°C (1) 

Output ON Current, ls1NK....................................................... 25mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3019U, OHS3019U 
Electrical Characteristics (Vee= 4.5 V to 24 VDC, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TVP MAX 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

IOH Output Leakage Current 

tr Output Rise Time 

tt Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs 
Ambient Temperature 

Ill Sll ...-...-....--.-"""T""-r---r---.---.,-.--. 
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-40 
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40 Ill 

TA - Ambient Temperature - 0c 

Output Saturation Voltage vs 
Ambian~ Temperature 
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-40 40 80 120 140 

TA - AMBIENT TEMPERATURE - °C 
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0.21 1.00 

0.25 1.00 

i::.. 

!I: 
m o 

-40 

Magnetic Release Point vs 
Ambient Temperature 

-. 

40 Ill 

TA - Ambient Temperature - 0c 

Rise and Fall Time vs 
Ambient Temperature 

500....-...--...-....-....-....-.............. ---.---.--. 

400 ~~1----'f---if--if--i--+-l~ 
),)'~ 

3001--t-+-+-+-b"'f:: ..... ""'F==--t-I 
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200 ~v· 
~r 

1 DO >---+---+--+--+---+---+---+--+---+--< 

o.__.__..__,__..__._.....___.__.___.__. 
-40 40 BO 120 140 

TA - AMBIENT TEMPERATURE - 'C 

BJ 

UNITS 

Gauss 

Gauss 

Gauss 

mA 

mV 

µA 

µs 

µs 

TEST CONDITIONS 

Vee= 24 V, Output Off 

Vee= 4.5 V, loL = 20 mA, 

8~500 Gauss 

Vee = 24 V, VouT = 24 V, 

B ~ 100 Gauss 

RL=820 n, CL= 20 pF 

Supply Current vs 
Ambient Temperature 

lOr-..--....-....,...--.-....-..----

._N J--.,J 

-40 40 80 120 

TA - AMBIENT TEMPERATURE - 'C 

Ri11 and Fall Time Tests 
M19netic Field vs Output Volt1191 

, Bop , BRP 

0 -=:] N'\ Magnetic Field 

12V~l90'1t: ;90'1t 

'' : I • tr vour 
VOL ' •10% ' 0% 

Risa and Fall Time Test Circuit 

Optek reserves the right to make changes at any lime in order to improve design and to supply the best product possible. 
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Product Bulletin OHN3020U 
May 1993 

~.OPTEK 

Hallogic™ Hall Effect Sensors 
Types OHN3020U, OHS3020U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OHN3020U and OHS3020U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The device features logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

Stability of the magnetic operate and 
release points is excellent over this 
entire temperature range. The release 
point over the temperature range will 
always· be greater than zero gauss. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

.182 (4.62) 

.176 (<.47) --t--+--

HALL 
ELEMENT 

.182 (4.62) Q_ 

.176 (4.47) 

PACKAGE 
CENTER 

.03 (0. 76) 

. 02 (0.51) 

NOTE; 

(3) OUT 

(2) GNO 

(1) Vee 

SILVER OR TIN PLATING OVER 
CQpPER LEADS TO WITHIN .040 
OF PACKAGE Sl.RF ACE 

lrl.025 (0 64) 

~ 015 (0 36) 
SO. 3 PL 

THE HALL ELEMENT IS LOCATED .013" BENEATH 

f~ ~~~K ( a~~?il ~~~A~lti~~~T~~E B~A~~GE . 
45• ANGLE AT THE BASE OF THE PLASTIC BOOY. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts............................ -65°C to +150°C 
Operating Temperature Range, TA OHN3020U.................. -20°C to +85°C 

OHS3020U . .. . . .. . .. . . . . . . -40°C to + 125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]......................................................... 260°C <1> 
Output ON Current, ISINK... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3020U, OHS3020U 
Electrical Characteristics (Vee= 4.5 V to 24 VDC, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

IOH Output Leakage Current 

tr Output Rise Time 

t1 Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs 
Ambient Temperature 

-..., N 

40 120 

TA -Ambient Temperature - 0c 

Output Saturation Voltage vs 
Ambient Temperature 

.50 r--r--r--r---r-r---r--r--r--, 

~ .40 >--+--+--+---+-+---+--+--+---I 
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> 
z s .30 
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§ 
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0.00-............................ _.._~_._ ...... __. 
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TA - AMBIENT TEMPERATURE - 'C 

a. 

Iii 0 
-40 

230 

50 180 

20 50 

4 

100 

0.1 

0.21 

0.25 

Magnetic Release Point vs 
Ambient Temperature 

r--i-
-+--I 

40 120 

TA -Ambient Temperature - 0c 

Rise and Fall Time vs 
Ambient Temperature 

350 

7 

400 

10.0 

1.00 

1.00 

" 1001--.f-+-+--+--+--+--+--+_,--f 

o.__.._.._....__._....__.__.__...__.__, 
-40 40 BO 120 140 

TA - AMBIENT TEMPERATURE - 'C 

UNITS 

Gauss 

Gauss 

Gauss 

mA 

mV 

µA 

µs 

µs 

TEST CONDITIONS 

Vee= 24 V, Output Off 

Vee= 4.5 V, loL = 20 mA, 

B ~350 Gauss 

Vee= 24 v, VouT = 24 v, 
B ~50 Gauss 

RL= 820 il, CL= 20 pF 

Supply Current vs 
Ambient Temperature 

10-..------~---

I- ICCIONI lmAI __ +--f-t--+--l 

o I-r0T lmr--1--

-40 0 40 80 120 
TA - AMBIENT TEMPERATURE - 'C 

Rise and Fall Time Tests 
Magnetic field vs Output Voltage 

, Bop , BRP :Ji l'f\ Magnehc Field 

12V i! i 190% 

11_:__ '. C'' vouT 
VOL : 

0

10% ' 10% 

Rise and Fall Time Test Circuit 

8200 

t'-'-----1-... tr/tf 
OUTPUT 

'---------4f•GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OHN3030U 
May1993 

@.OPTEK 

Hallogic™ Hall Effect Sensors 
Types OHN3030U, OHS3030U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OHN3030U and OHS3030U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 'TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

Stability of the magnetic operate and 
release points is excellent over this 
entire temperature range~ 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

.182 (4.62) 

.176 (4."17) 

_., ___ _ 
(3) CXJT 

(2) GNO 

(1) Yee 

.02 (0.51) 

T.=--r"\1-:::;:~b"""'""""~~~f:i=~·Ol (0.25) 
.182 (4.62) tt 

irl.025 (0 64) 

~ 015 (0 38) 
SO. 3 PL 

.176(4.47) 

SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
OF PACKAGE SURF ACE 

.02 (0.51) 

..,._:~:±:==:;i===========~·==f ·01 (0.25) 

NOTE: . THE HALL ELEMENT 1 S LOCATED . 013# BENEATH 
THE TOP (SYIEQ..IZEO) SURFACE OF THE PACKAGE. 
THE BACK OF THE PACKAGE IS DENOTED BY THE 
45" ANGLE AT Tl-£ BASE OF Tl-E PLASTIC BOOY. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts .................................... -65°C to +160°C 
Operating Temperature Range, TA OHN3030U.................. -20°C to +85°C 

OHS3030U . . . . . . . . . . . . . . . . . -40°C to + 125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c<1> 
Output ON Current, ls1NK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . • 25mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3030U, OHS3030U 
Electrlcal Characteristics (V cc = 4.5 V to 24 V, TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

loH Output Leakage Current 

tr Output Rise Time 

t1 Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs 
_Ambient Temperature 

t--1--

40 Ill t20 

TA· Ambient Temperature - °C 

Output Saturation Voltage vs 
Ambient Temperature 
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Magnetic Release Point vs 
Ambient Temperature 
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-40 40 Ill t20 
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Rise and Fall Time vs 
Ambient Temperature 
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T, - AMBIENT TEMPERATURE - °C 

UNITS TEST CONDITIONS 

Gauss 

Gauss 

Gauss 

"' E 

mA 

mV 

µA 

µs 

µs 

Vee= 24 V, Output Off 

Vee= 4.5 V, loL = 20 mA, 

B ;::200 Gauss 

Vee= 24 V, VouT=24 V, 

B~SO Gauss 

RL = 820 Q, CL = 20 pF 

Supply Current vs 
Ambient Temperature 

N 

I- ICCIONI lmAI ___ +--+----+----+------< orJ10I1T-T 
-40 40 80 120 

TA - AMBIENT TEMPERATURE - °C 

Rise and Fall Time Tests 
Magnetic Field vs Output Voltage 

Bop , BRP J., t'f\ Magnet" field 

1
::1 "ii\ ! f- 1, vouT 

10% 10% 

Rise and Fall Time Test Circuit 

8200 

F'-----.. lrllf 
OUTPUT 

'--------l0GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OHN3040U 
May 1993 

~©OPTEK 

Hallogic™ Hall Effect Sensors 
Types OHN3040U, OHS3040U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OHN3040U and OHS3040U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

Stability of the magnetic operate and 
release points is excellent over this 
entire temperature range. The release 
point over the temperature range will 
always be greater than zero. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

182 (4.62) 

.176 (4.47) -+----.s00 ~rn· 10 ' (3) OUT 

(2) GND 

(1) Vee HALL 
ELEMENT 

182 (4.62) ct 
176 (4.47) 

PACKAGE 
CENTER 

.078 (i.98) 

.02 (0.51) 

.OJ (0.25) 

SILVER OR TlN PLATING OVER 
COPPER LEADS TO WITHIN .040 
OF PACKAGE SURF ACE 

.02 (0.51) 

__[.01 (0.25) 

.-t---F========---i-

lrl 025 (0.64) 

lJtt 015 (0 38) 
SQ. 3 PL 

02 (0.51) 

NOTE; THE HALL ELEMENT JS LOCATED .013' BENEATH 
THE TOP (SYMBOLIZED) SURFACE OF THE PACKAGE 
THE BACK OF THE PACKAGE IS DENOTED BY THE 
45" ANGLE AT THE BASE OF THE PLASTIC BODY. 

DIMENSIONS ARE IN INCHES (M!LLJMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee................................................ 25V 
Storage Temperature Range, Ts ............................ -65°C to +150°C 
Operating Temperature Range, TA OHN3040U.................. -20°C to +85°C 

OHS3040U . . . . . . . . . . . . . . . . . -40°C to + 125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c(1l 
Output ON Current, ISINK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, Vour........................................... 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3040U, OHS3040U 
Electrical Characteristics (Vee= 4.5 V to 24 V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TVP MAX 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VOL Output Saturation Voltage 

IOH Output Leakage Current 

tr Output Rise Time 

tt Output Fall Time 

Typlcal Performance Curves 

Magnetic Operate Point vs 
Ambient Temperature 

r-

40 Ill 

TA-Ambient Temperature- 0c 

Output Saturation Voltage vs 
Ambient Temperature 
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UNITS 
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mA 

mV 

µA 

µs 

µs 

TEST CONDITIONS 

Vee= 24 V, Output Off 

Vee= 4.5 V, loL = 20 mA, 

B~200Gauss 

Vee= 24 V, VouT = 24 V, 

B~50Gauss 

RL = s20 n, CL= 20 pF 

Supply Current vs 
Ambient Temperature 

N 

r ICCIONI lmAI __ +--t-1--+--t 

orr°llmJ"T 
-40 40 BO 120 

TA - AMBIENT TEMPERATURE - 'C 

Rise and Fall Time Tests 
Magnetic field vs Output Voltage 

Bop , BRP :] N"\ Magnetic Field 

12V l! I ~O% 
11 ..:...__ '. !f 1, VouT 

VOL : ,10% ' 10% 

Rise and Fall Time Test Circuit 

8200 

F'-----t-.. lr/lf 
OUTPUT 

'-------+---tl•GND 

Optek reserves the right to make changes at any time in order to improve design and to supply the best pr<iduct possible. 
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Product Bulletin OHN3075U 
May 1993 

@.OPTEK 

Hallogic™ Bipolar Hall Effect Sensors (Latches) 
Types OHN3075U, OHS3075U 

Features 

• Designed for use in brushless DC 
motors 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 

Description 

The OHN3075U and OHS3075U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, a threshold amplifier, 
and Schmitt trigger on a single 
Hallogic™ silicon chip. Included on-chip 
is a bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 100 kHz. 

These devices tum on (logic level "O') in 
the presence of a magnetic south pole 
and tum off (logic level "1 ') when 
subjected to a magnetic north pole. Both 
magnetic poles are necessary for 
operation so they are referred to as 
Bipolar or Latching. This feature makes 
these sensors ideal for applications in 
brushless DC motors and for use with 
multiple pole magnets. 

.182 (4.82) -+---+-

.176 (4.47) 
(3) CUT 

(2) GND 

Ci) vcc 

SILVER OR TIN PLATING OVER 
COPPER LEADS TC WilHIN .040 
OF PACKAGE SURFACE .02 (0.51) 

T,.025 (D 64) 

!Jtt.015 (0 38) 
SO. 3 PL 

::::r::::E:::::::;f============'==f·Ol(O~) 

NOTE; THE HALL EL.a£NT IS LOCATED .OlY BENEATH 

t~ ~~K (~"'We;l~~kA~~~~.JtEe~A~GE . 
. 02 (0.51) 45" ANGLE AT THE BASE OF THE PLASTIC SOOY. 

DIMENSIONS ARE JN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (T A=25°C unless otherwise noted) 

Supply Voltage, Vee................................................ 25V 
Storage Temperature Range, Ts............................ -65°C to +160°C 
Operating Temperature Range, TA OHN3075U ......•...........• -20°c to +as0c 

OHS3075U . . . . . . . . . . . . . . . . . -40°C to + 1 so0c 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron] ................................................ , ......... 260°C(1l 
Output ON Current, ls1NK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 
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Types OHN3075U, OHS3075U 
Electrical Characteristics (Vee= 4.5 V to 24 V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS 

Bop Magnetic Operate Point 50 100 250 Gauss 

BRP Magnetic Release Point -250 -100 -50 Gauss 

BH Magnetic Hysteresis 100 200 500 Gauss 

Ice Supply Current 4 7 mA 

VoL Output Saturation Voltage 100 400 mV 

loH Output Leakage Current 0.1 10.0 µA 

tr Output Rise Time 0.05 1.00 µs 

t1 Output Fall Time 0.10 1.00 µs 

Typical Performance Curves 

MAGNETIC OPERATE POINT vs MAGNETIC RELEASE POINT vs 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE 

400 400 10 

300 300 9 

j ~ 
200 ill 200 1 

~ !ii: 
100 ~ 100 ~ 

~ ~ a 

TEST CONDITIONS 

Vee= 24 V, Output Off 

B ::; -250 Gauss 

Vee = 4.5 V, loL = 20 mA, 

8;?:250 Gauss 

Vee= 24 V, VouT =24 V, 

B ::; -250 Gauss 

RL = 820 n, CL= 20 pF, 

Vee= 12 V 

SUPPLY CURRENT vs 
AMBIENT TEMPERATURE 

...... --+---... 
It' il! 

~ 
5 c 

f;l f;l ------ --r--
-100 z z 

~ \ii' 
-200 " 

~f!; 
-300 l---+-+---+--+--1---+----I 
-~0 .......... ---........ ---..... ______ ____ 

-100 

-200 ~8 
4 

3 
1---1 ICC {ON) lmA) 

1cc {OFF) lmA) 
1 1---1 l l 
0 

--· ---1---

-60 -30 30 60 90 120 150 -60 -30 30 60 90 120 150 -60 -30 30 60 90 120 150 
T • AMBIENTTEMPERATURE - "C 

OUTPUT SATURATION VOLTAGE vs 
AMBIENT TEMPERATURE 

.5 ..--,...-.,........,.---..,-....,.---~..., 

':-

~ .4 

~ .3 0---+--+--+--+---+--+----< 

~ 
~ i .2 

>6 .1 1-- AL= 820Q -+--+---+--+--~ 

a.a ,___.J__..J__.____.___..__...__. 
-60 -30 30 60 90 120 150 

TA· AMBIENT TEMPERATURE - "C 

T ·AMBIENTTEMPERATURE-"C 

RISE AND FALL TIME vs 
AMBIENT TEMPERATURE 500 ______________ ...., 

~ 400 1---+--t---+--+--+--t--I 

i1l 
~ 300 1---+--t---+--+--+--t--I 

~ 
~ 200 t---+--+---+--+---+--+----t 

.r j ., 
-· --- ---l-·'"]"'--100 1-_,..-~"""'=F--+~t.1..---1 

0 ........... ___ ...__._ __ ........... __ ...__, 

-60 -30 30 60 90 120 150 

TA· AMBIENTTEMPERATURE - "C 

TA· AMBIENT TEMPERATURE- "C 

RISE AND FALL TIME TEST 
MAGNETIC FIELD vs OUTPUT VOLTAGE 

::t f ~-~" 
1nV· :go% : : 90% 

S : : \ VOUT 
VOL: : : , 

' ·' '10% ' '103 

TIME 

TEST CIRCUIT 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OHN3113U 
May 1993 

~.OPTEK 

Hallogic™ Hall Effect Sensors 
Type OHN3113U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OHN3113U contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and provides 
up to 21 mA of sink current. This allows 
direct driving of more than 7 TTL loads 
or any standard logic family using power 
supplies ranging from 4.5 to 24 volts. 
Output amplitude ls constant at 
switching frequencies from DC to over 
200 kHz. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space ls limited. 

.182 (4.62) -+---

.176 (4.47) 
(3) OUT 

(2) GND 

(I) Vee 

SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
OF PACKAGE SURFACE 

.02 (0.51) 

~1.025 (D 64) 

~ 015 (0.38) 
SO, 3 PL 

~i==:t:::::::;;;j=o=============f ·01 (O.~) 

.02 (0.51) 

NOTE: THE HALL ELEMENT IS LOCATED .013• BENEATH 
THE TOP (SYteOLIZED) SURFACE OF THE PACKAGE. 
THE BACK OF Tt£ PACKAGE IS DENOTED BY Tl-£ 
415° ANGLE AT THE BASE CF THE PLASTIC BODY. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 25V 
Storage Temperature Range, Ts............................ -65°C to +150°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . . -20°c to +85°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]......................................................... 260°c<1> 
Output ON Current, ls1NK. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, VoUT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W.Crosby Road Carrollton, Texas 75006 
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Type OHN3113U 
Electrical Characteristics (Vee= 4.5 V to 24 V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ice Supply Current 4 7 mA Vee= 24 V, Output Off 
-------f--

VoL Output Saturation Voltage 100 400 mV Vee= 4.5 V, loL = 20 mA, 

I B <:450 Gauss 

loH Output Leakage Current 0.1 10.0 µA Vee= 4.5 V, VouT = 24 V, 

8:::; 30 Gauss 

tr Output Rise Time 0.21 1.00 µs RL = 820 Q, CL = 20 pF 

It Output Fall Time 0.25 1.00 µs 

Magnetic Characteristics 

TA=25°C TA = -20°c to ss0 c I 
CHARACTERISTICS SYMBOL l MIN MAX MIN 

Operate Point 

Release Point 
i 

Hysteresis ' 
Typical Performance Curves 

Magnetic Operate Point vs 
Ambient Temperature 

' 

N 

110 

TA - Ambient Temperature - 0 e 

Output Saturation Voltage vs 
Ambient Temperature 

Bl 

~ .40 l---+--+--+--+-1----+--+--+---I 
0 
> 
z 

i.30 ~ 
,_ .20 ~~:t::::t::::i:=-1-+--l---+-l 
§ 
~ 1or-rTof°i 

0.00'-...__._ ....... _.,.--..__*"_._""'.":':__, 
-40 40 B_O 110 

TA - AMBIENT TEMPERATURE - °C 

Bop 

BRP 

BH 

I 450 

30 20 

20 

Magnetic Release Point vs 
Ambient Temperature 

10 

~ !illl-r--r-.....--,--r--r--r-r--r--i--i 
:J .. 

CD E 400+--+--<--+--+--+--+-+-+--t--1 
·c; 
o._ 

~ 300+--+--<--+--+--+--+-+-+--t--1 

Sl 
~ [b.J:EE:E:9J:DJ 
0 200 
~ 
c: 
~ ~ m+-+-+--+--+--+--+-+-+--t'--l 

a. 
c: 
m O+--+--<--+--+--+--+-+-+--t--1 

-40 110 

TA - Ambient Temperature - °C 

Rise and Fall Time vs 
Ambient Temperature 

Bl 

- 100>--+---+--+--+--+--+--+--+--t--t 

O'-..__~..._....__.__,___.__.__..__, 

-40 40 BO 110 140 

Tc - AMBIENT TEMPERATURE - °C 

I 

-i----
l 

MAX 

510 

UNITS 

G 

G 

G 

Supply Current vs 
Ambient Temperature 

__J 

t-1cc10N1 lmAI ___ -+---+---+--+----< 

0 r-r1 fmr1--
-40 40 BO 120 

TA - AMBIENT TEMPERATURE - °C 

Rise and Fall Tima Tests 
Magnetic Field vs Output Voltage 

, Bop , BRP Ji N"\ Magnetic flBld 

12V ffi : ;90% 

v 11 i.L_ l if 1, VouT 

OL 10% 10% 

Rise and Fall Time Test Circuit 

F'-----1-.. trltf 
OUTPUT 

'------+---411,GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OHN3119U 
May1993 

@.OPTEK 

Hallogic™ Hall Effect Sensors 
Types OHN3119U, OHS3119U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OHN3119U and OHS3119U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The device features logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

.182 (4.62) ------. 176 (4'.'47) 

.182 (4.62) I!. 

.176 (4.47) 

(3) OUT 

(2) GND 

(I) Vee 

SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
~ PACKAGE SURFACE 

.02 (0.51) 

T
1

.o25 (0 .•• ) 

~.015 (0.38) 
SO. 3 PL 

-.--::i=:::t:::::::;;f===========>==f01(025) 

.02 (0.51) 

NOTE: THE HALL ELEMENT IS LOCATED .013' BENEATH 
THE TOP (SYMBOLIZED) SURFACE OF THE PACKAGE. 
THE BACK OF THE PACKAGE JS OENlTED BY THE 
45• ANGLE AT THE BASE CF THE PLASTIC BODY. 

DIMENSIONS "RE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts............................ -65°C to +150°C 
Operating Temperature Range, TA OHN3119U ...... , . . . . . . . . . . . -20°c to +85°C 

OHS3119U .. .. .. .. .. .. .. .. -40°C to + 125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with solderin% 
iron]......................................................... 260 C <1> 
Output ON Current, ls1NK....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, VoUT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 w. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3119U, OHS3119U 
Electrical Characteristics (Vee= 4.5 V to 24 V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ice Supply Current 

VOL Output Saturation Voltage 

IOH Output Leakage Current 

tr Output Rise Time 

tt Output Fall Time 

Magnetic Characteristics 

CHARACTERISTICS SYMBOL 

Operate Point Bop 

Release Point BRP 

Hysteresis 

Typical Performance Curves 

Magnetic Operate Point vs 
Ambient Temperature 

BH 

:lJ500~....--~-.-~~~~--~ a 
(!) 

,;, 400+-+--+--+--f--+-+-----<1--1----1 

~ 
¥J ;mtr---..ll~=t=t=t=t=1~:::l 
~ 
~200+-+--+--+--f--+-+-----<1--1----1 
~ 
c: 
Cl 
~ m+--+--+--+---+---+-+--+----<>--+---1 

g 0+-+--+--+--!--+-+-----<1--1----1 

> 

' 

-40 

. 50 

~ .40 

~ .30 

;: 
;)! 
~ .20 
~ 

~ 

TA - Ambient Temperature - °C 

Output Saturation Voltage vs 
Ambient Temperature 

&J 

1--' i.-i-i--
I .1Q rrT 0f°i ~ 

0.00 
-40 40 B.O 120 

TA - AMBIENT TEMPERATURE - 'C 

4 7 

100 400 

0.1 10.0 

0.21 1.00 

0.25 1.00 

TA= 25°c TA = -20°C to 85°C 

MIN 

175 

125 

50 

Q. 
a: 
ID 0 

MAX MIN MAX 

500 100 545 

450 50 495 

50 

Magnetic Release Point vs 
Ambient Temperature 

b 
---i ~ 

-40 120 

TA -Ambient Temperature - °C 

Rise and Fall Time vs 
Ambient Temperature 

500 ..-...-....---.-~--.-....... --1...--............ 
~ 400 !--+-+-+--+--+--+--+-'·.~ 
~ vtt.+-

300 l--t-+-+-+-t..-t;;;l.o""'f==-t--1 
: L-J.-..j.-+-1"1~1 !"'-" 
: 2001--+=.+''9.v--1--11--1--+-+-+--1 
~ ~r 
~ 1001--t-+-+--+--+--+--f--+---t 

o.__...__,_.....__..___..__..__.__.__,__. 
-40 40 80 120 140 

TA - AMBIENT TEMPERATURE - 'C 

8l 

UNITS TEST CONDITIONS 

mA Vee= 24 V, Output Off 

mV Vee= 4.5 V, loL = 20 mA, 

B ~500 Gauss 

µA Vee= 4.5 V, VouT = 24 v, 
8~50 Gauss 

µs RL = 820 Q, CL = 20 pF 

µs 

TA = -40°C to 125°C 

MIN MAX UNITS 

~ 

E 

45 

25 

20 

575 G 

555 G 

G 

Supply Current vs 
Ambient Temperature 

r ICCIONI lmAI __ -+----<-+--+-_. 

o 1- lc10T lmf J_--
-40 40 80 

TA - AMBIENT TEMPERATURE - 'C 

Rise and Fall Time Tests 
M•gnetic Field v1 Output Voltlge 

, Bop • BRP Ji N"\ Magnetic Field 

12V 8 : ;90'11 

V If~ ! C'' VOUT 
Ol 10% 10% 

120 

Rise and Fall Time Test Circuit 

82011 

l""'-----+-.. tr/tf 
OUTPUT 

------+--ll1GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OHN3120U 
May 1993 

@®OPTEK 

Hallogic™ Hall Effect Sensors 
Types OHN3120U, OHS3120U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OHN3120U and OHS3120U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The device features logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

.182 (4.62) 
-<--...... -.500 (12.70) 

.176 (4.47) MIN 
(3) OUT 

(2) GND 

(I) Vee HALL 
ELEMENT 

.078 (1.98) 

.02 (0.51) 

-r.:--::--il\t::~~~=~~~¥~! 01 (0.25) 
.182 (4.62) Q. 

176 (4.47) 

PACKAGE 
CENTER 

SJLVER OR TIN PLATJNG OVER 
COPPER LEi'.DS TO WITHIN .040 
OF PACKAGE SURFACE 

02 (0.51) 

.---t---J=~~~~~==__[o1 (025) 

I 

T
1

.025 (0.64) 

~ 015 (038) 
SO. 3 PL 

. 03 (0. 76) 

02 (0 5!) 

NOTE: THE HALL ELEMENT IS LOCATED .013" BENEATH 
THE TOP (SYMBOLIZED) SURF,4,CE OF THE PACKAGE 
THE BACK OF THE PACKAGE IS DENOTED BY THE 
45" ANGLE AT THE BASE OF THE PLASTIC BODY. 

OJMENSTONS ARE IN !NCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts............................ -65°C to +150°C 
Operating Temperature Range, TA OHN3120U.................. -20°c to +85°C 

OHS3120U . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C (1) 

Output ON Current, ls1NK....................................................... 25mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

10-26 



Types OHN3120U, OHS3120U 
Electrical Characteristics (Vee= 4.5 V to 24 V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ice Supply Current 

VoL Output Saturation Voltage 

IOH Output Leakage Current 

Ir Output Rise Time 

t1 Output Fall Time 

Magnetic Characteristics 

CHARACTERISTICS SYMBOL 

Operate Point Bop 

Release Point BRP 

Hysteresis 

Typical Performance Curves 

Magnetic Operate Point vs 
Ambient Temperature 

""'I-

40 Ill 120 

BH 

TA - Ambient Temperature - 0c 

Output Saturation Voltage vs 
Ambient Temperature 

Ill 

~ .40 >--+--+--+---+-!--+--+--+---< 

0 
> 
z 

i.30 ~ 
~ .20 ~~:t:::t:::x=-1--!--l-_j__J 

~ 
~ 10rriof°i 

o.oo--_.___.___._...._~ ...... __,.,-
·40 40 B.o 120 

TA - AMBIENT TEMPERATURE - °C 

4 7 

100 400 

0.1 10.0 

0.21 1.00 

0.25 1.00 

TA=25°C TA = -20°C to 85°C 

MIN MAX MIN MAX 

70 

50 

20 

350 70 

330 50 

20 

Magnetic Release Point vs 
Ambient Temperature 

1-1-
1"--1 

40 Ill 120 

425 

405 

Ill 

TA - Ambient Temperature - °C 

Rise and Fall Time vs 
Ambient Temperature 

~ 1001-+--+--+--+--+--+--+--+--l--I 

o,__....__._.....__.__.__.__.__..__.__. 
-40 40 80 120 140 

TA· AMBIENTTEMPERATURE - °C 

UNITS TEST CONDITIONS 

mA Vee= 24 V, Output Off 

mV Vee= 4.5 V, loL = 20 mA, 

B;::: 350 Gauss 

µA Vee= 4.5 V, VouT = 24 V, 

B ~50 Gauss 

µs AL= 820 n, CL= 20 pF 

µs 

TA= -40°C to 125°C 

MIN MAX UNITS 

< • 

u 
u 

35 

25 

20 

450 G 

430 G 

G 

Supply Current vs 
Ambient Temperature 

10-~--~~--...---

1-1-

r iCCiONI lmAI -~ -+----<-+---+---< 

a r- r°T lmrT +--+----+--+----< 

-40 40 BO 120 

TA - AMBIENT TEMPERATURE - °C 

Rise and Fall Time Tests 
Magnetic Field vs Output Voltage 

, Bop , BRP :.}; S Magnetic Field 

12V l! : ~0% 
v 11i.L_ I if 11 vouT 

OL 10% 10% 

Risa and Fall Time Test Circuit 

820'1 
_____ ... tr/If 

OUTPUT 

~------'l1GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OHN3130U 
May1993 

@.OPTEK 

Hallogic™ Hall Effect Sensors 
Types OHN3130U, OHS3130U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OHN3130U and OHS3130U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

.182 ('4.62) -+---+--

.176 (4.47) 

HALL 
ELEMENT 

.182 !4.62) It 

.176 (4.47) 

PACKAGE 
CENTER 

(3) CUT 

(2) Gi'll 

(1) Vee 

SILVER m TIN PLATIN3 OVER 
COPPER LEADS TO WITHIN ,040 

. 0.61 (I. ~S) 3 • OF PACKAGE SURFACE 

.059 (I.SO) (3 SIDES) .02 (0.51) 

:::i:::E=:=;f="==============f o1 (0.25) 

.03 (0. 76) 

.02 (0.51) 
.,. NOTE: THE HALL ELEMENT IS LOCATED .013• BENEATH 

THE TOP (SYMBOLIZED) SURFACE CF THE PACKAGE . 
THE BACK OF THE PACKAGE IS DENOTED BY THE 
45• ANGLE llT THE BASE OF THE PLASTIC BOOY. 

DIMENSIONS ARE JN lNCt£5 (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee................................................ 25V 
Storage Temperature Range, Ts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 160°C 
Operating Temperature Range, TA OHN3130U.................. -20°c to +85°C 

. OHS3130U. . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron] .........•........ : ........... ·. . . . . . . . .. . . . • . . . . . . . . . . . . . . . 2so0c(1> 
Output ON Current, ISINK . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, VoUT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: , 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 121S W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3130U, OHS3130U 
Electrical Characteristics (Vee= 4.5 V to 24 V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ice Supply Current 4 7 

VoL Output Saturation Voltage 100 400 

loH Output Leakage Current 0.1 10.0 

tr Output Rise Time 0.21 1.00 

t1 Output Fall Time 0.25 1.00 

Magnetic Characteristics 

TA=25°C TA = -20°C to 85°C 

CHARACTERISTICS SYMBOL MIN MAX MIN MAX 

Operate Point Bop 150 175 

Release Point BRP -150 -175 

Hysteresis 

Typical Performance Curves 

Magnetic Operate Point vs 
Ambient Temperature 

BH 

~100...-....---.--..---.--,--"T---.-.---r--1 
:::J 

"' (.') 

~ mt-N 
~ 
~m+--+--+--+--+-+-+--t---it--t--i 
0 

~ 
~ ~+--t--+--+--+-+-+--+___,1--1---1 

::l: 

g 0+-+--+--+--+-+-+--+___,1--1---1 
-40 40 TlO 

TA - Ambient Temperature - 0c 

Output Saturation Voltage vs 
Ambient Temperature 

~ .40 l--+--+--+-+-l--+--+--t---1 
0 
> 
z 
~ .30 

" ZI i 20 

~ w-rI 0ri 
0 ·0~ 4'"0--'---''-""--,'40:--L-:!:8_0,......--..,,12~0__,, 

TA - AMBIENT TEMPERATURE - 'C 

20 20 

Magnetic Release Point vs 
Ambient Temperature 

~ 200 

"' (.') 

ll. 
a: 

t-t--

'° 0 
·40 40 

TA - Ambient Temperature - 0 e 

Rise and Fall Time vs 
Ambient Temperature 

1 00 f--+-+--t--+--+--+-t--+---i--t 

OL-.1--'--"--'--"--'---'---.J..,.....__.. 
·40 40 80 120 140 

TA· AMBIENTTEMPERATURE - 'C 

UNITS TEST CONDITIONS 

mA Vee= 24 V, Output Off 

mV Vee = 4.5 V, loL = 20 mA, 

B ~200 Gauss 

µA Vee= 4.5 V, VouT=24 V, 

B ::;-150 Gauss 

µs RL = 820 Q, CL = 20 pF 

µs 

TA= -40°C to 125°C 

MIN MAX UNITS 

200 G 

-200 G 

u 
u 

20 G 

Supply Current vs 
Ambient Temperature 

I- lcc10NI lmAI -- +--1-1--+--i 

o t- ~l'°T 11--( 
-40 40 80 120 

TA - AMBIENT TEMPERA JURE - 'C 

Rise and Fall Time Tests 
Magnetic Field vs Output Voltage 

, Bop , BRP 

J., N"\ Magnetic Field 

12V ffi : ;90'!1 

V tf~ ! C'' VOUT 
Ol 10'!1 10% 

Rise and Fall Time Test Circuit 

a20n 

1------i-.. trltf 
OUTPUT 

'---------t'l1GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OHN3131 U 
May 1993 

~®OPTEK 

Ultra Sensitive Hallogic™ Hall Effect Sensors 
Types OHN3131 U, OHS3131 U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OHN3131U and OHS3131U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

(3) OUT 

(2) GNO 

CI) Vee 

.02 (0.51) 

r::---r\1-:::::bJ""""""'~~~:;;i,,,~='=· 01 (0.25) 
.182 (4.62) lt 

lrl.025 (0.64) 

~.015 (0.38) 
SO. 3 Pl 

.176 (4.47) 

PACKAGE 
CENTER 

SILVER OR TIN Pli',TING OVER 
COPPER LEADS TO WITHIN .040 
OF PACKAGE SURFACE 

.02 (0.51) 

~::i:::=t==::;::f==============f 01 (025) 

.02 (0.51) 

NOTE: THE HALL ELEMENT 15 LOCATED .013" BENEATH 
THE TOP (SYMBOLIZED) SURF,4.CE OF THE PACKAGE. 
THE BACK OF THE PACKAGE IS DENOTED BY THE 
45" ANGLE AT THE BASE OF THE PLASTIC BODY 

DIMENSIONS ARE JN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee................................................ 25V 
Storage Temperature Range, Ts............................ -65°C to +150°C 
Operating Temperature Range, TA OHN3131 U. . . . . . . . . . . . . . . . . . -20°C to +85°C 

OHS3131U................. -40°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c<1> 
Output ON Current, ISINK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, VouT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

10-30 



Types OHN3131 U, OHS3131 U 
Electrical Characteristics (Vee = 4.5 V to 24 V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER 

Ice Supply Current 

VOL Output Saturation Voltage 

loH Output Leakage Current 

Ir Output Rise Time 

It Output Fall Time 

Magnetic Characteristics 

CHARACTERISTICS SYMBOL 

Operate Point 

Release Point 

Hysteresis 

Typical Performance Curves 
Magnetic Operate Point vs 

Ambient Temperature 

' 

t--

40 Ill TlO 

TA - Ambient Temperature - 0c 

Output Saturation Voltage vs 
Ambient Temperature 

Bop 

BRP 

BH 

IJO 

CJ .40 1---t--+--+--+-t---+--+--+---t 

~ 
z 
!2 .30 I---+--+--+---+-+--+--+--+---< 

~ ~ 
~ i 20 

~ 10rrT0fl 
0.00._....__,_ ...... __._.._~_,__....__. 

-40 40 80 120 

TA - AMBIENT TEMPERATURE - 'C 

"' "' " OS 
C!l 

'E ·cs 
ll. 
Cl> 
gj 
Cl> 
Qi 
a: 

i c: 
[ij' 
::;; 

MIN TYP MAX 

4.0 7.0 

100 400 

0.1 10.0 

0.21 1.00 

0.25 1.00 

TA= 25°C TA = -20°C to 85°C 

MIN MAX MIN 

-75 95 -75 

-95 85 -95 

10 10 

Magnetic Release Point vs 
Ambient Temperature 

200 

!ill 

m 

50 

0 
-40 

t--

40 Ill TlO 

MAX 

95 

85 

IJO 

TA - Ambient Temperature - 0e 

Rise and Fall Time vs 
Ambient Temperature 

~ 100>---+--+--+--+----t---+--+--+---+--I 

o..._._....__..__,__,__.__...._.__..__. 
-40 40 80 120 140 

T, - AMBIENT TEMPERATURE - 'C 

UNITS TEST CONDITIONS 

mA Vee = 24 V, Output Off 

mV Vee = 4.5 V, loL = 20 mA 

8~95 Gauss 

µA Vee= 24 v, VouT = 24 V 

B:o;-95 Gauss 

µs RL= 820 il, CL= 20 pF, 

µs Vee= 12.ov 

TA= -40°C to 125°C 

"' E 

MIN 

-115 

-135 

10 

MAX UNITS 

135 

125 

Supply Current vs 
Ambient Temperature 

1....,_ 

G 

G 

G 

I- ICCIONI lmAI __ +--t-t--+-~ 

or r0T lmr1--

-40 40 80 120 

TA - AMBIENT TEMPERATURE - 'C 

Rise and Fall Time Tests 
Magnetic Field vs Output Voltage 

, Bop , BRP Ji ti\ Magnetoo Field 

12V ffi l 190% 
11 .;_;_ ! !.f 1, VouT 

VOL . 10% 10% 

Rise and Fall Time Test Circuit 

820'1 

F-----+-.. trltf 
OUTPUT 

'-------+--il1GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Hallogic™ Hall Effect Sensors 
Types OHN3140U, OHS3140U 

Features 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

Description 

The OHN3140U and OHS3140U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, and Schmitt trigger on a 
single silicon chip. Included on-chip is a 
bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

Package size has been kept to 
minimum, providing an advantage in 
applications where space is limited. 

.182 (4.62) 
-t----.500 (12.70) 

.176 (4.47) MIN 
(3) OUT 

(2) GND 

(1) vcc .078 (l .98) 

.02 (0.51) 

.182 (4.62) Q. l"-. 1~[~£~l~~~=~~~~·:l (0.25) 

.176 (4.47) 

SILVER OR TIN PLATING OVER 
COPPER LEADS TO WITHIN .040 
OF PACKAGE SURF ACE 

.02 (0.51) 

~::i:::::::t==:::;i=-===========~01 (025) 

lr,.025 (0 64) 

~ 015 (0 38) 
SQ, 3 PL 

.03 (0. 76) 

.02 (0.51) 
45' 

NOTE: THE HALL ELEMENT rs LOCATED .013" BENEATH 
THE TOP (SYMBOL r ZED) SURF .... cE OF THE P .... CKAGE. 
THE BACK OF THE PACKAGE IS DENOTED BY THE 
45• ANGLE AT THE a .... sE OF THE PLASTIC BODY. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee ................................................ 25V 
Storage Temperature Range, Ts ............................ -65°C to +160°C 
Operating Temperature Range, TA OHN3140U.................. -20°C to +85°C 

OHS3140U . . . . . . . . . . . . . . . . -40°C to + 125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron] .......................................................... 260°C(1) 

Output ON Current, lsrNK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3140U, OHS3140U 
Electrical Characteristics (Vee= 4.5V to 24V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

Ice Supply Current 4 7 

VoL Output Saturation Voltage 100 400 

loH Output Leakage Current 0.1 10.0 

tr Output Rise Time 0.21 1.00 

ti Output Fall Time 0.25 1.00 

Magnetic Characteristics 

TA=25°C TA = -20°c to ss0 c 

CHARACTERISTICS SYMBOL MIN MAX MIN MAX 

Operate Point Bop 

Release Point BRP 

Hysteresis BH 
Typical Performance Curves 

Magnetic Operate Point vs 
Ambient Temperature 

t--

40 Ill 1'lO 

TA - Ambient Temperature - °C 

Output Saturation Voltage vs 
Ambient Temperature 

~ .40 >---+--+---+---+-1--+--+--+---t 

g 
z 

~.30 ~ i 20 ~~~:t:::i:=.,~.1--1---1---J 

~ o::t-rT] 40l 
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TA - AMBIENT TEMPERATURE - °C 
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il: m O+-+-+--t--t--+--+-+-+--t--t 
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TA - Ambient Temperature - °C 

Rise and Fall Time vs 
Ambient Temperature 

1 00 l--+-+--+--+---1---+--+--+-+--I 

o.__...._..._....__.__.__._....._ ....... _.__. 
-40 40 BO 120 140 

TA - AMBIENT TEMPERATURE - °C 

UNITS TEST CONDITIONS 

mA Vee= 24 V, Output Off 

mV Vee= 4.5 V, loL = 20 mA, 

B ~200 Gauss 

µA Vcc=4.5 V, VouT= 24 V, 

B ~50 Gauss 

µs AL = 820 Q, CL = 20 pF 

µs 

TA= -40°C to 12s0 c 

MIN 

45 

25 

20 

MAX UNITS 

270 G 

250 G 

G 

Supply Current vs 
Ambient Temperature 

t- ICCIONI lmAI __ +-..;-1--+---t 

o t-tT lmr-1--

-40 0 40 BO 120 
TA - AMBIENT TEMPERATURE - °C 

Rise and Fall Time Tests 
Magnetic Field vs Output Voltage 

Bop , BRP .Ji N"\ Magnetic Field 

12V ffi : :90% If~ : !r,, VouT 
VOL '. ,10% ' ~ 

Rise and Fall Time Test Circuit 

8200 

l'""----+-.. trltf 
OUTPUT 

'------...... -+l•GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@.OPTEK 

Hallogic™ Bipolar Hall Effect Sensors (Latches) 
Types OHN3175U, OHS3175U 

Features 

• Designed for use in brushless DC 
motors 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TIL loads 

Description 

The OHN3175U and OHS3175U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, a threshold amplifier, 
and Schmitt trigger on a single 
Hallogic™ silicon chip. Included on-chip 
is a bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TIL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts .. Output 
amplitude is constant at switching 
frequencies from DC to over 100 kHz. 

These devices turn on (logic level "O") in 
the presence of a magnetic south pole 
and turn off (logic level "1 ") when 
subjected to a magnetic north pole. Both 
magnetic poles are necessary for 
operation so they are referred to as 
Bipolar or Latching. This feature makes 
these sensors ideal for applications in 
brushless DC motors and for use with 
multiple pole magnets. 

.182 (4.62) -+---

.176 (4.47) 
(3) OUT 

(2) Gt<> 

(1) Vee 

SILVER CF TIN PLATING OVER 
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-.-::i==t===:;t==============f ·OI (O.~) 

.03 (0.76) 

. 02 (0.51) 

NJTE: Tl-£ HALL ELEMENT IS LOCATED .013# BENEATH 

l~ ~rcK <atM~~l ~~g~A~~~~c5£~r~~ sY"~~~GE . 
45" ANGLE AT THE BASE OF TH:! PLASTIC BODY. 

DIPENSICJ.15 ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts............................ -65°C to +150°C 
Operating Temperature Range, TA OHN3175U. . . . . . . . . . . . . . . . . . -20°c to +85°C 

OHS3175U . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead soldering Temperature [1/8 inch (3.2 mm) from case for 5 sec. with soldering 
iron] .......................................................... 2so0c<1> 
Output ON current, ISINK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage , Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OHN3175U, OHS3175U 
Electrical Characteristics (Vee= 4.5 V to 24 V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ice Supply Current 4 7 mA Vee= 24 V, Output Off 

VoL Output Saturation Voltage 100 400 mV Vee= 4.5 v, loL = 20 mA, 

8<::200 Gauss 

loH Output Leakage Current 0.1 10.0 µA Vee= 4.5 V, VouT = 24 V, 

B:s; -250Gauss 

tr Output Rise Time 0.05 1.00 µs AL= 820 Q, CL= 20 pF 

t1 Output Fall Time 0.10 1.00 µs 

Magnetic Characteristics 

TA=25°C TA = -20°c to ss0 c TA = -40°C to 12s0 c 

CHARACTERISTICS SYMBOL MIN MAX MIN MAX MIN MAX UNITS 

Operate Point Bop 25 170 15 180 10 260 G 

Release Point BRP -170 -25 -180 -15 -260 -10 G 

Hysteresis BH 100 80 60 G 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. I 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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8.0PTEK 

Hallogic™ Bipolar Hall Effect Sensors (Latches) 
Types OHN3177U, OHS3177U 

Features 

• Designed for use in brushless DC 
motors 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

• Drive capability up to 7 TTL loads 

Description 

The OHN3177U and OHS3177U each 
contain a monolithic integrated circuit 
which incorporates a Hall element, a 
linear amplifier, a threshold amplifier, 
and Schmitt trigger on a single 
Hallogic™ silicon chip. Included on-chip 
is a bandgap voltage regulator to allow 
operation with a wide range of supply 
voltages. The devices feature logic level 
output and provides up to 21 mA of sink 
current. This allows direct driving of 
more than 7 TTL loads or any standard 
logic family using power supplies 
ranging from 4.5 to 24 volts. Output 
amplitude is constant at switching 
frequencies from DC to over 100 kHz. 

These devices tum on (logic level "Oj in 
the presence of a magnetic south pole 
and turn off (logic level "1") when 
subjected to a magnetic north pole. Both 
magnetic poles are necessary for 
operation so they are referred to as 
Bipolar or Latching. This feature makes 
these sensors ideal for applications in 
brushless DC motors and for use with 
multiple pole magnets. 
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THE TOP (SYMBOLIZED) SURF ACE OF THE PACKAGE. 
THE BACK CF 11-E PACKAGE JS DENOTED BY THE 
45• ANGLE f\T THE BASE OF THE PLASTIC SOOY. 

DIMENSIONS ARE JN INCHES (MILLH£TERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee................................................ 25V 
Storage Temperature Range, Ts............................ -65°C to +160°C 
Operating Temperature Range, TA OHN3177U. . . . . . . . . . . . . . . . . . -20°c to +85°C 

OHS3177U . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead soldering Temperature (1/8 inch (3.2 mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2so0c<1> 
Output ON current, ISINK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, VoUT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 
Note: 
(1) Heat sink leads during hand soldering. 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) .323-2396 
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Types OHN3177U, OHS3177U 
Electrlcal Characteristics (Vee= 4.5 V to 24 V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

Ice Supply Current 4 7 mA Vee= 24 V, Output Off 

VoL Output Saturation Voltage 100 400 mV Vee= 4.5 V, loL = 20 mA, 

8~200 Gauss 

IOH Output Leakage Current 0.1 10.0 µA Vee= 4.5 v, Vour = 24 v, 
B~ -150Gauss 

tr Output Rise Time 0.05 1.00 µs RL = 820 0., CL= 20 pF 

tr Output Fall Time 0.10 1.00 µs 

Magnetic Characteristics 

TA=25°C TA = -20°c to ss0 c TA= -40°C to 12s0 c 

CHARACTERISTICS SYMBOL MIN MAX MIN MAX MIN MAX UNITS 

Operate Point Bop 50 150 25 150 25 200 G 

Release Point BRP -150 -50 -150 -25 -200 -25 G 

Hysteresis BH 100 50 50 G 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
I 
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~® OPTEK TECHNOLOGY, INC. 

REFLECTIVE OBJECT 
SENSORS 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Reflective Assemblies 
~®OPTEK 

Focused 
Reflective 

Assemblies 

Unfocused 
Reflective 

Assemblies 

Optek Technology, Inc. 

Reflective assemblies are motion or position sensors that provide non-contact sensing of a 
reflective surface or a change in surface reflectivity. Such an assembly consists of an infrared 
emitting diode (IRED) and sensor (an NPN silicon phototransistor, photodarlington of 
Photologic™) in the same housing. The emitter and sensor are positioned on the same side 
of the assembly, facing the surface to be sensed, which can be a major mounting advantage 
in certain applications. 

(Application Bulletin 204, printed in this data book, presents an in-depth discussion of 
reflective assemblies and possible problems involving mounting configurations, reflective 
surfaces, and sensing circuits. If you have further questions, please contact your local Optek 
representative, or Optek Technology, Inc. in Carrollton, Texas.) 

An important consideration to keep in mind when using reflective assemblies is that the 
photosensor will not necessarily "see" infrared radiation in the same way that the human eye 
sees visible light. For example, a black surface and a white surface may, under certain condi
tions, have similar reflective properties when illuminated with infrared radiation. 

Optek makes two types of reflective assemblies; focused and unfocused. 

Focused reflective assemblies are best for sensing specular or polished surfaces. They are 
made from discrete devices with convex lenses (see Figure 1 ). In such assemblies, the 
emitter and sensor are mounted on converging optical axes. 

For the standard focused type, the on-state collector current, lc(ON), peaks when a reflective 
surface is placed between 0.100 and 0.200 inches (2.5 to 50. mm) in front of the reflective 
assembly. lc(ON) is the collector current created by the infrared radiation emitted by the IRED 
and detected by the photosensor from the reflective surface. 

The IRED emits radiation which follows a diverging pattern, not a straight line, through its 
centerline. The sensor views a converging pattern rather than a straight line through its 
center. 

Unfocused reflective assemblies are best for sensing diffuse or rough surfaces. They are 
often manufactured from discrete devices utilizing piano or non-magnifying lenses (see 
Figure 2). In the standard assembly, the emitter and sensor are usually mounted on parallel 
optical axes. 

For unfocused assemblies, the reflective surface generally must be placed closer to the 
assembly than when using a focused type. The reason is that lc(ON) peaks when the reflec
tive surface is between 0.040 and 0.080 inches (1.00 to 2.0 mm) from the front of the 
assembly. 

Consideration should be given to possible variations in signal level when designing the use 
of reflective assemblies. Such variations may occur for a variety of reasons: 

• Inconsistency in placement of reflective surfaces, resulting in variation in distance between 
the surface and the reflective assembly. 

• Variations in the reflective surfaces. In some instances, black and white surfaces can 
exhibit similar reflective properties. 

• Using transmissive materials between the reflective assembly and the reflective surface. 

• Variations from assembly to assembly. (Especially where the devices are tested to a 
minimum limit only.) 

1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Variation in size is another potential problem area. An optimum sized reflective 
surface is one in which no increase in lc(ON) is observed when the surface area 
is increased. 

Variations in signal level can be observed due to spurious illumination from 
outside sources. 

Figure 1. Focused 
Reflective Assemblies 

I 
Optek makes reflective assemblies in a wide variety of sizes and shapes for many 
different applications. The customer can find suitable reflective assemblies to meet 
a wide variety of specifications. However, many times designers are faced with 
conditions that prevent the use of standard reflective assemblies, as specified by 
the manufacturer. Reflective surfaces may be different than specified and the dis
tance between ·the reflective surface may be greater or closer than that specified, 
or cannot be consistently maintained. Various mounting requirements may make 
tighter control impractical and the contrast ratio may have to be improved. In many 
of these application-specific situations, Optek can design a custom reflective 
assembly to meet your needs. 

OPB70ll, 701 OPB704 OPB708, 709 

Figure 2. Unfocused 
Reflective Assemblies 

OPB706. 707 OPB711,712 

Applications 

Measuring surface roughness. 

Sensing the level of liquids. 

Detecting variations in surface 
locations. 

Detecting presence or absence 
of paper in office machines. 

Controlling the shutter and/or 
flash in sophisticated cameras. 

Triggering a high speed print 
cutting mechanism. 

Plus many other applications in 
industrial controls, surveillance 
mechanisms, and elsewhere. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB606 
May1993 

@.OPTEK 

Reflective Object Sensors 
Types OPB606A, OPB606B, OPB606C 

Features 

• Phototransistor output 
• Unfocused for sensing diffuse surface 
• Low cost plastic housing 

Description 

The OPB606 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted "side-by-side" 
on parallel axes in a black opaque 
plastic housing. Both the emitting diode 
and phototransistor are encapsulated in 
a filtering epoxy to reduce ambient light 
noise. The phototransistor responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. 

PIN I 
[NO[CATOR 

OPTICAL It 

122 (3 10)-+-l___ I 
118 (3 00) 

MEASUREMENT SURF ACE 
.!IO (2.79) (NOTE 3) 

I 

..... 
2 

.087(2.21) 
NDM 

178 (4.52) 

.168(4.27) m090(229) 

092 (2 34) 

082 (2 OB) •• 

n DI MENS IONS CONTROLLED AT HOUSING SURF ACE 

O[MENS[DNS ARE [N [NCHES (M[LL[METERS) 

BOTTOM VIEW 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1> 
Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation ............................................... 75mwf.2> 
Output Phototranslstor 
Collector-Emitter Voltage .. . . .. .. . . . .. . . . . . . .. . . . . . . . . .. .. . .. . . .. . .. . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . .. . . . .. .. .. .. .. .. . .. . .. . . . . . .. . . .. .. .. . . .. . .. 25mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 75mw<2> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Derate linearly 1.25mWl°C above 25°C. 
(3) d Is the distance from the assembly measurement surface to the reflective surface. 
(4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 

reflecting surface. 
(5) Off state collector current lc(OFF) is measured with no reflective surface in the optical path. 
(6) Lower curve is a calculated worst case and not the conventional - 2a limit. 
(7) All parameters tested using pulse techniques. 
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Types OPB606A, OPB606B, OPB606C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

Input Diode 

VF Forward Voltage 

IR Reverse Current 

Output Phototranslstor 

V(BR)CEO Collector-Emitter Breakdown Voltage 

V(BR)ECO Emitter-Collector Breakdown Voltage 

lcEO Collector Dark Current 

Combined 

IC(ON) On-State Collector Current 

IC(OFF) Off-State Collector Current 

VcE(SAT) Collector-Emitter Saturation Voltage 

Typical Performance Curves 

Collector Currant 
vs. Diode Forward Currant 
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Test Condition 

REFLECTllG SURFACE 

d = .110" 

TEST CONDITIONS 

IF=20mA 

VR=2.0V 

le= 100µA, 

IE= 100µA, 

VcE = 5.0 V, IF= 0, 
Ee=~ 0.10 µW/cm2 

VcE = 5.0 V, IF= 20 mA, 
d = 0.11 O in. (2. 79 mm) !3)<4> 

VcE = 5.0 V, IF= 20 mA,<5) 

IF= 20 mA, le= 100 µAl 
d = 0.11 o in. (2. 79 mm) 3><4> 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB607 
February 1993 

~®OPTEK 

Reflective Object Sensors 
Types OPB607A, OPB607B, OPB607C 

Features 

• Photodarlington output 
• Unfocused for sensing diffuse surface 
• Low cost plastic housing 

Description 

The OPB607 consists of an infrared 
emitting diode and an NPN silicon 
photodarlington mounted "side-by,side" 
on parallel axes in a gray opaque plastic 
housing. Both the emitting diode and 
photodarlington are encapsulated in a 
filtering epoxy to reduce ambient light 
noise. The photodarlington responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. 

.240 (6.IO)n:r.185 (4.70) PIN I~ INDICATOR 

.!80 (4.57) .170 (4.32) .087(2.21) 
OPT I CAL It NOM 

.020 (0.5l)'q]__l .130 (3.30) ' ' -+.245 (6.22) 
SO TYP . !9S ( 4. 95) =+- ~ _ _.:___:. 

.!8S (4.70) · 110 ( 2 · 79 ' L , , ~.97) 
.122 (3.10)--+--L__f w 
. 118 (3.00) .178 (4.52) 

MEASUREMENT SURFACE .168 (4.27) 
.110 (2.79) m090(229) 

I 

• 2 

092 (2 34) 

082 (2 08) 

BOTTOM VIEW 

.. 

(NOTE 3) 

• • 0 I MENS JONS CONTROLLED AT HOUSING SURF ACE 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Storage and Operating Temperature.......................... -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°cf1l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . • . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation ............................................... 75mW(2) 

Output Photodarlington 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current ............................................. 125mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75mW(2l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Derate linearly 1.25mWf'C above 25°C. 
(3) d is the distance from the assembly measurement surface to the reflective surface. 
(4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 

reflecting surface. 
(5) Off state collector current lc(OFFJ is measured with no reflective surface in the optical path. 
(6) Lower curve is a calculated worst case and not the conventional - 2cr limit. 
(7) All parameters measured using pulse techniques. 
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Types OPB607 A, OPB607B, OPB607C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX UNITS 

Input Diode 

VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Photodarlington 

V(BR)CEO Collector-Emitter Breakdown Voltage 15 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

lcEO Collector Dark Current 250 

Combined 

IC{ON) On-State Collector Current OPB607A 25 
OPB607B 17 
OPB607C 10 

le( OFF) Off-State Collector Current 10 

VcE(SAT) Collector-Emitter Saturation Voltage 1.10 

Typical Performance Curves 

Collector Current vs. 
Diode Forward Current 
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IE= 100µA 
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VcE=5.0V, IF=20mA 
d = 0.110 in. (2.79 mm)13l(4l 

VcE= 5.0 V, IF= 20 mA(s) 
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Normalized Collector Current 
vs. Object Distance 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB700 
May1993 

@.OPTEK 

Reflective Object Sensor 
Types OPB700, OPB700AL 

Features 

• Phototransistor output 
• Low profile to facilitate stacking 
• Low cost plastic housing 
• 4.0 inch minimum length lead wire 

(OPB700) 
• 18.0 inch minimum length lead wire 

(OPB700AL) 

Description 
The OPB700 series sensor consists of 
an infrared emitting diode and an NPN 
silicon phototransistor, mounted 
"side-by-side" on converging optical 
axes, in a black plastic housing. The 
phototransistor responds to radiation 
from the emitter only when a reflective 
object passes within its field of view. 

Leads are #26 AWG, teflon insulation, 
4.0" minimum length (OPB700) or 18.0' 
minimum length (OPB700AL), stripped 
and tinned. 

Replaces 
OPB700 
OPB700AL 

OPB253A 
OPB253AL 

.062( 1.59) R IOI 

(A)JRED -~WHJTE:(C) 

(K) 111.MX GREEN (E) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Storage TemperatureRange................................ -40°C to +125°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +100°C 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation ............................................... 80mw1> 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 25V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation ............................................... 50mw<2> 
Notes: 
(1) Derate linearly 1.07mWf'C above 25°C. 
(2) Derate linearly 0.67mWf'C above 25°C. 
(3) Measured using Eastman Kodak neutral whit.e test card with 90% diffuse reflectance as a 

reflecting surface. 
(4) Crosstalk (lex) is the collector current measured with the indicated current in the input diode 

and with no reflecting surface. 
(5) d is the distance from the assembly head to the reflective surface. 
(6) Lower curve is based on a calculated worst case condition rather than the conventional -2a 

limit. 
(7) All parameters tested using pulse technique. 
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Type OPB700, OPB700AL 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX 

Input Diode 
VF Forward Voltage 

IR Reverse Current 

Output Phototransistor 
V(BR)eEO Collector-Emitter Breakdown Voltage 25 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

leEO Collector Dark Current 

Combined 
le( ON) On-State Collector Current 25 

lex Crosstalk 

VeE(SAT) Collector-Emitter Saturation Voltage 

Typical Performance Curves 

Collector Current vs. 
Diode Forward Current 

Normalized Collector Current 
vs. Ambient Temperature 
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VeE = 5.0V, IF = 40mA, 
No Reflecting Surface(4) 
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Normalized Collector Current 
vs. Object Distance 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB701 
May 1993 

@®OPTEK 

Reflective Object Sensor 
Type OPB701, OPB701 AL 

Features 

• Photodarlington output 
• Low profile to facilitate stacking 
• Low cost plastic housing 
• 4.0 inch minimum length lead wire 

(OPB701) 
• 18.0 inch minimum length lead wire 

(OPB701AL) 

Description 
The OPB701 series consists of an 
infrared emitting diode and an NPN 
silicon photodarlington mounted 
"side-by-side" on converging optical 
axes, in a black plastic housing. The 
photodarlington responds to radiation 
from the emitter only when a reflective 
object passes within its field ol view. 

Leads are #26 AWG, teflon insulation, 
4.0" minimum length (OPB701) or 18.0" 
minimum length (OPB701AL), stripped 
and tinned. 

Replaces 
OPB701 
OPB701AL 

OPB125A 
OPB125AL 

126 AWG 

1.010(25.65)1 
. 990(25.15) 

.510(12.95) 1--

... 90(12 ... 5) I 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage Temperature Range............................... -40°C to +125°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +100°C 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation ............................................... 80mW(1) 

Output Photodarlington 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation ............................................... 50mW(2l 
Notes: 
(1) Derate linearly 1.07mW!°C above 25°C. 
(2) Derate linearly 0.67mWf'C above 25°C. 
(3) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 

reflecting surface. 
(4) Crosstalk (lex) is the collector current measured with the indicated current in the input diode 

and with no reflecting surface. 
(5) d is the distance from the assembly head to the reflective surface. 
(6) Lower curve is based on a calculated worst case condition rather than the conventional -2cr 

limit. 
(7) All parameters tested using pulse technique. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB701, OPB701 AL 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS 

Input Diode 
VF Forward Voltage 1.70 v 
IR Reverse Current 100 µA 

Output Photodarllngton 

V(BR)eEO Collector-Emitter Breakdown Voltage 15 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

leEO Collector Dark Current 1.00 

Combined 
le(ON) On-State Collector Current 2.0 

lex Crosstalk 20 

VeE(SAT) Collector-Emitter Saturation Voltage 1.10 

Typical Performance Curves 

Reflective Surface Collector Current 
vs. Diode Forward Current 
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I TEST CONDITIONS 

IF=50mA 

VR=2.0V 

le= 1ooµA 

IE= 100µA 

VcE = 10.0V, IF= 0, 
Ee ~ 0.100µW/cm2 

VeE= 5.0V, IF= 40m~, 
d = 0.200 in. (5.0Bmm) 3l!5l 

VeE = 5.0V, IF= 40mA, 
No Reflecting Surface(4) 

IF= 40mA, le = 1.0mA, 
d = 0.200 in. (5.0Bmm)(3)(5) 

Normalized Collector Current 
vs. Ambient Temperature 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB703 
June 1994 

@.OPTEK 

Reflective Object Sensors 
Types OPB703, OPB704, OPB705 

Features 

• Phototransistor output 
• High sensitivity 
• Low cost plastic housing 
• Available with lenses for dust 

protection and ambient light filtration 

Description 
The OPB703, OPB704 and OPB705 
each consist of an infrared emitting 
diode and an NPN silicon phototransistor 
mounted side-by-side on converging 
optical axes in a black plastic housing. 
The phototransistor responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. Various options allow no lens, blue 
polysulfone lens for dust protection or 
offset lens for improved resolution. 

Replaces 

OPB703 = KRBBOO 
OPB704 = KR8801 and OPB703A 
OPB705 = KR8802 

.062(1.59) A >DI 

~ .210(5.33) 

.1!0(3.BI) 
MINO 

.28!!(0.73) REFLECTIVE M:i90i4.Bi) 

/ f,J]~ Fo1 ~~~ 
~ ~'-r~~a~.,m 

.&IO(IS.49)11 
-+----~ .1::,3.BI) 

DltENSIDNS ARE IN 1t0£S(MILLIMETERS) 

•CAlKEE LEAD. D11£R LEADS N£ .060(1.!52) 
N>I. UHER. 

"'9703 "'9704 

(A) ANlllE 
(K) CA11UlE 
(E) EMITTER 
(C) ca.LECTOR 

"'9705 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c(1l 
Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation .............................................. 100mW(2) 

Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Power Dissipation............................................. 1oomw(2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Derate linearly 1.67mWf'C above 25°C. 
(3) d is the distance from the assembly face to the reflective surface. 
(4) Lower curve is based on a calculated worst case condition rather than the conventional -20" 

limit. 
(5) All parameters tested using pulse technique. 
(6) Crosstalk is the photocurrent measured with current to the Input diode and no reflecting 

surface. 
(7) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 

reflecting surface. 

OPB703 
OPB704 
OPB705 

DESCRIPTION 

No Lens 
Blue Polysulfone Lens 
Offset Lens 

Optek Technology, Inc. 1215 W. Crosby Road · Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB703, OPB704, OPB705 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX 

Output Diode 

VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Phototransistor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

lcEO Collector Dark Current 100 

Combined 

lc(ON) On-State Collector Current OPB703 200 
OPB704 200 
OPB705 100 

lex Crosstalk OPB703 20 
OPB704 20 
OPB705 10 

Typical Performance Curves 

Reflective Surface Collector Current 
vs. Diode Forward Current 

Diffused Surface Collector Current 
vs. Diode Forward Current 
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<( 

"-

100 

' 10 

i 
c: 1.0 
0 

~ 
8 0.1 
I 
u 

0.01 

1000 

5. 
I 

" ;:: 100 

:f 
c 
z 
<( 

"' 10 

"' I 
s 
~ 

1.0 

.....I +20 

p ..-1 x_ 

/ v _...., 
77 .......... SeeNole4 

T7 z 
Vee"' s v 
d=0.20in.(5.08mm) 

_[ __[_ 

10 20 30 40 50 

If - DIODE FORWARD CURRENT - mA 

Rise and Fall Time vs. 
Load Resistance 

100 1 K lDK 100K 

RL - LOAD RESISTANCE - r2 

UNITS TEST CONDITIONS 

v 
µA 

v 
v 
nA 

µA 
µA 
µA 

µA 
µA 
µA 

IF= 40 mA 

VR = 2.0 v 

lcE = 100 µA 

IEc = 100 µA 

VcE= 10.0 V, IF= 0, Ee= 0 

VcE = 5.0 V,IF = 40 mA, 
d = 0.15 inch (3.81 mm)(3H7l 

VcE = 5.0 V, IF= 40 mA(S) 

Normalized Collector Current 
vs. Ambient Temperature 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB703W 
June 1994 

~®OPTEK 

Reflective Object Sensors 
Types OPB703W, OPB704W, OPB705W 

Features 

• Phototransistor output 
• High sensitivity 
• Low cost plastic housing 
• Available with lenses for dust 

protection and ambient light filtration 

Description 

The OPB703W, OPB704W and 
OPB705W each consist of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted side-by-side on 
converging optical axes in a black plastic 
housing. The phototransistor responds 
to radiation from the emitter only when a 
reflective object passes within its field of 
view. Various options allow no lens, blue 
polysulfone lens for dust protection or 
offset lens for improved resolution. 

Leads are 26 AWG, PVC insulation, 4.5" 
(114.3mm) minimum length, stripped & 
tinned. 

Replaces 

OPB703W = KR8803 
OPB704W = KR8804 
OPB705W = KR8805 

.430(10.92) 

.4!0( 10.41) 

fffin-:x. 78) l:l 365(t27) 

OPB705W 

WIRE COLOR FUNCTION 

ORANGE ANODE 
GREEN CA.THODE 

DIMENSIONS ARE IN INCl£S(MJLLIMETERS) WHITE COLLECTOR 
BLUE EMITTER 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . -4o0c to +ao0c 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°C(1) 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mW(2l 
Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Derate linearly 1.82mWf'C above 25°C. 
(3) d is the distance from the assembly face to the reflective surface. 
(4) Lower curve is based on a calculated worst case condition rather than the conventional -2cr 

limit. 
(5) All parameters tested using pulse technique. 
(6) Crosstalk is the photocurrent measured with current to the input diode and no reflecting 

surface. 
(7) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 

reflecting surface. 

OPB703W 
OPB704W 
OPB705W 

DESCRIPTION 

No Lens 
Blue Polysulfone Lens 
Offset Lens 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB703W, OPB704W, OPB705W 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS[ TEST CONDITIONS 

Input Diode 

VF Forward Voltage 1.70 
IA Reverse Current 100 

Output Phototranslstor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

ICEO Collector Dark Current 

Combined 

IC(ON) On-State Collector Current 

lex Crosstalk 

Typical Performance Curves 

Reflective Surface Collector Currant 
vs. Diode Forward Currant 
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Diffused Surface Collector Currant 
vs. Diode Forward Current 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB706 
May 1993 

@.OPTEK 

Reflective Object Sensors 
Types OPB706A, OPB7068, OPB706C 

Features 

• Phototransistor output 
• Unfocused for sensing diffuse surface 
• Low cost plastic housing 

Description 

The OPB706 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted "side-by-side" 
on parallel axes in a black plastic 
housing. Both the emitting diode and 
phototransistor are molded out of black 
infrared transmissive plastic to reduce 
ambient light noise. The phototransistor 
responds to radiation from the emitter 
only when a reflective object passes 
within its field of view. 

.110 (2.791 

.090 (2.29) ** 

DOT INDICATES PIN 1 

OPTICAL If. 

**THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 

(1 )Collector 
(2) Emitter 
(3) Anode 
(4) Cathode 

.08712.21) 
NOM 

BOTTOM VIEW 
_ OPB706: Photo Transistor Output 

DPB707: Photo Darlington Output 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1) 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ......... ; ...................................... 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 75mw<2> 

Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75mw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Derate linearly 1.25mWf'C above 25°C. 
(3) d is the distance from the assembly face to the reflective surface. 
( 4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 

reflecting surface. 
(5) Crosstalk {lex) is the collector current measured with the indicated current in the input diode 

and with no reflecting surface. 
(6) Lower curve is based on a calculated worst case condition rather than the conventional -2cr 

limit. 
(7) All parameters tested using pulse technique. 
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Types OPB706A, OPB7068, OPB706C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX 

Input Diode 
VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Phototransistor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

ICEO Collector Dark Current 100 

Combined 

IC(ON) On-State Collector Current OPB706A 500 
OPB706B 350 
OPB706C 200 

lex Crosstalk 200 

VcE(SAT) Collector-Emitter Saturation Voltage 0.40 

Typical Performance Curves 

Collector Current 
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I UNITS I TEST CONDITIONS 
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IF=20mA 

VR=2.0V 
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VcE = 5.0V, IF= 0, 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB707 
May 1993 

~®OPTEK 

Reflective Object Sensors 
Types OPB707A, OPB707B, OPB707C 

Features 

• Photodarlington output 
• Unfocused for sensing diffuse surface 
• Low cost plastic housing 

Description 
The OPB707 consists of an infrared 
emitting diode and an NPN silicon 
photodarlington mounted "side-by-side" 
on parallel axes in a black plastic 
housing. Both the emitting diode and 
photodarlington are molded out of black 
infrared transmissive plastic to reduce 
ambient light noise. The photodarlington 
responds to radiation from the emitter 
only when a reflective object passes 
within its field of view. 

MIN• .170 (4.32) r.450(11.43)1.185(4.701 r 
~ .235 (5.97) 

DDT INDICATES PIN 1 

OPTICAL ~ 

.087 (2.21) 
NOM 

~~--::Ts.221 
\" _J_ .110(2.79) 

\. ·025 {0.&41 so NOM ~j .178 (4.52) L 
.Ol 5 (0.381 •CATHODE LEAD. OTHER LEADS ARE .168 (4.271 

..---,.....-, .06 (1.52) NOM. LONGER. 

.110 (2.79) 

.090 (2.29) ** 

**THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE j~~ 

3 2 

BOTTOM VIEW DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°d1l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75mW(2) 

Output Photodarlington 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(3l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Derate linearly 1.25mWf'C above 25°C. 
(3) Derate linearly 1.67mWf'C above 2s0c. 
(4) d is the distance from the assembly face to the reflective surface. 
(5) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 

reflecting surface. 
(6) Crosstalk (lex) is the collector current measured with the indicated current in the input diode 

and with no reflecting surface. 
(7) Lower curve is based on a calculated worst case condition rather than the conventional -2cr 

limit. 
(8) All parameters tested using pulse technique. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB707A, OPB7078, OPB707C 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX 

Input Diode 
VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Photodarlington 

V(BR)eeo Collector-Emitter Breakdown Voltage 15.0 

V(BR)eeo Emitter-Collector Breakdown Voltage 5.0 

leeo Collector Dark Current 250 

Combined 

le( ON) On-State Collector Current OPB707A 25 
OPB707B 17 
OPB707C 10 

lex Crosstalk 10 

Vee(SAT) Collector-Emitter Saturation Voltage 1.10 

Typical Performance Curves 

Coliector Current 
vs. Diode forward Current 
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Rise and Fall Time vs. 
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Normalized Collector Current 
vs. Ambient Temperature 
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I UNITS I TEST CONDITIONS 
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IF=20mA 

VR = 2.0V 

le= 100µA, 

le= 100µA, 

Vee = 5.0V, IF= 0, 
Ee~0.1µW/cm2 

Vee= 5.0V, IF= 20mA, 
d = 0.050 in. (1.27mm)(4)(S) 

Vee= 5.0V, IF= 20mA}6/ 

IF = 20mA, le = 2mA, 
d = 0.050 in. (1.27mm)(4)(5) 

Normalized Collector Current 
vs. Object Distance 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB708, OPB709 
May 1993 

~.OPTEK 

Reflective Object Sensors 
Types OPB708, OPB709 

Features 

• Focused for maximum sensitivity 
• Phototransistor (OPB708) or 

photodarlington (OPB709) output 
• Crosstalk does not exceed specified 

lcEO 
• Low cost plastic housing 

Description 

The OPB708 and OPB709 each consists 
of an infrared emitting diode and an NPN 
silicon phototransistor (OPB708) or 
photodarlington (OPB709), mounted 
side-by-side on converging optical axes, 
in a black plastic housing. Maximum 
sensitivity typically occurs 0.125 inches 
from the front of the housing. 

The photosensor responds to radiation 
from the LED only when a reflective 
object passes within its field of view. 

Both parts are constructed using either 
OP165 or OP265 series LEDs. The 
OPB708 uses an OP505 type 
phototransistor and the OPB709 uses an 
OP535 type photodarlington. 

.150(3.Bl) 
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.140(3.56) 
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DIMENSIONS ARE JN lNCHES(MILLIMETERS) 

•CA THOO€ LEAD. OTHER LEADS ARE . 060( I . 52) 
NDM LONGER. 

n THIS DIMENSION JS CONTROLLED "T 
THE HOUSING SURFACE. 

(A) ANODE 
(K) CATHODE 
(E) EMITTER 
( C) COLLECTOR 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -4o0c to +85°C 
Lead soldering temperature (1/6 inch [1.6 mm] from case for 5 sec. with soldering 
iron). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C 
Input Diode 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 mA 
Power Dissipation.............................................. 60 mW(2) 

Output Photosensor 
Collector-Emitter Voltage - OPB708. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 V 

OPB709 ................................... 15 V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 V 
Power Dissipation - OPB708 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mw(3) 

OPB709 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 mw(4) 

Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.00 mWf'C above 25°C. 
(3) Derate linearly 0.83 mWf'C above 25°C. 
(4) Derate linearly 2.08 mWf'C above 25°C. 
(5) d is the distance from the assembly face to the reflective surface. 
(6) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as 

a reflecting surface. 
(7) Lower curve is based on a calculated worst case condition rather than the conventional -2a 

limit. 
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Types OPB708 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX UNITS 

Input Diode 

VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Phototranslstor 

V(BR)Ceo Collector-Emitter Breakdown Voltage 30 

V(BR)eco Emitter-Collector Breakdown Voltage 5.0 

lceo Collector Dark Current 100 

Combined 

IC(ON) On-State Collector Current 10.0 

Vce(SAT) Collector-Emitter Saturation Voltage 0.40 

Typical Performance Curves 

Collector Currant vs. 
Diode Forward Currant 

Normalized Collactor Currant 
vs. Ambient Temperature 
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TEST CONDITIONS 

IF=40mA 

VR=.2.0V 

lc=100µA 

le= 100 µA 

Vee= 10.0V, IF=O, Ee=O 

Vee = 5.0 V, IF = 40 mA6 
d = 0.150" (3.81 mm)<5>< > 

IF = 40 mA, le = 3.0 µ8t 
d = 0.150" (3.81 mm)<5> 5> 

Normalized Collector Currant 
vs. Objact Distance 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB709 
Electrical Characcteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX 

Input Diode 

VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Photodarlington 

V(BR)CEO Collector-Emitter Breakdown Voltage 15.0 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

lcEO Collector Dark Current 250 

Combined 

lc(ON) On-State Collector Current 1.00 

VcE(SATJ Collector-Emitter Saturation Voltage 1.10 

Typical Performance Curves 

Collector Current 
vs. Diode Forward Current 
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Normalized Collector Current 
vs. Ambient Temperature 
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Normalized Collector Current 
vs. Object Distance 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB708, OPB709 

Response Time Test Circuit Switching Time Waveforms 
vour 

vcc 

INPUT PULSE 

OUTPUT 

Typical Interfacing Circuit 
Recommended for applications requiring adjustments on both sensitivity and hysteresis. 

Vee (+5 v TO +12 VJ 

SENSITIVITY 
CONTROL SOK 

10K 

REFLECTING SURFACE 

20K 

68K 

1K 

SOOK 
HYSTERESIS 
CONTROL 

OUTPUT 

Optek assumes no responsibility for use of any circuits shown and makes no representation that they are free from patent infringement. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB71 O 
May 1993 

@®OPTEK 

Reflective Object Sensors 
Types OPB710, OPB71 OF 

Features 

• Phototransistor output 
• Unfocused for sensing diffuse surface 
• Mounted on standard T0-72 header 
• Available in clear encapsulating 

epoxy (OPB710) or filtered 
(OPB71 OF) to reduce the effect of 
visible or fluorescent light. 

Description 

The OPB710 and OPB710F each 
consist of a gallium arsenide infrared 
emitting diode and an NPN silicon 
phototransistor.The emitting diode and 
detector are mounted side by side 
on parallel axes on a standard T0-72 
header. A black plastic sleeve is 
attached and filled with encapsulating 
epoxy to cover the emitter and detector. 
The "P' version has a filtering material 
added to the epoxy to reduce the effect 
of ambient light. The package contains 
an internal barrier which prevents diode 
emissions from reaching the sensor 
directly. 

.047 (! .19) 

.037 (0.94) 

¢ 105 (2.67) PlN CIRCLE • ¢ .017 (0.43) NOM 
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• THIS OlMENSJON IS CONTROLLED 
AT THE HOUSl NG SURF ACE 

OlMENSJONS ARE JN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -20°c to +85°C 
Operating Temperature Range ................................ o0c to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c(l) 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300pps) ......................... 3.0A 
Reverse DC Voltage ................................................ 3.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75mW(2) 

Output Photosensor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150mW(3) 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate Linearly 1.67 mWf'C above 25°C. 
(3) Derate Linearly 3.33 mWf'C above 25°C. 
(4) Measured using an Eastman Kodak neutral white test card having 90% diffuse reflectance 

located 0.250 inch (6.35mm) from the face of the OPB710. 
(5) Crosstalk (lex) is the collector current measured with the indicated current on the input diode 

and with no reflecting surface. Ambient light is excluded with a black box. 
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Types OPB710, OPB71 OF 
Electrical Characteristics (TA = 25°C unless otheiwise noted) 

SYMBOL I PARAMETER I MIN I TYP MAX 

Input Diode 

VF Forward Voltage 1.50 

IR Reverse Current 100 

Output Phototranslstor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

ICEO Collector Dark Current 

Combined 

le( ON) On-State Collector Current 

lex Crosstalk 

Typical Performance Curves 

Collector Current vs. 
Diode Forward Current 
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1.0 1--1--+i--=~-"'1"=-+-; 

-40 -20 20 40 60 80 

TA - AMBIENT TEMPERATURE - 0 c 

LED and Phototransistor 
Angular Displacement 

1.25 ,.........,....--,,.........,....--,--.---,.-...--. 

- Phototransistor --LEO 
lf=30mA 

~ > Loo 1-+-i1-.,.....a ..... ...--t--t--t 
""" uu; 

"'" e ~ o.1s 1---+__,~-+--1-+-'\-\-+---+ 
~; 
~z 

8~ 
0.'~ 0.50 1---+--H>---+---<-+--<'H---+--t 

~"' 
~~ 
/~ ci: 0.25 l---'--1---+--1-+---+--':!I---+ 
::; 

100 75 50 25 25 50 75 100 

8 - ANGULAR DISPLACEMENT - Degrees 

I UNITS I TEST CONDITIONS 

v 
µA 

v 
v 
nA 

µA 

nA 

IF=50mA 

VR = 3.0V 

le= 1.00mA, 

IE= 100µA, 

VeE = 5.0V, IF= 0, 
Ee~0.1µW/cm2 

VcE = 5.0V, IF= 50mA 
d = 0.250 in. (6.35mm)l4l 

VeE = 5.0V, IF= 50mA!; 
No Reflecting Surface( ) 

Normalized Collector Current 
vs. Object Distance 

1.25 ~~~~~~~..--1..--1.,........,1 

If =50mA 
Vce=sv 

1.00 !--c..,_-+--+---+-1-+- (See Note 4) --i 

0.75 t-++++--+---+-1'--+-+--+---+-f 

0.50 f++-l-\l--+---+-11--+--+--+---+-f 

0.25 ...._+-.... h_,,._-+--+----+---+->--+--4 

I'{.._ 
0.1 0.2 0.3 0.4 0.5 

d - DISTANCE TO REFLECTIVE SURFACE - Inches 

Test Condition 

REFLECTING SURFACE 

IAI IKI IEI ICI 
LEO PHOTOTRANSISTOR 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@.OPTEK 

Reflective Object Sensor 
Type OPB711 

Features 

• Phototransistor output 
• Unfocused for sensing diffuse surface 
• Low cost plastic housing 

Description 

The OPB711 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted "side-by-side" 
on parallel axes in a infrared 
transmissive plastic housing. Both the 
emitting diode and photosensor are 
molded out of black infrared transmissive 
plastic to reduce ambient light noise. The 
photosensor responds to radiation from 
the emitter only when a reflective object 
passes within its field of view. 

.105 (2.67) 

~ 

l·'':l,~';62);.--~ ---,----.-

1__ PIN 2 ~.65) 

1 PINI 

L~2.79) 
.090 (2.29) .. 

110 (2.79) .. 

L380 (965) 
.370 (9 . .W) 

.370 9.<10) 

.130 (3.30) 

~ 

.sos (12.83) 

~ 

DOT Jf'C)JCATES 
PIN I 

•CATHODE LEAO. OTl£R LEADS ME. .060 (1.52) NOM LONGER. 

•• THIS DH£NSION IS C~L.£0 AT TIE lfl.JSJNG SURF'ACE. 

DIMENSIONS ARf IN INCt£5 (MILLl1£TERS), i:··~> 

i--:=\~=~I ~-'-~Ir.--=:::::; 
025 (O &t) ---so .... 

. 015 (0.38) 

(2) :n~------<--1 : (3) 
I A/ I 
I I 

(I) ._ _________ .J (4) 

OPB711 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature.......................... -40°C to +85°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°cC1> 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80mW2l 
Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Power Dissipation ............................................... 80mWC2l 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Derate linearly 1.33mWf'C above 25°C. 
(3) d Is the distance from the assembly head to the reflective surface. 
(4) Measured using Eastman Kodak neutral wh:te test card with 90% diffuse reflectance as a 

reflecting surface. 
(5) Crosstalk {lex) Is the collector current measured with the indicated current In the input diode 

and with no reflecting surface. 
(6) Lower curve is based on a calculated worst case condition rather than the conventional -2a 

limit. 
(7) Performance curves are those of the OPB706. These curves represent the response of the 

OPB711 at the same conditions. 
(8) All parameters tested using pulse technique. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (2'4) 323-2200 Fax (214) 323-2396 
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Type OPB711 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX 

Input Diode 
VF Forward Voltage 

IR Reverse Current 

Output Phototransistor 
V(BR)eEO Collector-Emitter Breakdown Voltage 

V(BR)Eeo Emitter-Collector Breakdown Voltage 

leEO Collector Dark Current 

Combined 
le(ON) On-State Collector Current 

lex Crosstalk 

VeE(SAT} Collector-Emitter Saturation Voltage 

Typical Performance Curves 

Collector Current 
vs. Diode Forward Current 

10~~ 
" ~+2a i--

11.0 ~~~v~§~~~x~;;~~~ ffi I= 7-LJ 

~ l-_/LH--+-,...+~.-1=---f-- See Note 6 -

:; 0.1 1:t/L~~L-~$::==\:=:i===l 
~ i.L 
~ o.o1 ·[==l==f=::;v-;;cE:.:-;5~v~t--~:; 
!=' ---+---+-- d"' 0.05 in. (1.27 mm) -

(See ~otes 4, B? -
0.001 ._ _ _._ _ _._ _ _... __ .J..L---1 

1.6 

1.2 

0.8 

0.4 

0 

1.70 

100 

30 

5.0 

100 

350 

100 

0.40 

Normalized Collector Current 
vs. Ambient Temperature 

+Zo .. •....L . . . .. 
v ~ xi:::::::: ,,. --r-::-

-20 
,,."' 

If= 20 mA -
VcE = 5 V 
d = 0.05 in. (1.27 mm) _ 

lS"~tBJ_ _l 
0 10 20 30 40 50 -60 -40 -20 0 20 40 60 80 100 

If - DIODE FORWARD CURRENT - mA 

Risa and Fall Time vs. 
Load Resistance 

"-
I 

!;!! 
~ 100 I=----+--~-+---~ 

~ 
Q 
z .. 
~ 

~ 10 1=:;.,,.~-t-----t----=1 
I 

1 K !OK IOOK 

RL - LOAD RESISTANCE - !1 

TA - AMBIENT TEMPERATURE - °C 

Test Condition 

IAI IKI IEI IC) 
LED PHOTOTRANSISTOR 

I UNITS I TEST CONDITIONS 

v 
µA 

v 
v 
nA 

µA 

nA 

v 

1.6 

1.2 

0.8 

0.4 

IF=20mA 

VR=2.0V 

le= 100µA, 

IE= 100µA, 

VeE = 10.0V, IF= 0, 
Ee~ 0.1 µW/cm2 

VeE = 5.0V, IF= 20mAl 
d = 0.080 in. (2.03mm) 3H4l 

VeE = 5.0V, IF= 20mA, 
No Reflecting Surface(S) 

IF= 20mA, le = 50µA, 
d = 0.080 in. (2.03mm)(3l(4) 

Normalized Collector Currant 
vs. Object Distance 

lf=20mA VcE • 5 V .. (See Notes 4, 8) 

.rl .... +2a 

If t -- x -I 
-- - -la 

I ! I 

I ' . . . 
I ~ I 

T " ~ \:!-~ LL ..L 

D.1 0.2 0.3 0.4 0.5 

d - DISTANCE TO REFLECTIVE SURFACE - Inches 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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8 .. 0PTEK 

Reflective Object Sensor 
Type OPB712 

Features 

• Photoclar1ington output 
• Unfocused for sensing diffuse surface 
• Low cost plastic housing 

Description 

The OPB712 consists of an infrared 
emitting diode and an NPN silicon 
photodar1ington mounted "side-by-side" 
on parallel axes In a infrared 
transmissive plastic housing. Both the 
emitting diode and photodar1ington are 
molded out of black infrared transmissive 
plastic to reduce ambient light noise. The 
photoclarlington responds to radiation 
from the emitter only when a reflective 
object passes within its field of view. 

I PINI 

L~ .. 
.090 (2.29) 

L~ 
.370 (9 . ..0) 

. 110 (2.79) .. 

.130 (3.30) 

~ 

.105 (2.&7) 

~ 

DOT IJll)ICATES 
PIN I 

• CATH:JDE L£1\[), OTl-ER LEADS ARE .060 ( 1.52) tot LONGER • 

.. THIS D11ENSJ~ JS COOTRa..LED AT THE HOUSING SURFACE. 

Dlt£N510NS AR£ IN INCHES (MTLLHETERS). r:•~l 

1=:\~1 II 1~·••l ~.59) 

(2) :D" ______ ti ___ , (3) 

: A/ : 
I I 

.025 (0.6'1) SO NDM 

.015 (0.38) 

(I) L.---------..1 (<!) 

CP8712 

Absolute Maximum Ratings (TA = 2s0c unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ............................................... ; 2.0V 
Power Dissipation. . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80mwl2l 
Output Photodarlington 
Collector-Emitter Voltage.. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125mw<7l 
Notes: 
(1) RMA flux Is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Derate linearly 1.33mWl°C above 25°C. 
(3) d is the distance from the assembly head to the reflective surface. 
(4) Measured using Eastman Kodak neutral white test card with 90% diffuse reflectance as a 

reflecting surface. 
(5) Crosstalk (lex) is the collector current measured with the indicated current in the input diode 

and with no reflecting surface. 
(6) Lower curve Is based on a calculated worst case condition rather than the conventional -2a 

limit. 
(7) Derate linearly 2.08mWl°C above 25°C. 
(8) Performance curves are those of the OPB707. These curves represent the response of the 

OPB712 at the same conditions. 
(9) All parameters tested using pulse technique. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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TypeOPB712 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX 

Input Diode 
VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Photodarlington 

V(BR)eEO Collector-Emitter Breakdown Voltage 15 

V(BR)EeO Emitter-Collector Breakdown Voltage 5.0 

leEO Collector Dark Current 250 

Combined 

le( ON) On-State Collector Current 20 

lex Crosstalk 25 

VeE(SAT) Collector-Emitter Saturation Voltage 1.10 

Typical Performance Curvas 

Collector Currant vs. 

1000 

.. 
e 
I 100 .... 

1l: 
a: 

B 10 a: 
0 

~ 
8 1.0 
I .., 

0.1 

~ 
~ 1.D 
~ 
~ 

~ 
Q 
z 
< 
w 

Diode Forward Currant 

+2a 

~ 
f----1 x:-

rL 

r See Note&~ 

Vcp5V ~ 
d = 0.05 in. (1.27 mm) -I 
(S1o,.s4,~ 

10 20 30 40 50 

IF - DIODE FORWARD CURRENT - mA 

Rise and Fall Time vs. 
Load Resistance 

~ 0.1 1=----+---+-,_--=1 

10 100 1 K 

RL - LOAD RESISTANCE - !2 

Normalized Collector Currant 
vs. Ambient Temperature 

1.6 ...--..---..-..---.--.,.-..---....-

+Za 

··. 1.2 t---+--.--+---+---+-+--+---1 
x i--f.:::t-. 
~ 0.8 t---+---+-+---+---+-+-" ....... --1 

0.4 !---+--+-+--- IF • 20 mA -
VcE•5V . 

I---+--+--<..__ d • 0.05 in. (1.27 mm) _ 

J8"j_'esl) l 
-60 -40 -20 0 20 40 60 80 100 

TA - AMBIENT TEMPERATURE - 0 c 

Test Condition 

(A) IKI (El (Cl 
LED PHOTDDARLINGTDN 

I UNITS I TEST CONDITIONS 

v 
µA 

v 
v 
nA 

mA 

µA 

v 

IF=20mA 

VR=2.0V 

le= 100µA, 

IE= 100µA, 

VeE = 10.0V, IF= 0, 
Ee~ 0.1µW/cm2 

VeE = 5.0V, IF= 20mAt 
d = 0.080 in. (2.03mm) 3><4> 

VeE = 5.0V, IF= 20mA, 
No Reflecting Surface(S) 

IF= 20mA, le = 5.0mA, 
d = 0.080 in. (2.03mm)<3><4> 

Normalized Collector Currant 
vs. Object Distance 

1.6 ....-r--1--.--.--.--r--rT--r:-r--rT--. 
lp20mA 

I--+--+--+--+--+--+ Yep 5 V -
(See Notes4,I) 
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If~"• • --- -2a 

0.8 Ht--+--li"<-f'-""-'!.o.,ri--+--+--+--+--t 

ti '~ •• •• 
; ',~ .... 

0.4 1+-+-+-+-+.--+--"'k-+--+--+-"-"I 
l ', ~ 
I ' 

I "" 0 .__..._..._...._....._ .............................. __. 

0 0.1 o.z 0.3 0.4 0.5 

d - DISTANCE TO REFLECTIVE SURFACE - lnch15 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~®OPTEK 

Reflective Object Sensors 
Types OPB730, OPB730F 

Features 

• Photodarlington output 
• Unfocused for sensing diffuse surface 
• Mounted on standard T0-72 header 
• Available in clear encapsulating 

epoxy (OPB730) or filtered 
(OPB730F) to reduce the effect of 
visible or fluorescent light. 

Description 

The OPB730 and OPB730F each 
consist of a gallium arsenide infrared 
emitting diode and an NPN silicon 
photodarlington. The emitting diode and 
detector are mounted side by side 
on parallel axes on a standard T0-72 
header. A black plastic sleeve is 
attached and filled with encapsulating 
epoxy to cover the emitter and detector. 
The "P' version has a filtering material 
added to the epoxy to reduce the effect 
of ambient light. An internal barrier 
prevents light from reaching the detector 
directly. 

r.500(12.70)-i .150(3.81) 1-
1 MIN I ,130 (3.30) =0-t 
====I. .ZZO (5.59) DIA 

.zoo (5.08) 

\.,,,.,...... _J 
*THIS DIMENSION IS CONTROLLED 

AT THE HOUSING SURFACE 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -20°C to +85°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o0c to +70°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with 
soldering iron] .................................................. 240°d1l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300pps) ......................... 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75mw<2> 

Output Photosensor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Power Dissipation .............................................. 150mw<3> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate Linearly 1.67 mWf'C above 25°C. . 
(3) Derate Linearly 3.33 mWf'C above 25°C. 
(4) Measured using an Eastman Kodak neutral white test card having 90% diffuse reflectance 

located 0.250 inch (6.35mm) from the face of the OPB730. 
(5) Crosstalk (lex) is the collector current measured with the indicated current on the input diode 

and with no reflecting surface. Ambient light is excluded with a black box. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB730, OPB730F 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX 

Input Diode 
VF Forward Voltage 1.50 

IR Reverse Current 100 

Output Photodarllngton 
V(BR)eeo Collector-Emitter Breakdown Voltage 15 

V(BR)eeo Emitter-Collector Breakdown Voltage 5.0 

leeo Collector Dark Current 

Combined 

le( ON) On-State Collector Current 

lex Crosstalk 

Typical Performance Curves 

Collector Currant vs. 
Diode Forward Currant 

3.0 ---.1--.--....--...----....-...... 
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1.0 
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Normalized Collector Current 
vs. Ambient Temperature 
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If =1mA 
1-VcE=5V 

(SeeNote4) x 
1.0 t--+----+-V1__.....,.LJ.__...---+---I 
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I UNITS I 

v 
µA 

v 
v 
nA 

mA 

nA 

1.25 

1.00 

0.75 

0.50 

0.25 

TEST CONDITIONS 

IF=50mA 

VR=3.0V 

le= 1.00mA, 

le= 100µA, 

Vee= 5.0V, IF= 0, 
Ee :$;0.1µW/cm2 

Vee = 5.0V, IF= 50mA, 
d = 0.250 in. (6.35mm)(4l 

Vee= 5.0V, IF= 50mA5) 
No Reflecting Surface< 

Normalized Collector Currant 
vs. Object Distance 

;:.~mI 

~ 
Vee =SV 
(SeeNote4J -1 
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> .... 
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TA - AMBIENT TEMPERATURE - °C 

LED and Photodarlington 
Angular Displacement 
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1.00 l--+-1--b-"-=t--+-i'""""I 

~ 0.75 1--1--lf--r+--+-t"Tti----t--1 
.... 
:1 
~ 0,50 1--1--1--+--+-+---H--t--1 

"' :1 

75 50 25 25 50 75 100 
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d - DISTANCE TO REFLECTIVE SURFACE - Inches 

Test Condition 

REFLECTING SURFACE 

(Al (Kl lEI (CJ 
LED PHDTODARLINGTON 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@®OPTEK 

Reflective Object Sensors 
Types OPB740, OPB741, OPB742, OPB743, OPB744 

Features 

• Focused for maximum sensitivity 
• Phototransistor output 
• PC board mounting 

Description 

The OPB740 through OPB744 reflective 
object sensors each consist of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted side by 
side on converging optical axes in a 
black plastic housing. Various options 
include choice of no windows, blue 
polysulfone windows for dust protection 
or opaque windows with offset openings 
for improved resolution. Available with 
wires as OPB740W/OPB744W series. 

The phototransistor responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. 

Replaces 

OPB740 K8700 
OPB741 = K8701 
OPB742 = K8708 
OPB743 K8710 
OPB744 = K8711 

150(3.61) 
MIN• 

.135(3.43) 

. Jl5(2.92) 

.160(4.06) 

.140(3.56) 

. 062( 1. 59) R NOM 

.210(5.33) 

~ 

.025(0.&4) 
---50 NOM 
.015(0.38) 

DIMENSIONS ARE JN INCHES(MlLLJMETERS) 

llECATHODE LEAD. OTHER LEADS ARE .060(1.52) 
NOM LONGER. 

u THIS DIMENSION IS CONTROLLED AT 
THE HOUSING SURFACE. 

(A) Af\IJDE 
(K) CATHODE 
(E) EMITTER 
(C) COLLECTOR 

OP8742 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

., 
.385(9. 76) 

~27) 

Storage and Operating Temperature Range.................... -40°C to +85°C 
lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 

Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 1 OOmw<2> 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate Linearly 1.67mWf'C above 25°C. 
(3) d is distance from the assembly face to the reflective surface. 
(4) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as 

a reflecting surface. 
(5) Lower curve is based on calculated worst case condition rather than the conventional -2cr 

limit. 
(6) Crosstalk is the photocurrent measured with current to the input diode & no reflecting surface. 
(7) All parameters tested using pulse technique. 

DESCRIPTION 

OPB740 No windows 
OPB741 Blue windows 
OPB742 Offset windows 
OPB743 No windows 
OPB744 Blue windows 
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Types OPB740, OPB741, OPB742, OPB743, OPB744 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN MAX I UNITSI TEST CONDITIONS 

Input Diode 

VF Forward Voltage 1.70 
IR Reverse Current 100 

Output Phototransistor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

lcEO Collector Dark Current 

Coupled 
le(ON)(3)(4) On-State Collector Current 

lcx<5> Crosstalk 

Typical Performance Curves 

Collector Current vs. 
Diode Forward Current 

~ 1.0 ~l..L:$=$~;:;_l~~-~ 1-.L Vcp5V ::: ·r--+---1- d = 0.15 in. (3.81 mm) 

(SH_[_Note 6)_[_ 
0.1 .__..__....._ _ _._ _ __,__~ 

100 

OPB7 40/0PB741 50 
OPB742 10 
OPB743/0PB744 200 

OPB740/0PB741 10 
OPB742 100 
OPB743/0PB744 20 

Normalized Collector Current 
vs. Ambient Temperature 

1.6 

1.4 

+2a .. . 
·~ .. . 

....... . 1.2 

1.0 

~ ' x /", 
I I"--

iL 
71 _.., .. 

lf=40mA 
-2a VcE • 5 V 

0.8 

0.6 

0.4 

0.2 d =0.15 in (3.81 mm) 

v 
µA 

v 
v 
nA 

µA 
µA 
µA 

µA 
nA 
µA 

IF=40mA 
VR=2.0V 

le= 100µA 

IE= 100µA 

VeE = 10.0V, IF= 0, Ee= 0 

VeE = 5V, IF= 40mA, d = 0.15" 
VeE= 5V, IF= 40mA, d = 0.15" 
VeE = 5V, IF= 40mA, d = 0.15" 

Vee= 5V, IF= 40mA 
Vee= 5V, IF= 40mA 
Vee= 5V, IF= 40mA 

Normalized Collector Current 
vs. Object Distance 

1.6 ,.......,......,......"T""...,....""T""""T"....,..--,.--r--. 
lf"'40mA 

1.4 I--+-:·...__·':.-+---<--+--+- ~~~ -

• ••• +20 
1.2 I--++--+---<--+--+--+--+--+--< :_p 
1.0 1--~1+-+'k-+-+-+ -- x 

! I I\• -- - -2o . , ~ 
0.8 t--~+-+n"+--+--+--+---+--t--1 

1 ~-0.6 t--W+', +--+-''-\--o-+--+--+---+--t--1 
• I 'I\·~ 

0.4 ~----+--+----<~'"-''1......,,....._-+--+--+--< 
• I \(• 

0.2 ~' ,,I"""' ..... 

I 

10 20 30 40 50 -60 -40 -20 0 20 40 60 BO 100 0.1 0.2 0.3 0.4 0.5 

If - DIODE FORWARD CURRENT- mA TA - AMBIENT TEMPERATURE - °C d - DISTANCE TO REFLECTIVE SURFACE - Inches 

Rise and Fall Time vs. Test Condition 
Load Resistance 

REFLECTING SURFACE 

~ 
I 

"' " ;:: 100 
~ 
~ 

:f 
"' 2 

" "' ~ 101=-"""--+----+-----=I 
I 

1.0 ............................................................................... ......... 

100 1 K 10K 100K 
(A) (K) 

LEO 

(E) (C) 

PHOTOTRANSISTOR 

RL - LOAD RESISTANCE - U 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB740W 
May 1993 

@@OPTEK 

Reflective Object Sensors 
Types OPB740W, OPB741W, OPB742W, OPB743W, OPB744W 

Features 

• Focused for maximum sensitivity 
• Phototransistor output 
• Low cost plastic housing 
• 4.0" min 26 AWG wire leads 

Description 

The OPB740W through OPB744W 
reflective object sensors each consist of 
an infrared emitting diode and an NPN 
silicon phototransistor mounted side by 
side on converging optical axes in a 
black plastic housing. Various options 
include choice of no windows, blue 
polysulfone windows for dust protection 
or opaque windows with offset openings 
for improved resolution. Available with 
PC board mounting as OPB740/0P8744 
series. 

The photosensor responds to radiation 
from the emitter only when a reflective 
object passes within its field of view. 

Replaces 

OPB740W = K8702 
OPB741W = K8703 
OPB743W = K8712 
OPB744W = K8713 

.135(3.43) 

.115(2.92) 
.062(1.59) RNOM 

DlMENSJONS ARE IN INCHES(MILLIMETERS) 

OPB742W 

WIRE COLOR 

"''""' GREEN 

WHITE 

SLUE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

FUNCTION 

A"'°E 
CATHODE 

COLLECTOR 
EMITTER 

Storage and Operating Temperature Range.................... -40°C to +B0°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°C(1) 

Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage ................................................... 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mW(2) 

Output Photosensor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate Linearly 1.82mWl°C above 25°C. 
(3) d is distance from the assembly face to the reflective surface. 
(4) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as 

a reflecting surface. 
(5) Lower curve is based on calculated worst case condition rather than the conventional -2cr 

limit. 
(6) Crosstalk is the photocurrent measured with current to the input diode & no reflecting surface. 
(7) All parameters tested using pulse technique. 

DESCRIPTION 

OPB740W No windows 
OPB741W Blue windows 
OPB742W Offset windows 
OPB743W No windows 
OPB744 W Blue windows 
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Types OPB740W, OPB741W, OPB742W, OPB743W, OPB744W 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITSI TEST CONDITIONS I Input Diode 

Forward Voltage 1.70 
Reverse Current 100 

Output Phototranslstor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

lceo Collector Dark Current 

Coupled 
le(ON)(3)(4) On-State Collector Current 

lex<6> Crosstalk 

Typical Performance Curves 

Collector Current vs. 
Diode Forward Current 

1000 

~ .. 
"-
I 100 

+2a ./ ~ 

::2l I::::'.:::: x 
.... 

I 
10 "' 

~ 
'Z 

" 
~ 
" .. 1.0 

~ 1eeNDl81·-z 
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I .. r VcE • 5 V 
d = 0.15 in. (3.81 mm) 

See-• 
0.1 ..1. J. 

10 20 30 40 50 

If - DIODE FORWARD CURRENT - mA 

Rise and Fall Time vs. 
Load Resistance 

1000 

5. 
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~ 
;: 100 
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:i: 
" z .. 
w 
!<! 10 
"' I 
:r 
,:;. 

1.0 
100 1 K 1DK 100K 

AL - LOAD RESISTANCE - fl 

100 

OPB740W/OPB741W 50 
OPB742W 10 
OPB743W/OPB744W 200 

OPB740W/OPB741W 10 
OPB742W 100 
OPB743W/OPB744W 20 

Normalized Collector Current 
vs. Ambient Temperature 

1.6 

1.4 

+2a .. . -.-. 
i- .. . . _._• 

1---1 ' 
ii ~ 

I "'-1 IL .;;'I 
._..j' If =4DmA 

-20 Vcp5V 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 d=0.15in(J.81 mm) 

-60 -40 ·-20 0 20 40 60 80 1 DO 

TA - AMBIENT TEMPERATURE - °C 

Test Condition 

REFLECTING SURFACE 

(A) (K) (E) (C) 

LED PHOTDTRANSISTDR 

v 
µA 

v 
v 
nA 

µA 
µA 
µA 

µA 
nA 
µA 

IF=40mA 
VR=2.0V 

le= 100µA 

IE= 100µA 

Vee= 10.0V, IF= 0, Ee= 0 

Vee= 5V, IF= 40mA, d = 0.15' 
Vee= 5V, IF= 40mA, d = 0.15" 
Vee= 5V, IF= 40mA, d = 0.15' 

Vee= 5V, IF= 40mA 
Vee= 5V, IF= 40mA 
Vee= 5V, IF= 40mA 

Normalized Collector Current 
vs. Object Distance 

1.6 .--.,....-...-...-.....--.--.----.--...--.--. 

If •4~ mA
1 

1.4 ~+-c,Y-, +--+--+---+- Vee = s v -i 
: ~ SeeNole4 

• • • • +2a 
1.2 ~t-+-+-ot--+--+--+--+--+--t--1 

,;h 
1.0 ,__,.......JJ'<+-.,,.,,,,-+--+--+- -- x 

o.8 ,__ ... ;it-w, ... /-+~,.~-. -+--+---+-_-+ ___ -+20__, 

0.6 1--r+"+--+Lil__._.,..._,__+-+---+--t--t . ,' \~~-
0.4 l--o.\11-+-+--fr'...,..,,--t--+--+--t--t 

• I '-'l' • 
0.2 ., '~La. 

;/) ',~ .... 
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d - DISTANCE TD REFLECTIVE SURFACE - Inches 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB745 
May 1993 

@®OPTEK 

Reflective Object Sensor 
Type OPB745 

Features 

• Focused for maximum sensitivity 
• Photodarlington output 
• Crosstalk does not exceed specified 

lceo 
• PC board mounting 

Description 

The OPB745 reflective object sensor 
consists of an infrared emitting diode 
and an NPN silicon photodarlington 
mounted side by side on converging 
optical axes in a black plastic housing. 

The photodarlington responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. 

Replaces 
K8709 

.150(3.BI) 
MIN• 

.135(3. 43) 

.115(2.92) 

.160(4.06) 

.J"IO(J.56) 

.062( 1.59) R NOM 

.025(0.6<1) 
---SONOM 
.015(0.38) 

DH£NSIONS ARE IN JNOES(MILLIMETERS) 

•CATHODE LEAD. OTl-ER LEADS ARE .060(1.52) 
NOM LONGER. 

n THIS DIMENSION 15 CONTROLLED AT 
THE HOUSING St.RF ACE . 

M.210(5.33) 

.190(4.83) 

7J~:-Fw1-::x 78) .. o[_EJ ~·(r7) 

(A) ANODE 
(K) CATHODE 
(E) EMITTER 
( C) COLLECTOR 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................... ; ............... 240°c(1) 

Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation .............................................. 100mW(2) 

Output Photodarllngton 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 15.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate Linearly 1.67mWf'C above 25°C. 
(3) d is distan.ce from the assembly face to the reflective surface. 
(4) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as 

a reflecting surface. 
(5) Lower curve is based on calculated worst case condition rather than the conventional -2cr 

limit. 
(6) Crosstalk is the photocurrent measured with current to the input diode & no reflecting surface. 
(7) All parameters tested using pulse technique. 
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Type OPB745 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS! TEST CONDITIONS 

Input Diode 
Forward Voltage 1.70 

Reverse Current 100 

Output Photodarlington 

V(BR)eeo Collector-Emitter Breakdown Voltage 15 

V(BR)eeo Emitter-Collector Breakdown Voltage 5.0 

leeo Collector Dark Current 

Coupled 
le(ON)<3><4> On-State Collector Current 

lex <2> Crosstalk 

Typical Performance Curves 

Collector Currant 
vs. Diode Forward Currant 

~ 1.0 t:::;~LJ~J..-""==i:~~~s=~ 
~ J.=.LL ~ SeoNoto5 --1 
g;u'" 1L ,L_ 

ILL. 
a: 0.1 11:~!::=$=$==1==~ 
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~ --t---+-- ~~E0~1: ~. {3.81 mm) 

Sej_Nolo4 _l_ 
0.001 .__.._ _ _._ _ _._ _ _._ _ __. 
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If - DIODE FORWARD CURRENT - mA 

Risa and Fall Time vs. 
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RL - LOAD RESISTANCE - fl 

250 

1.00 
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Normalized Collector Currant 
vs. Ambient Temperature 

3.2 ----~---~--
If ""!4om"J: T 

2.8 Vee= 5 V 
d = D.15 in. (3.81 mm) 

2.4 . . 
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12 1---+--+-+--+--.3".,,...,.~J..---t-1 
+Za ••~••• •_¥ 

0.8 1----t--+-+:.';'i'l--+ ......... ..,:t-._-... -r-----t 
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TA - AMBIENT TEMPERATURE - °C 

T ast Condition 

REFLECTING SURFACE 

(Al (Kl (El (Cl 
LEO PHOTOOARLINGTON 

v 
µA 

v 
v 
nA 

mA 

nA 

IF=40mA 

VR=2.0V 

le= 100µA 

le= 100µA 

Vee= 10.0V, IF= 0, Ee= 0 

Vee= 5V, IF =40mA, d = 0.15' 

Vee = 5V, IF= 40mA 

Normalized Collector Currant 
vs. Object Distance 

2.00 -~~~----.-.~.~~ 
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d - DISTANCE TO REFLECTIVE SURFACE - Inches 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@®OPTEK 

Reflective Object Sensor 
Type OPB745W 

Features 

• Focused for maximum sensitivity 
• Photodarlington output 
• Crosstalk does not exceed specified 

lceo 
• 4.0" min 26 AWG wire leads 

Description 

The OPB745W reflective object sensor 
consists of an infrared emitting diode 
and an NPN silicon photodarlington 
mounted side by side on converging 
optical axes in a black plastic housing. 
Available with PC board leads as 
OPB745. 

The photodar1ington responds to 
radiation from the emitter only when a 
reflective object passes within its field of 
view. 

135(3.43) 

.115(2.92) 

.160(4,06) 

:L ==1<=0(=3=56=)=1 

.082(1.59) R NOM 

DIMENSIONS llRE IN INCHES(MILLIMETERS) 

M.210(5.33) 

.190(1.83) 

,J~:-w-:L.) 
690[_~_:!27) 

WIRE COLOR FUNCTION 

ORANGE ANODE 

GREEN CATHODE 

WHITE COLLECTOR 

BLUE EMITTER 

Absolute Maximum Ratings (TA = 2s0c unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +80°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c(1l 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw<2l 
Output Photodarlington 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.0V 
Emitter-Collector Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation .............................................. 1oomw<2l 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate Linearly 1.82mWf'C above 25°C. 
(3) d is distance from the assembly face to the reflective surface. 
(4) Reflective surface is Eastman Kodak neutral white test card with 90% diffuse reflectance as 

a reflecting surface. 
(5) Lower curve is based on calculated worst case condition rather than the conventional -2cr 

limit. 
(6) Crosstalk is the photocurrent measured with current to the input diode & no reflecting surface. 
(7) All parameters tested using pulse technique. 
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Type OPB745W 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN MAX I UNITSI TEST CONDITIONS 

Input Diode 

VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Photodarlington 

V(BR)CEO Collector-Emitter Breakdown Voltage 15.0 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

lcEO Collector Dark Current 

Coupled 

IC(ON)!3l!4l On-State Collector Current 

lex<5> Crosstalk 

Typical Performance Curves 

Collector Current 
vs. Diode Forward Current 

Vee· 5 v 
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If - DIODE FORWARD CURRENT- mA 

Rise and Fall Time vs. 
Load Resistance 
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Test Condition 
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nA VcE = 10.0V, IF= 0, Ee= 0 
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Normalized Collector Currant 
vs. Object Distance 

2.00 r--r-~....--...,..--..---.--,..--.--.--. 

if.1mA 

1.75 l--+-~+.-+---1-0----+--~.:~ -

1.50 1--+T-.•+La._"-. +--+--+---+--+--+-+--f 
• • •••• +20 

1.25 i--r.0,.,-p~...&.+--t---r---t- -- x -I 
:1 "' --- -2u 

1.00 i--.... f++ !,"'"' -. -+--r---t--+-1--+--f 

0.75 l-11HlL,.........-i;!:~·-;· .---1r-t--+-+--t--t 

:rr I "\S •• 
0.50 l---'+++--+-'~~l--rl--+-+-+--+---1 

:,!i.' \ • 
0.25 ......, ... ~+--t--1"'.---.t-~-+--t--l--f 

0 bt1 '~·· •• 
0 0.1 0.2 0.3 0.5 

d - DISTANCE TO REFLECTIVE SURFACE - loches 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB750N 
May 1993 

~®OPTEK 

Reflective Object Sensor 
Type OPB750N 

Features 

• High contrast ratio 1000 to 1 minimum 
• Printed circuit board mount 
• Low cost plastic housing 

Description 

The OPB750N reflective assemby 
features a phototransistor output 
designed to decrease low-level light gain 
while not affecting the high-level light 
gain. Available with two mounting tabs 
asOPB750T. 

Available with 12", 26 AWG wire leads 
as OPB755 series. Photologic™ output 
sensors available in OPB760/0PB770 
series. 

Replaces 

KR105 

--l 540 (13.72) r---
1 530 (13.46) I _J 

L~ .260(6.60) 
~ .240(6.10) 

d \, t 
t REFLECTIVE SURFACE 

OPTICAL CL 

.110 (2.79) 

.110 (2.79) 
NOM 

i t 
(1) CATHODE 

(2) ANOOE 

(3) EMITTER 

j4) COLLECTOR 

.090 (2.29) 

'OIMENSIONS CONTROLLED AT HOUSING SURFACE ONLY. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

--jH--r .430 (10.92) 
.420 (10.67) 

.020 (.508) 
SOTyp 

.145 (3.68)' .175 (4.45)' 

.135 (3.43) .165 (4.19) 

t t 

Absolute Maximum Ratings (TA = 2s0c unless otherwise noted) 

Storage and Operating Temperature Range.................... -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(2l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW 
Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW 
Notes: 
(1) Derate Linearly 1.67mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(5) Photocurrent is measured using an Eastman Kodak Neutral White test card having a 90% 

diffuse reflectance as a reflecting surface. 
(6) lc(OFF) is the photocurrent measured with current to the input diode and a 5% reflecting 

surface. 

Optek Technology, Inc. 1215 w, Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB750N 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX 

Input Diode 

VF Forward Voltage 1.8 

IR Reverse Current 100 

Output Phototranslstor 

V(BR CEO Collector-Emitter Breakdown Voltage 30 

lcEO Collector-Emitter Dark Current 100 

Coupled 

VcE(SAl) Saturation Voltage 

IC(ON) On-State Collector Current 

IC(OFF) Off-State Collector Current 

Typical Performance Curves 

Nonnalized Collector Current vs. 
Object Dlstsnce 

2.2 ..-~~---.--..---.---,-.--,....--.----.--, 

2n h_ ,Normalized to d = .150" 
c ffi F=30mA 
~ 18 2or-JiicE = 5.0V 
8 \5 ll I I -+--+---t---1--; s l V ~Average 
~ 13 11 ~ 
0 \1-H-i'l--.P~--1--+--+-+-+-+-l 

~ ll9 lj_ _fJ 
]i 0.7 l I/ -2a );:: 

~E I\.'\ 
ll4 1 ~ [::,, 
ll2 1 ~ b:..1'--
0D I/ t:~,J'- 1:::--

o.oo nm nn n!i 0.20 0.25 ~ ll.35 n.a 0.45 D.!'.11 

Distance to Reflective Surface - Inches 

0.40 

500 
375 
250 

250 

Nonnallzed Ouput Current vs. 
Forward Current 

m..---.--r-.-----.--..-r---.--. 
~ Normalized to IF = 30mA 
'140 CE=5V c 
~ t20+---+--+-+---l--+-t--'4-'7"-I 
::l 

~ m+--+--+-+--+---+-r---+--1 a 
8 00 

~ 00+---t--+-tt-?~"--t-t--+--i 
.!::! 

~ .a 
0 
z 21lt--t77'1".?'-i 

o+"":::i:--+-+-+-+-+--+--l 
0 1l !i 20 ~ ~ ~ .a 

Forward Current - mA 

I UNITSI TEST CONDITIONS 

v IF=40mA 

µA VR=2.0V 

v le= 100µA 

nA VcE = 10.0V, IF= 0, H = 0 

v lc=150µA, IF= 30mA, d=0.22" 

µA VcE=5.0V, lr-30mA, d=0.08°<5> 
µA VcE=5.0V, IF=30mA, d=o.15•(5) 

µA VcE=5.0V, lr-30mA, d=0.22"(5) 

nA IF= 30mA, VcE = 5.ov,<6> 
d = 0.08"' 0.15'' 0.22" 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB750T 
January 1995 

@®OPTEK 

Reflective Object Sensor 
Type OPB750T 

Features 

• High contrast ratio, 1000 to 1 minimum 
• Printed circuit board mount 
• Low cost plastic housing 

Description 

The OPB750T reflective assemby 
features a phototransistor output 
designed to decrease low-level light gain 
while not affecting the high-level light 
gain. Available without mounting tabs as 
OPB750N. 

Available with 12", 26 AWG wire leads 
as OPB750/0PB755 series. Photologic™ 
output sensors available in 
OPB760/0PB770 series. 

Replaces 

KR100 

~ .130 (3.30) 

. 120 (3.05) 

OPTICAL It 

~----

.130 (3.30) 

.260 (6.60) 

.240 (6.10) 

REFLECTJVE 
SURFACE 

.110~2.79) 
NOM 

.110 (2. 79) 

.090 (2.29) --r .430 (10.92) 

J_~+-,--'--'---'---'-.L,--J.-..-, .420 (10.67) 

I 
."100 (10.16) MIN 

(I) CATHODE 

(2) ANODE 

(3) EMITTER 

( 4) COLLECTOR 

DIMENSIONS ARE IN INCHES (MJLLJMETERS) 

• DIMENSION CONTROLLED AT HOUSING SURFACE ONLY 

145 (3.68) 

.020 (5.08) 
SO TYP 

135 (3.43) ·1 
(I) (2) (3) (4) 

o 0 I 0 o -!-

.085 (2.16) • 

.075 ( 1.91) 

.180 (4.57) • 

170 (4.32) 

175 (4.45) 

.165 (4.19) II! 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Storage and Operating Temperature Range.................... -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1µs pulse width, 300 pps) ......................... 3.0A 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation .............................................. 1oomw<1> 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 1oomw<1) 
Notes: 
(1) Derate Linearly 1.67mWf'C above 25°C. 
(2) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(5) Photocurrent is measured using an Eastman Kodak Neutral White test card having a 90% 

diffuse reflectance as a reflecting surface . 
(6) lc(OFF) is the photocurrent measured with current to the input diode and a 5% reflecting 

surface. 
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Type OPB750T 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX 

Input Diode 

VF Forward Voltage 1.8 

IR Reverse Current 100 

Output Phototranslstor 

V(BR)eEo Collector-Emitter Breakdown Voltage 30 

leEo Collector-Emitter Dark Current 100 

Coupled 

VeE(SAT) Saturation Voltage 

le(ON) On-State Collector Current 

IC(OFF) Off-State Collector Current 

Typical Performance Curves 

Normalized Collector Current vs. 
Object Distance 

22~~~~~~~~-~~ 

2.o _h Normalized to d = .150" 
c tif IF= 30mA 
~ ta 2at---jVeE = 5.0V 
o t5 I I -+--+-+--1~ s l ~Average 

0% 1.3 1 j 
t1 ++-1+--F~-+--+--l---+-j-l--I 

" ~ o.s-11-lj_++L+--'---+'--+--+--+--+--+--+--l 
7ijo.7 //-2cr~ 
E " 0 0.4 ~I::,. 
z D.21 ~~b:J 

I/ h_N ~ 
0.0 

o.oo ll.05 o.n O.?i 020 D.25 o~ D..l5 0.40 o.45 0.50 

Distance to Reflective Surface - Inches 

0.40 

500 
375 
250 

250 

Normalized Ouput Current vs. 
Forward Current 

m~~~--.-~-~~~__, 

'if. Normalized to IF = 30mA 
' 140 VeE=5V c 
~ T20 +--+--j-+--+--t-+---744'-l 
:J 

~m+--+---1-+---+--+---+--+---1 
::i 
a. 
8 80 

~ 80+--l--j--\l-,7"*'7"-!---+---+--I 
.~ 

~ 40 
0 
z 20 t---b'74".r-t 

0°"""=+-j-+--+--1---+----+---l 
o n ?i 20 ~ ~ ~ 40 

Forward Current - mA 

I UNITS! TEST CONDITIONS 

v IF=40mA 

µA VR=2.0V 

v le= 1ooµA 

nA VeE = 10.0V, IF= 0, H = 0 

v le=150µA, IF= 30mA, d=0.22" 

µA VeE=5.0V, IF=30mA, d=0.08"(5) 

µA VeE=5.0V, IF=30mA, d=0.15"(5) 
µA VeE=5.0V, IF=30mA, d=0.22"(5) 

nA IF= 30mA, Vee= 5.0V, (S) 

d = 0.08", 0.15", 0.22" 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB755N 
May1993 

@.OPTEK 

Reflective Object Sensor 
Type OPB755N 

Features 

• High contrast ratio 1000 to 1 minimum 
• 12.0" ± 0.5' min. UL#1429 26 AWG 

wire leads terminated into an AMP 
#640442-5 connector 

• Low cost plastic housing 

Description 

The OPB755N reflective assemby 
features a phototransistor output 
designed to decrease low-level light gain 
while not affecting the high-level light 
gain. Available with two mounting tabs 
asOPB755T. 

Available with PC Board mountable 
leads as OPB750 series. Photologic™ 
output sensors available in 
OPB760/0PB770 series. 

Replaces 

KR105W 

PIN I CCLLECTOR (WHITE) 

PIN 2 KEY PU.Ill 

PIN 3 EMITTER (GREEN) 

PIN"' ANOOE (RED) 

PIN 5 CATHODE (BLACK) 

__j_ 
~ .260 (B.60) 

.L~ .2"10 (6.10) 

d I I --r 
i--~REFLECTIVE 

OPTICAL tl 

'110 (2. 79) 

.090 2.29) 

.210 (5.33) 

.190 ('4.83) r 
12.oso.s 

L 
--1 .5-40 (13.72) I-

I .530 (13 ... s> I 
.210 (S.33) 

~ 
0 0 0 0 

SlllFACE 

DIMENSIONS ARE IN Itel-ES (MlLLlliETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +ao0c 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW 
Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mW 
Notes: 
(1) Derate Unearly 1.82mWl°C above 2s0c. 
(2) All parameters tested using pulse technique. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing Is 

soluble in chlorinated hydrocarbons and ketones. 
(4) Photocurrent Is measured using an Eastman Kodak Neutral White test card having a 90% 

diffuse reflectance as a reflecting surface. 
(5) lc(OFFJ is the photocurrent measured with current to the input diode and a 5% reflecting 

surface. 
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Type OPB755N 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX 

Input Diode 
VF Forward Voltage 1.8 

IA Reverse Current 100 

Output Phototranslstor 
V(BA)CEO Collector-Emitter Breakdown Voltage 30 

lcEo Collector-Emitter Dark Current 100 

Coupled 

VcE(SAT) Saturation Voltage 

le( ON) On-State Collector Current 

le( OFF) Off-State Collector Current 

Typical Performance Curves 

Normalized Collector Current vs. 
Object Distance 

2.2~-i:::-~~~~----~~ 

..L:l. Normalized to d = .150" 
"E 2D tt IF = 30mA 
~ lB +2ot-fjcE = 5.0V 
u 15 I I -i--+-+--1--1 :; J V l±JAverage 

%131/ ~ 
0 11 +l-!4--F~-l--+-+-l-1--1---l 

~ 0.9rf/J I~ 
-~cu 07 .L -2cr Ll.h. 
0 . ~}_, 
z 0.4 1 h~l"'J 

D.2 t-.,N N 
0.0 

om a.as o.u o.15 0.20 D.25 o.30 0.35 0.40 o.45 o.so 
Distance to Reflective Surface - Inches 

0.40 

500 
375 
250 

250 

Normalized Ouput Current vs. 
Forward Current 

m~~--~~-~~-~ 

;f. Normalized to IF= 30mA 
' 140 VcE = 5V 

"E 
~ 120+-+-l-+--+-l-+--A-4'--l 
:J 

~m+--+--1---1--+-+--,l'---l--l 
:J 
a. 
8 BO 

~ BOt--t---\--ft-;>'Sf"7L-\---t--t--l 
-~ 

~ 40 
0 
z 20+----t;..,...,r+-i 

0""'~--11---1--+-+--+---!--l 

o u 15 20 m 30 35 • 

Forward Current - mA 

I UNITS! TEST CONDITIONS 

v IF=40mA 

µA VA= 2.0V 

v le= 100µA 

nA VcE= 10.0V, IF=O, H =0 

v lc=150µA, IF= 30mA, d=0.22" 

µA VcE=5.0V, IF=30mA, d=0.08"(4) 

µA VcE=5.0V, IF=30mA, d=0.15"(4) 

µA VcE=5.0V, IF=30mA, d=0.22·(4) 

nA IF= 30mA, VcE = 5.0V, (S) 

d = 0.08", 0.15", 0.22" 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB755T 
May 1993 

@®OPTEK 

Reflective Object Sensor 
Type OPB755T 

Features 

• High contrast ratio, 1000 to 1 minimum 
• 12.0" ± .05" min. UL#1429 26 AWG 

wire leads terminated into an AMP 
#640442-5 connector 

• Low cost plastic housing 

Description 

The OPB755T reflective assemby 
features a phototransistor output 
designed to decrease low-level light gain 
while not affecting the high-level light 
gain. Available without mounting tabs as 
OPB755N. 

Available with PC Board mountable 
leads as OPB750 series. Logic output 
sensors available in the 
OPB760/0PB770 series. 

Replaces 

KR100W 

PIN I CCl.LECTOR (WHITE) 

PIN 2 KEY PLLX; 

PIN 3 EMITTER (GREEN) 

PIN 4 ANODE (RED) 

PJN 5 CATHODE (BLACK) 

r6 .130 (3.30) 

.120 (3.05) 

CPTICAL It 

OJM::NSIONS ARE IN INCHES (MILLIMETERS) 

.S"\O ( 13. 72) 

.530 (13.16) 

.130 (3.30) 

~ 

.260 (6.60) 

.240 (6.10) 

2S AWG PVC 

PIN 11 
AMP I DC COl+.ECTOR 
1640442·5 

.210 (S.33) 

~ 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range.................... -40°C to +80°C 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation .............................................. 100mW(1) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 100mW(1) 
Notes: 
(1) Derate Linearly 1.82mWf'C above 25°C. 
(2) All parameters tested using pulse technique. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(4) Photocurrent is measured using an Eastman Kodak Neutral White test card having a 90% 

diffuse reflectance as a reflecting surface. 
(5) IC(OFF) is the photocurrent measured with current to the input diode and a 5% reflecting 

surface. 
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Type OPB755T 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX 

Input Diode 
VF Forward Voltage 1.8 

IR Reverse Current 100 

Output Phototranslstor 
V(BR CEO Collector-Emitter Breakdown Voltage 30 

lcEo Collector-Emitter Dark Current 100 

Coupled 
VcE(SAT) Saturation Voltage 

IC(ON) On-State Collector Current 

IC(OFF) Off-State Collector Current 

Typical Performance Curves 

Normalized Collector Current vs. 
Ob)ect Distance 

2.2 ..--....-....--.---.--.--.--,...-,...--.--, 
h _.Normalized to d = .150' 

E 2.0 tit IF = 30mA 
~ ta 2ar-jiicE = 5.0V 

8 13 I 1-t--t--t--t-~ :; l V ~Average 

0% 13 ~ 
t1 ff-l+-.P\l--+--+--+--+--+--+--1 

~ 0.9 'j_ jJ 
~ o.1 I l -2a ll:h. 
~ o.0.24 I ~"h. JS:~N 

.... f'1 ~ 
M~l--l--J.-1---1-=~~...j:::::j::::::~ 

0.00 0.00 0.11 O.?i ll.20 0.25 ~ D.35 0.40 0.45 O.:il 

Distance to Reflective Surface - Inches 

0.40 

500 
375 
250 

250 

Normalized Ouput Current vs. 
Forward Current 

m~-....--.-..---.-....,.-..---.--. 

<fl. Normalized to IF= 30mA 
' 140 CE=5V 

E 
~120+--+---l-+--+--+-+--~.<.-J 
:::i 

'2 m+--+--+-+---+--+~F---+--< 
:::i 

%00 
0 
~ lll+--t---l--th"¥:;~-+---t--t 
-~ 

~ 40 
0 
z 20 t--17'7'!-7'-i 

o-l"":::i:.--1-+--+--+-+---+--1 
0 1l ti 20 ~ ~ ~ 40 

Forward Current - mA 

I UNITSI TEST CONDITIONS 

v IF=40mA 

µA VR=2.0V 

v le= 100µA 

nA VcE = 10.0V, IF= 0, H = 0 

v lc=150µA, Ir- 30mA, d=0.22' 

µA VcE=5.0V, lr-30mA, d=0.08'(4l 
µA VcE=5.0V, lr-30mA, d=0.15':4> 
µA VcE=5.0V, lr-30mA, d=0.22" 4> 

nA IF= 30mA, VcE = 5.0V, (S) 

d = 0.08', 0.15', 0.22" 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB760N 
May 1993 

@®OPTEK 

Photologic™ Reflective Object Sensors 
Types OPB760N, OPB761 N, OPB762N, OPB763N 

Features 

• Choice of mounting configurations 
• Choice of output configurations 

Description 

The OPB760N series of reflective 
assemblies feature Photologic™ 
output. This electrical output can be 
specified as either TTL Totem Pole or 
TTL Open Collector. Either may be 
supplied with inverter or buffer output 
polarity. All have the added stability of a 
built-in hysteresis amplifier. 

Mounting Options 

OPB760N series PC board mount, 
without mounting tabs 
OPB760T series PC board mount, with 
two mounting tabs 
OPB770N series wire leads with 
connector, without mounting tabs 
OPB770T series wire leads with 
connector, with two mounting tabs 

Replaces 

OPB760N 
OPB761N 
OPB762N 
OPB763N 

KLR305 
KLR315 
KLR325 
KLR335 

(1) CATHDO£ 

(2) ANOOE 

(3) GNO 

(4) OUTPUT 

METHANDL AND ISOPRDPANDL ALCOHOLS ARE 

RECOMMENJEO AS CLEANING /\GENTS. HOUSINGS 
ARE SU...l.ELE IN Cl-l.CRINATEO HYOROCARSONS 
ANO KETONES. HIGHLY ACTIVATED W .... TER 
SOLUBLE FLUXES MAY ATTACK HOUSINGS IN 
SOME SJTU ... TIONS. 

D HIENS IONS ARE IN INCHES (MI LLJ METERS) 

• Olt-ENSION CONTROLLED AT HOUSll>li SURFACE ONLY. 

1 .540 (13.72) , . 

. 530 (13.46) 

_J_ 
~ .260 (5.60) 

l_~ .240(6.10) 

d \I ,-

r-~REFLECTIVE 

.085 (2.16) 
~5(1.91). 

.180 (4.57). 

.170 (4.32) 

SURFACE 

.185 (<\. 70) 

.175 (4.45) • 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee (Not to exceed 3 sec.) ............................... 10V 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 
Input Diode Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 

Output Photologic™ Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mw<3> 

Total Device Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300mw<4> 
Voltage at Output Lead (Open Collector Output) . . . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Diode Forward D.C. Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Diode Reverse D.C. Voltage ........................................... 3V 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate linearly 2.22mW!°C above 25°C. 
(3) Derate linearly 4.44mW!°C above 25°C. 
(4) Derate linearly 6.66mW!°C above 25°C. 
(5) The OPB760N thru OPB763N series are terminated with .020" square leads designed for 

printed circuit board mounting. 
(6) Normal application would be with light source blocked, simulated by IF = OmA. 
(7) Tested at d = 0.080' from a 90% diffuse white test surface. 
(8) Tested at d = 0.080", 0.150" and 0.220" from a 90% diffuse white test surface. 
(9) Tested at d = 0.080", 0.150" and 0.220" from a 5% diffuse black test surface. 
(10) All parameters tested using pulse technique. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB760N, OPB761 N, OPB762N, OPB763N 
Electrical Characteristics (TA= -40°C to +70°C unless otherwise noted) 

Forward Voltage 1.8 v IF= 40mA, TA= 25°C I SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS! TEST CONDITIONS 

Input Diode 

Reverse Current 100 µA VR = 2.0V, TA = 25°C 

Output Photologic™ Sensor 

Vee Operating D.C. Supply Voltage 4.75 5.25 v 

leeL Low Level Supply Current: 
Vee= 5.25V, IF= OmA(5)(7) Buffered Totem-Pole Output 10 mA 

Buffered Open-Collector Output Output Open 

Inverted Totem-Pole Output 10 mA Vee= 5.25V, IF= 25mA(7) 

Inverted Open-Collector Output Output Open 
-

leeH High Level Supply Current: 
Vee= 5.25V, IF= 25mA(7) Buffered Totem-Pole Output 10 mA 

Buffered Open-Collector Output Output Open 

Inverted Totem-Pole Output 10 mA Vee= 5.25V, IF= OmA(5)(7) 

Inverted Open-Collector Output Output Open 

IOH High Level Output Voltage: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF= 25mA, TA= 25°C 

Inverted Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V, 
IF= OmA, TA= 25°C 

IF(+) LED Positive-Going Threshold Current 25 mA Vee= 5.0V, TA= 25°c<8> 

IF(+)llF(-) Hysteresis 1.5 Vee= 5.ov(a) 

los Short Circuit Output Current: 
Vee= 5.25V, IF= 25mA(7) Buffered Totem-Pole Output -15 -100 mA 
Output=GND 

Inverted Totem-Pole Output -15 -100 mA Vee= 5.25V, IF= OmA(7) 
Output= GND 

VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.BmA 
Buffered Open-Collector Output IF = OmA (5)(7) 

Inverted Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.BmA 
Inverted Open-Collector Output IF = 25mA (5)(7) 

VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.BmA 
Buffered Open-Collector Output IF =30mA(9) 

VoH High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75, loH = -BOOµA 

IF=25mA(7) 

Inverted Totem-Pole Output 2.4 v Vee= 4.75, loH = -BOOµA 
IF= OmA !5)(7) 

VoH High Level Output Voltage: 
Inverted Totem-Pole Output 2.4 v Vee= 4.75, loH = -BOOµA 
Inverted Open-Collector Output IF= 30mA(9) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~®OPTEK 
Types OPB760, OPB770 Series 

PART NUMBER GUIDE 
OPB 7XXX 

Optek Assembly _I 
Photologic™ 
Photo Integrated Circuit 
Reflective Sensor Family 

Mounting Configurations 

T - Two Mounting Tabs 
N - No Mounting Tabs 

6 - PC Board Mounting 

7 - Wire Leads with 
Connector 

Electrical Specification Variations 

0 - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 

2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 
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Product Bulletin OPB760T 
May 1993 

Photologic™ Reflective Object Sensors 
Types OPB760T, OPB761T, OPB762T, OPB763T 

Features 

• Choice of mounting configurations 
• Choice of output configurations 

Description 

The OPB760T series of reflective 
assemblies feature Photologic™ 
output. This electrical output can be 
specified as either TTL Totem Pole or 
TTL Open Collector. Either may be 
supplied with inverter or buffer output 
polarity. All have the added stability of a 
built-in hysteresis amplifier. 

Mounting Options 

OPB760N series PC board mount, 
without mounting tabs 
OPB760T series PC board mount, with 
two mounting tabs 
OPB770N series wire leads with 
connector, without mounting tabs 
OPB770T series wire leads with 
connector, with two mounting tabs 

Replaces 

OPB760T 
OPB761T 
OPB762T 
OPB763T 

KLR300 
KLR310 
KLR320 
KLR330 

( l) CATHODE 

(2) ANODE 

(3) GNO 

('1) OUTPUT 

(s) Vee 

METHANOL AND ISOPROPANOL ALCOHOLS ARE 
RECOMMEl-OEO AS CLE,a,NING AGENTS. HOUSINGS 
ARE SOLUBLE IN CHLCRINATI:'.0 HYDROCARBONS 
AND KETONES. HIGHLY ACTIVATED WATER 
SOLUBLE FLUXES HAY ATTACK HOJSJNGS lN 

OJK::NSJONS ARE IN It.CHES (MILLIMETERS) 

•DIMENSION CONTRCl..LEO AT HOUSING SURFACE CNL.Y. 

130 {3.30) ·-·--120 (J.05) 

•. 175 (4.'15) 

. 165 'l.19 

130 (3.30) 

120 (3.03) 

.260 (6.60) 

. 240 (6. 10) 

REFLECTIVE 
SURFACE 

.020 (5.0B) 
SO TYP 

.185 (4.70) 

.175 (4.45) • 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee (Not to exceed 3 sec.) ............................... 1 OV 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°d1l 
Input Diode Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Photologic™ Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw(3l 
Total Device Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300mW(4) 

Voltage at Output Lead (Open Collector Output) ........................... 35V 
Diode Forward D.C. Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Diode Reverse D.C. Voltage ........................................... 3V 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 2.22mWt'C above 25°C. 
(3) Derate linearly 4.44mWt'C above 2s0c. 
(4) Derate linearly 6.66mWt'C above 25°C. 
(5) The OPB760T thru OPB763T series are terminated with .020" square leads designed for 

printed circuit board mounting. 
(6) Normal application would be with light source blocked, simulated by IF= OmA. 
(7) Tested at d = 0.080" from a 90% diffuse white test surface. 
(8) Tested at d = 0.080'', 0.150" and 0.220' from a 90% diffuse white test surface. 
(9) Tested at d = 0.080", 0.150" and 0.220" from a 5% diffuse black test surface. 
(10) All parameters tested using pulse technique. 
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Types OPB760T, OPB761T, OPB762T, OPB763T 
Electrlcal Characteristics (TA= -40°C to +70°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITSI TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.8 v 
IR Reverse Current. 100 µA 

Output Photologlc™ Sensor 
Vee Operating D.C. Supply Voltage 4.75 5.25 v 
leeL Low Level Supply Current: 

Vee= 5.25V, IF= OmA(B)(7) Buffered Totem-Pole Output 10 mA 
Buffered Open-Collector Output Output Open 

Inverted Totem-Pole Output 10 mA Vee= 5.25V, IF= 25mA(7) 
Inverted Open-Collector Output Output Open 

leeH High Level Supply Current: 
Vee= 5.25V, IF= 25mA(7) Buffered Totem-Pole Output 10 mA 

Buffered Open-Collector Output Output Open 

Inverted Totem-Pole Output 10 mA Vee= 5.25V, IF= omA(B)(7) 
Inverted Open-Collector Output Output Open 

IOH High Level Output Voltage: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF= 25mA, TA= 25°C 

Inverted Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V, 
IF= OmA, TA= 25°C 

IF(+) LED Positive-Going Threshold Current 25 mA Vee= 5.0V, TA= 25°c(B) 

IF(+)llF(-) Hysteresis 1.5 Vee= 5.ov<a> 

los Short Circuit Output Current: 
Vee= 5.25V, IF= 25mA(7) Buffered Totem-Pole Output -15 -100 mA 
Output=GND 

VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.BmA 
Buffered Open-Collector Output IF= OmA(B)(7) 

Inverted Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.8mA 
Inverted Open-Collector Output IF= 25mA(B)(7) 

VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, IOL = 12.8mA 
Buffered Open-Collector Output IF=30mA(S) 

VoH High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75, loH = -aooµA 

IF=25mA(7) 

Inverted Totem-Pole Output 2.4 v Vee= 4.75, loH = -SOOµA 
IF= OmA (B)(7) 

VoH High Level Output Voltage: 
Inverted Totem-Pole Output 2.4 v Vee= 4.75, loH = -SOOµA 
Inverted Open-Collector Output IF= 30mA<9l 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@~OPTEK 
Types OPB760, OPB770 Series 

PART NUMBER GUIDE 
OPB 7 XXX 

Optek Assembly _I 
Photologic™ 
Photo Integrated Circuit 
Reflective Sensor Family 

L Mounting Configurations 

T-Two Mounting Tabs 
N - No Mounting Tabs 

6 - PC Board Mounting 

7 -Wire Leads with 
Connector 

Electrical Specification Variations 

0 - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 

2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 

11-53 

Fax (214) 323-2396 

I 



Product Bulletin OPBnON 
May 1993 

@)®OPTEK 

Photologic™ Reflective Object Sensors 
Types OPB770N, OPB771 N, OPB772N, OPB773N 

Features 

• Choice of mounting configurations 
• Choice of output configurations 

Description 

The OPB770N series of reflective 
assemblies feature Photologic™ output. 
This electrical output can be specified as 
either TTL Totem Pole or TTL Open 
Collector. Either may be supplied with 
inverter or buffer output polarity. All have 
the added stability of a built-in hysteresis 
amplifier. 

Mounting Options 

OPB760N series PC board mount, 
without mounting tabs 
OPB760T series PC board mount, with 
two mounting tabs 
OPB770N series wire leads with 
connector, without mounting tabs 
OPB770T series wire leads with 
connector, with two mounting tabs 

Replaces 

OPB770N 
OPB771N 
OPB772N 
OPB773N 

KLR305W 
KLR315W 
KLR325W 
KLR335W 

----1 
~ .260 (6.60) 

l__~ .240 (6.10) 

d \/ ---r 
~~REFLECTIVE 

SURFACE 

OPTICAL l 

PIN t Yee (WHITE) 

PIN 2 OUTPUT (BLUE) 

PIN 3 GNO (GREEN) 

PIN 4 •NOOE (RED) 

PIN 5 CATHOOE (BLACK) 

METHANOL ANO JSOPROPANOL ALCOHOLS ARE 
RECOMMENJEO ,\S CLEANING AGENTS. HOUSINGS 
AAE SOLUBLE IN CHLORINATED HYDROCARBONS 
,4,NO KETONES. HIGHLY ACTIVATED WATER 

SOLUBLE FLUXES MAY ATTACK HOUSINGS JN 
SOME S JTUA TI ONS . 

011£NSIONS ARE IN INCl-£5 (MILLIMETERS) 

DODO 

---i .540 ( 13. 72) 1---
1 .530 (13.46) I 

.210 (5.33) 

~ 00 000 

26 AWG PVC 

PIN 11 
AMP I DC CONNECTOR 
1640"142·5 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee (Not to exceed 3 sec.) ............................... 10V 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -4o0c to +85°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +70°C 
Input Diode Power Dissipation .................................... 1oomw<1l 
Output Photologic™ Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<2l 
Total Device Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300mw<3l 
Voltage at Output Lead (Open Collector Output) ........................... 35V 
Diode Forward D.C. Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Diode Reverse D.C. Voltage ........................................... 3V 
Notes: 
(1) Derate linearly 2.22mWfC above 25°C. 
(2) Derate linearly 4.44mWfC above 25°C. 
(3) Derate linearly 6.66mWfC above 25°C. 
(4) The OPB770N thru OPB773N series are terminated with 12 inches of 7 strand 26AWG, 

UL 1429 insulated wire on each terminal. A standard AMP No. 640442-5 connector has 
been attached to the lead wires to ease connection to wire harnesses. 

(5) Normal application would be with light source blocked, simulated by IF = OmA. 
(6) Tested at d = 0.080" from a 90% diffuse white test surface. 
(7) Tested at d = 0.080", 0.150" and 0.220" from a 90% diffuse white test surface. 
(8) Tested at d = 0.080", 0.150" and 0.220" from a 5% diffuse black test surface. 
(9) All parameters tested using pulse technique. 
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Types OPB770N, OPB771 N, OPB772N, OPB773N 
Electrical Characteristics (TA = -40°C to + 70°C unless otherwise noted) 

Forward Voltage 1.8 v IF = 40mA, TA = 25°C I SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS! TEST CONDITIONS 

Input Diode 

Reverse Current 100 µA VR = 2.0V, TA= 25°C 

Output Photologic™ Sensor 

Vee Operating D.C. Supply Voltage 4.75 5.25 v 
leeL Low Level Supply Current: 

Vee= 5.25V, IF= OmA(5)(5) Buffered Totem-Pole Output 10 mA 
Buffered Open-Collector Output Output Open 

Inverted Totem-Pole Output 10 mA Vee= 5.25V, IF = 25mA (5) 

Inverted Open-Collector Output Output Open 

leeH High Level Supply Current: 
Vee= 5.25V, IF= 25mA(6) Buffered Totem-Pole Output 10 mA 

Buffered Open-Collector Output Output Open 

Inverted Totem-Pole Output 10 mA Vee= 5.25V, IF= OmA(5)(5) 

Inverted Open-Collector Output Output Open 

loH High Level Output Voltage: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF = 25mA, TA = 25°C 

Inverted Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V, 
IF= OmA, TA= 25°C 

IF(+) LED Positive-Going Threshold Current 25 mA Vee= 5.0V, TA= 25°c'7l 

IF(+)llF(-) Hysteresis 1.5 Vee= 5.0V(7) 

los Short Circuit Output Current: 
Vee= 5.25V, IF= 25mA(6) Buffered Totem-Pole Output -15 -100 mA 
Output= GND 

Inverted Totem-Pole Output -15 -100 mA Vee= 5.25V, IF = OmA (5) 

Output= GND 

VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.BmA 
Buffered Open-Collector Output IF = OmA (5)(5) 

Inverted Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.BmA 
Inverted Open-Collector Output IF = 25mA (5)(5) 

VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee=4.75V, loL= 12.BmA 
Buffered Open-Collector Output IF=30mA(B) 

VoH High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75, loH = -BOOµA 

IF= 25mA(6) 

Inverted Totem-Pole Output 2.4 v Vee= 4.75, loH = -BOOµA 
IF= OmA (5)(5) 

VoH High Level Output Voltage: 
Inverted Totem-Pole Output 2.4 v Vee= 4.75, loH = -BOOµA 
Inverted Open-Collector Output IF= 30mA(B) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~®OPTEK 
Types OPB760, OPB770 Series 

PART NUMBER GUIDE 
OPB7XXX 

Optek Assembly _I 
Photologic™ 
Photo Integrated Circuit 
Reflective Sensor Family 

L Mounting Configurations 

T-Two Mounting Tabs 
N - No Mounting Tabs 

6 - PC Board Mounting 

7 - Wire Leads with 
Connector 

Electrical Specification Variations 

0 - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 

2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 
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Product Bulletin OPB770T 
May 1993 

@.OPTEK 

Photologic™ Reflective Object Sensors 
Types OPB770T, OPB771T, OPB772T, OPB773T 

Features 

• Choice of mounting configurations 
• Choice of output configurations 

Description 

The OPB770T series of reflective 
assemblies feature Photologic™ 
output. This electrical output can be 
specified as either TTL Totem Pole or 
TTL Open Collector. Either may be 
supplied with inverter or buffer output 
polarity. All have the added stability of a 
built-in hysteresis amplifier. 

Mounting Options 

OPB760N series PC board mount, 
without mounting tabs 
OPB760T series PC board mount, with 
two mounting tabs 
OPB770N series wire leads with 
connector, without mounting tabs 
OPB770T series wire leads with 
connector, with two mounting tabs 

Replaces 

OPB770T 
OPB771T 
OPB772T 
OPB773T 

KLR300W 
KLR310W 
KLR320W 
KLR330W 

" .130 (3.30) 

.120 (3.05) 

'cc 
PIN 2 CUTPUT 

PIN 3 GNl 

PIN 1 /\NOOE 

PIN 5 CAlHOOE 

(WHITE) 

(BLUE) 

(GREEN) 

(RED) 

(BLACIC) 

1£THAN!l... AND lSOPRIPMD... ALCOHCLS ARE 
RECCHENl::O AS CLEANIP«> AGENTS. HOUSINGS 
ARE SOLt..eLE IN CH...CRINATEO HYDROCARBC»6 
AN> KETI>ES. HIGl.Y ACTIVATED WATER 
sct..Let.E FLUXES MAY ATTACK HOUSINGS IN .5"0 (13. 72) 

$()£ SITUATIClllS. .530 (13.16) 

011£NSICH> ARE JN lt«:H::S (MILLHETERS} 

.210 (S.33) l'.j'.\ [ Q 0 00011'.j'.\ 
~ \:!/_ .\:T.J 

PIN II 

.130 (3.30) 

.120 (3.03) 

.250 (6.60) 

~ 

REfLECTJVE 
~FACE 

AMP ICC Cl:N£CTOR 
•6'401 .. 2-5 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Supply Voltage, Vee (Not to exceed 3 sec.) ............................... 1 OV 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +7o0c 
Input Diode Power Dissipation .................................... 100mW(1l 
Output Photologic™ Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW(2l 
Total Device Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300mW(3l 
Voltage at Output Lead (Open Collector Output) . . . . . . . . . . . . . . . . . . . . . . . • . • . 35V 
Diode Forward D.C. Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Diode Reverse D.C. Voltage ........................................... 3V 
Notes: 
(1) Derate linearly 2.22mWf'C above 25°C. 
(2) Derate linearly 4.44mWf'C above 25°C. 
(3) Derate linearly 6.66mWf'C above 25°C. 
(4) The OPB770T thru OPB773T series are terminated with 12 inches of 7 strand 26AWG, 

UL 1429 insulated wire on each terminal. A standard AMP No. 640442-5 connector has been 
attached to the lead wires to ease connection to wire harnesses. 

(5) Normal application would be with light source blocked, simulated by IF = OmA. 
(6) Tested at d = 0.080" from a 90% diffuse white test surface. 
(7) Tested at d = 0.080", 0.150' and 0.220' from a 90% diffuse white test surface. 
(8) Tested at d = 0.080', 0.150' and 0.220" from a 5% diffuse black test surface. 
(9) All parameters tested using pulse technique. 
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Types OPB770T, OPB771T, OPB772T, OPB773T 
Electrical Characteristics (TA= -40°C to +7D°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS! TEST CONDITIONS 

Input Diode 
Forward Voltage 1.8 v IF= 40mA, TA= 25°C 
Reverse Current 100 

Output Photologlc™ Sensor 
Vee Operating D.C. Supply Voltage 4.75 5.25 v 
leeL Low Level Supply Current: 

Vee= 5.25V, IF= OmA(S)(S) Buffered Totem-Pole Output 10 mA 
Buffered Open-Collector Output Output Open 

Inverted Totem-Pole Output 10 mA Vee= 5.25V, IF= 25mA(e) 
Inverted Open-Collector Output Output Open 

leeH High Level Supply Current: 
Vee= 5.25V, IF= 25mA(S) Buffered Totem-Pole Output 10 mA 

Buffered Open-Collector Output Output Open 

Inverted Totem-Pole Output 10 mA Vee= 5.25V, IF= OmA(S)(S) 

Inverted Open-Collector Output Output Open 

IOH High Level Output Voltage: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF= 25mA, TA= 25°C 

Inverted Open-COiiector Output 100 µA Vee= 4.75V, VoH = 30V, 
IF= OmA, TA= 25°C 

IF(+) LED Positive-Going Threshold Current 25 mA Vee= 5.0V, TA= 25°C(7) 

IF(+)/IF(-) Hysteresis 1.5 Vee=5.ovm 

los Short Circuit Output Current: 
Vee=; 5.25V, IF= 25mA(S) Buffered Totem-Pole Output -15 -100 mA 
Output=GND 

Inverted Totem-Pole Output -15 -100 mA Vee= 5.25V, IF= OmA(S) 
Output= GND 

VOL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.SmA 
Buffered Open-Collector Output IF= OmA(S)(S) 

Inverted Totem-Pole Output 0.4 v Vee = 4.75V, IOL = 12.SmA 
Inverted Open-Collector Output IF = 25mA (S)(S) 

VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.SmA 
Buffered Open-Collector Output IF=30mA(B) 

VoH High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75, loH = -BOOµA 

IF= 25ffiA(S) 

Inverted Totem-Pole Output 2.4 v Vee= 4.75, loH = -800µA 
IF= OmA(S)(B) 

VoH High Level Output Voltage: 
Inverted Totem-Pole Output 2.4 v Vee= 4.75, IOH = -BOOµA 
Inverted Open-Collector Output IF=30mA(B) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB760, OPB770 Series 

PART NUMBER GUIDE 
OPB7XXX 

Optek Assembly _I 
Photologic™ 
Photo Integrated Circuit 
Reflective Sensor Family 

L Mounting Configurations 

T - Two Mounting Tabs 
N - No Mounting Tabs 

6 - PC Board Mounting 

7 - Wire Leads with 
Connector 

Electrical Specification Variations 

O - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 

2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas.75006 (214) 323-2200 
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SLOTTED OPTICAL 
SWITCHES 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
12-1 

I 



Slotted Optical Switches 
~®OPTEK 

Slotted optical switches, also known as transmissive assemblies or gap switches, are motion 
or position sensors. They operate on the principle that an object opaque to infrared light 
transmission will block light in the path between an infrared emitting diode (IRED) and a 
photosensor. 

Slotted optical switches provide non-contact sensing of linear or rotary motion as in optical 
encoders. They find a variety of uses in industrial controls, computer peripherals and other 
instrumentation. They can signal: 

• conveyor feed rates 

• door positions on disk drives 

• end-of-carriage return on data processing printers 

• seating of tape cartridges 

and they have many more applications. 

An Optek slotted switch consists of an IRED and a silicon photosensor, each mounted on 
opposite sides of a slot in a molded plastic housing. When the gap is open or when material 
transparent to IR transmission passes through the slot, light reaches the photosensor 
allowing it to conduct current and the switch is "on." When an object opaque to IR 
transmission passes through the slot, the IR transmission is blocked, the photosensor 
does not conduct, and the switch is "off." 

The spe~dof the switch is often an important application consideration. The overall switching 
time depends on the device chosen to serve as the photosensor. For example, a photodar
lington switches in milliseconds; a phototransistor, in microseconds; and an Optek 
Photologic™ device (which is a photo-integrated circuit) in the low nanosecond range. In 
many designs, the mechanical turn-off and turn-on times for the equipment being controlled 
are much longer than the switching times of the photosensor. 

Position Sensors These sensors are electromechanical devices that detect the position or rate of change of 
position of a mechanism and translate the monitored information into useful output. A good 
example is the tachometer, which is a rotary encoder sensing slots in a wheel. The switch 
produces a pulse for every slot on the wheel. The number of pulses versus time provides a 
readout of the motor speed. 

Housing 
Material and 

Other 
Considerations 

Optek Technology, Inc. 

Standard switches can easily read 0.010 inch widths in etched metal or molded plastic disks. 
Typically, the slots are rectangular in shape. Maximum resolution is achieved by the nar
rowest of detectable apertures. Designs calling for narrower apertures than 0.01 O inches are 
possible but may require custom designed and higher priced switches. 

Application Bulletin 206, printed in this data book, discusses linear and rotary encoders in 
depth. Application Bulletins 203 and 209 discuss specific Optek interruptive assemblies for 
encoding and other functions. 

Housings for slotted optical switches do two things: they hold the IRED and photosensor in 
permanent fixed positions, and they contain mounting holes or other means of attachment to 
the equipment. The materials most commonly used for Optek slotted optical switch housings 
are polycarbonate and polysulfone, although other plastics may be used for specific 
applications. Injection molding techniques are used to form the plastic housing. 

For applications that require special materials for the housings, Optek can custom design a 
housing part to match exact specifications. 

1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Options for Selecting A Slotted Optical Switch 

Design considerations of speed, resolution, length of optical path, environment, perfor
mance and cost impinge upon the proper selection of interruptive assemblies. Optek 
offers the engineer a wide selection of assemblies to meet exact design requirements. 
Optek offers slotted optical switches with the following options: 

1. Phototransistor, photodarlington or Photologic™ output. 

a. Phototransistor output in various output ranges. 

b. Photologic"' output in four different output variations. 

2. Gallium arsenide or gallium aluminum arsenide IREDs. 

3. Dual channel devices in side-by-side or over/under configuration for 
speed, direction of movement and relative position sensing. 

4. Various slot widths and depths. 

5. Different sensor and emitter lead spacings. 

6. Different aperture widths in front of sensor and emitter. 

7. Different mounting configurations and housing styles. 

8. Housing materials: opaque or transmissive. 

9. Lead wires and connectors: standard leads of 24" (minimum length). 

Custom Design of Interruptive Assemblies 

In cases where unique specifications call for a custom design, Optek can work closely with 
the customer to produce the optimum interruptive slotted optical switch. Such designs can 
vary from slight adjustments to standard parts to completely new mechanical configurations. 

Typical Applications 

Printers I 
Electric watt-hour meters 

Copying machines 

Coin changers 

Disk drives 

Medical equipment 

Paper sorting equipment 

Typewriters 

Amusement games 

Liquid level sensing 
equiment 

Touch panel applications 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin CNY36 
January 1995 

@.OPTEK 

Slotted Optical Switch 
Type CNY36 

Not recommended for new 
design. See OPB860 

Features 

• Non-contact switching 
• Printed circuit board mounting 
• 0.120' wide slot 
• 0.220" lead spacing 

Description 

The CNY36 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a low cost 
plastic housing on opposite sides of a 
0.120" (3.05mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. 

.125 (3.18) ~ 

.us c2.92) I 

.310~ 
~ 

CPTICAL Cl 

.2SO (7.ll) 

.270 (6.BS) 

400 ct ,:~t- :: ~~::: 
.300 ( 9.65) 

l__ D 

Hil 
I I .100 c2.s .. > 

--1 t-- .090 (2.29) 

Ol1£NSJQ.IS ARE IN INCHES (MILLH£TERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°C(1l 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation .............................................. 100mW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Derate linearly 1.67mWf'C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(4) All parameters tested using pulse technique. 

Typical Performance Curves 
Normalized Output Current 

vs Forward Currant 
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Type CNY36 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN MAX I UNITS I TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.50 

IR Reverse Current 100 

Output Phototransistor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

leEO Collector-Emitter Dark Current 100 

Coupled 
VcE(SAT) Collector-Emitter Saturation Voltage 0.40 

IC(ON) Collector Current 

Typical Performance Curves 
Forward Currant vs 

Forward Voltage Input Diode 
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Relative Collector Dark Current 
vs Ambient T amperatura 
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Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

12-5 

I 



Product Bulletin OPB120A 
May 1993 

~®OPTEK 

Photologic™ Slotted Optical Switches 
Types OPB120A, OPB121A, OPB122A, OPB123A 

Features 

• Choice of output configuration 
• Printed circuit board mounting 
• 0.080" wide slot 
• 0.275" lead spacing 
• Opaque plastic housing 
• Lowprofile 

Description 

The OPB120A through OPB123A each 
consist of an infrared emitting diode and 
a Photologic™ sensor (a monolithic 
integrated circuit which incorporates a 
linear amplifier and a Schmitt Trigger) 
mounted on opposite sides of a .080" 
wide gap opaque housing, with molded 
. 040" wide apertures located over both 
emitter and Photologic™ sensor. 
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PIN I CATHODE 

PIN 2 ANODE 

PIN 3 Yee 
PJN 4 GND • DIMENSION CONTROLLED AT THE HOUSING BASE ONLY. 

PIN 5 OUTPUT DlMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Supply Voltage, Vee (not to exceed 3 sec.) ............................ +10.0V 
Storage Temperature Range.............. . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(1) 

Input Diode Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Photologic™ Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW(4) 
Total Device Power Dissipation ................................... 300mW(S) 
Voltage at Output Lead (Open Collector Output). . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Forward D.C. Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse D.C. Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate Linearly 2.22mWf'C above 25°C. 
(3) Normal application would be with light source blocked, simulated by IF = 0. 
(4) Derate Linearly 4.44mWf'C above 2s0c. 
(5) Derate Linearly 6.66mWf'C above 25°C. 
(6) Applies to Totem Pole configurations only . 
(7) All parameters tested using pulse technique. 
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Types OPB120A, OPB121A, OPB122A, OPB123A 
Electrical Characteristics (TA= -4o0c to +7o0c unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS! TEST CONDITIONS 

lnputDlode 

VF Forward Voltage 1.7 v IF = 20mA, TA = 25°C 
IR Reverse Current 100 µA VR = 2.0V, TA= 25°C 

I Output Photologlc™ Sensor 

Vee Operating D.C. Supply Voltage 4.75 5.25 v 
leeL Low Level Supply Current: 

Vee= 5.25V, IF= OmA<3> Buffered Totem-Pole Output 15 mA 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee = 5.25V, IF= 20mA 
Inverted Open-Collector Output 

leeH High Level Supply Current: 
Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= 20mA 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA<3> 
Inverted Open-Collector Output 

VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.BmA 
Buffered Open-Collector Output IF= OmA<3l 

Inverted Totem-Pole Output 0.4 v Vee=4.75V, loL= 12.BmA 
Inverted Open-Collector Output IF=20mA 

VOH High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75, loH = -BOOµA 

IF=20mA 

Inverted Totem-Pole Output 2.4 v Vee= 4.7~, loH = -BOOµA 
IF=OmA( 

loH High Level Output Voltage: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF= 20mA, TA= 2s0c 
Inverted Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V, 

IF= OmA, TA= 25°C 

IF(+) LED Positive-Going Threshold Current 15 mA Vee= 5.0V, TA= 25°C 

IF(+)llF(-} Hysteresis 2.0 Vee=5.0V 

los Short Circuit Output Current: 
Vee= 5.25V, IF= 20mA(S) Buffered Totem-Pole Output -20 -100 mA 
Output= GND 

Inverted Totem-Pole Output -20 -100 mA Vee= 5.25V, IF= OmA(6) 
Output=GND 

tr,tf Output Rise Time, Output Fall Time 70 ns Vee = 5.0V, TA = 25°C 
IF=O or 20mA 

tPLH, tPHL Propagation Delay Low-High & High-Low 5.0 µs RL = BTTL Loads (Totem Pole) 
RL = 360n (Open Collector) 

Optek reserves the right to make changes at any time in order. to improve design and to supply the best product possible. 
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Types OPB120A, OPB121A, OPB122A, OPB123A 

Part Number Guide 

OPB120A 

OPB121A 

OPB122A 

OPB123A 

OPB120B 

OPB121B 

OPB122B 

OPB123B 

Schematics 
OPB120 
(Totem·Pole Output} 

Output 

Buffer Totem-pole 

Buffer Open-Collector 

Inverter Totem-Pole 

Inverter Open-Collector 

Buffer Totem-pole 

Buffer Open-Collector 

Inverter Totem-Pole 

Inverter Open-Collector 

OPB121 

Buffer tdlVcc 
A) LA .U 

....._ OUT 

K G~ 

(Open·Collector Output) 
Buffer 

Aperture 

Emitter 

0.040" 

0.040" 

0.040" 

0.040" 

0.040" 

0.040" 

0.040" 

0.040" 

Sensor 

0.040" 

0.040" 

0.040" 

0.040" 

0.010" 

0.010" 

0.010" 

0.010" 

OPB122 
(Totem·Pole Output} 

Inverter tdlvcc 
A) LA ff. OUT ...... 
K GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB120A, OPB121 A, OPB122A, OPB123A 

Typical Performance Curves 

Output Volt1g1 
v1 Ambient Temper1ture 
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Product Bulletin OPB61 O 
May 1993 

@~OPTEK. 

Slotted Optical Switch 
Type OPB610 

Features 

• Non-contact switching 
• Printed circuit board mounting 
• 0.275" Lead centers 
• 0.150" Gap 

l ANODE 
2. EMITTER 
3 COLLECTOR 
'I. CATHODE 

4 3 

~ 
~ 
BOTTOM VIEW 

LED !OENTIF[:__i 

.220 (5.58) ---

.200 (5.08) 

.360 (9. 14) -r 
340 (8.64) 

330 (8 38) 

310 (7 88) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature......................... -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec with 
soldering iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c(1l 
Input Diode 

• Enhanced signal to noise ratio · Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 

Description 

The OPB610 slotted optical switch 
consists of an infrared emitting diode 
and an NPN silicon phototransistor with 
an enhanced low current roll-off to 
improve contrast ratio and immunity to 
background irradiance. 

Typical Performance Curves 

Normalized Forward Voltage vs 
Ambient Temperature 

130..---.--.--...---.-...... -.....-..... 

120 +---t--t--+---tr---+-+---1 

>to 110-,......f--t--+---tr---+-+---I 

~ ~ j 100 

I 
0 z 

Vce=5V 
90 f-IF=5mA 

Normalized to 
80 r--TA = 25°C 

70_1 _1_1 ___ _ 
-40 ·20 0 20 40 60 80 100 

TA - Ambient Temperature - °C 

Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage .................................... : ........... 3.0V 
Power Dissipation. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2l 
Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter Reverse Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OmA 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 200mW(3) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33 mW!'C above 25°C. 
(3) Derate linearly 2.0 mW!°C above 25°C. 

Forward Current vs Forward Voltage 
Input Diode 

1.50 

1.46 

> 1.42 i.-.... 

"' 1.38 C> 

~ 1.34 
> 
~ 1.30 

~ 1.26 
0 u. 1.22 

~ vr 
~ v 

~ IF @ 500ms pulse width 

.;_ 
1.18 > 
1.14 

_L 
I 

1.10 
10 20 30 40 50 

IF = Forward Current - mA 
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Types OPB610 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS 

11!.Q_ut Diode 

VF Forward Voltage 1.60 v IF=10mA 

IR Reverse Current 100 µA VR =3.0V 

Outp_ut Phototransistor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 v lc=100µA 

IECO Emitter Reverse Current 

ICEO Collector-Emitter Dark Current 

Col!P!ed 

VsAT Saturation Voltage 

IC(ON) On-State Collector Current 

Typical Performance Curves 
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E 
!'! 100 :J 
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:; 
a. 
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Q) 

.t:l 
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Normalized Output Current vs 
Forward Current 

!:'.'.: 

.L 

~ormalized to IF = SmA E 

100 µA VEc = 0.4 V 

100 nA VcE =5 V 

0.40 v IF= 5 mA, le= 100 µA 

1.0 mA IF= 5 mA, VcE = 5 v 

Normalized Output Current vs 
Ambient Temperature 
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:; 
.9-
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.!!1 
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Collector Dark Current vs 
Ambient Temperature 

P,cE=5V 
1---IF = OmA L 

.L. 

z 
L v 

z 
k:'.: 0.5 

0.5 10 . 50 -40 -20 20 40 60 BO 100 
o.o'-4o -20 20 40 60 ao 100 

IF - Forward Current - mA 

Normalized lc(ON) vs Distance 
(X Axis Blocked) 

100 .--..... - ........ ...-.----.--...---.--. 

OO,___+--+-~----~k'<CE~5v'-
80 IF=5mA -

TYP 
70 t--1- ·~l---+---1--+---I 

60 1----+--l--l-\l-t---+--l----f 

50 1---+--+---++!-+---+--+---I 
401----+--+---~:I+-+---+--+----i 

301---1----1--+-'ll-+-+--+---I 
201----+--l--~t-+--+---t--f 

10 t--+---+--t--t~+--t--+--t 
o..__.__....__,___,.__..___._~ 
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Distance - inches 
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TA - Ambient Temperature - °C 

Normalized IC(ON) vs Distance 
(Y Axis Blocked) 
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~ 
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t-IF=5mA l 
llll \ 
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~ 
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Distance - inches 
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Switching Speed vs Load 

200 

~ 180 10% Duty Cycle 
1 ms Pusle Width 

"C 160 VcE=5V Q) 
Q) 140 le= 1mA a. 

(f) 

O> 120 
c :c 100 

-~ BO 
(f) 

,;. 60 

:;,; 40 

20 

1000 2000 3000 4000 

RL - Load Resistance - Q 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB615 
May1993 

@.OPTEK 

Photologic™ Slotted Optical Switch 
Types OPB615, OPB616, OPB617, OPB618 

Features 
• Non-contact switching 
• Printed circuit board mounting 
• 0.275" Lead centers 
• 0.150" Gap 
• Enhanced signal to noise ratio 
• Four output options 

Description 
The OPB615 series slotted optical 
switches consist of an infrared emitting 
diode and a monolithic integrated circuit 
which incorporates a photodiode, a 
linear amplifier and a Schmitt trigger on 
a single silicon chip. 

The sensors feature TTULSTTL 
compatible logic level output. Open 
collector output versions can drive up to 
1 O TTL loads over a voltage range from 
4.5Vto 16V. 

LED IDENTIF::___i 

.220 (S.58) ---

.200 (5.08) 

.355 (9.01) l 1--r 

.345 (8. 76) 

~3 
I 2 

BOTTOM VIEW 

I. ANODE 

DIMENS[ONS ARE JN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Storage Temperature Range............................... -40°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -4o0c to + 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1µs pulse width, 300 pps) ......................... 3.0A 
Reverse DC Voltage ...........•.................................... 3.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oomw<2> 

Output Photologlc™ 
Supply Voltage, Vee ................................................ 18V 
Duration of Output Short To Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00sec 
Voltage at Output . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 30V 
Low Level Output Current (sinking) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16mA 
Power Dissipation ....................................•......... 240mw<3l 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.33 mWf'C above 25°C. 
(3) Derate linearly 2.50 mWf'C above 30°C. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB615, OPB616, OPB617, OPB618 
Electrical Characteristics (TA= 25°C, Vee= 4.5V to 16V unless otherwise noted) 

-

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

ln_Q_ut Diode 
VF Forward Voltage 1.6 v IF= 10 mA 

IR Reverse Current 100 µA VR = 3.0 V 

Ou!Q_ut Photol<!.9Jc™ Sensor 
Vee Operating D.C. Supply Voltage 4.5 16.0 v 
IF(+) LED Positive-Going Threshold Current 0.1 0.55 3.0 mA 

IF(+)/IF(-) Hysteresis Ratio 1.05 1.20 1.60 I 
leeH High Level Supply Current: 

Buffer, 1 OK Pull-up OPB615 5.0 12.0 mA IF = 5 mA, No Load On Output 

Buffer, O_IJ_en-Collector OPB616 

Inverter, 1 OK Pull-up OPB617 
4.0 12.0 mA IF= O mA(4l, No Load On Output 

Inverter, O_Q_en-Collector OPB618 

leeL Low Level Supply Current: 
IF= O mA(4l, No Load On Output Buffer, 1 OK Pull-LIQ_ OPB615 5.5 12.0 

Buffer, O_IJ_en-Collector OPB616 4.0 12.0 mA 

Inverter, 1 OK Pull-LIQ_ OPB617 6.5 12.0 
mA IF= 5 mA, No Load On Output 

Inverter, O_Q_en-Collector OPB618 5.0 12.0 

VoH High Level Output Voltage: 

Buffer, 1 OK Pull-LIQ_ OPB615 (Vee-1.5) v IF= 5 mA, loH = 100 µA 

Inverter, 1 OK Pull-up OPB617 (Vcc-1.5) v IF= 0 mA<4l, loH = 100 µA 

loH High Level Output Current: 

Buffer, O_IJ_en-Collector OPB616 100 µA IF= 5 mA, VoH = 30 v 
Inverter, Open-Collector OPB618 100 µA IF= 0 mA<4l, VoH = 30 v 

VoL Low Level Output Voltage: 
IF= 0 mA<4l, loL = 16 mA Buffer, 1 OK Pull-up OPB615 0.4 v 

Buffer, Ojl_en-Collector OPB616 

Inverter, 1 OK Pull-up OPB617 
0.4 v IF= 5 mA, loL = 16 mA 

Inverter, O_Q_en-Collector OPB618 

tr, ti Output Rise Time, Output Fall Time 30 ns 

IPLH Propagation Delay, Low-High 

Buffer, 1 OK Pull-up OPB615 0.6 µs 

Buffer, O_IJ_en-Collector OPB616 
IF= 0 or 5 mA, f = 10 KHz, 

Inverter, 1 OK Pull-up OPB617 
3.0 µs D.C. = 50%, RL = 300 Q 

Inverter, Ojl_en-Collector OPB618 

tPHL Propagation Delay, High-Low 

Buffer, 1 OK Pull-up OPB615 3.0 µs 

Buffer, O_IJ_en-Collector OPB616 

Inverter, 1 OK Pull-up OPB617 
0.6 µs 

Inverter, O_m!n-Collector OPB618 

Data Rate Data Rate 100 KHz IF= 0 or 5 mA, D.C. = 50%, RL = 300 n 

(4) Normal application would be with light source blocked, simulated by IF= OmA. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB615, OPB616, OPB617, OPB618 ~.OPTEK 
Typlcal Performance Curves 

Nonnallzed Forward Voltage vs 
Ambient Temperature 

TA -Ambient Temperature - 0c 

Nonnallzed Supply Current vs 
Ambient Temperature 

i 1.4 
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Low Level Output Voltage vs 
Ambient Temperature 
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Forward Voltage vs Forward 
Current Input Diode 
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OPB615, OPB617 Nonnallzed 
High Level Output Voltage vs 

Ambient Temperature 
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OPB615, OPB616 Propagation 
Delay vs Ambient Temperature 
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Trigger Current vs Ambient 
Temperature 
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OPB616, OPB618 High Level Output 
Current vs Ambient Temperature 
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OPB617, OPB618 Propagation 
Delay vs Ambient Temperature 
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Types OPB615, OPB616, OPB617, OPB618 

Typical Performance Curves 

"' 

Rise Time and Fall Time vs 
Ambient Temperature 
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Maximum Data Rate vs Ambient 
Temperature 
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Rise Time vs Output Load vs 
Ambient Temperature 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB620 
May1993 

@.OPTEK 

Slotted Optical Switch 
Type OPB620 

Features 

• Non-contact switching 
• Printed circuit board mounting 
• 0.320" Lead centers 
• 0.190" Gap 
• Enhanced signal to noise ratio 

Description 

The OPB620 slotted optical switch 
consists of an infrared emitting diode 
and an NPN silicon phototransistor with 
an enhanced low current roll-off to· 
improve contrast ratio and immunity to 
background irradiance. 

Typical Performance Curves 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature. . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 1 oo0c 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec with 
soldering iron]. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2eo0 c<1> 

Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0V 
Power Dissipation .............................................. 1oomw<2> 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter Reverse Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OmA 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 2oomw<3> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33 mW/"C above 25°C. 
(3) Derate linearly 2.0 mW/'C above 25°C. 

Forward Current vs Forward Voltage 
Input Diode 
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Types OPB620 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

ln_.P_utDlode 

VF Forward Voltage 

IR Reverse Current 

Out__p_ut Phototranslstor 

V(BR)eEO Collector-Emitter Breakdown Voltage 

IEeO Emitter Reverse Current 

leEO Collector-Emitter Dark Current 

Co~ed 

VSAT Saturation Voltage 

le( ON) On-State Collector Current 

Typical Performance Curves 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB625 
May 1993 

Photologic™ Slotted Optical Switch 
Types OPB625, OPB626, OPB627, OPB628 

Features 
• Non-contact switching 
• Printed circuit board mounting 
• 0.320" Lead centers 
• 0.190" Gap 
• Enhanced signal to noise ratio 
• Four output options 

Description 
The OPB625 series slotted optical 
switches consist of an infrared emitting 
diode and a monolithic integrated circuit 
which incorporates a photodiode, a 
linear amplifier and a Schmitt trigger on 
a single silicon chip. 

The device features TTULSTTL 
compatible logic level output. Open 
collector output versions can drive up to 
1 o TTL loads over a voltage range from 
4.5Vto 16V. 

LEO IDENT!F!ER~_l. 
220 (S 58) 

- ---
200 (5.08) 

<OO (J0.16) I 1--r 
.380 {9.66) 

200 (5.08) 

180 (4.58) 

OPTICAL AXIS 

5 < 

~3 
I 2 

BOTTOM VIE>< 

2 GROUND 

3. OUTPUT 

"1. Vee 
5. CATHQD£ 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 1 oo0 c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 100°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1> 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1µs pulse width, 300 pps) ......................... 3.0A 
Reverse DC Voltage ................................................ 3.0V 
Power Dissipation .............................................. 1oomw<2> 

Output Photologic™ 
Supply Voltage, Vee................................................ 18V 
Duration of Output Short To Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00sec 
Voltage at Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Low Level Output Current (sinking) ................................... 16mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240mw<3> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate linearly 1.33 mWf'C above 25°C. 
(3) Derate linearly 2.50 mWf'C above 30°C. 

Schematics 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB625, OPB626, OPB627, OPB628 
Electrical Characteristics (TA= 25°C, Vee= 4.5V to 16V unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 
ln~utDlode 

VF Forward Voltage 1.6 v IF= 10 mA 

IR Reverse Current 100 µA VR=3.0V 

Ou!Q_ut Photolo_gjc™ Sensor 
Vee Operating D.C. Supply Voltage 4.5 16.0 v 
IF(+) LED Positive-Going Threshold Current 0.1 0.6 3.0 mA 

IF(+)/IF(-) Hysteresis Ratio 1.05 1.20 1.60 
I 

leeH High Level Supply Current: 

Buffer, 1 OK Pull-up OPB625 5.0 12.0 mA IF= 5 mA, No Load On Output 

Buffer, O_Qen-Collector OPB626 
Inverter, 10K Pull-up OPB627 

4.0 
Inverter, ~n-Collector OPB628 

12.0 mA IF= O mA(4l, No Load On Output 

leeL Low Level Supply Current: 
IF= 0 mA(4l, No Load On Output Buffer, 10K Pull-LIQ_ OPB625 5.5 12.0 mA 

Buffer, Oj)_en-Collector OPB626 4.0 12.0 
Inverter, 1 OK Pull-LIQ_ OPB627 6.5 12.0 mA IF = 5 mA, No Load On Output 
Inverter, ~n-Collector OPB628 5.0 12.0 

VoH High Level Output Voltage: 

Buffer, 1 OK Pull-LIQ_ OPB625 (Vee-1.5) v IF = 5 mA, loH = 100 µA 

Inverter, 1 OK Pull-up OPB627 (Vee-1.5) v IF= 0 mA(4l, loH = 100 µA 

loH High Level Output Current: 

Buffer 0..Q.en-Collector OPB626 100 µA IF= 5 mA, VoH = 30 v 
Inverter, Open-Collector OPB628 100 µA IF= 0 mA(4l, VoH = 30 v 

VoL Low Level Output Voltage: 
IF= 0 mA<4l, loL = 16 mA Buffer, 1 OK Pull-up OPB625 0.4 v 

Buffer, O_Qen-Collector OPB626 
Inverter, 1 OK Pull-up OPB627 0.4 v IF=5 mA, loL= 16 mA 
Inverter, 0..Q.en-Collector OPB628 

Ir. It Output Rise Time, Output Fall Time 30 ns 

tPLH Propagation Delay, Low-High 

Buffer, 1 OK Pull-up OPB625 0.6 µs 

Buffer, O_Qen-Collector OPB626 
IF = 0 or 5 mA, I = 10 KHz, 

Inverter, 1 OK Pull-up OPB627 
3.0 µs D.C. = 50%, RL = 300 n Inverter, O_Qen-Collector OPB628 

IPHL Propagation Delay, High-Low 

Buffer, 1 OK Pull-up OPB625 3.0 µs 

Buffer, O_Qen-Collector OPB626 
Inverter, 1 OK Pull-up OPB627 

0.6 µs 
Inverter, O~n-Collector OPB628 

Data Rate Data Rate 100 KHz IF= 0 or 5 mA, D.C. = 50%, RL = 300 n 

(4) Normal application would be with light source blocked, simulated by IF = OmA. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB625, OPB626, OPB627, OPB628 @).OPTEK 

Typical Performance Curves 

Normalized Forward Voltage vs 
Ambient Temperature 
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Types OPB625, OPB626, OPB627, OPB628 

Typical Performance Curves 

Rise Time and Fall Time vs 
Ambient Temperature 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB660 
May 1993 

~.OPTEK 

Slotted Optical Switch 
Types OPB660N, OPB660T 

Package N 

Features 

• Non-contact switching 
• 0.125' Wide gap 
• 0.320" Lead spacing 
• N or T package 
• Printed circuit board mounting 
• Enhanced signal to noise ratio 

Description 

The OPB660 series consists of an NPN 
phototransistor and an infrared emitting 
diode mounted on opposite sides of a 
0.125" wide slot. The emitter has a 
0.050" x 0.060" molded aperture while 
the phototransistor has a 0.01 O" x 0.060" 
molded aperture. The phototransistor 
has an enhanced low current roll-off 
which improves contrast ratio and 
immunity to background irradiance. 

Package T 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 100°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec with 
soldering iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°c(1) 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 3.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter Reverse Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OmA 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<3> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force may be applied to leads when soldering. 
(2) Derate linearly 1.33 mWt'C above 25°C. 
(3) Derale linearly 2.0 mWf'C above 25°C. 
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Types OPB660N, OPB660T 

1. ANODE 
2. EMITTER 
3 . COLLECTOR 
4. CATHODE 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB660N, OPB660T 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

lf11!Ut Diode 
VF Forward Voltage 

IA Reverse Current 

Ou~ut Phototransistor 

V(BR)eeo Collector-Emitter Breakdown Voltage 

leco Emitter Reverse Current 

lceo Collector-Emitter Dark Current 

Col!f!led 

VSAT Saturation Voltage 

le( ON) On-State Collector Current 

Typical Performance Curves 
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Types OPB660N, OPB660T 

Typical Performance Curves 
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Product Bulletin OPB665 
May 1993 

~®OPTEK 

Photologic™ Slotted Optical Switch 
Types OPB665NIT, OPB666NIT, OPB667NIT, OPB668NIT 

Package N 

Features 
• Four Output Options 
• 0.125" Wide Gap 
• 0.320" Lead Spacing 
• N or T Package 
• 0.01 O" Sensor Aperture 

Description 
The OPB665 series optical switches 
consist of a monolithic integrated circuit 
and an infrared emitting diode mounted 
on opposite sides of a 0.125" wide slot. 
The emitter has a 0.050" x 0.060" 
molded-in aperture while the sensor has 
a 0.010" x 0.060" molded-in aperture. 

The device features TTULSTTL 
compatible logic level output, which can 
drive up to 1 O TTL loads over a voltage 
range from 4.5V to 16V. 

Package T 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 1 oo0c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°C(1) 

Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1µs pulse width, 300 pps) ......................... 3.0A 
Reverse DC Voltage ................................................ 3.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Photologic™ 
Supply Voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 BV 
Duration of Output Short To Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00sec 
Voltage at Output.................................................. 30V 
Low Level Output Current (sinking) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240mw<3l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.33 mWfC above 25°C. 
(3) Derate linearly 2.50 mWfC above 30°C. 

Schematics 
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Types OPB665NIT, OPB666NIT, OPB667NIT, OPB668NIT 

= ''"'l ~ - ~ _" "' .Oli±00.25) : 
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. I .495 (12.57) I 
--I . 475 ( 12. 07) 1--- LED 

OPTICAL '1XIS 
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IDENTIFIER 

BOTTOM VIEW 

I. ANODE 
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3. OUTPUT 

4. Vee 
5. CATHODE 

~ ,):~r--~n-J __ .~_:_:_';_:_.~_:_;_:_~_:_.I'-::::: Q 
.020 (.SO~~l Mr. 1 . .325 (8.26) .080 (2.03)~, 
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Package N 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB665NIT, OPB666NIT, OPB667NIT, OPB668N/T 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

ln~utDiode 

VF Forward Voltage 1.6 

IR Reverse Current 100 

Outrwt Photologic™ Sensor 

Vee Operating D.C. Supply Voltage 4.5 16.0 

IF(+) LED Positive-Going Threshold Current 0.1 1.6 10 

IF(+)/IF(-) Hysteresis Ratio 1.05 1.20 1.60 

leeH High Level Supply Current: 

Buffer, 1 OK Pull-up OPB665 5.0 12.0 

Buffer, O_Q_en-Collector OPB666 
Inverter, 1 OK Pull-up OPB667 
Inverter, Open-Collector OPB668 4.0 12.0 

leeL Low Level Supply Current: 

Buffer, 1 OK Pull-l!Q. OPB665 5.5 12.0 

Buffer O_Q_en-Collector OPB666 4.0 12.0 
Inverter, 10K Pull-l!Q. OPB667 6.5 12.0 
Inverter, Open-Collector OPB668 5.0 12.0 

VoH High Level Output Voltage: 

Buffer 1 OK Pull-l!Q_ OPB665 (Vee-1.5)(5) 

Inverter, 1 OK Pull-up OPB667 (Vee-1.5)(5) 

IOH High Level Output Current: 

Buffer, Oj)en-Collector OPB666 100 

Inverter, Open-Collector OPB668 100 

VOL Low Level Output Voltage: 

Buffer, 1 OK Pull-up OPB665 0.4 

Buffer, O_Q_en-Collector OPB666 
Inverter, 1 OK Pull-up OPB667 

0.4 
Inverter, O~n-Collector OPB668 

tr, t1 Output Rise Time, Output Fall Time 30 

tPLH Propagation Delay, Low-High 

Buffer, 1 OK Pull-up OPB665 1.0 

Buffer, O_Q_en-Collector OPB666 
Inverter, 1 OK Pull-up OPB667 

2.0 
Inverter, O~n-Collector OPB668 

IPHL Propagation Delay, High-Low 

Buffer, 10K Pull-up OPB665 2.0 

Buffer O_Q_en-Collector OPB666 
Inverter, 10K Pull-up OPB667 

1.0 
Inverter ~n-Collector OPB668 

Data Rate Data Rate 100 

(4) Normal application would be with light source blocked, simulated by IF= OmA. 
(5) VoH = Vee-1.5 for Vee= 4.5V to 16V. 

UNITS TEST CONDITIONS 

v IF= 10 mA 

µA VR=3.0V 

v 
mA Vee =5.0V 

Vee =5.0V 

Vee= 16 V, No Load On 
mA 

IF= 10 mA 

Vee= 16 V, No Load On Output, 
mA 

IF=O mA 

Vee= 16 V, No Load On Output, 
mA 

IF=OmA 

Vee= 16 V, No Load On Output, 
mA 

IF=10mA 

v loH = 100 µA, IF= 10 mA 

v loH = 100 µA, IF= 0 mA(4) 

µA 
Vee= 16 V, VoH = 30 V, IF= 10 mA 

µA Vee= 16 V, VoH = 30 V, IF= 0 mA 

v 
Vee= 4.5 V, loL = 16 mA, IF= 0 mA(4) 

v Vee= 4.5 V, loL = 16 mA, IF= 10 mA 

ns 

µs 

Vee= 5 V, IF= O or 10 mA, f = 10 kHz, 
µs D.C. = 50%, RL = 300 n 

µs 

µs 

KHz 
Vee=5V, IF=0or10mA, 

D.C. = 50%, RL = 300 n 
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Types OPB665NIT, OPB666NIT, OPB667NIT, OPB668NIT 

Typical Performance Curves 

Normalized Forward Voltage vs 
Ambient Temperature 
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Types OPB665NIT, OPB666NIT, OPB667NIT, OPB668NIT 

Typical Performance Curves 

SWltchlng Time vs Ambient 
Temperature 
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Product Bulletin OPB680 
May 1993 

~®OPTEK 

Slotted Optical Flag Switch 
Type OPB680 

Features 

• Phototransistor output 
• Mechanical switch replacement 
• Printed circuit board mounting 
• Enhanced signal to noise ratio 

Description 

The OPB680 consists of an NPN 
phototransistor and an infrared emitting 
diode in a molded plastic housing. The 
phototransistor has an enhanced low 
current roll-off which improves contrast 
ratio and immunity to background 
irradiance. A lever arm actuated flag 
interrupts the light beam, switching the 
transistor output between states that can 
readily drive logic gates. 

Customized lever arms and spring 
torques can be designed for specific 
applications. 

.278 (7 .06) 
----~-" 

.274 (6.96) 

(g~ 1 jO TYP 

1. ANODE 
2. EMITTER 
3. COLLECTOR 
4. CATHODE 

045 (1 14)-1 r- . ::: ;:·~:~ 
~~ii- ,l"M'" 

.205 (5.21) 

.195 (4.95) 

.355 (9.02) I · ·I 

.345 (B.76) 

.275 (6.99) 

.265 (6. 73) 

.285 (7.24) 

.275 (6.99) 

.495 (12.32) ----

.475 (12.07) 

(MAX ALLOWflBLE 
DEFLECTION) 

21·0· 

I 
.440 (11.18) 

."120 10.67) 

.090 (2.29) 

.070 (l.78) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings {TA= 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 100°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec with 
soldering iron] .................................................... 260°C 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 3.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter Reverse Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OmA 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw(3) 

Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 

Max. 20 grams force ma}' be applied to leads when soldering. 
(2) Derate linearly 1.33 mwf'c above 25°C. 
(3) Derate linearly 2.0 mW!°C above 25°C. 
(4) "On" condition exists when the lever arm is in the rest position (16° from vertical) as shown in 

the figure. · 
(5) "Off" condition exists when the lever arm is deflected clockwise 8° ± 3° from the rest position 

(16° from vertical) as shown in the figure. Maximum allowable deflection is 35° from the rest 
position. 

(6) From the rest position to the switch point, lever torque measured at the end of the arm is 1.5 
grams max. 
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Type OPB680 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS 

ll}J>ut Diode 

VF Forward Voltage 1.60 v IF=10mA 

IR Reverse Current 100 µA VR =3.0 V 

Ou!J!ut Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 v le= 100 µA 

IECO Emitter Reverse Current 

lcEO Collector-Emitter Dark Current 

Cou_Q!ed 
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,;, 
> 

"' 

VsAT Saturation Voltage 

le( ON) On-State Collector Current 
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May 1993 

(@.OPTEK 

Photologic™ Optical Flag Switch 
Types OPB685, OPB686, OPB687, OPB688 

Features 

• Photologic™ output 
• Four output options 
• Mechanical switch replacement 
• Printed circuit board mounting 

Description 

The OPB685 series flag switches consist 
of an infrared emitting diode and a 
monolithic integrated circuit, which 
incorporates a photodiode, a linear 
amplifier and a Schmitt trigger. A lever 
arm actuated flag interrupts the light 
beam switching the output between 
states that can readily drive logic gates. 

Customized lever arms and spring 
torques can be designed for specific 
applications. 

The device features TTL/LSTTL 
compatible logic level output which can 
drive up to 1 O TTL loads over a voltage 
range from 4.SV to 16V. 

I ANODE 
• GROIHJ 
3 OUTf'IJT 

•cc 
CATlllOE 

.159 ('4.04) 

.155 (3.94) 

.285 (7.24) 

.275 (6.99) 

... 40 (11.lB) 

.420 10.67) 

.090 (2.29) 

.070 (1.78) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 1 oo0c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +100°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C 
Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1µs pulse width, 300 pps).. . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 3.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2l 
Output Photologlc™ 
Supply Voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 BV 
Duration of Output Short To Vee . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 1.00sec 
Voltage at Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Low Level Output Current (sinking) ................................... 16mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 240mw<3> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.33 mWf'C above 25°C. 
(3) Derate linearly 2.50 mWf'C above 30°C. 

OptekTechnology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Types OPB685, OPB686, OPB687, OPB688 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX 

lrm_ut Diode 
VF Forward Voltage 1.6 

IA Reverse Current 100 

Ou!l!_ut Photol~c™ Sensor 

Vee Operating D.C. Supply Voltage 4.5 16.0 

IF(+) LED Positive-Going Threshold Current 0.1 1.8 10.0 

IF(+)llF(-) Hysteresis Ratio 1.05 1.20 1.60 

leeH High Level Supply Current: 

Buffer, 1 OK Pull-up OPB685 5.0 12.0 

Buffer 0Qen-Collector OPB686 
Inverter, 1 OK Pull-up OPB687 
Inverter, Open-Collector OPB688 4.0 12.0 

leeL Low Level Supply Current: 

Buffer, 1 OK Pull-tm_ OPB685 5.5 12.0 

Buffer, Open-Collector OPB686 4.0 12.0 
Inverter 1 OK Pull-tm_ OPB687 6.5 12.0 
Inverter, Open-Collector OPB688 5.0 12.0 

VoH High Level Output Voltage: 

Buffer, 1 OK Pull-~ OPB685 (Vee-1.5)(5) 

Inverter, 1 OK Pull-up OPB687 (Vee-1.5)(5) 

loH High Level Output Current: 

Buffer, O_Q_en-Collector OPB686 100 

Inverter, Open-Collector OPB688 100 

VOL Low Level Output Voltage: 

Buffer, 1 OK Pull-up OPB685 0.4 

Buffer, O_Q_en-Collector OPB686 

Inverter, 10K Pull-up OPB687 
0.4 

Inverter, O_Q.en-Collector OPB688 

tr, tt Output Rise Time, Output Fall Time 30 

tPLH Propagation Delay, Low-High 

Buffer, 1 OK Pull-up OPB685 1.0 

Buffer, O_Q.en-Collector OPB686 
Inverter, 1 OK Pull-up OPB687 

2.0 
Inverter, O~n-Collector OPB688 

tPHL Propagation Delay, High-Low 

Buffer, 10K Pull-up OPB685 2.0 

Buffer, 0..Q.en-Collector OPB686 
Inverter, 10K Pull-up OPB687 

1.0 
Inverter, ~n-Collector OPB688 

(4) Normal application would be with light source blocked, simulated by IF= OmA. 
(5) VoH = Vee-1.5V for Vee= 4.5V to 16V. 

UNITS 

v 
µA 

v 
mA 

mA 

mA 

mA 

mA 

v 
v 

µA 

µA 

v 

v 

ns 

µs 

µs 

µs 

µs 

TEST CONDITIONS 

IF= 10mA 

VR=3.0V 

Vee= 5.0 V 

Vee=5.0V 

Vee= 16 V, No Load On Output, 

IF=10mA 

Vee= 16 V, No Load On Output, 

IF=O mA 

Vee= 16 V, No Load On Output, 

IF=O mA 

Vee= 16 V, No Load On Output, 

IF= 10mA 

loH = 100 µA, IF= 10 mA 

loH = 100 µA, IF= 0 mA(4) 

Vee= 16 V, VoH = 30 V, IF= 10 mA 

Vee = 16 V, VoH = 30 V, IF= 0 mA 

Vee= 4.5 V, loL = 16 mA, IF= 0 mA<4l 

Vee= 4.5 V, loL = 16 mA, IF= 10 mA 

Vee= 5 V, IF= O or 10 mA, f = 10 kHz, 

D.C. = 50%, RL = 300 n 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB685, OPB686, OPB687, OPB688 8.0PTEK 

Typical Performance Curves 

Normalized Forward Voltage vs 
Ambient Temperature 
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Delay vs Ambient Temperature 
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Types OPB685, OPB686, OPB687, OPB688 

Typical Performance Curves 

Switching Time vs Ambient 
Temperature 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@.OPTEK 

Slotted Optical Flag Switch 
Type OPB690 

Features 

• Phototransistor output 
• Mechanical switch replacement 
• 3-pin connector (Ho Tien L2561-03), 

Molex compatible connector 5102 
series housing and 5103 series 
terminal 

• Enhanced signal to noise ratio 

Description 

The OPB690 consists of an NPN 
phototransistor and an Infrared emitting 
diode in a molded plastic housing. The 
phototransistor has an enhanced low 
current roll-off which improves contrast 
ratio and immunity to background 
irradiance. A lever arm actuated flag 
interrupts the light beam, switching the 
transistor output between states that can 
readily drive logic gates. 

This switch is designed to easily snap 
mount into a 0.039" (1 mm) (19 ga) thick 
material with a rectangular opening of 
0.315' x 0.472' (8 mm x 12 mm). 

Customized lever arms and spring 
torques can be designed for specific 
applications. 

.025 {0.63) 

~ 

.181 (4.60) 

.171 (4.34) 

.472 (12.0) 

,462 (11.73) 

.115 (2.92) 

.105 (2.67) 

.235 (S.97) 

. 225 (S. 72) 

.123 (3.12) 

.113 (2.87) 

.045 (1.14) 

~ 

PIN I: Vee 

PIN 2: OUTPUT 

PIN 3: GROUND 

JI 

~ .276 
(~) 

.556 (14.12) 

~ 

.240 (S.10) 

~ 

3 rc~s) 
'--'- .... 
'-i-

OlMENSIONS ARE IN INCHES (MILLIIETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature......................... -40°C to +100°C 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . • . . • 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oomw<1> 

Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter Reverse Current ..........................•................. 10mA 
Collector DC Current . .. . . . . . . . . . . . .. . . . . . . .. . . .. . . . • . . .. . . . . . . . . . • 30mA 
Power Dissipation ...............•.............................. 2oomw<2> 
Notes: 
(1) cerate linearly 1.33 mwf'c above 25°C. 
(2) Cerate linearly 2.0 mwf'c above 25°C. 
(3) "Off' condition exists when the lever arm is in the rest position (20° from vertical) as shown in 

the figure. 
(4) "On" condition exists when the lever arm is deflected clockwise 18° +/- 3° form the rest posi

tion (20° from vertical) as shown in the figure. 
(5) From the rest position to the switch point, lever torque measured at the end of the arm Is 1.5 

grams max. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 
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Type OPB690 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS 

lrm_ut Diode 

VF Forward Voltage 1.6 v IF= 10 mA 

IR Reverse Current 100 µA VR=3.0V 

Ou!P_ut Phototranslstor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 v le= 100 µA 

leeo Emitter Reverse Current 

leeo Collector-Emitter Dark Current 

Cou~ed 

VSAT Saturation Voltage 

le(ON) On-State Collector Current 

Forward Current vs Forward 
Voltage Input Diode 

1.so~T~1 ~J-T-J~T.~T~-
1.46 I-IF@ 500ms pulse width ~ 

> 1.42 t::..J 

"' 1.-1 ~1.38 v 
g 1.34 +--+--+--<l.d,__P",.._,__+--+--+--+--t 

'O 1.30 +-+--+----+--+-+-+-+--1--1 

~ 1.26 1/17 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@@OPTEK 

Photologic™ Optical Flag Switch 
Types OPB695, OPB696, OPB697, OPB698 Series 

Features 

• Photologic™ output 
• Four output options 
• Mechanical switch replacement 
• 3-pin connector (Ho Tien l2561-03), 

Molex compatible connector 5102 
series housing and 5103 series 
terminal 

Description 

The OPB695 series flag switches consist 
of an infrared emitting diode and a 
monolithic integrated circuit, which 
incorporates a photodiode, a linear 
amplifier, and a Schmitt trigger. A lever 
arm actuated flag interrupts the light 
beam switching the output between 
states that can readily drive logic gates. 

This switch is designed to easily snap 
mount into a 0.039" (1 mm) (19 ga) thick 
material with a rectangular opening of 
0.315" x 0.472" (8 mm x 12 mm). 

Customized lever arms and spring 
torques can be designed for specific 
applications. 

The device features TTULSTTL 
compatible logic level output which can 
drive up to 1 O TTL loads over a voltage 
range from 4.5V to 16V. 

025 (0.63) 

015 (0. 38) 

860 
(21'64) 

NOM 

181 (4.60) 

~ 

<172 ( 12.0) 

462 ( 11 73) 

I 

235 (5.97) 

. 225 (5. 72) 

123 (3.12)] 

! 13 (2.87) 

0-15 { l .14) 

035 (0.89) 

458 (J l.63) 

325 
(8.26) 

"" 

448 ( 1l.38) 

425 ( l0.80) 

~ 

PINOUT 
Pin 1: vcc 
Pln2: OUlput 
Pin 3: GND 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings {TA= 25°C unless otherwise noted) 

Storage Temperature Range............................... -40°C to +100°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +100°C 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1µs pulse width, 300 pps) ......................... 3.0A 
Reverse DC Voltage ................................................ 3.0V 
Power Dissipation .............................................. 100mW(1) 

Output Photologic™ 
Supply Voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 BV 
Duration of Output Short To Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00sec 
Voltage at Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Low Level Output Current (sinking) ................................... 16mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240mW(2) 
Notes: 
(1) Derate linearly 1.33 mWf'C above 2s0c. 
(2) Derate linearly 2.50 mWf'C above 30°C. 
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Types OPB695, OPB696, OPB697, OPB698 Series 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP 
l~utDiode 

VF Forward Volt~ 

IR Reverse Current 

Out~ut Photol~c™ Sensor 
Vee Operating D.C. Supply Voltage 

OPB695A,696A,697A,69aA 4.5 5.0 
OPB695B,696B,697B,69aB a.o 12.0 

OPB695C, 696C, 697C, 69aC 13.5 15.0 

Ice Operating_ SUJJ21y_ Current 20.0 

VoH High Level Output Voltage: 

Buffer, 1 OK Pull-up OPB695A/B/C Vcc-1.5 

Inverter, 1 OK Pull-llQ_ OPB697A/B/C Vcc-1.5 

IOH High Level Output Current: 

Buffer, Open-Collector OPB696A 

OPB696B 

OPB696C 

Inverter, Open-Collector OPB69aA 

OPB69aB 

OPB69aC 

VoL Low Level Output Voltage: 

Buffer, 1 OK Pull-up OPB695A/B/C 

Buffer, Open-Collector OPB696A/B/C 

Inverter, 1 OK Pull-up OPB697 A/B/C 

Inverter, Open-Collector OPB69aA/B/C 

.. 
(4) Test requires lever arm 1n "blocked" pos1t1on . 

SWITCH I NG TEST CURVE FOR BUFFERS 

:~:,~:';~, 
90% --------- -10-,--- VOL 

--------- 1. 4 v 
OUTPUT __ t 

vo 'rl~t------~ '~ ~z VoH 

LED: f=IO kHz O.C =50% 

MAX 

1.6 

100 

a.o 

13.5 

16.0 

30.0 

100 

100 

100 

100 

100 

100 

0.4 

0.4 

UNITS TEST CONDITIONS 

v IF= 10mA 

~ VR =3.0V 

v 
v 
v 

mA 

v loH = 1 OOµA, Unblocked 

v loH = 10~ Blocked(4) 

Jl:.A Vee= 4.5 to aV, VoH = 30V, Unblocked 

~ Vee= a to 13.5V, VoH = 30V, Unblocked 

~ Vee= 13.5to16V, VoH = 30V, Unblocked 

µA Vee= 4.5 to aV, VoH = 30V, Blocked(4) 

~ Vee= a to 13.SV, VoH = 30V, Blocked(4) 

~ Vee= 13.5 to 16V, VoH = 30V, Blocked(4) 

Vee= 4.5 to aV, loL = 16mA, Blocked(4) 

v Vee= a to 13.5V, loL = 16mA, Blocked(4) 

Vee= 13.5 to 16V, loL = 16mA, Blocked(4) 

Vee= 4.5 to aV, loL = 16mA, Unblocked 

v Vee= a to 13.SV, loL = 16mA, Unblocked 

V cc = 13.5 to 16V, loL = 16mA, Unblocked 

SWITCHING TEST CURVE FOR INVERTERS 

INPUT so; 

IF( IN) 

OUTPUT 

VO 

LEO: f=IO kHz O.C.=50% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB695, OPB696, OPB697, OPB698 Series 

Typical Performance Curves 

Normalized Forward Voltage vs 
Ambient Temperature 
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Normalized Supply Current vs 
Ambient Temperature 
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Low Level Output Voltage vs 
Ambient Temperature 
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Forward Current vs Forward 
Voltage Input Diode 
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Ambient Temperature 
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OPB695, OPB696 Propagation 
Delay vs Ambient Temperature 
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Types OPB695, OPB696, OPB697, OPB698 Series 

Typical Performance Curves 

Q) 

Switching Time vs Ambient 
Temperature 
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Typical Thermal Derating Curve 

-40 -20 20 40 60 BO 100 

TA - Ambient Temperature - °C 

"' c: 

Q) 

E 
i= 
Q) 

"' a: 
"' 

Rise Time vs Output Load vs 
Ambient Temperature 

500 
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= • - Equivalent Outrut Load 
Including Pull-up i Applicable 

I I 
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100 
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Types OPB695, OPB696, OPB697, OPB698 Series 

PART NUMBER GUIDE 
OPB69XX 

L_ Operating D.C. Supply Voltage: 

A - 4.5V :$;Vee:$; 8.0V 
B - 8.0V :$;Vee:$; 13.5V 
c -13.SV :$;Vee:$; 16.0V 

Electrical Specification Variations: 

5 - Buffer, 1 OK Pull-up 

6 - Buffer, Open-Collector 

7 - Inverter, 1 OK Pull-up 

8 - Inverter, Open-Collector 

OPB695 ... Buffer/10K PU 
IJffftOPB696 ... Buffer/OC Vee 

VREG 

OUT hL "" D -LGND 

OPB697 .. .lnverter/1 OK PU OPB698 .. .lnverter/OC 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 
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Product Bulletin OPB800L 
May 1993 

~®OPTEK 

Wide Gap Slotted Optical Switches 
Types OPB800L, OPB81 OL Series 

Features 

• 0.375' wide gap 
• Choice of aperture size 
• Choice of minimum photocurrent 
• Choice of opaque or IR transmissive 

shells 
• 0.570" lead spacing 

Description 

The OPBBOOUOPB81 OL series of wide 
gap slotted switches provides the design 
engineer with the flexibility of a custom 
device from a standard product line. 
Building from a standard housing 
utilizing a .375" wide slot, the user can 
specify (1) electrical output parameters, 
(2) discrete shell material and (3) 
aperture width. Available with wire leads 
as OPB800W/OPB810W. 

Replaces 

KTSOOL- KT810L series 

INDICATES 
PIN l 

I 

, ,~o:J 
2 CATH:IOE 
3 CCl...LECTOR 
4 EMITTER 

.110 (2.79) 

1.23 (31.24) 

I. 21 (30. 73) 

¢ .130 (3.30) 2 PL 

.120 (3.05) 

.130 (3.30) 

.120 (3.05) 

c: 
OPTICAL It. 

.110 (2. 79) 

"'" 
.090 (2.29)L -T .'13s (11.osi 

.425 ( 10.80) 

' '==:=---i 
L~s) 

• . 105 (2.67) 

.095 (2.<11) 

.575 (1'1.6ll 

.565 ( 14.35) • 

.075 (L91) 

,----1----,.-+--.,---1 
~-+.~-oo 2 3 1;1 ~ .260 (6.60) 

~......,..+.,..__D I 4 a --q..z ~ 

• 0 I MENS IONS CONTROLLED AT HOUSING SLRf" ACE ONLY . 

DI MENS IONS ARE IN INCHES (MI LL HE TERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range ................... -40°C to +85°C(1) 

Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°d2) 

Input Diode 
Forward DC Current .................. ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation .............................................. 100mW(1l 
Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . .. . . . . .. . . .. .. .. . . . . . . . . . . . . . . . . . .. . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 100mW(1) 
Notes: 
(1) Derate linearly 1.67mWl°C above 25°C. 
(2) AMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
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Types OPBSOOL, OPB81 OL Series 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITSI TEST CONDITIONS 

Input Diode 

Forward Voltage 1.7 v IF=20mA 
IR Reverse Current 100 µA VR=2.0V 

Output Phototranslstor 

V(BR)CEO 

V(BR)ECO 

ICEO 

Coupled 

VcE(SAT) 

IC(ON) 

Collector-Emitter Breakdown Voltage 30 v le= 1.0mA 

Emitter-Collector Breakdown Voltage 5.0 v IE= 100µA 

Collector-Emitter Dark Current 100 nA VcE= 10.0V 

Collector-Emitter Saturation Voltage 
Parameter A OPBBOOL I OPB81 OL 0.4 v le = 250µA, IF = 20mA 
ParameterB OPB801 LI OPB811 L 0.4 v le= 500µA, IF = 10mA 
ParameterC OPB802L/ OPB812L 0.6 v le= 1800µA, IF= 20mA 

On-State Collector Current 
Parameter A OPBBOOL I OPB810L 500 µA VcE = 1 o.ov, IF= 20.0mA 
ParameterB OPB801 LI OPB811 L 1000 µA VcE = 5.0V, IF= 10.0mA 
ParameterC OPB802L I OPB812L 1800 µA VcE = 0.6V, IF= 20.0mA 

Housing 

All housings are an opaque grade of injection-molded plastic to minimize the assembly's 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed only 
on the parallel faces inside the device throat) are either IR transmissive plastic for 
applications where aperture contamination may occur or opaque plastic with aperture 
openings for maximum protection against ambient light. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@®OPTEK 

Types OPBSOOL, OPB81 OL Series 

PART NUMBER GUIDE 

OPBSXXXXX 

Optek Assembly _J l __ 

Phototransistor 
Output Family 

Discrete Shell Material 
Designation 

O - Transmissive Plastic 
Discrete Shell 

1 - Opaque Plastic 
Discrete Shell 

Aperture Width In Front 
of Sensor 
5 = 0.050" 1 = 0.01 O"* 

Aperture Width In Front 
of Emitter 
5 = 0.050" 

Mounting Configurations 

L - Solder Leads Termination 
W - Wire Termination 

Mechanical And Electrical Specification Variations 

0 - Electrical Parameter A 

1 - Electrical Parameter B 

2 - Electrical Parameter C 

*Assemblies with 0.01 O" apertures are currently available with electrical 
parameter "A" only. 
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Types OPBSOOL, OPB81 OL Series 

Typical Performance Curves 

Normalized Output Current 
vs Forward Current 

JOO V~E=~ol 
# 2001- Normalized to 

1f=20mA 

10 ...... -"--'---'--'---'-"'---'---'--'---' 
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1.0 

i 0.8 
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Relative Output Current 
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vs Ambient Temperature 
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Collector Dark Current 
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Forward Current 
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Product Bulletin OPBSOOW 
May 1993 

~®OPTEK 

Wide Gap Slotted Optical Switches 
Types OPBSOOW, OPB810W Series 

Features 

• Choice of aperture size 
• Choice of minimum photocurrent 
• Choice of opaque or JR transmissive 

shells 
• 24" min 26 AWG PVC lead wires 

Description 

The OPB800W/OPB810W series of wide 
gap slotted switches provides the design 
engineer with the flexibility of a custom 
device from a standard product line. 
Building from a standard housing 
utilizing a .375" wide slot, the user can 
specify (1} electrical output parameters, 
(2) discrete shell material and (3) 
aperture width. Available with PC board 
mountable leads as OPB800UOPB810L. 

Replaces 

KTSOOW- KT810W series 

E
~ 
1.21 (30.73) 

1.005 (25.53) 

0.995 (25.27) 

+ IE I ~ 

!1:1~2PI.. 
.120 (3.05) 

.130 (3.30) 

.120 (3.05) 

OPTICAL It. 

.oss (2.16) .110 (2. 79) 

.090 (2.29) .075 (1.91) .'135 (II.OS) 

'I' 
.200 (s.oe) 

~ 
.060 (1.52) 

.040 (1.02) 

.650 (16.51) ,060 (1.52) 

~ .040 (1.02) 

.2so (s.soJ ~ o l===~~o~®+=:::= 
~ ... Y o 

200 (S.OB) 

. tao ('1.s7J 

WIRE COLOR POLARITY 
RED ANODE 
BLACK CATl<JDE 
WHJ TE CCl..LECTDR 
GREEN EMITTER 

OIMENSIONS ARE JN INCH::S (MILLIMETERS) 

~ 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +ao0c 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps} . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation .............................................. 1oomw<1> 

Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 1oomw<1> 
Notes: 
(1) Derate linearly 1.82mWl°C above 25°C. 
(2) All parameters tested using pulse technique. 
(3) Wire terminations 24' of 7 strand, 26 AWG, UL 1429 insulated wire on each terminal. The 

devices incorporate a wire strain relief at the housing surface. The insulation functions and 
colors are: 

RED - IRED Anode 
BLACK - IRED Cathode 

WHITE - Phototransistor Collector 
GREEN - Phototransistor Emitter 

Other wire lengths and/or colors differing from the standard series are available. 
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Types OPBSOOW, OPB81 OW Series 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS! TEST CONDITIONS 

Input Diode 

VF Forward Voltage 1.7 v IF= 20mA 
IR Reverse Current 100 µA VR = 2.0V 

Output Phototranslstor 

V(BR)CEO 

V(BR)ECO 

lcEO 

Coupled 

VcE(SATJ 

lc(ON) 

Collector-Emitter Breakdown Voltage 30 v le= 1.0mA 

Emitter-Collector Breakdown Voltage 5.0 v IE= 100µA 

Collector-Emitter Dark Current 100 nA VcE = 10.0V 

Collector-Emitter Saturation Voltage 
Parameter A OPBBOOW I OPB81 OW 0.4 v le= 250µA, IF = 20mA 
Parameter B OPB801W I OPB811W 0.4 v le= 500µA, IF= 10mA 
Parameter C OPB802W I OPB812W 0.6 v le= 1800µA, IF= 20mA 

On-State Collector Current 
Parameter A OPBBOOW I OPB810W 500 µA VcE = 10.0V, IF= 20.0mA 
Parameter B OPB801W I OPB811W 1000 µA VcE = 5.0V, IF= 10.0mA 
Parameter C OPB802W I OPB812W 1800 µA VcE = 0.6V, IF= 20.0mA 

Housing 

All housings are an opaque grade of injection-molded plastic to minimize the assembly's 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed only 
on the parallel faces inside the device throat) are either IR transmissive plastic for 
applications where aperture contamination may occur or opaque plastic with aperture 
openings for maximum protection against ambient light. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~®OPTEK 
Types OPBSOOW, OPB810W Series 

PART NUMBER GUIDE 

OPB8XXXXX 

Optek Assembly _J L 
Phototransistor 
Output Family 

Discrete Shell Material 
Designation 

0 - Transmissive Plastic 
Discrete Shell 

1 - Opaque Plastic 
Discrete Shell 

Aperture Width In Front 
of Sensor 
5 = 0.050" 1 = 0.01 O"* 

Aperture Width In Front 
of Emitter 
5 = 0.050" 

Mounting Configurations 

L - Solder Leads Termination 
W - Wire Termination 

Mechanical And Electrical Specification Variations 

O - Electrical Parameter A 

1 - Electrical Parameter B 

2 - Electrical Parameter C 

*Assemblies with 0.010" apertures are currently available with electrical 
parameter "A" only. 
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Types OPBSOOW, OPB810W Series 

Typical Performance Curves 

Normalized Output Current 
vs Forward Current 

20 " 

1.0 

O.B 

0.6 

0.4 

0.2 

Typ '/ 
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Product Bulletin OPB804 
May 1993 

~®OPTEK 

Slotted Optical Switch 
TypeOPB804 

Features 

• Non-contact switching 
• Printed circuit board mounting 
• 0.155" wide slot 
• 0.300" lead spacing 

Description 
The OPB804 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a low cost 
plastic housing on opposite sides of a 
0.155" (3.94mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. 

I .510113.01 I 
- .490112.41- .18014.571 

I -1 - T6014.061 

K C 

rtr=i7l BOTTOM VIEW 

4J=L'.+J 
A E 

.26016.601 [IIJ 

.24016.101 -.-
1-

NOTE: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 

.13013.301 
- .12013.051 

--,-
•. 3518.891MIN _+_ 

1!.Ql2J!.71_, 
.29017.371 

·-OPTICAL~ 

DOT INDICATES 
COLLECTOR LEAD 

'-.020 •.020 SO NOM 

I-SEE NOTE 

*CATHODE LEAD. OTHER LEADS ARE .0611.521 NOM. LONGER. 

I 
-t 

.470111.91 

.450111.41 ----

_I DIMENSIONS ARE IN 
INCHES IMILLIMETERSI 

.11012.191 I I 
:09012.291- - SEE NOTE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 

Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 o sec. max when flow soldering. 
(2) Derate linearly 1.67mWf'C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(4) All parameters tested using pulse technique. 

Typical Performance Curves 
Forward Current 

vs Forward Voltage Input Diode 

35>----+-~+---t~-+-~+--+-+-t .. 
~300----+-~+---t~-+-~+--+..__. 

i25t--+~-t----t~--+-~+---+t-; 

; 20 

~ 15>----+-~+---t~-+-~+----~~ 

,;, 101--t-a=0.030 VOLTS BETWEEN-ft----! 
IF= 1 mA and 50 mA _}_ 

LI 
0.2 C.4 0.6 0.8 1.0 1.2 1.4 

VF - FORWARD VOLTAGE - VOL TS 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

12-54 



Type OPB804 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS I TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)EeO Emitter-Collector Breakdown Voltage 5.0 

leEO Collector-Emitter Dark Current 100 

Coupled 
VeE(SAT) Collector-Emitter Saturation Voltage 0.40 

le(ON) On-State Collector Current 

Typical Performance Curves 

Normalized Output Current 
vs Forward Current 
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Product Bulletin OPB806 
May 1993 

~®OPTEK 

Slotted Optical Switch 
TypeOPB806 

Features 

• Non-contact switching 
• Base or side mounting 
• 0.125"wideslot 
• Fast switching speed 

Description 

The OPB806 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a low cost 
plastic housing on opposite sides of a 
0.125" (3.18mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. 

A - ANODE 
K - CATHODE 
E - EMITTER 
C - COLLECTOR 

DIMENSIONS ARE IN 
INCHES IMILLIMETERSI 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°d1l 
Input Diode 
Continuous Foiward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Foiward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oomw<2> 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Derate linearly 1.67mW!°C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(4) All parameters tested using pulse technique. 

Typical Performance Curves 
Forward Current 
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Type OPB806 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

leEO Collector-Emitter Dark Current 100 

Coupled 

VeE(SAT) Collector-Emitter Saturation Voltage 0.50 

le( ON) On-State Collector Current 

Typical Performance Curves 
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Product Bulletin OPB818 
May1993 

8.0PTEK 

Slotted Optical Switch 
TypeOPB818 

Features 

• Non-contacting switching 
• For direct PC board or dual-in-line 

socket mounting 
• 0.400" lead spacing 
• 0.200" wide slot 

Description 

The OPB818 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a low cost 
black plastic housing on opposite sides 
of a 0.200• (5.08mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. The OPB818 is 
designed for direct soldering into PC 
Boards or mounting in standard 
dual-in-line sockets. 

OPl818 
DIMENSIONS ARE IN INCHES IMILLIMETERSI 

I .610115.4911 
-.590~991 _.21015.331 c---i..., [A 

i I .19014.831 __;-r-
.260(6.6011 s I I E I E BOTTOM VIEW K 
·24016.lOI _ + . . + . NOTE: THIS DIMENSION IS CONTROLLED -t- AT THE HOUSING SURFACE 

_i -1 I .21015.331 .07511.911 
- .19014.831 r .06511.651 

-iOPTICAL t 

'-n-~....,.,."""- DOT INDICATES 
ANODE LEAD 

........._ .02510.641 SD NDM 

.410110.4111 I .01510.381 
.39019.911 - SEE NOTE 

.13513.431 -1 -

.11512.921 

-,--+
.430110.921 I 

:410110.411 ----_+_ ........ ..,.,... ___ _ 

.11012.BOI _, ,_SEE NOTE 

.09012.291 
•cATHOOE LEAD. OTHER LEADS ARE .0611.521 NOM. LONGER. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(1l 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2l 
Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mW(2l 
Notes: 
(1) RMA flux Is recommended. Duration can be extended to 1 O sec. max when wave soldering. 
(2) Derate linearly 1.67mWl°C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(4) All parameters tested using pulse technique. 

Typical Performance Curves 
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Type OPB818 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN MAX I UNITS I TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Phototransistor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

lcEO Collector-Emitter Dark Current 100 

Coupled 
VcE(SAT) Collector-Emitter Saturation Voltage 0.40 

lc(ON) On-State Collector Current 

Typical Performance Curves 

Normalized Output Current 
vs Forward Current 

300 v""J;= To vT 

2DD!-NDRMALIZED TO 
lf=20 mA 

•1a '//I 
201--4-JW'+--+-+-+--+---+--+--+--t 

Tvp 
-1a 

10 ._....____.__.___.__..._..__~_._~~ 
s 10 1 S 20 2S 30 3S 40 

IF - FORWARD CURRENT - mA 

Relative Collector Dark Current 
vs Ambient Temperature 

1o'~~~~~~~~~l7-

1 D' r--t--+--+---t--t-+-+-+-~-+v--.l'---1,_..., 

10 t-+--+-+-+-+-+kd-+v-+--+-+-+-i 

1.0 t-+--+-+-t-+--1 ~v,,.........-+--+-+---t-1 

10-11-1--1--r--.JLJl"-+--+--+--+-+-+-+-1 

10-> 1-1--1--1--+--I--+--<- vcc = 1 D v H 

lll 10-_\o -2S 25 so 75 100 
TA - AMBIENT TEMPERATURE - 'C 

~ z 

! 
~ 
~ 
~ 
~ 
~ 
0 

;;!; 
z 
0 

i 

100 

Normalized Output Current 
vs Ambient Temperature 

10'--'-L-'--"-_._.._._,.__.._,___.__.__.__. 
-40 -20 20 40 60 80 

TA - AMBIENT TEMPERATURE - 'C 

Reduction in Output Current Due to 
LED Heating vs Forward Current 

100 

BS 

BO 

7S 

70 
5 

-1a 
I 

IC!ON) is read the instant lED current is applied. The 
light path is then blocked with an opaque object. 30 
seconds later the opaque ob1ect is removed and 
IC(QNI is read again. This curve represen1s 1he per 
cent reductil'.ln in lC(ON) between these two readings. 

10 15 20 2S 30 3S 40 
If - FORWARD CURRENT - mA 

v 
µA 

v 
v 
nA 

v 
µA 

1.0 

i O.B 

~ 06 

~ 0.4 

~ 
~ 0.2 

IF= 20mA 

VR =2.0V 

le= 1.00mA 

IE= 100µA 

VeE = 10.0V, IF= 0, Ee= 0 

le= 50µA, IF= 20mA 

VcE = 10.0V, IF= 20mA 

Relative Output Current 
vs Time 

-r---. r--- !-•2a 

TA-25'C --IF=20 mA 
VCE=10V 

100 1,000 10,000 
t- TIME - HOURS 

Rise and Fall Time 
vs Load Resistance 

Typ ___, 

-1a_, 

300 tO 
200 IF= 20 mA (50% Duty Cyclef ..;_., 

VCC=5 V ~...._"\~' 
RISE TIME -- ,' _,t' 
FALL TIME --- ,_,. ,' j 

~ 100 
~ 

,' +2u 

1'--------''------'----" 
100 1K SK lOK 

RL - LDAO RESISTANCE - ohms 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB820 
May 1993 

@.OPTEK 

Slotted Optical Switches 
Types OPB820, OPB820S10, OPB820S5, OPB820S3 

Features 

• Non-contact switching 
• Three standard aperture sizes for high 

resolution 
• Lowprofile 
• 0.080' wide gap 
• 0.275' lead spacing 

Description 

The OPB820, OPB820S10, OPB820S5, 
and OPB820S3 each consist of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted in a low 
cost black plastic housing on opposite 
sides of a 0.080' (2.03mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. All assemblies have 
.040" wide apertures located in front of 
the infrared diode. For phototransistor 
side aperture size, see chart below. 
Available with 4.5' min, 26 AWG wires 
as OPB821 series. 

OPB# 

OPB820 
OPB820S10 
OPB820S5 
OPB820S3 

Replaces 

Phototransistor 
Aperture Width 

.040' 

.010' 

.005' 

.003' 

OPB820S12, OPB820S7, KT8155 

WHITE DOT 
INDICATES COLLECTOR 

2XR,072(1,83) 

.130{J.30) 

.120(3.05) 

rliOi-::+4-l--..L ~ 

BOTTOIVIEW 

OPB820510 .010 X .Q40 (.25 X 1.02) 
OPBB.2055 .005 X .040 (.13 X 1.02) 
OPB82053 .003 X .040 ( .08 X 1.02) 

I OIMENSICfll l.DffROU.£0 AT T1£ HOUSING BASE ON...Y. 
nCATHCllELEAO. OT+ERLEAOSf<RE.06(l.52)tOILONGER. 

DIMENSIONS ARE IN llOES (HILLU£TERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range. . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°cC1> 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 2.0V 
Power Dissipation .............................................. 1oomwC2> 
Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmWC2> 
Notes: 
(1) RMA flux is recommended. Duratio.n can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.67mWf'C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(4) All parameters tested using pulse technique. 
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Types OPB820, OPB820S10, OPB820S5, OPB820S3 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS I TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

ieEO Collector-Emitter Dark Current 

Coupled 

VeE(SAT) Collector-Emitter 
Saturation Voltage 

IC(ON) On-State Collector Current 

Typical Performance Curves 

OPB820S12, OPB820S7, OPB820S5 
Normalized Output Current 

vs Input Current 

300 J;=To l I I,.. •2a 

"' 200 I- NORMALIZED TO ...:;.. Typ _ 

>;; IF=20 mA I ~~ -2a 

~lOOE=i=i=:fii~~==t==t:==l==t:=t:=:I 
B aot--+-+-,,_-+--+-+--t-t--+--1 

~ 60 t--+--loL/_W:::ill'+--+--+-+--t-t--+--1 
~ 40t--+-,.~>-t--tt--+-+--+--+--+--f 
~ _J 
~ l i +20 
- 20~T-yp~rr.,_.-t--tt--+---+---+--+---+-< 

-2a 
10~~~~~~~__.-~...__. 

5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 

All Assemblies 
Forward Current 

vs Forward Voltage Input Diode 

4Dr--r-.,...---,--.,.---,..-"T""'lf,......, 

351---+-+---t--+--+--++-l 

"" ~JOr--+-+---t--+--+--+-1--t 
~ i 25 

u2Di---+-+---t--+--+--f--I 
~ 
~ 15 

,;, 101---t-a=0.030 VOLTS BETWEEN -If--
IF= 1 mA and 50 mA _ _J 

l/ 
0.2 0.4 0.6 0.B 1.0 1.2 1.4 
VF~ FORWARD VOLTAGE - VOLTS 

OPB820 
OPB820S10 
OPB820S5 
OPB820S3 

OPB820 500 
OPB820S10 400 
OPB820S5 300 
OPB820S3 60 

Rise and Fall Time 
vs Load Resistance 

100 

0.4 
0.4 
0.4 
0.4 

300..-----~---~--

2001--------+----j 

1.0 

If= 20 mA 150% Duty Cycle) 
vcc = 5 v 
RISETIME-
FALL TIME ---

lK 5K lOK 
RL - LOAD RESISTANCE - ohms 

Relative Output Current 
vs Time 

-t-- t--- r-+2a 

TA-25'C ~Typ __J r---IF=20 mA -2a-j 
VCE= 10 V rs 

~ 0.6 

~ 0.4 
>= 
:5 
~ 0.2 

100 1,000 10,000 
t~ TIUt UnllDC 

v 
µA 

v 
v 
nA 

v 
v 
v 
v 
µA 
µA 
µA 
µA 

200 

' 
~ 100 
~ 

8 so 
!; 60 
~ s 40 
0 

N 

"" i 20 

10 

IF=20mA 

VR=2.0V 

le= 1.00mA 

IE= 100µA 

VeE = 10.0V, IF= 0, Ee= 0 

le = 250µA, IF= 20mA 
le = 250µA, IF = 20mA 
le= 125µA, IF= 20mA 
le = 40µA, IF = 20mA 

VeE = 5.0V, IF = 20mA 
VeE = 5.0V, IF= 20mA 
VeE = 5.0V, IF= 20mA 
VeE = 5.0V, IF = 20mA 

Normalized Output Current 
vs Ambient Temperature 

I 

1 +2~ 
1-4-" H".I ... Typ 

= :A 
Typ 

ILi 2a 

Via 
J_ 

Tee= 10 v 
IF=20mA 
NORMALIZED TO 
TA=25'C 

..l..J. .J...l...l. 
-40 -20 20 40 60 80 

~ z 

TA - AMBIENT TEMPERATURE - 'C 

Reduction in Output Current Due to 
LED Heating vs Forward Current 

~ ~ 951----+=~d---+-'F"-<=--l u.,, 
~ ~ 901----+-+---""'1~--+-+= ....... =--l 
~w 

5~ 
~ ~ 85 l--+-+----lt----+-+=' ...... :---l 
Zc 

~~ 80 
"" 

-2a 
I 

IC(ONJ is read the instant LEO current is applied. The 
light path is then blocked with an opaque object. 30 

~ 

75 ~;(~~~1%~d t=a~8f~~s ~:~ :p~=~ t~ per 
cent reduction in IC!ONI between these two readings. 

10.__~-~~~ ........ -~~-~ 
5 10 15 20 25 30 35 40 

IF - FORWARD CURRENT - mA 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB821 
May 1993 

~®OPTEK 

Slotted Optical Switches 
Types OPB821, OPB821S10, OPB821 SS, OPB821 S3 

Features 

• Three standard aperture sizes for 
high resolution 

• Low profile, 0.080" wide slot 
• 4.5" min, 26 AWG wire leads 
• TX-TXV process available 

(see Hi-Rel section) 

Description 

The OPB821series each consist of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted in a low 
cost black plastic housing on opposite 
sides of a 0.080" (2.03mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. All assemblies have 
. 040" wide apertures located in front of 
the infrared diode. For phototransistor 
side aperture size, see chart below. A 
minimum of 4.5" (114.3mm) lead wires 
ease assembly where PC board 
mounting is not practical. Available with 
PC board mountable leads as OPB820 
series. 

OPB# 

OPB821 
OPB821S10 
OPB821S5 
OPB821S3 

Replaces 

Phototransistor 
Aperture Width 

.040" 

.010" 

.005" 

.003" 

OPB821S12, OPB821S7, KT8165 

ANODE EMITTER 

ORANGE ) c BLUE 

CATHODE ~ COLLECTOR 
GREEN WHITE 

.250 (6.35) --I 

.230 (S.85) I 
! = 

. BIO (JS. 49) 

BOTTOM VIEW 

360 (9 14) 1. ·0 ~:~· 30) H 350 (8 89) 

285 (72•)H I 

~(6~73) I _J_ 395 It 03) 

~53) 

= 

= E =r ~I l~ ___ ) 
•26 AWG ~-~ 075 (1 91) 

2X R OSO ( 2 0 3 ) ~ OPTICAL £t 
070 ( l 78) 090 (2 29) 

. 130 (3. 30) 

.120 (3.05) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range.................... -40°C to +ao0c 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1) 

Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Phototransistor 
Collector-Emitter Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation .............................................. 1oomw<2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate linearly 1.B2mWJ"C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(4) All parameters tested using pulse technique . 
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Types OPB821, OPB821S10, OPB821 SS, OPB821 S3 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS I TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.70 

IA Reverse Current 100 

Output Phototransistor 

V(BR)eeo Collector-Emitter Breakdown Voltage 30 

V(BR)eco Emitter-Collector Breakdown Voltage 5.0 

leeo Collector-Emitter Dark Current 

Coupled 

Vee(SAT) Collector-Emitter 
Saturation Voltage 

le(ON) On-State Collector Current 

Typical Performance Curves 

OPB821, OPB821S10, OPB821S5, OPB821S3 

Normalized Output Currant 
vs Input Currant 

300 

a" 200 

10 

V~=Tov1 ~ 
•1a 

NORMALIZED TO Typ -i 
IF=20 mA 

~ ~ 
I-"" -1a 

~ 
-f 
f 

:l 
•1a 

,_ 
Typ rJ 

-1a 

5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 

All Assemblies 
Forward Currant 

vs Forward Voltage Input Diode 

51-----+--+-__,f---l--+---+-f-~ 

"' 7301----+--+----<f---+--+---44-~ 
>--i 2 5 

i2 0 

i!i 1 5 
:r 
.;, 10t--t-u=0.030 VOLTS BETWEEjl-

IF= 1 mA am! 50 mA 

5 J7 
0.2 0.4 0.6 O.B 1.0 1.2 1.4 

VF - FORWARD VOLTAGE - VOL TS 

100 

OPB821 0.4 
OPB821S10 0.4 
OPB821S5 0.4 
OPB821S3 0.4 

OPB821 500 
OPB821S10 400 
OPB821S5 300 
OPB821S3 60 

Rise and Fall Time 
vs Load Resistance 

Joo-----...... ----.----. 
200~-------+------4 

I! 100~-------+---~---
"
' 

!ii! 
;:: 

~ 
c 

-1a 

:;: 101--~jll'liij~~4----+--i 

' 
" If= 20 mA (50% Outy Cycle) 

vcc= s v 
AISETIME-
FALL TIME ---1 ._ ____ _._ ___ _.____, 

100 1K SK 10K 
AL - LOAO RESISTANCE - ohms 

1.0 

2 

Relative Output Currant 
vs Time 

I 
-+-.: - -+2a 

TA=25°C r--- Typ -I 

IF=20 mA -1a---t 
VCE=10V 

100 1,000 1 o.ooo 
t- TIME - HOURS 

v 
µA 

v 
v 
nA 

v 
v 
v 
v 
µA 
µA 
µA 
µA 

IF=20mA 

VR=2.0V 

le= 1.00mA 

le= 100µA 

Vee= 10.0V, IF= 0, Ee= 0 

le = 250µA, IF = 20mA 
le= 250µA, IF= 20mA 
le= 125µA, IF= 20mA 
le = 40µA, IF = 20mA 

Vee= 5.0V, IF= 20mA 
Vee= 5.0V, IF= 20mA 
Vee = 5.0V, IF= 20mA 
Vee= 5.0V, IF= 20mA 

Normalized Output Currant 
vs Ambient Temperature 

200 I 
1 l!r 

~I 

~ 100~~~2t:~~~El~~~~~p i BC 
- Typ 
>-- 60.__.::rz~-1--l-l-l-l---l--l--1---1>--1-1a 

~ 40~al-l-l---l--l--l---ll-+-+--+--+-l--I 
§l TcE=10V 
~ 0 IF=20 mA 
- NORMALIZED TO 

TA=25°C 
10 _L_L _L I L 
-40 -20 D 20 40 60 BO 

TA - AMBIENT TEMPERATURE - •t 

Reduction in Output Current Dua to 
LED Heating vs Forward Current 

~ 
§ ~ ss l----=i:="!-....:l--+---==F"-....1=:1 u.., 
~ ~ 9011---l---l-=~k-+--t=::::-.l=--4 
>--w :0" 
: ~ as l--l---+--1----l---i="-....l,,---I 
Zc -~ 

~; BO 1 
:: ..... IC(ON) is read the inslant LED current is applied. The 
~c lightpathisthenblockedwithanopequeobject. 30 
- seconds later the opequeobjectisremovedand 

75 lC!ON) is read again. This curve represents the per-
cent reduction in IC!ONI between these 1wo readings. 

70L.........L-..L----J'---'--.J.-~~ 
5 10 15 20 25 30 35 40 

IF - FORWARD CURRENT - mA 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB822S 
May1993 

~.OPTEK 

Dual Channel Slotted Optical Switches 
Types OPB822S, OPB822SD 

Features 

• Dual channels side-by-side 
• 0.090" wide slot 
• Non-contact switching 
• Single or double apertures for high 

resolution 
• OPB822S (apertures on sensors only) 
• OPB822SD (apertures on both 

emitters and sensors) 

Description 
The OPB822S and OPBB22SD each 
consist of two infrared emitting diodes 
and two NPN silicon phototransistors 
mounted in a "side-by-side" configuration 
on opposite sides of a 0.090' (2.29mm) 
wide slot. Phototransistor switching 
takes place whenever an opaque object 
passes through the device slot. The 
OPBB22S has 0~010" (.25mm) by o.oao• 
(2.03mm) apertures in front of both 
phototransistors. The OPB822SD has 
the same sized apertures in front of both 
phototransistors and both emitters. Dual 
channels enable direction of travel 
sensing. The low cost IR transmissive 
plastic housing reduces possible 
interference from ambient light and 
provides dust and dirt protection. 

Dual channel (over/under) configuration 
available as OPB826 series. 

.28517.241 

.26516.73) 
~~~.--.J.J'-'---1..,~~,...L--'--'U-...L 

*.425110.80) :mm:~:: SQ NOM 

1-1-.30017.621 
APERTURE SIZE NOTE 

OP8822S (SINGLE APERTURE) .010 •.08010.25 • 2.031 
OP8822SO IOOUBLE APERTURE I .010 • .080(0.25 • 2 .031 

DIMENSIONS ARE IN INCHES IMILLIMETERSI. 
*CATHODE LEAOS. OTHER LEAOS ARE 

.0611.521 NOM LONGER . 

. 450111.431_1--i 

.430110.921 I 

f~I .410110.41) -+-+-
.39019.91) I I 

LC 
.1101:2.191 II 
.09012.291 u 
.12013.051 .11012.791 
.10012.541- .09012.291 

NOTE NOTE 
NOTE: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature.......................... -40°C to +B5°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c(1l 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2l 
Output Phototransistor(s) 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mW(2l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Derate linearly 1.67mWf'C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(4) All parameters tested using pulse technique. 

Typical Performance Curves 
Normalized Output Current 

vs. Forward Current 

JOO ~E=llO J l "-:: •2a 
,,, 200t-NORMALIZEO TO 1 ~_..... Tlyp -

IF=20mA ~ - o 

~ 100~~m~~Ee33 B BO~ 
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i3 40 1--+-,.,,,._.___,I--+--!---+--.....+--+-~ 
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I 20 ·2a1/-
2 Typf/ 

-10 
10 ...__...._....._....._...J..--L.......J-L-..._..l......J 

5 10 15 20 25 JO J5 40 
IF - FORWARD CURRENT - mA 

Normalized Output Current 
vs Ambient Temperature 
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~·, 

~ 100~¥,s~~t~~§~~T~yp ~ 80 ,...; 
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!5 so1-t::rz-*-+-l-~>--+---+---+---1-~. -1a 

~ 40~al-t'--+--+-+-+->---+-+--+-+-i--I 
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; 20 ~c!201 ~X 
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10 . l .. I I I 
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Types OPB822S, OPB822SD 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS I TESTCONDITIONS 

Input Diode 
VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

leEO Collector-Emitter Dark Current 100 

Coupled 

VeE(sAn Collector-Emitter Saturation Voltage OPB822S 0.40 

le( ON) On-State Collector Current 

Typical Performance Curves (All Assemblies) 
Forward Current 

0 

5 

0 

5 

vs Forward Voltage Input Diode 

T 

f--I- a= 0.030 VOLTS BETWEEj t-----1 
IF= 1 mA and 50 mA 

l/ 
0.2 0.4 0.6 0.8 1.0 1.2 1.4 

VF - FORWARD VOLTAGE - VOLTS 

Rise and Fall Time 
vs Load Resistance 
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Relative Output Current 
vs Time 
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Reduction in Output Current Due to 
LED Heating vs Forward Current 
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I 

IC(ONI is read the instant LEO current is applied. The 
light path is lhenbtockedwithanopaqueobject.JO 

75 ~;~~~~s 1~~d 1::a:1f~~s 0~:~ ~:~:: 1:dper-
cen1 reduction m ICfONl between these two readings. 
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µA 

10' 
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1.0 
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IF=20mA 

VR=2.0V 

le= 1.0mA 

IE= 100µA 

VeE= 10.0V, IF= 0, Ee= 0 

le= 125µA, IF= 20mA 
le= 50µA, IF = 20mA 

VeE = 10.0V, IF= 20mA 
VeE = 10.0V, IF= 20mA 

Relative Collector Dark Current 
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@.OPTEK 

Slotted Optical Switches 
Types OPB825, OPB825A, OPB825B 

Features 

• Non-contact switching 
• 0.160" wide slot 
• 0.300" lead spacing 
• Fast switching speed 

Description 

The OPB825, OPB825A, and OPB825B 
each consist of an infrared emitting 
diode and an NPN silicon phototransistor 
mounted in a low cost black plastic 
housing on opposite sides of a 0.160" 
(4.06mm) wide slot. Phototransistor 
switching takes place whenever an 
opaque object passes through the slot. 
The OPB825 has no mounting tabs and 
is intended for direct insertion into PC 
boards or dual-in-line sockets. The 
OPB825A has a single mounting tab on 
the phototransistor side. The OPB825B 
has mounting tabs on both sides. 

.400110.161 REF 
I 

---.26016.601 
.13013.301 .240(6.101 
.12013.051 

.460111.681 
~ .440j11.181 

•. 20 ~i1cc~TEs / ~~g:rnlmA .130~3.301 
~15 081 COLLECTOR .11012.791 NOTE . 250.16 351 12013 051 

09012.291 23015 841 ::i I 
29 .02510.641 SO NOM MJ · NOJh371 . .015!0.381 

.430110.921 NOTE: THIS DIMENSION IS CONTROLLED 1 _l__ 

.410110.411 AT THE HOUSING SURFACE , -r-

1
- ~~gm~ rn~ OPB8258 -I I 25016 351 iJQlUfil 
-~-211- - 12013 051 23015 841 .09012.291 

680117 271 10012~41 Kn 
I I _j I I 
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13013 301 -,- ' -, A E 
12013 051 DIA 2 PLCS 13013 301 11012 791 BOTTOM VIEW 

12013 051 09012 291 
*CATHODE LEAD. OTHER LEADS .0611.521 NOM LONGER. DIMENSIONS ARE IN INCHES IMILLIMETERSI. 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1> 

Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation .............................................. 1oomw<2> 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Derate linearly 1.67mWl°C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(4) All parameters tested using pulse technique. 

Typical Performance Curves 
Forward Current 

vs Forward Voltage Input Diode 
40 , 
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Types OPB825, OPB825A, OPB825B 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS I TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.70 

IR Reverse Current 100 

Output Phototranslstor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

leEO Collector-Emitter Dark Current 100 

Coupled 
VeE(SAT) Collector-Emitter Saturation Voltage 0.40 

le(ON) On-State Collector Current 

Typical Parformanca Curves 

Normalized Output Current 
vs Forward Current 
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@®OPTEK 

Dual Channel Slotted Optical Switches 
Types OPB826S, OPB826SD 

Features 

• Dual channels over/under 
• Direction of travel sensing 
• Single or double apertures 

for high resolution 
• 0.100" wide slot 
• OPB826S (apertures on sensors only) 
• OPB826SD (apertures on both 

emitters and sensors) 

Description 

The OPB826S and OPB826SD each 
consist of two infrared emitting diodes 
and two NPN silicon phototransistors 
mounted in an over/under configuration 
on opposite sides of a 0.100" (2.54mm) 
wide slot. Phototransistor switching 
takes place when an opaque object 
passes through the slot. The OPB826S 
has 0.01 O" (.25mm) by 0.040" (1.02mm) 
apertures in front of both 
phototransistors. The OPB826SD has 
the same sized apertures in front of both 
phototransistors and both emitters. Dual 
channels enable direction of travel 
sensing. The low cost IR transmissive 
plastic housing reduces possible 
interference from ambient light and 
provides dust and dirt protection. 

Dual channel (side-by-side) 
configuration available as OPB822 
series. 

i---840121.341--i 
I .820120.831 I 

DIMENSIONS ARE IN A 151 TOP VIEW 141 E 

INCHES !MILLIMETERS) A IBJ~:2tf l3J E 

K 171 -t- 121 C 

K 181 111 C 
PINS 1, 4, 5 & 8 FOR UPPER CHANNEL 
PINS 2, 3, 6 & 7 FOR LOWER CHANNEL 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(1) 

Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Phototransistor (s) 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Derate linearly 1.67mWf'C above 25°C. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
(4) All parameters tested using pulse technique. 

Typical Performance Curves 
Forward Current 

vs Forward Voltage Input Diode 
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Types OPB826S, OPB826SD 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS I TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.70 
IR Reverse Current 100 

Output Phototransistor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 

lcEO Collector-Emitter Dark Current 

Coupled 

VcE(SAT) Collector-Emitter 
Saturation Voltage 

IC(ON) On-State Collector Current 

lcx1 Crosstalk 

lcx2 Crosstalk 

Typical Performance Curves 
Normalized Output Current 

vs Input Current 
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@.OPTEK 

Slotted Optical Switches 
Types OPB827 A, OPB827B, OPB827C, OPB827D 

Features 

• Printed circuit board mounting 
• 0.125" wide slot 
• 0.300" lead spacing 
• Inexpensive plastic housing 

Description 

The OPB827 series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted on 
opposite sides of a 0.125" wide slot. 
The OPB827A has an JR transmissive 
housing. The OPB827B has an IA 
transmissive housing with an 0.010" 
aperture over the phototransistor. The 
OPB827C has an opaque housing with a 
molded 0.060" aperture located in front 
of the phototransistor. The OPB827D 
has an opaque housing with a molded 
0.01 O" aperture located over the 
phototransistor. The apertures provide 
for improved resolution. Phototransistor 
switching takes place whenever an 
opaque object passes through the slot. 

Other configurations available: 
OPB828 = 0.220" lead spacing 
OPB829 = 24", 26 AWG wire leads 

Replaces 

OPB827A 
OPB827B 
OPB827C 
OPB827D 

K8100 
K8110 
OPB816/817 
K8140 

260 (6.60) 

2"0 (6. lO) 

.325(8.26) 

.305(7.7'5) 

CATHOOC)~CCOLLECTO'l 

"'NOOE EMITTER 

.135(3.43) 
·--2PLACES 

.115(2.93) 

r-' '~"'" rT-170(-..32) 

_--1 
. ~OS ( 10. 29) -1. .385 ( 9.78) 

L "' ,! ,,, 
090(2.2!1) 

130(330) 

120(J.05) 

020(0.51)-il 

S!ll>lOM ~-
OlMENSlONS ARE IN INCHES (MJLLlMETERS) 090 (2.29) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(2l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(1} 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 100mW(1} 
Notes: 
(1) Derate Linearly 1.67mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 

Descriptions 

Phototransistor 
Type Housing Aperture 

OPB827A JR Transmissive None 
OPB827B JR Transmissive 0.010" 
OPB827C Opaque ·0.060" 
OPB827D Opaque 0.010" 
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Types OPB827A, OPB827B, OPB827C, OPB827D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS! TEST CONDITIONS 

Input Diode 

VF Forward Voltage 
IR Reverse Current 

Output Phototranslstor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

leEO Collector-Emitter Dark Current 

Coupled 

VeE(SAT) Saturation Voltage 

le(ON) On-State Collector Current 

Typical Perform1n1111 Curves 
Normalized Output Current 

VI Forward Current 

300 VCE=101 
# 200 Nonnalilldta 

lf=20 mA 

o'--,'-'10 ........ 15--'-20--'-25--'-30--'-35-.~o~~ 

If - FORWARD CURRENT - mA 

1.0 

2 

010 

Relative Output Current 
VI Time 

_[ ... 
TA=25°C -- "-I 
~=20mA -••-; 
vce=1ov 

100 1.000 10.000 
t-TIME- HOURS 

200 

100 
80 

80 

40 

0 

10 

1800 

Normalized Output Current 
vs Ambient T emparature 

J_ I 
.L .i: 

...+--I-"' I 
Typ 

r; .. -·· J£ 

V!.· 
~p-

Vce=lOV 
lf=ZO mA 
NmmHndto 
TA=25°C 

-40 -20 0 20 40 BO 80 
TA - AMBIENT TEMPERATURE - °C 

Collector Dark Current 
VI Ambient Temperature 

i!il 10' ,.....,.....,......,,....,......,.....,.....,....,......,r-rll'.'.'.-rP1"" 

~ 10' l-+-1-i-+-+-i-+--+l-i ..IV'r-+-+; 

~ 10>-+-+--+--~t-t--+~IC-,_.__,_-t-t 
~ J.d71 
~ 1.0 I J7 
~ 10- l-+-+--t--#'ILJ'-t--t-+-1r-t-+--+-i 
~ 
: rn-•1-+-+--+-+-r-t-+ill r 

10~~50 -25 0 25 50 75 100 
TA - AMBIENT TEMPERATURE - °C 

1.7 v IF=20mA 
100 µA VR=2.0V 

v le= 1.0mA 

v IE= 100µA 

100 nA VeE = 10.0V, IF= 0, Ee= 0 

0.6 v le= 1800µA, IF= 20mA 
µA VeE = 0.6V, IF= 20mA 

Forward Current 
VI Forward Vol1111 lnp•I Diode 

40 

3 5 

~· !ii2 
~2 
1, 

0 

5 

0 

5 
Ii! 
'10 
"' 

T 

1-- U=0.030Voh1b11W• ; f-1 
lf=1mAand40RIA 1 

[7 
0.2 0.4 0.6 0.6 1.0 1.2 1.4 

VF - FORWARD VOLTAGE - VOLTS 

Risa ind Fall Time 
v1 Load R11i1t1nca 

RL - LOAD RESISTANCE - ohms 

All Part Numbers Ending in "B and "D" 

Reduction in Output Curre1t Dua to 
LEO Huting vs Forward Current 

70 
5 10 15 20 25 30 35 40 

IF - FORWARD CURRENT - ml 

Normalized Output Current 
VI Input Current 

-·· 10 '--.1..., -, ... 0 -',,-'20-'25-'30_.35_4 .... 0_._ ..... 

IF - FORWARD CURRENT - mA 

" " 

Ri11 and Fall Time 
v1 Load Resistance 

IF=2DmA 150,. Dutr Cydel 
VCC=5V 
RiHTinl-
FlllTlmt --

,._~~~---'"~~---,..__~ 
100 1K 5K 1DK 

Rt.- LOAD RESISTANCE-ohms 

Optek reserves the right to make chMges at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

12-71 

I 



Product Bulletin OPB828 
May 1993 

~®OPTEK 

Slotted Optical Switches 
Types OPB828A, OPB8288, OPB828C, OPB828D 

Features 

• Printed circuit board mounting 
• 0.125" wide slot 
• 0.220" lead spacing 
• Inexpensive plastic housing 

Description 

The OPB828 series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted on 
opposite sides of a .125" wide slot. 
The OPB828A has an JR transmissive 
housing. The OPB828B has an JR 
transmissive housing with an 0.010" 
aperture located in front of the 
phototransistor. The OPB828C has an 
opaque housing with a molded 0.060" 
aperture located in front of the 
phototransistor. The OPB828D has an 
opaque housing with a molded 0.010" 
aperture located in front of the 
phototransistor. Phototransistor 
switching takes place whenever an 
opaque object passes through the slot. 

Other configurations available: 
OPB827 = 0.300" lead spacing 
OPB829 = 24" min. 26 AWG wire leads 

Replaces 

OPB828A K8101 
OPB828B K8111 
OPB828C K8181 
OPB828D K8180 

r-:,:::::1 
i_J_L.7~0 \IUO)j_! 

.260(6.60) ~l'E' 
~yts 

.325(6.26) 

.305(775) 

CATl-!OOE+~cCQLECTCJl 

ANOOEJ EMITTER 

ll5(2.92) 

!05(2.67) 

130(3.30) 

!20(3.05) 

WHITEDOT!M:lJCATESCCJLLECTOO 

,~ ''·"' I I ·''°''·"'-fl-.-· --+--i SQ NOM !10 (2.79) 
.210(5.Jl) --· 

•THISOJMENSICN ISCOl(fRIJLLEOATHO\.IS!/>GSASEONLY .090 (2.29) 
O!MENS!Cffi ARE: l"I !ICES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<1l 
Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 1oomw<1l 
Notes: 
(1) Derate Linearly 1.67mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 

Descriptions 

Phototransistor 
Type Housing Aperture 

OPB828A IR Transmissive None 
OPB828B IR Transmissive 0.010" 
OPB828C Opaque 0.060" 
OPB828D Opaque 0.010" 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

12-72 



Types OPB828A, OPB828B, OPB828C, OPB828D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS! TEST CONDITIONS 

Input Diode 

Forward Voltage 
Reverse Current 

Output Phototransistor 

V(BR)eEO 

V(BR)Eeo 

leEO 

Coupled 

VeE(SAT) 
IC(ON) 

Collector-Emitter Breakdown Voltage 

Emitter-Collector Breakdown Voltage 

Collector-Emitter Dark Current 

Saturation Voltage 
On-State Collector Current 

Typical Performanca Curves 

Normalized Output Currant 
vs Forward Currant 

5l 40 ~ 
~ +2am 
i 20,t-11U.L ..... -+--+--+--+-+-+-+-t Typrr 

-2• 
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IF- FOllWARO CURRENT- mA 

Relative Output Current 
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100 1.000 10,000 
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Reduction in Output Current Oue to 
LEO Heating vs Forward Current 

-2• 
I 
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lighlpdli11hlllb11Ckadwilh1111J111111119jlct.30 
...... lltlr .. ..-qutdrjlCl:il!lllllMll..i 
ICllJWlisllmllglin.TllilcuNt,._..lhel*· 
antractianillCIONl ..... lhllttworuihp. 
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200 
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80 

40 

20 

10 

30 

5.0 

1800 

Normalized Output Currant 
vs Ambient Temperature 

I 

J J, 
H-1 I 

'" 
'" lZ -2• 

ll-'>· 
~~· 

Vcp=10 V 
lf=20 mA 
Norm1lizad to 
TA=25"C 

-40 -20 0 W 40 ~ M 
TA-AMBIENT TEMPfRATURE- °C 

10' 

' 

Collactor Dark Current 
vs Ambient Temperature 

11 
~ 

J.11 
ir 

VCE=IOV t-
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TA - AMBIENT TEMPERATURE - °C 

1.7 

100 
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0.6 

v IF=20mA 
µA VR=2.0V 

v le= 1.0mA 

v IE= 100µA 

nA VeE = 10.0V, IF= 0, Ee= 0 

v le = 1 BOOµA, IF = 20mA 

µA VeE = 0.6V, IF= 20mA 

Forward Currant 
vs Forward Voltage Input Diode 

0 r 
' 
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' 
01----i t---1 0'=0.030 Voh1 b1~n 1 
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17 
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VF - FORWARD VOLTAGE - VOLTS 

Rise and Fall Time 
vs Load Resistance 
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! 
~ 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB829 
May 1993 

@®OPTEK 

Slotted Optical Switches 
Types OPB829A, OPB829B, OPB829C, OPB829D 

Features 

• 24" min. #26 AWG wire leads 
• 0.125" wide slot 
• Inexpensive plastic housing 

Description 

The OPB829 series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted on 
opposite sides of a .125' wide slot. 
The OPB829A has an IA transmissive 
housing. The OPB829B has an IA 
transmissive housing with an 0.010" 
aperture located in front of the 
phototransistor. The OPB829C has an 
opaque housing with a molded 0.060" 
aperture located in front of the 
phototransistor. The OPB829D has an 
opaque housing with a molded 0.010" 
aperture located in front of the 
phototransistor. Phototransistor 
switching takes place whenever an 
opaque object passes through the slot. 

Other configurations available: 
OPB827 = 0.300 lead spacing 
OPB828 = 0.220 lead spacing 

Replaces 

OPB829A 
OPB829C 

K8171 
OPB823A/OPB824A 

CATHODE 

"-'"J::::C"'"' 
RED GREEN 

ANJOE EMITTER 

HS (Jl.30) 

·"25 (JO.BO) 

!ZI .135 (3.43) 

115 (2.92) 

iao (<1.s1J 

160 (i.06) 

Ol~NSJONS ARE IN INCHES (MILLIMETERS) 

=
~ 

385 (09 79) 

r,.. 00 ''°'" 
"" --"1 

I 

32S (0.26) 

.305 (7. 75) 

.110 (2.79) 

""' 
CPTICAL il. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +80°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°d2l 
Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width. 300 pps) ........................ 3.0A 
Reverse DC Voltage............................................... 2.0V 
Power Dissipation .............................................. 100mW(1) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............•................................ 100mW(1) 
Notes: 
(1) Derate Linea~y 1.82mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 

Descriptions 

Phototransistor 
Type Housing Aperture 

OPB829A IA Transmissive None 
OPB829B IA Transmissive 0.010" 
OPB829C Opaque 0.060" 
OPB829D Opaque 0.010" 
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Types OPB829A, OPB829B, OPB829C, OPB829D 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN MAX I UNITS! TEST CONDITIONS 

Input Diode 

VF Forward Voltage 1.7 
IR Reverse Current 100 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo 

leEO 

Coupled 

VeE(SAT) 
le( ON) 

Emitter-Collector Breakdown Voltage 5.0 

Collector-Emitter Dark Current 

Saturation Voltage 
On-State Collector Current 

Typical Performance Curves 

Normalized Output Current 
vs Forward Current 

300 v~~-To vi· 
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vs Ambient Temperature 
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LO 
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Collector Dark Current 
vs Ambient Temperature 
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~ 
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~ 
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TA - AMBIENT TEMPERATURE - °C 

Reduction in Output Current Due to 
LED Heating vs Forward Current 
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v IF=20mA 
µA VR =2.0V 

v le= 1.0mA 

v IE= 100µA 

nA VeE = 10.0V, IF= 0, Ee= 0 

v le = 1 BOOµA, IF = 20mA 
µA VcE = 0.6V, IF= 20mA 

Forward Current 
vs Forwerd Voltege Input Diode 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB830 
May 1993 

@®OPTEK 

Slotted Optical Switches 
Types OPB830L, OPB840L Series 

Features 

• 0.125" wide slot 
• Choice of aperture 
• Choice of opaque or JR transmissive 

shell material 
• Side mounting configuration 
• Choice of lead spacing 

Description 
This series of slotted switches provides 
the design engineer with the flexibility of 
a custom device from a standard product 
line. Building from a standard housing 
with a .125" wide slot, the user can 
specify (1) electrical output parameters, 
(2) choice of lead spacing, (3) discrete 
shell material and (4) aperture width. 

All housings are an opaque grade of 
injection-molded plastic to minimize the 
assembly's sensitivity to ambient 
radiation, both visible and near-infrared. 
Discrete shells (exposed only on the 
parallel faces inside the device throat) 
are either JR transmissive plastic for 
applications where aperture 
contamination may occur or opaque 
plastic with aperture openings for 
maximum protection against ambient 
light. 

Replaces 
KT830/KT840 Series 

Frssrn E~I J,24.oOJ 
. 260 (6,GOJ •L + J.925 C23,50l 

.240 (6,10) 

+ 
COLLECTOR 

SEE NOTES 
!02 

I L.085C2,16l 
-I 1 · .075 ( 1,90) 

:~%i ~:~Jg}-

NOTES 
1 Dimensions controlled at housing surface only 
2 OPB830L thru OPB832L and OPB840L 

thru OP8842L Lead spacing: .325 (8.26) 
315 (8.00) 

3 OPB835L thru OPB837l and 

.020 SQ. 
4 PLCS 

OP8845L thru OPB847L Lead spacing; .225 (5.72) 
215 (5.46) 

4 Dimensions are in inches (millimeters) 

CODE 

DE 
+ 

FULL R 
4 PLCS 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Storage and Operating Temperature Range ........................ -40°C to +85°C(1) 

Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c(2) 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) ........................ 3.0A 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation ............................................. 100mW(1) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation ............................................. 1oomw(1> 
Notes: 
(1) Derate linearly 1.67mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(3) All parameters tested using pulse technique. 
(4) Lead spacing is .220" or .320". Leads are 0.20' sq and .425" long (min). 
(5) Methyl or isopropyl alcohols are recommended cleaning agents. Plastic housing may be 

soluble in chlorinated hydrocarbons and ketones. 
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Types OPB830L, OPB840L Series 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS TEST CONDITIONS 

Input Diode 

VF Forward Voltage 1.7 v IF=20mA 
IR Reverse Current 100 µA VR=2.0V 

I Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 v le= 1.0mA 

V1sR)_Eeo Emitter-Collector Breakdown Voltage 5.0 v IE= 100µA 

leEO Collector-Emitter Dark Current 100 nA VeE = 10V 

Coupled 

VeE(SATJ Saturation Voltage: 
Parameter A OPB830L I OPB840L 0.4 v le = 400µA, IF= 20mA 

OPBB35L I OPB845L 

Parameter B OPB831 LI OPB841 L 0.4 v le= BOOµA, IF= 10mA 
OPB836L I OPB846L 

Parameter C OPB832L I OPBB42L 0.6 v le= 1800µA, IF= 20mA 
OPB837L I OPB847L 

le( ON) On-State Collector Current: 
Parameter A OPBB30L I OPB840L 500 µA VeE = 10V, IF= 20mA 

OPB835L I OPB845L 

Parameter B OPB831 LI OPB841 L 1000 µA VeE = 5V, IF= 10mA 
OPB836L I OPB846L 

Parameter C OPBB32L I OPB842L 1800 µA VeE = 0.6V, IF= 20mA 
OPB837L I OPB847L 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~.OPTEK 
Types OPB830L, OPB840L Series 

PART NUMBER GUIDE 
OPB8XXXXX 

Optek Assembly 
_J L 

Aperture Width In Front 
of Sensor 
5 = 0.050" 1 = 0.01 O" 

Phototransistor 
Output Family 

Aperture Width In Front 
of Emitter 
5 = 0.050" 1 = 0.01 O"* 

Discrete Shell Material 
Designation 

Mounting Configurations 

3 - Side Mount IA Transmissive 
Plastic Discrete Shell 

L - Solder Leads Termination 
W - Wire Termination 

4 - Side Mount Opaque 
Plastic Discrete Shell 

Electrical Specification Variations 

0 - Electrical Parameter A, 0.320" Lead Spacing 

1 - Electrical Parameter B, 0.320" Lead Spacing 

2 - Electrical Parameter 0, 0.320" Lead Spacing 

5 - Electrical Parameter A, 0.220" Lead Spacing 

6 - Electrical Parameter B, 0.220" Lead Spacing 

7 - Electrical Parameter C, 0.220" Lead Spacing 

*Assemblies with dual 0.01 O" apertures are currently available with 
electrical parameter "A" only. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 
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Types OPB830L, OPB840L Series 

Typical Performance Curves 

Normalized Output Currant 
vs Forward Currant 
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Collector Dark Currant 
vs Ambient Temperature 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB830W 
May 1993 

~®OPTEK 

Slotted Optical Switches 
Types OPB830W, OPB840W Series 

Features 

• 0.125" wide slot 
• Choice of aperture 
• Choice of opaque or IR transmissive 

shell material 
• Side mount configuration 
• 24', 26AWG wire leads 

Description 
This series of slotted switches provides 
the design engineer with the flexibility of 
a custom device from a standard product 
line. Building from a standard housing 
with a .125' wide slot, the user can 
specify (1) Electrical output parameters, 
(2) discrete shell material and {3) 
aperture width. 

All housings are an opaque grade of 
injection-molded plastic to minimize the 
assembly's sensitivity to ambient 
radiation, both visible and near-infrared. 
Discrete shells (exposed only on the 
parallel faces inside the device throat) 
are either IR transmissive plastic for 
applications where aperture 
contamination may occur or opaque 
plastic with aperture openings for 
maximum protection against ambient 
light. 

Replaces 
KT830W/KT840W Series 

j~l JS E :~~mg; 

:Wol~~ J J 
_j b°""<2AG' ,070Up0l 

. :~~\~ 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range ........................ -4o0c to +ao0c'1l 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 

Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) ........................ 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation ............................................. 1oomw<1> 
Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation ............................................. 1oomw<1> 
Notes: 
(1) Derate linearly 1.82mWl°C above 25°C. (Maximum storage and operating temperature, 

limited by the temperature rating of the lead wires) 
(2) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) All parameters tested using pulse technique. 
(4) The OPB830W/OPB840W wire tenninations are 24' of 7 strand, 26 AWG, UL 1429 insulated 

wire on each terminal. The devices incorporate a wire strain relief at the housing surface. 
The insulation colors and functions are: 

Red - RED Anode 
Black - Ired cathode 

White - Phototransistor Collector 
Green - Phototransistor Emitter 

Other wire and/or colors are available. Contact your local representative or call the factory. 
(5) Methyl or isopropyl alcohols are recommended cleaning agents. Plastic housing may be 

soluble in chlorinated hydrocarbons and ketones. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

12-80 



Types OPB830W, OPB840W Series 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.7 v IF=20mA 
IR Reverse Current 100 µA VR = 2.0V 

I Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 v le= 1.0mA 

~Bfil!=eO Emitter-Collector Breakdown Voltage 5.0 v IE= 100µA 

leEO Collector-Emitter Dark Current 100 nA VeE = 10V 

Coupled 

VeE(SAT) Saturation Voltage: 
Parameter A OPB830W I OPB840W 0.4 v le = 400µA, IF= 20mA 

ParameterB OPB831W I OPB841W 0.4 v le = BOOµA, IF= 1 OmA 

Parameter C OPB832W I OPB842W 0.6 v le= 1800µA, IF= 20mA 

le(ON) On-State Collector Current: 
Parameter A OPB830W I OPB840W 500 µA VeE = 1 OV, IF= 20mA 

Parameters OPB831W I OPB841W 1000 µA VeE = 5V, IF= 10mA 

ParameterC OPB832W I OPB842W 1800 µA VeE = 0.6V, IF= 20mA 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@®OPTEK 

Types OPB830W, OPB840W Series 

PART NUMBER GUIDE 
OPB8XXXXX 

Optek Assembly 
_J I_ 

Phototransistor 
Output Family 

Discrete Shell Material 
Designation 

3 - Side Mount IR Transmissive 
Plastic Discrete Shell 

4 - Side Mount Opaque 
Plastic Discrete Shell 

Aperture Width In Front 
of Sensor 
5 = 0.050" 1 = 0.01 O" 

Aperture Width In Front 
of Emitter 
5 = 0.050" 1= 0.010"* 

Mounting Configurations 

L - Solder Leads Termination 
W - Wire Termination 

Electrical Specification Variations 

0 - Electrical ParameterA 

1 - Electrical Parameter B 

2 - Electrical Parameter C 

*Assemblies with dual 0.010" apertures are currently available with electrical 
parameter "A" only. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB830W, OPB840W Series 

Typical Performance Curves 

Normalized Output Currant 
vs Forward Currant 

300 .--,--,---,-,--,,..--,-..,...._,.---,-,..--,--. 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB844 
May 1993 

@.OPTEK 

Slotted Optical Switches 
Types OPB844A, OPB844B 

Features 

• Non-contact switching 
• Printed circuit board mounting 
• 0.125" wide slot 
• 0.300" lead spacing 
• Transmissive plastic housing 

Description 

The OPB844 series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted on 
opposite sides of a .125" wide slot. 
The inexpensive plastic housing is 
transmissive to infrared and provides 
for environmental protection from dust 
and contamination. The "A" option is 
unapertured, while the "B" version offers 
a .01 O" wide aperture located over the 
phototransistor for improved resolution. 
Phototransistor. switching takes place 
whenever an opaque object passes 
through the slot. 

OPB# 

OPB844A 
OPB844B 

Phototransistor 
Aperture Width 

.040" 

.010" 

.985 (25.02) 

~ 
CCl.LECTCA ~ AtmE 

EMITTER._r-X----(CATl«JE 

.260(6.60) 

~ 

16 : :: ~~:~: 2 ~ACES 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1> 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ...............................................• 2.0V 
Power Dissipation .............................................. 1oomw<2> 

Output Phototranslstor 
Collector-Emitter Voltage ................................ , . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 1 OOmw!2l 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate Linearly 1.67mW/'C above 25°C. . 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble In chlorinated hydrocarbons and ketones. 
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Types OPB844A, OPB8448 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN MAX I UNITSI TEST CONDITIONS 

Input Diode 

Forward Voltage 1.7 
Reverse Current 100 

Output Phototransistor 

V(BR)eEO 

V(BR)Eeo 

leEO 

Coupled 

VeE(SAT) 
le( ON) 

Collector-Emitter Breakdown Voltage 30 

Emitter-Collector Breakdown Voltage 5.0 

Collector-Emitter Dark Current 

Saturation Voltage 
On-State Collector Current 

Typical Performance Curves 

Normalized Output Current 
vs Forward Current 

10'-'-~'--'--'-'-'-'-~ 
5 10 15 20 25 30 35 40 

010 

IF - FORWARD CURRENT - mA 

Relative Output Current 
vs Time 
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vs Ambient Temperature 
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vs Ambient Temperature 
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Reduction in Output Current Due to 
LED Heating vs Forward Current 
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v IF=20mA 
µA VR=2.0V 

v le= 1.0mA 

v IE= 100µA 

nA VeE = 10.0V, IF= 0, Ee= 0 

v le= 1800µA, IF= 20mA 
µA VeE = 0.6V, IF= 20mA 

Forward Current 
vs Forward Voltage Input Diode 

35 

30 
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20 

15 
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Rise and Fall Time 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB845 
May 1993 

@®OPTEK 

Slotted Optical Switches 
Types OPB845A, OPB8458 

Features 

• Non-contact switching 
• Printed circuit board mounting 
• 0.125" wide slot 
• 0.300" lead spacing 
• Opaque plastic housing 

Description 

The OPB845 series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor encased in an 
opaque housing on opposite sides of a 
.125" wide slot. The opaque housing, 
with molded apertures, provides 
protection in areas where ambient 
radiation may be a concern. The "A" 
option offers a .050" wide aperture 
molded in front of the phototransistor 
while the "B" version offers a .01 O" wide 
aperture. 

OPB# 

OPB845A 
OPB845B 

Phototransistor 
Aperture Width 

0.050" 
0.010" 

COLLECTOR~ ( ""°' 
EMITTER _f......J- CArHOOE 

l35 (3. 43) 
¢--2PLACES 

115 (2.93) 

405 (!0.29) 

_l.305(9.78) 

[.'° ,!,,, 
090 (2.29) 

280 (6.60) 

.2~0 (6.10) 

.!OS (2.67) 

.130 (3.30) 

120 (3.05) 

',~1;~,~,..l ll'.OlCATES 020 (0.51)--1-i 
.,,.._~ '"" SO NOM ~' I--. l lO (2. 79) ~ 

Ol!-ENSJONS ARE lN INCHES (HILLJMETERS) .090 ( 2 .29 ) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range.................... -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1µs pulse width, 300 pps) ......................... 3.0A 
Reverse DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw<2l 
Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oomw<2l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate Lineany 1.67mWf'C above 25°C. 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 
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Types OPB845A, OPB845B 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER MIN MAX I UNITS! TEST CONDITIONS 

Input Diode 

Forward Voltage 
Reverse Current 

Output Phototransistor 

V(BR)eEO 

V(BR)Eeo 

leEO 

Coupled 

VeE(SAT) 
le( ON) 

Collector-Emitter Breakdown Voltage 

Emitter-Collector Breakdown Voltage 

Collector-Emitter Dark Current 

Saturation Voltage 
On-State Collector Current 

Typical Performance Curves 

Normalized Output Currant 
vs Forward Current 

JOO VC!E= 110 V l 
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vs Ambient Temperature 

200 I 

lDOJ 
80 

Typ 
60 ,_.,.--+-+-r--+-.-i--+--t--+--+-l- lo 

40 rll-Jl-11La~:::::";~::',::_:_-~~_t:::'.:.::~::::;:: 
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10 
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Collector Dark Current 
vs Ambient Temperature 
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Reduction in Output Current Due to 
LED Heating vs Forw11rd Current 
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v IF= 20mA 
µA VR=2.0V 

v le= 1.0mA 

v IE= 100µA 

nA VeE = 10.0V, IF = 0, Ee = 0 

v le= 1800µA, IF= 20mA 
µA VeE = 0.6V, IF= 20mA 

Forward Current 
vs Forward Voltage Input Diode 

0 T 
5 
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5 
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./ 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB847 
May 1993 

@.OPTEK 

Slotted Optical Switches 
Types OPB847, OPB848 

Features 

• Non-contact switching 
• Apertured for high resolution 
• Fast switching sped 
• 0.300' lead spacing 
• 0.1 oo· wide slot 
• TX-TXV process available 

(see Hi-Rel section) 

Description 
The OPB847 and OPB848 each consist 
of an infrared emitting diode and an NPN 
silicon phototransistor mounted in a low 
cost black plastic housing on opposite 
sides of a 0.100" (2.54mm) wide slot. 
Both devices have a 0.025" (0.635mm) 
by 0.06" (1.52mm) aperture in front of 
the phototransistor for high resolution 
position sensing. 

DIMENSIONS ARE IN INCHES IMILLIMETERSI 

oo=r 
~ ~ .260!6.601 

.510112.951 .24016.101 

.490112.451 BOTTOM VIEW 

.31011.e11~ I I 02 .29017.371 NOTE: DIMENSIONS CONTROLLED ~J.l!!lUl!l 
NOTE AT HOUSING SURFACE. .o9m2.291 

*CATHODE LEAD. OTHER LEADS ARE .0611.521 NOM. LONGER. N TE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature.......................... -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1> 

Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) ........................ 3.0A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 1 oomw<2> 
Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . .. .. . . . . . . . . . .. . . . . .. . . . . .. . . . . . . .. . .. . . . . 10omw<2> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max when wave soldering. 
(2) Derate linearly 1.67mWf'C above 2s0c. 
(3) Methanol or isopropanol alcohols are recommended as cleaning agents. 
(4) All parameters tested using pulse technique. 

Typical Performance Curves 

Forward Current 
vs Forward Voltage Input Diodes 

4or-.......---.-...---,..-..--...,....,,....., 
51--+---+-+--+-t----H'--I 

4 

~ _301--+---+-+--+--11----t+--t 
~ 

~25>---+----+--+--+---11---........ --.1 

§ 
.~ 20>---+----+--+--+---11----+---.I 

i15t----+---+-+--+--ll----t----t 
~ 
' 101--+-a=0.030 VOLTS BElWEEN-i]t--1 
~ IF=1 mA and 50 mA 

5 17' 
oL-...l---L-..l-...J.....-~...1-......1 

0.2 0.4 0.6 0.8 1.0 1.2 1.4 
VF - FORWARD VOLTAGE - VOLTS 
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Types OPB847, OPB848 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN MAX I UNITS I TEST CONDITIONS 

Input Diode 
Forward Voltage 1.70 

IA Reverse Current 100 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)EeO Emitter-Collector Breakdown Voltage 5.0 

leEO Collector-Emitter Dark Current 100 

Coupled 

VeE(SAT) Collector-Emitter Saturation Voltage OPB847 0.40 

le( ON) On-State Collector Current 

Typical Performance Curves 

Normalized Output Current 
vs Forward Current 

300 V~=To l .J-1 •1~ 
"' 100f-NORMALIZEO TO I ~~ Typl -

1 IF=20mA ~ T I 100 ~ -1a 

~ aoi:::=l==t~ii'f==l=:=t:=:i=i:=i:=I i 60>--+--+-7J.__,.__.._,__+---+--+---+---< 

~ 40 u.'(L 

io +2
(1 r11 

z 101---ll-l'-l--+--+-f--+--+--+-+--I 
Typ 

-1a 
10 .__..._.....__....___._.__..._.....__....__..__, 

5 10 15 10 15 30 35 40 

IF - FORWARD CURRENT - mA 

Relative Collector Dark Current 
vs Ambient Temperature 

1o'~~~~~~~JL1~1/1-
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~ 1Y1 ! 10 ~ 
~ vf7 ro l--+-+-1--+I-+ ~Vl-+-+-+-1-+-+--1 

t; 10-11-r--r--t-..IL.JF-r--t-t-t-t-t-+---1 

~ 
10-• ,__,.__1--1--1--1--1---1- vcc = 1 o v t-

J l l 
10~50 -15 0 15 50 75 100 

TA - AMBIENT TEMPERATURE - 'C 

OPB848 

OPB847 4.0 
OPB848 1.0 

Normalized Output Currant 
vs Ambient Temperature 
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0.40 
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=:i .1 •. i 20 rfc!io1 ~: 
- NORMALIZED TO 

TA= 15°C 

10 .J. .J. .J. .J. .J. 
-40 -10 0 10 40 60 BO 

TA - AMBIENT TEMPERATURE - 'C 

Reduction in Output Currant Dua to 
LED Heating vs Forward Currant 

ffi 
~ ~ 951---+-"",,,... ..... ±-~t---f,,_....,;:::--l u.,, 
.... ~ 
~ ~ 90l---t-+-=;...;;::-1---t"'"' ..... ::::-l 
g~ 
~ ~ ssl---+-+-+--1---+"'"'..!:c--! 
~~ -20, 

~ ~ 80 IC{ON) is read the instant LEO current is applied. The 
~c lightpatflisthenblotkedwithanopaqueobject.30 

7 5 ~~{~~~s ~~d 1=a:.8f~~s ::~ ~p~~=~ t~~ per· 
cent reduction in IC!ONl between these two readings. 
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IF=20mA 

VR=2.0V 

le= 1.00mA 

IE=100µA 

VeE = 10.0V, IF= 0, Ee= 0 

le= 2.0mA, IF= 20mA 
le = 0.50mA, IF = 20mA 

VeE = 10.0V, IF= 20mA 
VeE = 10.0V, IF= 20mA 

Relative Output Currant 
vs Time 

-r-- r-- r-+2a 

TA-15°C r--.. Typ -
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VCE=10 V 

100 1,000 10,000 
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Rise and Fall Time 
vs Load Resistance 

vcc=SV 
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Product Bulletin OPB850 
May1993 

Optical Flag 
Switch 
Type OPB850 

Features 

• Snap mounting 
• Mechanical switch replacement 
• Four wires for electrical connections 

Description 
The OPB850 consists of an NPN 
phototransistor coupled with a gallium 
arsenide or gallium aluminum arsenide 
infrared emitting diode in a molded 
plastic housing. A lever arm actuated 
flag Interrupts the light beam switching 
the transistor output between states that 
can readily drive logic gates. 

The OPB850 is designed to replace 
conventional mechanical limit switches 
where long life and reliability are critical. 
This switch is designed to easily snap 
mount into a 0.039 inch (1 mm) (19 ga) 
thick material with a rectangular opening 
of 0.315 X 0.472 inch (8 X 12 mm). 

Customized lever arms and spring 
torques can be designed for specific 
applications. 

@.OPTEK 

.0'45 (1.14) 

~ 

:J/VC ... "' 
"""""' -

.123 (3.l:Z) 

~ DIMENSIONS M£ IN INO£S (MJLLllETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +ao0c 
Input Diode 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Forward Current . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Power Dissipation............................................. 1oomw<1> 

Output Phototranslstor 
Collector-Emitter Voltage ...................... , . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation ........................................... , .. 1oomw<1> 
Notes: 
(1) Derate linearly 1.82mWf'C above 25°C. 
(2) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble In chlorinated hydrocarbons and ketones. 
(3) "On" condition or switch point exists when the lever arm is deflected clockwise 18° ± 3° from 

the rest position ( 20° from vertical ) as shown in the figure. 
(4) "Off" condition exists when the lever arm is in the rest.position (2a° from vertical) as shown in 

the figure. 
(5) From the rest position to the switch point, lever torque measured at the end of the arm is 1.5 

grams max. 
(6) Wires are 26AWG, UL1061. The unterminated ends are stripped and tinned .150 inch (3.81 

mm) nominally. 
(7) Flag clearance at maximum deflection. 
(8) Spring retention ribs nominally .015 (.38 mm) higher. 
(9) Holes in mounting bracket will accommodate 4140 R.H.M.S. 
(1 O) All parameters tested using pulse technique. 
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Type OPB850 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN MAX I UNITS! TEST CONDITIONS 

Input Diode 
Forward Voltage 1.7 

IR Reverse Current 100 

Output Phototransistor 
V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 

leEO Collector-Emitter Dark Current 100 

Coupled 

VeE(SATJ Collector-Emitter Saturation Voltage 0.4 

le( ON) On-State Collector Current 

le( OFF) Off-State Collector Current 

Typical Performance Curves 

Normalized Output Current 
vs. Forward Current 

Joo vJE=iov 1 
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Relative Output Current 
vs. Time 
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Normalized Output Current 
vs. Ambient Temperature 
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vs. Ambient Temperature 
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IF=20mA 

VR=2V 

le= 100µA, 

IE= 100µA, 

VeE= 10V, IF=O, Ee=O 

le = 500µA, IF = 20mA 

VeE = 10V, IF= 20mA(3)(S) 

VeE = 10V, IF= 20mA(4) 

Forward Current 
vs. Forward Voltage 
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Reduction in Output Currant 
Due to LED Heating 
vs. Forward Current 
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Product Bulletin OPB852A 
May 1993 

@.OPTEK 

Slotted Optical Switches 
Types OPB852A 1, OPB852A2, OPB852A3 

Features 

• Inexpensive opaque plastic housing 
• 0.125' wide slot 
• 0.290' lead spacing 
• Apertured for high resolution 

Description 

The OPB852A series of slotted optical 
switches consist of an infrared emitting 
diode and an NPN silicon 
phototransistor. They are mounted on 
opposite sides of a .125" wide slot. The 
emitter has a .050' X .050" molded-in 
aperture while the phototransistor has a 
. 01 o· X .050" molded-in aperture. 

Replaces 

KT852A1,KT852A2,KT852A3 

.9B0(24.B9) 

.!ll;O (i!~.311) 

!ll.J30(3.30)2Pl.ACES 
.120(3.05) 

.110~.79) 
OPTICAL.It. 

011£t1Slct«IARE1Nlfl0£S(MILLIMET£RS) 

.020 (0.5\)--l-L-

9tl NCt! ---:r 1--- .105 (2.67) 

.095(2.-11) 

Absolute Maximum ~atlngs (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 

Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Peak Forward Current (1 µs pulse width, 300 pps) ........................ 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation .............................................. 10omw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.67mWf'C above 25°C . 
(3) All parameters tested using pulse technique. 
(4) Methanol and isopropanol alcohols are recommended as cleaning agents. Housings are 

soluble in chlorinated hydrocarbons and ketones. Highly activated, water soluble fluxes may 
attack housings in some situations. 
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Types OPB852A 1, OPB852A2, OPB852A3 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER MIN I MAX I UNITSI TEST CONDITIONS 

Input Diode 
Forward Voltage 1.7 

IR Reverse Current 100 

Output Phototransistor 
V(BR)eEO 

V(BR)EeO 

lern 

Coupled 
VeE(SAT) 

le( ON) 

Collector-Emitter Breakdown Voltage 30 

Emitter-Collector Breakdown Voltage 5.0 

Collector-Emitter Dark Current 

Saturation Voltage 

On-State Collector Current 

Typical Performance Curves 

Normalized Output Current 
vs forward Current 
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Forward Current 
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Ot---t----lf----T----t~-t----tt--l 

10~ <J=0.030 Volts between 1t------I 
1f=1 mA and 40 mA 

17 
0.2 D.4 0.6 0.8 1.0 1.2 1.4 

VF - FORWARD VOLTAGE - VOLTS 

Rise and fall Time 
vs Load Resistance 

300..-------~--~~ 
20D 'to 

IF"" 20 mA 15D% Duty Cycle) A' 
VCC=5V -,,,L-'\ .... ~' 
Rise Time - ,' .,r 
Fall Time ---- ~,,-' _,-' I 

,.-"/ ,,' •2a 

~ lDD 

1K 5K 10K 
Al- LOAD RESISTANCE ohms 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

12-93 

I 



Product Bulletin OPB853A 
May 1993 

@SOPTEK 

Slotted Optical Switches 
Types OPB853A1, OPB853A2, OPB853A3 

Features 

• Inexpensive opaque plastic housing 
• 0.125' wide slot 
• 0.290" lead spacing 
• Apertured for high resolution 
• Photodar1ington output 

Description 

The OPB853A series of slotted optical 
switches consist of an infrared emitting 
diode and an NPN silicon 
photodar1ington. They are mounted on 
opposite sides of a .125" wide slot. The 
emitter has a .050' X .050' molded-in 
aperture while the photodarlington has a 
• 010· X .050' molded-in aperture. 

Replaces 

KT853A1,KT853A2,KT853A3 

.990 (2'4.89) 

.980(24.JEI) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] ...•............................... ·...................... 240°c(1) 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 40mA 
Peak Forward Current (1 µs pulse width, 300 pps). . . . . . . . . . . . . . . . . • . . . . . . 3.0A 
Reverse DC Voltage ................•........................•...... 2.0V 
Power Dissipation ............................................. 1oomw<2> 

Output Photodarlington 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Oomw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.67mWf'C above 25°C. 
(3) All parameters tested using pulse technique • 
(4) Methanol and isopropanol alcohols are recommended as cleaning agents. Housings are 

soluble in chlorinated hydrocarbons and ketones. Highly activated, water soluble fluxes may 
attack housings in some situations. 
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Types OPB853A 1, OPB853A2, OPB853A3 
Electrical Characteristics (TA = 25°C unless otherwise noted} 

SYMBOL I PARAMETER I MIN I MAX I UNITSI TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.7 v IF=20mA 
IR Reverse Current 100 µA VR =2.0V 

I Output Photodarlington 
V(BR)CEO Collector-Emitter Breakdown Voltage 15 v le= 1.0mA 

V(BR)ECO Emitter-Collector Breakdown Voltage 5.0 v IE= 100µA 

ICEO Collector-Emitter Dark Current 100 nA VcE = 10V 

Coupled 
VcE(SAT) Saturation Voltage 1.0 v le= 1.BmA, IF= 10mA 

lc(ON) On-State Collector Current OPB853A1 2.5 mA VcE = 1.5V, IF= 5mA 
OPB853A2 5.0 mA VcE = 1.5V, IF= 5mA 
OPB853A3 10.0 mA VcE = 1.5V, IF= 5mA 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~®OPTEK 

Slotted Optical Switches 
Types OPB854A 1, OPB85481 

Features 

• Non-contact switching 
• Printed circuit board mounting 
• 0.100" wide slot 
• 0.300" lead spacing 
• Opaque plastic housing 

Description 

The OPB854A1 and OPB854B1 each 
consist of an infrared emitting diode and 
an NPN silicon phototransistor mounted 
on opposite sides of a .100" wide slot in 
an inexpensive plastic housing. 
Switching of the phototransistor occurs 
whenever an opaque object passes 
through the slot. Also available with one 
mounting tab as OPB854A2 and 
OPB854B2, or with two mounting tabs 
as OPB854A3 and OPB85483. 

Replaces 

KT850A, KT851A 

INDICATES 
PIN l 

ANODE 

CATHODE 

.260 (6.60) 

.240 (6.10) 

.020 ( .508) 
SO TYP 

.310 (7.87)-.J.-~~ 

.290 (7.37) 

OPTICAL ([_ 

.435 (11.05) - -r 
.01s"bA·91) .41s cr.54) 

.400 (10.16) 
MIN 

.260 (6.60) --t-1 

.240 (6.10) I I 

•. 110 c2.19) I I 
.090 (2.29) ---j r-

• DIMENSION CONTROLLED AT THE HDUSlNG BASE ONLY. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range.................... -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(1) 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mW 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.67mWf'C above 25°C. 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB854A 1, OPB854B1 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS I TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.7 

IR Reverse Current 10 

Output Phototranslstor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 

V(BR)ECO 

lcEO 

Coupled 
VeE(SAl) 

le( ON) 

Emitter-Collector Breakdown Voltage 5.0 

Collector-Emitter Dark Current 

Collector-Emitter 
Saturation Voltage 

On-State Collector Current 

Typical Parformanca Curvas 
Normalized Output Currant 

vs Forward Currant 
300.-,-,.......,--,--,--,-,.....,."':"'"...., 

VCE=lOV v '2a 
2001- Normalized to l-t-:it-"±7!-Tv11'.--l 

lf=20mA ~-2~ 

100metm 80 

80 

401--f-Jj_Nl-+--t--t--t--t-+-t-1 

"•'fj_ 
20 Typ r 

-2• 
10._, ....... 10"""'15-'20""'""25-'30-'35-4"=0~~ 

IF- FORWARD CURRENT- mA 

0 

0. 8 

o. • 
o. 4 

0. 2 

0 10 

Relative Output Currant 
vs Tima 

... 
TA=25°C ~ 

Typ -i 
lf=20 mA -2•-i 
vce=tov 

100 1,000 10,000 
I-TIME- HOURS 

OPB854A1 
OPB854B1 

OPB854A1 3.0 
OPB854B1 1.0 

Normalized Output Currant 
vs Ambient Temperature 

10 ....... ..J...J.....L..J....J....>-L-.J....J'-1....J..,.J'-' 
-40 -20 0 20 40 BO 80 

10' 

TA-AMBIENT TEMPERATURE - °C 

Collector Dark Currant 
vs Ambiant Tamperatura 

~ 
~ 
~ 

Jl1 
ITIH 

' io-_50 -25 0 25 50 75 100 
TA - AMBIENT TEMPERATURE - °C 

100 

0.6 
0.4 

Reduction in Output Currant Due to 
LED Heating vs Forward Currant 

70 !--s _..,.,o,..-".':15--:2-=o--=2!=-s _..,.,o,..--t:35~4o 
IF - FORWARD CURRENT - mA 

v IF=20mA 

µA VR=2.0V 

v le= 1.0mA 

v IE= 100µA 

nA VeE= 10V, IF=O, Ee=O 

v le= 2.0mA, IF= 16mA 
v le = 250µA, IF= 20mA 

mA VcE = 1.0V, IF= 16mA 
mA VeE = 10.0V, IF= 20mA 

Forward Currant 
vs Forward Voltage Input Diode 

40r--r--,.-.,...-~--.-.,.l..-. 

35>--+---+-+--+----+-++-t 

30t----+--+-+--+--+-+t--t 

25>--+---+-+--+----+--++--t 

20t----+--+-+--+--+--t--t 

151--+---+-+---+----t--f----J 

1ot---t- 0'=0.030 Volts b1tw•n -H-
lf=1 mA and 40 mA J 

J/ 
0.2 0.4 0.8 0.8 1.0 1.2 1.4 

VF - FORWARD VOLTAGE - VOLTS 

Ri11 and Fall Tima 
vs load Rasistanca 

RL- LOAD RESISTANCE-ohms 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin OPB854A2 
May 1993 

@.OPTEK 

Slotted Optical Switches 
Types OPB854A2, OPB85482 

Features 

• Non-contact switching 
• Printed circuit board mounting 
• 0.100" wide slot 
• 0.300' lead spacing 
• Opaque plastic housing 

Description 

The OPB854A2 and OPB854B2 each 
consist of an infrared emitting diode and 
an NPN silicon phototransistor mounted 
on opposite sides of a .100" wide slot in 
an inexpensive plastic housing. 
Switching of the phototransistor occurs 
whenever an opaque object passes 
through the slot. Also available without 
mounting tab as OPB854A 1 and 
OPB854B1, or with two mounting tabs 
as OPB854A3 and OPB854B3. 

Replaces 

KT850B, KT851 B 

J/IClICATES 
PIN I 

ANOOE 

~J 
CATl«XlE 

¢ .125 (3. IB) 

.260 (6.60) 

.2410 (6.10) 

.385 (9.78) 

..---t-.365 (9.27) 

COLLECT~ c: 
EMITTER 

• DlMENSiON CONTROLLED AT TJ-E HCl.JSJNG BASE ONLY. 

OPTICAL It. 

.4135 (11.05) 

.260 (6.60) --j--j 

.2410 cs.10> I I 

- -r 
.01sNOA.s1> .41s c10.s4) 

I 
•. 310 (7.87) ~ 

.290 (7.37) 

.'400 (10.16) 
MIN 

011£NSIDNS ARE IN INCHES (HILLH£TERS) 

•. 110 c2. 19) I I 
.090 (2.29)---\ i--

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 2110°c<1> 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation .............................................. 10omw<2> 

Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 1oomw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate Linearly 1.67mWfC above 2s0c. 
(3) All parameters tested using pulse technique. 
(4) Methanol or lsopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB854A2, OPB85482 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN. I MAX I UNITS I TEST CONDITIONS 

Input Diode 
VF Forward Voltage 

IA Reverse Current 

Output Phototranslstor 
V(BR)eeo Collector-Emitter Breakdown Voltage 30 

V(BR)eco 

leeo 

Coupled 
Vee(SAT) 

le(ON) 

Emitter-Collector Breakdown Voltage 5.0 

Collector-Emitter Dark Current 

Collector-Emitter 
Saturation Voltage 

On-State Collector Current 

Typical Performance Curvas 
Normalized Output Current 

v1 Forward Currant 

10 ~~. ""10~15~20,..-:':25,..-:':30~35-.,.,,~

IF - FORWARD CURRENT - mA 

0 

o. ' 
0.6 

0.4 

0.2 

Relative Output Currant 
VI Time 

't'-+20" 

TA=25°C F;::::::: Trp----1 

lf=20 mA -2•--1 
VcpdO V 

100 1,000 10.000 
t-TIME - HOURS 

OPB854A2 
OPB854B2 

OPB854A2 3.0 
OPB854B2 1.0 

Normalized Output Current 
vs Ambient Temperature 

10 ........................ _._ ......... _.._..l-...J_.._..1-...J ..... 
-40 -20 0 20 40 60 BO 

10 ' 

' 

' 

TA-AMBIENTTIMPERATUllE- °C 

Collector Dark. Current 
vs Ambient T amparatura 

~ 
~ 

vt"1 
~ 

VCE=10V H 

' lll 
rn-_50 -25 0 25 50 75 100 

TA.- AMBIENT TEMPERATURE - °C 

Rlduction in Output Currant Due to 
LED Heating vs Forward Current 

70 !:--' _.10,.._.,.15,......2"'0_,,2;,,, __,,.,__.,.,.,......,., .. 

IF - FORWARD CURRENT - mA 

1.7 

10 

100 

0.6 
0.4 

v IF=20mA 

µA VR=2.0V 

v le= 1.0mA 

v le= 100µA 

nA Vee= 10V, IF= 0, Ee= 0 

v le = 2.0mA, IF = 16mA 
v le = 250µA, IF = 20mA 

mA Vee= 1.0V, IF= 16mA 
mA Vee= 10.0V, IF= 20mA 

Forward Current 
vs Forward Voltage Input Diode 

4Dr---r--r--.-~-.-........... l-.. 
351---t---+-+--+---+--+-l---I 

301---t---+-+--+---+-+l---I 

251---t---+-+--+---+--11----1 

2Dt---+----+-+--+---+--l-----I 

"t---+----+-+--+---+-f-~ 

101--+ a= o.o:m Volts between -n---~ 
lp=I mAand40mA J 

l/ 
0.2 o.4 o.s a.a 1.0 1.2 1.4 

YF-fDRWARDVOtTAGE-VDLTS 

Rill and Fall Time 
vs Load Resistance 

~ggi::====r==='i~:O.· 21 
IF ... 20 mA (50¥i Duty Cycle) A"' 
vcc "" 5 v ----.,L- '\ "~ , 
RiHTime- ,," ,r 
Fall Time---- "' ' I 

,,..",',j' ,../ •2a 

lK SK 10K 
Rt - LOAD RESISTANCE - ohms 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB854A3 
May 1993 

~®OPTEK 

Slotted Optical Switches 
Types OPB854A3, OPB854B3 

Features 

• Non-contact switching 
• Printed circuit board mounting 
• 0.100" wide slot 
• 0.300" lead spacing 
• Opaque plastic housing 

Description 

The OPB854A3 and OPB85483 each 
consist of an infrared emitting diode and 
an NPN silicon phototransistor mounted 
on opposite sides of a .100" wide slot in 
an inexpensive plastic housing. 
Switching of the phototransistor occurs 
whenever an opaque object passes 
through the slot. Also available without 
mounting tab as OPB854A 1 and 
OPB85481, or with one mounting tab as 
OPB854A2 and OPB85482. 

Replaces 

KT850C,KT851C 

INDICATES 
PIN I 

ANODE 

1.010 (25.65) 

¢ .052 (1.32) 

.042 (1.07) 

COLLECTOR 

EMITTER 

• DIMENSION CONTROLLED AT THE HOUSJf\K3 BASE ONLY. 

.260 (6.60) 

.240 (6.10) 

.020 ( .508) 

•. 310 (7 .87) --t---1 
.290 {7.37) 

OPTICAL Q 

.075 (1.91) 
NOM 

-r.435 ( 11.05) 

.<JS r.54) 

.400 ( 10.16) 
MIN 

DIMENSIONS ARE JN INCHES (MILL !METERS) 

. 260 ( 6. 60) --1----1 

.240 cs.10) l I 

w 
"' .110 c2. 19J I I 

.090 (2.29) ----j r--

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oomw<2> 

Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate Linearly 1.67mWfC above 25°C. 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP8854A3, OPB85483 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS ITESTCONDITIONS 

Input Diode 
VF Forward Voltage 1.7 

IR Reverse Current 10 

Output Phototranslstor 
V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)Eeo 

leEO 

Coupled 
VeE(SAD 

le( ON) 

Emitter-Collector Breakdown Voltage 5.0 

Collector-Emitter Dark Current 

Collector-Emitter 
Saturation Voltage 

On-State Collector Current 

Typical Performance Curves 

Normalized Output Current 
vs Forward Currant 

YCE=10 V 
.,. 300 

20 OJ- Nmmalii.i to 
V1 

~ f::: 
Typ:~ 

10 
8 

0 
0 

0 

0 

lf=20 mA 

~ H -2u 

Ji .,.'IJ. 
0 Typ fl 
0 

1.0 

0.8 

0.6 

0.4 

0.2 

010 

-2• 

5 10 15 20 25 30 35 40 

If - FORWARD CURRENT - mA 

Relative Output Current 
vs Time 

.,. 
TA""25°C -- Typ -

lf=20mA 
-2a-

VcE=10 V 

100 1,000 10,000 
t- TIME - HOURS 

OPB854A3 
OPB854B3 

OPB854A3 3.0 
OPB854B3 1.0 

Normalized Output Current 
vs Ambient Temperature 

I I 
I f+ 

200 

':' 
Typ 

Typ 
0 JZJ -2• 

0~211 
-8-+-~ 

!5 100 

~ 80 

~ 6 

6 4 

m 
I 

VcE=10 V 
0 IF=20 mA 

Normalized ta 
lA=25aC 

10 
-40 -20 0 20 40 00 80 

TA - AMBIENT TEMPERATURE - cc 

10 

' 

Collector Dark Current 
vs Ambient Temperature 

~ 
J7 

0 
JJ1 

VCE=lOV H 

100 

0.6 
0.4 

lll 
,o-_50 -2s 2s so 15 100 

TA AMBIENT TEMPERATURE - ~c 

Reduction in Output Currant Due to 
LED Heating vs Forward Currant 

IF - FORWA.RD CURRENT - mA 

v IF=20mA 

µA VR=2.0V 

v le= 1.0mA 

v IE= 100µA 

nA VeE = 10V, IF= 0, Ee= 0 

v le = 2.0mA, IF = 16mA 
v le = 250µA, IF = 20mA 

mA VeE = 1.0V, IF= 16mA 
mA VeE = 10.0V, IF= 20mA 

forward Current 
vs forward Voltage Input Diode 

.,...-~~~~-~~r

,,,_--..--+-+--+---+-++---1 

JOr--+--+-+--+---+--t+-~ 

25r--+--+-+--t---t--il-~ 

20r--+--+-+--+---+-+-~ 

15t---+---+-+--+---+-+---I 

101--+ U=0.030 VOb botw"" -jf---, 
1f=1 mAand40mA J 

17 
0.2 0.4 0.8 0.8 1.0 1.2 1.4 

\If - FORWARD VOLTAGE - llOLTS 

Rise and Fall Time 
vs Load Resistance 

300~---~---.,...,...~ 

200 lf=20mA150% Ou1y Cyeliif -~i: / 
iii 100 
!l. 

VCC=5V ~'\...,tct 

Riselim1- ,' "r 
FallTime---- ,' ,'I 

,' +2u 

AL- LOAO RESISTANCE - ohms 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB855 
May 1993 

~00PTEK 

Slotted Optical Switch 
Type OPB855 

Features 

• Low profile .270" overall height 
• Printed circuit board mounting 
• 0.205" wide slot 
• 0.380" lead spacing 
• Opaque plastic housing 

Description 
The OPB855 low profile optical switch 
consists of an infrared emitting diode 
and an NPN silicon phototransistor 
mounted on opposite sides of a .200" 
wide slot in an inexpensive plastic 
housing. Switching of the phototransistor 
occurs whenever an opaque object 
passes through the slot. 

Replaces 
KT855 

• OIHENSlON CONTROLLED 11.T THE HOUSING BASE ONLY. 

:) c: 
EMJTTER 

DIMENSIONS ARE TN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c(1l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage ................................................ 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 100mW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate Linearly 1.67mWf'C above 25°C. 
(3) All parameters tested using pulse technique. 
(4) Methanol or isopropanol alcohols are recommended as cleaning agents. Plastic housing is 

soluble in chlorinated hydrocarbons and ketones. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPB855 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN MAX I UNITS I TEST CONDITIONS 

Input Diode 
Forward Voltage 

IR Reverse Current 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 

V(BR)EeO Emitter-Collector Breakdown Voltage 5 

leEO Collector-Emitter Dark Current 

Coupled 
VeE(SAT) Collector-Emitter Saturation Voltage 

le(ON) On-State Collector Current 

Typical Performance Curves 

Normalized Outpqt Current 
vs Forward Current 

300 vl.~To l 
200 Normalized to 

lf=20mA 
I 

20 
Typ rr 

-2a 
' 0 ~~, -,"-o -,"-, ....,,~o ...,, ... ,-3~0-3~,-,~o_.__, 

IF - FORWARD CURRENT - mA 

0 

0. 8 

0. 6 

0.4 

0. 2 

Relative Output Current 
vs Time 

~ r-- t-+2a 

TA~25°C r::-::::::J Typ ---1 

1f=20 mA 20--1 

VcE= 10 V 

100 1,000 10,000 
1- TIME - HOURS 

500 

Normalized Output Current 
vs Ambient Temperature 

TA - AMBIENT TEMPERATURE - °C 

Collector Dark Current 
vs Ambient Temperature 

f 0 1Y 
~ 10- t-+--+-+---<1£.-""-+-+--+--+--+-+--<-i ; 
~ 10- t-t----r--+-+-t---t-+- VCE= 10 V t-

rn-~5~0~-~25~~~~25~~J~l~J~5~100 
TA - AMBIENT TEMPERATURE - °C 

1.5 

100 

100 

0.4 

Reduction in Output Current Due to 
LEO Heating vs Forward Current 

-2a 
I 

ICJON! is 111d"" inst111t LED CUl'l'ent is applied. The 
light path is tllenblockld witfi 111opaqueobjec1. 30 

75 :~:-is 11.:d~11:.f:::=,=ptf· 
cent rtdui:tionifl IC10NJ betw1111 these two ra1dingl. 

10-~-~~-_._~-~ 
5 10 15 20 25 30 35 40 

IF - fORWl'RD CURRENT - mA 

v IF=40mA 

µA VR =2.0V 

v le= 1.0mA 

v IE= 100µA 

nA VeE = 10V, IF= 0, Ee= 0 

v le = 400µA, IF = 20mA 

µA VeE = 5.0V, IF= 20mA 

Forward Current 
vs Forward Voltage Input Diode 

35 t---+----j--+--t--+---++--l 

30 t---t-----j--+--t--+---+,__, 

25 t---+----j--+--t--+---+1--1 

20 t---+----1--+--t--t---f--l 

15t---+----j--+--t-+---+--l 

1ot-----1 a=0.030 Volts between jr---1 
IF=1 mA and 40 mA 

17 
0.2 0.4 0.6 0.8 1.0 1.2 1.4 

VF - FORWARO VOLTAGE - VOLTS 

Rise and Fall Time 
vs Load Resistance 

300.-----...----.-~ 

200 IF= 20 mA !50% Duty Cycle) ~'1-) 
vcc=s v ___,,..!!!'-."""'~ / 
RiseTime~ ,."' /r 
Fall Time ---- ,.' _,/ I 

~ 100 

,."' +2u 

RL - LOAD RESISTANCE - ohms 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB856 
May1993 

@.OPTEK 

Wide Gap Optical Sensor 
TypeOPB856 

Features 

• Industrial package 
• Threaded housing 
• Molded connectors 

Description 
The OPB856 consists of an LED and 
a phototransistor each mounted in a 
threaded (M12x1TH) color coded 
housing. The LED is white, and the 
phototransistor is black. Both have a 
molded Molex connector for ease of 
installation. For cable and connector 
operations, contact the factory. 

Replaces 
K-8050 

NOTE: 
1. WHITE CASE 15 LEO 

BLACK CASE I 5 PHOTOTRANS I STOR 

2. LEO TERMINAL MOLEX 02-06-6122 

3. PHJTOTRANSISTOR TERMINAL 
MOLEX 02-06-7104 

M12 X 1 THJ 

4. MATCHING MOLEX CONNECTOR 03-06-2023 

.680(17.27) 

.680( 16. 76) 

Absolute Maximum Ratings (TA = 25°C unless otheiwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation .............................................. 1oomw<1> 
Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation .............................................. 100mW(1) 
Notes: 
(1) Derate Linearly 1.67mWl'C above 25°C. 
(2) d is the distance between lenses along the optical axis. 
(3) All parameters tested using pulse technique. 
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Type OPB856 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS! TEST CONDITIONS 

Input Diode 

VF Forward Voltage 

IR Reverse Current 

Output Phototranslstor 

V(BR)CEO Collector-Emitter Breakdown Voltage 

V(BR)ECO Emitter-Collector Breakdown Voltage 

ICEO Collector Dark Current 

Coupled 

lc(ON) On-State Collector Current<3l 

Normalized Output Current vs. 
Distance 

250~I~~~~~~~~~~ 
Normalized to d = 2.0" -I a; 2251/1. IF= 20mA 

~ 200 1f-!:2WVce = 5.0V -I 
~ 175+-~-ll--+--+--+-+-~~--+---t 
() 

s 'lillt-:l=dl-fr-t--t--t--t-1-t-i--t-i 
0. k'.: b.l 8 T25 AverageNi, 

~ .... ~ Vj1 N 
N--:r "hJ ~ 

~ ~ h -r f"1 f'l...._ 
25 r--.t-
o+-l-11---+-+--+--+-+-+=l==l=+--I 

0.0 D.5 ID 15 2D 2.5 3D 3.5 4D 4.5 5D 5.5 6D 

d - Distance Between LED and 
Sensor Housings - Inches 

1.70 v IF=20mA 

100 µA VR=2.0V 

30 v le= 100µA 

5.0 v IE= 100µA 

100 nA VcE = 10.0V, IF= 0, Ee= 0 

1.8 mA . VcE = 5V, IF = 20mA, d = 2" <2l 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB835 
May 1993 

@.OPTEK 

Slotted Optical Switch 
Type OPB857 

Features 

• Non-contact switching 
• Three lead wires for electrical 

connection 
• Sealed plastic housing 
• Fast switching speed 

Description 

The OPB857 consists of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted on opposite 
sides of a 0.15" (3.81 mm) wide slot. 
Phototransistor switching takes place 
whenever an opaque object passes 
through the slot. The low cost plastic 
housing reduces possible interference 
from ambient light and provides dirt and 
dust protection. 11.5' (292.1 mm) 
minimum length lead wires ease 
assembly where PC board mounting is 
not practical. 

The OPB857 uses an OP140 or OP240 
LED and OP550 family sensor. 

,_ _l.626115.901 
i---1 .594115.091 

DIMENSIONS ARE IN INCHES IMILLIMETERSI 

74011t.ao1 1 -n __,,d 
._69-011~!'5-31-+---~~ 

[.11512.911 
.105(2.671 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range ................... -40°C to +Bo0c!1> 

Input Diode 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mA 
Peak Forward Current (1 us pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . 3.0 A 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 mw<2> 

Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 mW.2> 
Notes: 
(1) Maximum storage and operating temperature are limited by the temperature rating of .the 

lead wires. 
(2) Derate linearly 1.82 mWf'C above 25°C. 
(3) Plastic housing is soluble in chlorinated hydrocarbons and ketones. Methanol or isopropanol 

alcohols are recommended as cleaning agents. 

Typical Parformanca Curves 
Forward Currant 

40 

35 
... 
7 30 
>-
~ 25 
~ i 20 

~ 15 

~ 10 

vs Forward Voltaga Input Dioda 

I 

1--f-11=0.030 VOLTS BETWEEj +---1 
IF= 1 mA and 50 mA 

v 
0.2 0.4 0.6 0.8 1.0 1.2 1.4 

VF - FORWARO VOLTAGE - VOLTS 
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Type OPB857 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX UNITS 

Input Diode 

VF Forward Voltage 1.70 v 
IR Reverse Current 100 µA 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 v 
V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 v 

leEO Collector-Emitter Dark Current 100 nA 

Coupled 

VeE(SAT) Collector-Emitter Saturation Voltage 0.40 v 
le( ON) On-State Collector Current 1.50 mA 

Typical Performance Curves 

300 

"' 200 

!Z 
~ 100 
:: 80 

~ 60 
s 
c 40 

~ 
I 20 

10 

Normalized Output Current 
vs Forward Currant 

vJE=Jov 1 V1 +2u 

r NORMALIZED TO 
IF=20 mA ~ ~ 

I""" ~ 

..I. 
'(/._ 

u. 
+2u rJJ 
Typ 

-2u 

5 10 15, 20 25 30 35 40 
IF - FORWARD CURRENT - mA 

I 
Typ-

I 
-2u 

Relative Collector Dark Currant 
vs Ambient Temperature 

10-• ....,,._.....-+-+-+--+---+-- .vcc = 1 o v H 

lll 
10-~50 -25 25 50 75 100 

TA - AMBIENT TEMPERATURE - •c 

Normalized Output Current 
vs Ambient Temperature 

,... 60 t--tJL"""*-l--+-+--1-+-+--t---t-t-t-2u 

~ 40~a1-+-+--+--+-+-1-+--+--+-+-+-4 
~ t--ti-+-t--+-+--1-+-+--t---t-1---+-+~ 
~ ~CE=10V 
~ 20 IF=20 mA 
:ii! NORMALIZED TO 

TA=25°C 

.... 
z 

10 ......................... .J._..1. ................. ..&........1_._""'"-' ............ 
-~ -w 0 w ~ ~ ~ 

TA - AMBIENT TEMPERATURE - •c 

Reduction in Output Current Due to 
LED Heating vs Forward Currant 

~ ~ 951---+='t-oo:::!--+--'F'"-=-i 
"'"' 
~ ~ eol--t---f---'~-..::+-P....,.=-l .... ~ 
5~ 
!:: ~ ss l---+--t--1-+-.P-...q:::--1 
~~ -~ 
,_~ I 
c..:i => 80 IC(QN) is read tlla instant Lto current 1s applied. The 
~c lightpathisthenblockedw11hanopaqueob1ect. 30 

seconds later the opaque ob1ect 1s removed and 
75 IC!ONI 1s read again. This curve represents the per 

cent reduct100 1n 1CiON! belween these two readings 
10...__ ........ _...___, _ _.__..____.__. 

5 10 15 20 25 30 35 40 
IF - FORWARD CURRENT - mA 

TEST CONDITIONS 

IF=20mA 

VR=2.0V 

le= 1.00 mA 

IE= 100 µA 

VeE= 10.0 V, IF= 0, Ee= 0 

le= 1.50 mA, IF= 20 mA 

VeE = 10.0 v, IF= 20 mA 

1.0 

rs 
:: 0.6 

~ 
~ 0.4 
i: 
:3 
~ 0.2 

Relative Output Currant 
vs Time 

....,__ r-- r-+2a 

TA-25°C --IF=20mA 
VCE=lOV 

100 1,000 10.000 
t· TIME - HOURS 

Rise and Fall Time 
vs Load Resistance 

Typ _J 

-2u-

300 '1.0 
200 IF= 20 mA 150% Duty Cyclel A' 

vcc=5V ~..,,~, 

RISE TIME - _,-' ,!"' 
FALL TIME --- ,, ,' I 

u 100 

i 
' 

,' +2o 

~ 
' 

1._ ____ _._ _____ ~~ 

100 lK 5K lOK 
RL - LOAD RESISTANCE - ohms 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB859 
May 1993 

8.0PTEK 

High Resolution Slotted Optical Switch 
TypeOPB859 

Features 

• Inexpensive opaque plastic housing 
• 0.125• wide slot 
• 0.220• lead spacing 
• Apertured for high·resolution 

Description 
The OPB859 slotted optical switch 
consists of an infrared emitting diode 
and an NPN silicon phototransistor. 
They are mounted on opposite sides of a 
.125" wide slot. The emitter has a .oso· 
x .050" aperture while the 
phototransistor has a .005" x .050" 
aperture. 

Replaces 

OPB813S5 

.990(24.89) 

~ 

!il~2Pl.ACES 
.120(3.05) 

DllENSlll'IS ARE IN lt0£S (MILLIME1'£RS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 5 sec. with soldering 
iron) .................... · ...................................... 240°c<1> 

Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Oomw<2> 

Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 1.67 mWf'C above 25°C. 
(3) All parameters tested using pulse technique. 
(4) This dimension controlled at housing surface only. 
(5) Methyl or isopropyl alcohols are recommended as cleaning agents. Plastic housings are 

soluble in chlorinated hydrocarbons and ketones. 
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Type OPB859 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX UNITS 

Input Diode 

VF Forward Voltage 1.7 v 
IR Reverse Current 100 µA 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakjdown Voltage 30 v 
V(BR)Eeo Emitter-Collector Breakdown Voltage 5.0 v 

leEO Collector-Emitter Dark Current 

Coupled 

VeE(SAT) Saturation Voltage 

le(ON) On-State Collector Current 

Typical Performance Curves 

Forward Current 
vs Forward Voltage Input Diode 

40..----------~7~ 

351----t--+--+-+---+-+-t--l 

~301---t--+---t---+--+--H--< 

125t---t--+---t---+--+--tt--< 

i 20 

~151---t--+---t--+--+-+--< 

,;. 101----t- a=0.030 Volts between Jt--1 
lf=l mA and 40 mA 

l/ 
0.2 0.4 0.6 0.8 t.O 1.2 1.4 

VF - FORWARD VOLTAGE - VOLTS 

Rise and Fall Time 
vs Load Resistance 

300..------....-----~ 
2001-----

~ 100 
;i Rise Time-
1 Fall Time ----

" " 

1-------1---~~~ 
100 lK SK lOK 

AL - LOAD RESISTANCE - ohms 

100 nA 

0.40 v 
250 µA 

Normalized Output Current 
vs Ambient Temperature 

200 l 
j +2~ 

+2a ~-I 

lOOg~s~tE1~~Era~T,sp 80 -= l'Sl 
Typ _..,--t--t-+-+--J-

60 --v~-t--+--+-+--+--+--+-1--+-l-2a 

40 V1za 1-+-+---+-........,~-+--+--+-+-+-< 
-L I -+-->---t--+-+-+-+-+---t-t 

VcE=lOV 
20 IF=20 mA 

Normalized to 

10 TA=25"i _l_ 

-40 -20 20 40 60 80 
TA - AMBIENT TEMPERATURE - °C 

Collector Dark Current 
vs Ambient Temperature 

-25 25 50 75 100 
TA - AMBIENT TEMPERATURE - °C 

TEST CONDITIONS 

IF=20 mA 

VR = 2.0V 

le= 1.0 mA 

IE=100µA 

VeE = 10 V 

le= 125 µA, IF = 20 mA 

VeE = 10.0 V, IF= 20 mA 

Normalized Output Current 
vs Forward Current 

Typ 
-2a 

10 ,__....._....._..._..._~.....__.__..__...._. 
5 10 15 20 25 30 35 40 

1.0 

rs 
~ 0.6 

~ 
~ 0.4 

" :'i 
~ 0.2 

IF - FORWARD CURRENT - mA 

Relative Output Current 
vs Time 

--!--- - r-+2a 

r--- Typ -I 
TA =25°C -20-1 
1f=20 mA 
VcE=IO V 

100 1,000 10,000 
t- TIME - HOURS 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@.OPTEK 

Slotted Optical Switches 
Types OPB860, OPB870 Series 

Package N 

Features 

• 0.125' wide gap 
• Choice of aperture 
• Choice of opaque or IA transmissive 

shell material 
• Choice of mounting configuration 
• Choice of lead spacing 

Description 
The OPB860/870 series of slotted 
switches provides the design engineer 
with the flexibility of a custom device 
from a standard product line. Building 
from a standard housing with a .125' 
wide slot, the user can specify (1) 
electrical output parameters, (2) 
mounting tab configuration, (3) choice of 
lead spacing, (4) discrete shell material, 
and (5) aperture width. 

All housings are an opaque grade of 
injection-molded plastic to minimize the 
assembly's sensitMty to ambient 
radiation, both visible and near-infrared. 
Discrete shells (exposed only on the 
parallel faces inside the device throat) 
are either IA transmissive plastic for 
applications where aperture 
contamination may occur or opaque 
plastic with aperture openings for 
maximum protection against ambient 
light. 

Package L Package P Package T 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Lead Soldering Temperature Range [1/16 inch (1.6mm) from case for 5 sec. with sol-
dering iron] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 

Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps). . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oomw<1> 

Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Power Dissipation .............................................. 1oomw<1> 
Notes: 
(1) Derate linearly 1.67mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(3) All parameters tested using pulse technique. 
(4) Lead spacing of .220' or .320' is available. Leads are 0.20" sq and .425" long (min). 
(5) Methyl and isopropyl alcohols are recommended as cleaning agents. Plastic housings are 

soluble in chlorinated hydrocarbons and ketones. 
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Types OPB860, OPB870 Series 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER MIN I TYP I MAX I UNITS I TEST CONDITIONS 

Input Diode 

VF Forward Voltage 1.7 v IF=20mA 
IR Reverse Current 100 µA VR=2.0V 

Output Phototransistor 

V(BR)eEO 

\{{_B13LEeO 
leEO 

Coupled 

VeE(SATJ 

IC(ON) 

Collector-Emitter Breakdown Voltage 30 v le= 1.0mA 

Emitter-Collector Breakdown Voltage 5.0 v IE= 100µA 
Collector-Emitter Dark Current 100 nA VeE = 10V, IF= 0, Ee= 0 

Saturation Voltage: 
Parameter A OPB860 I OPB870 0.4 v le = 400µA, IF = 20mA 

OPB865 I OPB875 

Parameter B OPB861 I OPB871 0.4 v le= BOOµA, IF= 10mA 
OPB866 / OPB876 

ParameterC OPB862 I OPB872 0.6 v le = 1 BOOµA, IF= 20mA 
OPB867 I OPB877 

On-State Collector Current: 
Parameter A OPB860 I OPB870 500 µA VeE = 10V, IF= 20mA 

OPB865 / OPB875 

Parameter B OPB861 I OPB871 1000 µA VeE = 5V, IF= 10mA 
OPB866 / OPB876 

Parameter C OPB862 / OPB872 1800 µA VeE = 0.6V, IF= 20mA 
OPB867 I OPB877 

PART NUMBER GUIDE 

Optek Assembly 

Phototransistor Output 
Family 

Discrete Shell Material 
Designation 
6 - Base Mount IR Transmissive 

Plastic Discrete Shell 
PC Mountable Leads 

7 - Base Mount Opaque 
Plastic Discrete Shell 
PC Mountable Leads 

OPBBXXXXX 

L_ Aperture Width In Front 
of Sensor 
5 = 0.050" 1 = 0.010" 

, ____ Aperture Width In Front 
of Emitter 
5 = 0.050" 1= 0.010"* 

, _____ Mounting Configurations 

T - Both Mounting Tabs 
N - No Mounting Tabs 
L - Single Mounting Tab 

Emitter Side 
P - Single Mounting Tab 

Phototransistor Side 

Electrical Specification Variations 
O - Electrical Parameter A, Lead Spacing 0.320" 
1 - Electrical Parameter B, Lead Spacing 0.320" 

TX-TXV Process 

Available 

See Hi-Rel 

Section 

2 - Electrical Parameter C, Lead Spacing 0.320" 
5 - Electrical Parameter A, Lead Spacing 0.220" 
6 - Electrical Parameter B, Lead Spacing 0.220" 
7 - Electrical Parameter C, Lead Spacing 0.220" 
*Assemblies with dual 0.010" apertures are currently 
available with electrical parameter "A" only. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB860, OPB870 Series 

Package Configuration T 

.990(24.89) 

~ 

111~2"'-"CES 
.120(3.05) 

DIM!NBICNIAAElttlNOIES(HIU.IMETEAS) 

.130(3.30) 

.120(3.05) 

OPTICAL It. 

.020(0.!il)_u 

SOt«JM -11-~ 
.095(2.41) 

Package Configuration P 

ID~ 
.120(3.05) 

.225(5.72) IR.325(9.26) 

.215(5.46) .:;uS(B.00) 
NDTE5 I NCI !i NOTES I MO 4 

CPTICAL!l 

-~(~1)--1-f. --l 1-- .105 (2.67) 
.095(2.41) 

""'' DIMENSllN>AREININCHES(MTLLIMETERS) 

Ill~ 
.120(3.05) 

:J Package Configuration L 

f 
. '435(1J.05) 

~ 
I 

MlTES I Atll S NOTES I AM'.l 4 

DIIENSIDllS ARE IN IHCHE5 (HIU.IMETfffS) 

.110~.79) 

. IJO(l,JO) 

. 120 (3.05) 

CIPTICALll. 

.~(~l)_ll ~ 
~~095(2.41) 

@.OPTEK 

Package Configuration N 

f 
.435 (11,0S) 

.415 (10.54) 

Olt€NSJ~ ARE IN INCHES (MILLIMETERS) 

-= (1) Dimension conb'olled at housing surace onty. 
(2) Methanol and isopropanol alcohols are recommended aa 

cleaning agents. Housings are soluble in chlorinated 
hydrocarbons and ketones. Highly aclivaled, water 
soluble fluxes may attack housings in some situations. 

j 

(3) Molded number to ldenUfy aperture size. See part number 
guide . 

(4) OPB860, OPB861, OPB862, OPB870, OPB871, OPB872 . 
(5) OPB865, OPB866, OPB867, OPB875, OPB876, OPBSn. 
(6) Dimensions of aperture opening dependent on housing. 

See part number gulds . 
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Types OPB860, OPB870 Series 

Typical Performance Curves 

Normalized Output Current 
vs Forward Current 
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vs Ambient Temperature 

~ 10- ' 
~ 
~ 10- 2 

0 

10-3 
-50 -25 15 50 75 100 

TA - AMBIENT TEMPERATURE - °C 

< 

Forward Current 
vs Forward Voltage Input Diode 

40 r---r--,--.,.-..----.----.-.... , ..... 

35t----t--+--+--+-->-----l-l---l 

~30t-----t--+--t--+--t----t+----l 
~ 

~25t-----t---r--t--+--t----t~--l 
!5 i 20 

~ 15t----t--+--+--+-->---l---l 

~ 10~ a=0.030 Volts between j_t--
lf= 1 mA and 40 mA 

l7 
0.2 0.4 0.6 O.B 1.0 1.1 1.4 

VF - FORWARD VOLTAGE - VOLTS 

Rise and Fall Time 
vs Load Resistance 

30D~-----..,...------

200 'l.o 
IF= 20 mA (50% Outy Cycle) A" 

~ 100 

"-
VCC=5 V ~<,'\~; 

Rise Time - , " ,.r 
Fall Time ---- 1,. ""; "" 1 ' 

;"' 

" 

""1 " +2u ,, '-:----r-. 

1 ~-----~---~-..... 100 1K 5K 10K 
AL - LOAD RESISTANCE - ohms 

All Part Numbers Ending in "1" 

Reduction in Output Current Due to 
LED Heating vs Forward Current 

70..___. _ _._ _ _._ _ _..__..___..___, 

5 10 15 20 25 30 35 40 

IF - FORWARO CURRENT - mA 

Normalized Output Current 
vs Input Current 

300 .---...-1...-1..-1..-....--,--,--,..., 2-<J.,........, 

Vce=lOV k::: Typ 

"' 200 1-- Normalized to ~I~~ -2a -
~ 1f=20 mA ~ 

~100~~~~~~~~~~~~3 G BO f-t--t-1--->tv--l 
~ 

60 I.< 
~ 
~ 
~ 

~ ~ 
0 40 
0 .A 
::;; 

•2a , i 20 
Typ 

-2a 
10 

5 10 15 20 25 30 35 40 
If FORWARD CURRENT - mA 

Rise and Fall Time 
vs Load Resistance 

300r------..,.------.--,, 

2001--------+-------l 

-2a 

IF= 20 mA 150% Outy Cycle' 
vcc = 5 v 
RiseTime-
Fall Time ----1 ..... _____ _.._ ___ __.,~_, 

100 IK 5K 10K 
RL - LOAO RESISTANCE - ohms 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB880 
May 1993 

@.OPTEK 

Slotted Optical Switches 
Types OPB880, OPB890 Series 

PackageN 

Features 

• 0.125" wide gap 
• 24' minimum, 26 AWG wire leads 
• Choice of aperture 
• Choice of opaque or IR transmissive 

shell material 
• Choice of mounting configuration 
• Choice of lead spacing 

Description 
The OPB880/890 series of slotted 
switches provides the design engineer 
with the flexibility of a custom device 
from a standard product line. Building 
from a standard housing with a .125" 
wide slot, the user can specify (1) 
electrical output parameters, (2) 
mounting tab configuration, (3) discrete 
shell material, and (4) aperture width. 

All housings are an opaque grade of 
injection-molded plastic to minimize the 
assembly's sensitivity to ambient 
radiation, both visible and near-infrared. 
Discrete shells (exposed only on the 
parallel faces inside the device throat) 
are either IR transmissive plastic for 
applications where aperture · 
contamination may occur or opaque 
plastic with aperture openings for 
maximum protection against ambient 
light. 

Replaces KT880/KT890 Series 
Upgrades OPB880/0PB890 Series 

Package L Package P Package T 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage and Operating Temperature Range ................... -40°C to +ao0 c<1> 
Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps). . . . . . . . . . . . . . . . . . . . . . . . 3.0A 
Reverse DC Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oomw<1> 

Output Phototranslstor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector DC Current .. . . . . . .. .. . .. .. . . .. . . . . . . . . . . . . . . . . . . . .. .. . . . 30mA 
Power Dissip11tion............................................. 1oomw<1> 
Notes: 
(1) Derate linearly 1.82mWf'C above 25°C (Maximum storage and operating temperature is 

limited by the temperature rating of the lead wires) 
(2) All parameters tested using pulse technique. 
(3) The OPB880/0PB890 wire terminations are 24' of 7 strand, 26 AWG, UL 1429 insulated wire 

on each terminal. The devices incorporate a wire strain relief at the housing surface. The 
insulation colors and functions are: 

RED - IRED Anode 
BLACK - IRED Cathode 

WHITE - Phototransistor Collector 
GREEN - Phototransistor Emitter 

Other wire lengths and/or colors are available. Contact your local representative or call the 
factory. 
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Types OPB880, OPB890 Series 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I MAX I UNITS I TEST CONDITIONS 

Input Diode 

VF Forward Voltage 1.7 v IF=20mA 
IA Reverse Current 100 µA VR=2.0V 

Output Phototransistor 

V(BR)CEO Collector-Emitter Breakdown Voltage 30 v le= 1.0mA 

~RJECO Emitter-Collector Breakdown Voltage 5.0 v IE= 100µA 

ICEO Collector-Emitter Dark Current 100 nA VcE= 10V, IF=O, Ee=O 

Coupled 

VcE(SAT) Saturation Voltage: 
Parameter A OPBBBO I OPB890 0.4 v le = 400µA, IF= 20mA 
Parameter B OPB881 I OPB891 0.4 v le = BOOµA, IF = 10mA 
ParameterC OPB882 I OPB892 0.6 v le = 1 BOOµA, IF = 20mA 

lc(ON) On-State Collector Current: 
Parameter A OPBBBO I OPB890 500 µA VcE = 10V, IF= 20mA 
Parameter B OPB881 I OPB891 1000 µA VcE = 5V, IF= 10mA 
Parameter C OPB882 I OPB892 1800 µA VcE = 0.6V, IF= 20mA 

PART NUMBER GUIDE 

Optek Assembly 

Phototransistor Output 
Family 

Discrete Shell Material 
Designation 

OPBBXXXXX 

L 

8 - Base Mount IR Transmissive 
Plastic Discrete Shell 
With Wire Termination 

9 - Base Mount Opaque 
Plastic Discrete Shell 
With Wire Termination 

Electrical Specification Variations 
0 - Electrical Parameter A 
1 - Electrical Parameter B 
2 - Electrical Parameter C 

Aperture Width In Front 
of Sensor 
5 = 0.050" 1 = 0.010" 

Aperture Width In Front 
of Emitter 
5 = 0.050" 1= 0.010"* 

Mounting Configurations 

T - Both Mounting Tabs 
N - No Mounting Tabs 
L - Single Mounting Tab 

Emitter Side 
P - Single Mounting Tab 

Phototransistor Side 

*Assemblies with dual 0.01 O" apertures are currently available with electrical parameter "A" only. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB880, OPB890 Series OPT EK 
© 

Package N 

OllENSIONSARE:JlllNC1'£S(lllLLJMETERS) 

435(11.05) 

41'5(lQ.S4) 

Package L 

Ol!Et$1CNS ARE IN INC~S (MILLlMETellS) 

Optek Technology, Inc. 1215 W. Crosby Road 

PackageT 

~""'= !t>(JICATES 
PINI 

~'"·~'@ .960(24.36) 

.. 7'35(19.18) 

NS(LB.92) 

3115 ( 9.78) 

.:::~,,~ L .120(3.05) 

110Jt79) 
M --- Df>TJCAL il.. 

·.=.,,J=]--llil0(4.S7) 

~ ~ 
200(5.00) 

~ 

D!OEOIS!ONS ARE J~ INCi-ES (MILL!HETERS) 

Package P 

.!30(3.30) 
• --->~ 

120().05) 

OIMENSlONS ARE lN INCHES (lllLLl!ETERS) 

Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB880, OPB890 Series 

Typical Performance Curves 

Normalized Output Current 
vs Forward Current 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB900L 
May 1993 

~eOPTEK 

Photologic™ Slotted Optical Switches 
Types OPB900L, OPB91 OL "Wide Gap" Series 

Features 

• 0.375" wide gap 
• Choice of output configuration 
• Choice of opaque or IA transmissive 

shell material 
• Data rates to 250 kBaud 
• 0.570' lead spacing 

Description 

The OPB900L and OPB910L series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .375' wide slot, 
the user can specify (1) type and polarity 
of TTL output and (2) discrete shell 
material. Available with wire leads as 
OPB900W/OPB910W series. 

The electrical output can be specified as 
either TTL totem pole or TTL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. 

Replaces 

KT900UKT910L,KLT100UKLT110L 
series 

IP«>ICATES 
PIN I 

•. 105 (2.67) 

.095 (2.11) 

INGE 3 Vee 

2 CA THOCE 1 ll.ITF'UT 

1.23 (31.24) 

UH (30.73) 

¢~2PI.. 
.120 (3.05) 

. 575 (1'4.61) • 

.565 (1 ... 35) 

5. 

.130 (3.30) 

.120 (3.05) 

.260 (6.60) 

.2't0 (6,10) 

~ . 
.070 (1.7e) 

•. 155 (3.94) 

.1'45 (3.88) 

5 GND • DU£NSIONS comK'l.LED AT HJUSJNJ SLRFACE CN..Y. 

DllENSIQtlS ARE IN INCl£S (MILLU£TERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee (Not to exceed 3 sec.) .............................•. 10V 
Storage Temperature Range................................ -40°C to +85°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1> 
Input Diode Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 1 OOmw<2> 
Output Photologic™ Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<3> 
Total Device Power Dissipation ......................... , ... : . . . . . 300mw<4> 
Voltage at Output Lead (Open Collector Output). . . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Diode Forward D.C. Current. ........................................ 40mA 
Diode Reverse D.C. Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2V 
Notes: 

1
11 RMA flux is recommended. Duration .Y.!!fl be extended to 10 sec. max. when flow soldering. 
2 Derate line~rly 2.22mW~C above 250C. 

~ 8:~l: l!:::~Y ~:~:::~r8 :ii~: ~08: 
5 The OPB900~0PB91 OL series are terminated with .020" square leads designed for printed 

circuit board mounting. 

rel Normal application would be with light source blocked, simulated by IF= OmA. 
All Harameters tested using pulse technique. 
Me hvl or isopropyf alcohors are recommended as cleaning agents. Plastic housings are 
soluble in chlorinated hydrocabons and ketones. 
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Types OPB900L, OPB91 OL Series 
Electrical Characteristics (TA= -40°C to +70°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP MAX I UNITS! TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.7 v IF= 20mA, TA= 25°C 
IR Reverse Current 100 µA VR = 2.0V, TA= 25°C 

Output Photologlc™ Sensor 

Vee 

lccL 

lccH 

VoL 

VoH 

IOH 

IF(+) 

IF(+)/IF(-) 

los 

tr,tf 

tPLH, tPHL 

Operating D.C. Supply Voltage 4.75 5.25 v 
Low Level Supply Current: 

Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA(S) 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= 20mA 
Inverted Open-Collector Output 

High Level Supply Current: 
Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= 20mA 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA(S) 
Inverted Open-Collector Output 

Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.BmA 
Buffered Open-Collector Output IF= OmA(S) 

Inverted Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.BmA 
Inverted Open-Collector Output IF=20mA 

High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75V, loH = -BOOµA 

IF= 20mA 

Inverted Totem-Pole Output 2.4 v Vee= 4.75V, loH = -BOOµA 
IF= OmA(S) 

High Level Output Curre_nt: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF= 20mA, TA= 25°C 

Inverted Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V, 
IF= OmA, TA= 25°C 

LED Positive-Going Threshold Current 20 mA Vee= 5V, TA= 25°C 

Hysteresis 2.0 Vee= 5V 

Short Circuit Output Current: 
Buffered Totem-Pole Output -30 -100 mA Vee= 5.25V, IF= 20mA 

Output= GND 

Inverted Totem-Pole Output -30 -100 mA Vee= 5.25V, IF= OmA 
Output= GND 

Output Rise Time, Output Fall Time 70 ns Vee= 5V, TA= 25°C 
IF= 0 or 20mA 

Propagation Delay Low-High & High-Low 5.0 µs RL = 8TTL Loads (Totem Pole) 
RL = 360n (Open Collector) 

Housing 

All housings are an opaque grade of injection-molded plastic to minimize the assembly's 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed on 
the parallel faces inside the device throat) are either IA transmissive plastic for applications 
where aperture contamination may occur or opaque plastic for maximum protection against 
ambient light. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~®OPTEK 
Types OPB900L, OPB91 OL Series 

PART NUMBER GUIDE 

Optek Assembly 

Photologic™ 

OPB9XXXXX 

_J L Aperture Width In Front 
of Sensor 
5=0.050" 

Photo Integrated Circuit 
Sensor Family 

Aperture Width In Front 
'-------of Emitter 

5 =0.050" 

Discrete Shell Material 
Designation 

~--- Mounting Configurations 

O - Wide Gap IR Transmissive 
Plastic Discrete Shell 

L - Solder Leads Termination 
W - Wire Termination 

1 - Wide Gap Opaque 
Plastic Discrete Shell 

.schematics 
OPB900/0PB910 
(Totem·Pole Outputl 

Buffer dVcc 
A) lA ff 

....._ OUT 

K GND 

Electrical Specification Variations 

O - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 

2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 

OPB901/0PB911 
(Open-Collector Outputl 
Buffer 

OPB902/0PB912 
ITotem·Pole Outputl 

Inverter dVcc 
A) lA .II 

....._ OUT 

K GND 
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Types OPB900L, OPB91 OL Series 

Typical Performance Curves 

Output Voltaga 
vs Ambient Temperature 
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" ~ JOO f--+--+-+-+--'.J---+-t-
S 
f 

1f=20mA,Vcc=5V 
Input Sign1I: 50\ duty cycl1 
Oulput Sign1I: Low, 0.4 V mu; 
High, 2.4 V min 
Output L01d: 12.8 mA low; 
-800 l'A High 

TA - AMBIENT TEMPERATURE - °C 

OPB900L, OPB901L. OPB910L, OPB91.1L 
llorm11ized Supply Current 

All Assemblies 
Trigger Current 

vs Ambient Temperature 

~oar----i -~-+~r-+--t-+--+--< 
:;: 

" I 06 

z" 
.., 
d02 .., 

vcc=s.2s v 
Oulput Unl01ded 
L~h1 Sourt• for leer 2 mW/cm2 _ 
G1As. ~ = 935 nm 
Nom11~11cl to TA= 25°C 

% • 15 5 ~ 45 M ~ 1~ 1~ 

TA - AMBIENT TEMPERATURE - °C 

vs Ambient Temperature 

15 5 25 •5 65 85 105 

TA AMBIENT TEMPERATURE - °C 

Switching Test Curve for Inverters 

INPUT ~50% 
lfllNI 1 lf=O 

tpLw-1 ·- 'PHl 

OUTPUT 10% 90% VoH 

Vo 90%1 1ii ~4 V 
lf-- _, t,1- Ol 

Lm f= 10 kHz. O.C.=50% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB900W 
May 1993 

~®OPTEK 

Photologic™ Slotted Optical Switches 
Types OPB900W, OPB910W "Wide Gap" Series 

Features 

• 0.375" wide gap 
• Choice of aperture 
• Choice of output configuration 
• Choice of opaque or IA transmissive 

shell material 
• Data rates to 250 kBaud 
• 24" min, 26AWG wire leads 

Description 

The OPB900W and OPB910W series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .375" wide slot, 
the user can specify (1) type and polarity 
of TIL output and (2) discrete shell 
material. 

The electrical output can be specified as 
either TIL totem pole or TIL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. 

Replaces 

KT900W/KT910W KLT100W/KLT100W 
series. 

200(5.08) 
10014.57) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

060(1.521 
040(1.02) 

WIRE COLOR 

GREEN 

BLUE 

WHITE 

BLACK 

RED 

FUNCTION 

GROUND 

OUTPUT 

vcc 
CATHODE 

ANODE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee (Not to exceed 3 sec.) ............................... 10V 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +80°C 
Operating Temperature Range ............................... -40°C to +70°C 
Input Diode Power Dissipation .................................... 100mW(1l 
Output Photologic™ Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW(2l 
Total Device Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300mW(3l 
Voltage at Output Lead (Open Collector Output) . . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Diode Forward D.C. Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Diode Reverse D.C. Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2V 
Notes: !1 l Derate lineany 2.22mWf'C above 2s0c. 
2 Derate lineany 4.44mW~C above 25~C. 
3 Derate lineany 6.66mW1 C above 25 C. 
4 The OPB900W/OPB910W series are terminated with 24 inches of 7 strand 26 AWG, UL 

1429 insulated wire on each terminal. Insulation function and colors are : 

Red· IRED Anode 
Black - IRED Cathode 

White-Vee 
Blue • Output 
Green • Ground 

Other wire lengths and/or colors in addition to customer selected connectors are available. 
Contact your local representative or call the factory. !Sl Normal application would be with light source blocked, simulated by IF= OmA. 

6 All arameters tested using ulse technique. 
7 Mefhanol and isopropanol afcohols are recommended as cleaning agents. Housings are 

soluble in chlorinated hydrocarbons and ketones. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB900W, OPB910W Series 
Electrical Characteristics (TA= -40°C to +70°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS! TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.7 v IF = 20mA, TA = 25°C 
IR Reverse Current 100 µA VR = 2.0V, TA= 25°C 

Output Photologic™ Sensor 

Vee 

lccL 

lccH 

VoL 

VoH 

loH 

IF(+) 

IF(+)llF(-) 

los 

tr.tr 

tPLH, tPHL 

Housing 

Operating DC Supply Voltage 4.75 5.25 v 
Low Level Supply Current: 

Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA (S) 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= 20mA 
Inverted Open-Collector Output 

High Level Supply Current: 
Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= 20mA 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA(S) 
Inverted Open-Collector Output 

Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vcc=4.75V, loL= 12.BmA 
Buffered Open-Collector Output IF=OmA(S) 

Inverted Totem-Pole Output 0.4 v Vcc=4.75V, loL= 12.BmA 
Inverted Open-Collector Output IF=20mA 

High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75V, loH = -800µA 

IF=20mA 

Inverted Totem-Pole Output 2.4 v Vee= 4.7~V, loH = -BOOµA 
IF=OmA(S 

High Level Output Current: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF= 20mA, TA= 25°C 

Inverted Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V, 
IF= OmA, TA= 25°C 

LED Positive-Going Threshold Current 20 mA Vee= 5V, TA= 25°C 

Hysteresis 2.0 Vec=5V 

Short Circuit Output Current: 
Buffered Totem-Pole Output -30 -100 mA Vee = 5.25V, IF= 20mA 

Output=GND 

Inverted Totem-Pole Output -30 -100 mA Vee = 5.25V, IF= OmA 
Output=GND 

Output Rise Time, Output Fall Time 70 ns Vee= 5V, TA= 25°C 
IF=O or 20mA 

Propagation Delay Low-High & High-Low 5.0 µs RL = 8TTL Loads (Totem Pole) 
RL = 3600 (Open Collector) 

All housings are an opaque grade of injection-molded plastic to minimize the assembly's 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed on 
the parallel faces inside the device throat) are either IR transmissive plastic for applications 
where aperture contamination may occur or opaque plastic for maximum protection against 
ambient light. 

Optek reserves the right to make changes at any time in order to improve design arid to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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@eOPTEK 

Types OPB900W, OPB910W Series 

PART NUMBER GUIDE 
OPB9XXXXX 

Optek Assembly _J L Aperture Width In Fron1 
of Sensor 

Photologic™ 
Photo Integrated Circuit 
Sensor Family 

Discrete Shell Material -
Designation 

5=0.050" 

Aperture Width In Front 
~-- of Emitter 

5 =0.050" 

._ ___ Mounting Configurations 

0 - Wide Gap IR Transmissive 
Plastic Discrete Shell 

L - Solder Leads Termination 
W - Wire Termination 

1 - Wide Gap Opaque 

Schematics 
OPB900/0PB910 
(Totam·Pola Output) 

Plastic Discrete Shell 

Electrical Specification Variations 

0 - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 

2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 

OPB902JOPB912 
(Totam·Pola Output) 

Buffer dVcc 
A) LA ff 

-.._ OUT 

K GNO 

OPB901/0PB911 
(Open·Collactor Output) 
Buffer 

lnvarter dvcc 
A) LA OUT 

K -.._ GND 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB900W, OPB910W Series 

Typical Performance Curves 

OPB900L, OPB902L, OPB91DL. OPB912L 

Output Voltaga 
vs Ambiant Tamparature 

o'--'---'----'--'--'--'-"'---.1......J 
-56 -35 -15 5 2!:i 45 65 85 

T,1,- AMBINT TEMPERATURE·- °C 

Short Circuit Output Currant 
vs Ambient Temperature 

Vcc=s.2s v 
OutputValt1ge:OV .j----; 
Lighl Sourtt 2 mWl~m2 GeA& 1935 nm! • ! "lli........-1:::1::::t:::l::::t--t--tl 

• ~ 
c " f-t-+---t--+--+--+-1-f-l 

~ - f- -- -- -----+--. 
i 30 >--+--+--+---+----l---l-f-+-

>--+--+--+---+----l--- -- - 4-

5 25 45 66 85 

TA- AMBIENTTEMPfRATURE- "C 

All Assemblies 
Propagation Tima 

vs Ambient Temperature 

Vcc=SV 
Ptllsefrequ1ncy:IOkHz 
Pulse Amplitude: 20 mA 
Duty Cyclt: 50% 

I I 

-3!'> -1S 5 25 4S 65 I!'> 10!:> 125 

TA - AMBIENT TEMPERATURE - °C 

OPB901L, OPB903L, OPB911L, OPB913L 

S? 03 

Output Currant (High) 
vs Ambiant Temparatura 

Vcc=4.75V 
VOH=30 V 
Output Unloaded 
Light Source 2 mW/cm2 GeAs !935 nm) -

" ~~~------~~ 
" 35 1!'> 5 25 45 65 85 105 

TA - AMBIENT TEMPERATURE - "C 

~ 30 

0 

Rise Time and Fall Time 
vs Ambiant Tamparatura 

~=SV-, I -, -, -, 1_ 

Output Load: 360 ohm pullup resistor Ft:?lf 2''"1935 ,., --:-

'• --~__r l l 
J ] _l 

~ 36 15 s ~ % ~ ~ 1~ 12'5 

TA - AMBIENT TEMPERATURE - °C 

Data Rota 
vs Ambient Tamparatura 

r ! 

JS 15 5 2!> 45 65 8!> 10!> 

TA - AMBIENT TEMPERATURE - °C 

OPB900L, OPB901L, OPB910L, OPB911L OPB902L, OPB903L. OPB912L, OPB913L All Assamblies 

Normalized Supply Current 
vs Am~ient Temperature 

Vcc=s.2sv 
Output Unloaded 
LightSourceforlccH: 2 mW/cm2 
G1As, A=935 nm 
Normalized 10 TA=25°C 

,~_,__,_____,___,____....__,_..____,_~ 

-55 -35 -15 5 25 45 65 PS 105 12!:i 

TA - AMBIENT TEMPERATURE - °C 

Switching last Curva for Buffers 

INPUT F}-·-_____ SO% 

1FU~l lf=O 
lpLH ... i• ... •- IPHl 

0 90,~·ifl,.'_"vol 
U~~UT ~~~--~-------~ 1.4V 

t:o: ~--- - - - -- -~~r ... &o\YoH 

LED: I= 10 kHz. D.C.=50't 

' 

' 

0 

Normalizad Supply Currant 
vs Ambiant Tamparatura 

J 
~ 

lccH F== 
T 

• I_ 

-+-6 l-vcc=s.2s v 
Outp11tUnload1d 

4 I- ~::~.s:~n::;~rnl~cH: 2 mW/cm2 _ !--

~ ~"'1''~ '>;'7 _l _j_ 
0 
-SS 35 15 5 25 45 65 85 105 

TA - AMBIENT TEMPERATURE - °C 

Trigger Currant 
vs Ambient Tamparatura 

~ 
'" i 
a 

5!'> 35 -lS S 2'S 

TA - AMBIENT TEMPERATURE - °C 

Switching Test Curva for Invert a rs 

INPUT-~--50% 
lfONI ~'. .... J'-- IF= 0 

IPLH ... , .... ... - IPHl 

OUTPUT lO'Ai gmi.VOH 

Vo 90"1 ===:.::-=.:.\Mi 1.4V 
tf .. .. trl~ Vol 

UD: I= 10 kH1, D.C =5D' 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB930L 
May1993 

@.OPTEK 

Photologic™ Slotted Optical Switches 
Types OPB930L, OPB940L Series 

Features 

• .320" lead space for PC board mount 
• Choice of aperture 
• Choice of output configuration 
• Choice of opaque or IR transmissive 

shell material 
• Data rates to 250 kBaud 
• Side mount configuration 

Description 

The OPB930L and OPB940L series of 
Photologic"' Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .125" wide slot, 
. the user can specify (1) type and polarity 
of TTL output, (2)discrete shell material, 
and (3) aperture width. Available with 
wire leads as OPB930W/OPB940W 
series. 

The electrical output can be specified as 
either TTL totem pole or TTL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. 

Replaces 

KT930L/940L, KL T130U140L series 

.240 (6.10) 

.220 (5.59)--<----l .565 (14.35) 

~ 

OPTICAL 
c. .2So cs.so) ~-++...-+~I 

.240 6.10) +--+-+-''-+-~ 

.125 (10.BO) 

.405 (10.29) .110 (2.79) 

.090 (2.29) 

NOTES: 

I----+ .330 (B.3B) 1 
.310 (7.87) 

I. I Ol/£NSIONCONTROLLEO AT 1-0USING S~ACE CN..Y. 

2. t£T-HANCL Al«l I~NO... ALCOl-l..S llRE RECOJ+IENOEO AS CLEANING 

OPTICAL 
t 

AGENTS. HOUSINGS ME SCl..LBLE JN Cl-l.C:fUNATEO HYDROCARBONS IJll 
l<ETONES. HIGHLY ACTIVATED, WATER SCLLEILE FLUXES MAY ATTACK 
HOUSINGS IN 501£ SJTUATltt.iS. 

3. DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Fll.L R 
4 PL.CS 

.020 sa 
5 PLCS 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

.075 (1.91) 

~ 

~ 
.230 S.84) 

Supply Voltage, Vee (Notto exceed 3 sec.) ...................•.......... 10V 
Storage Temperature Range................................ -40°C to +B5°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] ...........................•.......... , . . . . . . . . . . . . . . . . . . . 240°c<1> 
Input Diode Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Oomw<2> 
Output Photologic™ Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<3> 
Total Device Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 300mw<4> 
Voltage at Output Lead (Open Collector Output) ........................... 35V 
Diode Forward D.C. Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Diode Reverse D.C. Voltage ...............................•.....•..... 2V 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Derate linearly 2.22mWf'C above 25°C. 
(3) Derate linearly 4.44mWf'C above 2s0c. 
(4) Derate linearly 6.66mWf'C above 25°c. 
(5) The OPB930L/OPB940L series are terminated with .020" square leads designed for printed 

circuit board mounting. 
(6) Methanol and isopropanol alcohols are recommended as cleaning agents. Plastlc housing Is 

soluble in chlorinated hydrocarbons and ketones. 
(7) Normal application would be with light source blocked, simulated by IF = OmA 
(8) All parameters tested using pulse technique. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 
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Types OPB930L, OPB940L Series 
Electrical Characteristics (TA= -40°C to +70°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS/ TEST CONDITIONS 

Input Diode 

VF Forward Voltage 1.7 IF= 20mA, TA= 25°C 

IA Reverse Current 100 µA VR = 2.0V, TA= 25°C 

Output Photologlc™ Sensor 

Vee 

lccL 

lccH 

VoL 

VoH 

IOH 

IF{+) 

IF(+)/IF{-) 

los 

tr,lt 

tPLH, tPHL 

Operating D.C. Supply Voltage 4.75 5.25 v 
Low Level Supply Current: 

Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA(7) 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= 15mA 
Inverted Open-Collector Output 

High Level Supply Current: 
Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= 15mA 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA(7) 
Inverted Open-Collector Output 

Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.SmA 
Buffered Open-Collector Output IF= OmA(7) 

Inverted Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.SmA 
Inverted Open-Collector Output IF=15mA 

High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75V, loH = -BOOµA 

IF= 15mA 

Inverted Totem-Pole Output 2.4 v Vee= 4.75V, loH = -aooµA 
IF=0mA(7) 

High Level Output Current: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF= 15mA, TA= 25°C 

Inverted Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V, 
IF= OmA, TA= 25°C 

LED Positive-Going Threshold Current 15 mA Vee= 5.0V, TA= 25°C 

Hysteresis 2 Vcc=5.0V 

Short Circuit Output Current: 
Buffered Totem-Pole Output -30 -100 mA Vee= 5.25V, IF= 15mA 

Output= GND 

Inverted Totem-Pole Output -30 -100 mA Vee= 5.25V, IF= OmA 
Output= GND 

Output Rise Time, Output Fall Time 70 ns Vee = 5.0V, TA= 25°C 
IF=O or 15mA 

Propagation Delay Low-High & High-Low 5 µs AL = 8TTL Loads (Totem Pole) 
AL = 360n (Open Collector) 

Housing 

All housings are an opaque grade of injection-molded plastic to minimize the assembly's 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed on 
the parallel faces inside the device throat) are either IR transmissive plastic for applications 
where aperture contamination may occur or opaque plastic for maximum protection against 
ambient light. 

Optek reserves the right to make changes at any time In order to improve design and to supply the best product possible. 
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~®OPTEK 
Types OPB930L, OPB940L Series 

PART NUMBER GUIDE 
OPB9XXXXX 

Optek Assembly _J L Aperture Width In Front 
of Sensor 

Photo logic™ 
Photo Integrated Circuit 
Sensor Family 

Discrete Shell Material 
Designation 

5 = 0.050" 1 = 0.01 O" 

~---. Aperture Width In Front 
' of Emitter 

5 = 0.050" 

Mounting Configurations 

3 - Side Mount IR Transmissive 
Plastic Discrete Shell 

L - Solder Leads Termination 
W-Wire Termination 

4 - Side Mount Opaque 

Schematics 
OPB930, OPB940 
(Totem-Pole Outputl 

Plastic Discrete Shell 

Electrical Specification Variations 

0 - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 

2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 

OPB932, OPB942 
(Totem-Pole Outputl 

~)ffer d" ff '" 
-.._ OUT 

K GNO 

Inverter ~Vee 

A) LA 1f. OUT -.... 
K GNO 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB930L, OPB940L Series 

Typical Performance Curves 

OPB930, OPB932, OPB940, OPB942 

~ 
~ 

Output Voltage 
vs Ambient Temperature 

~ 201--t-+--+--+--+--+--+~t--< 

s 

,~~~~~--'-~~'---~ 

-55 -35 -15 5 25 45 65 8S 106 125 

TA - AMBIENT TEMPERATUR~ - •c 

Short Circuit Output Current 
vs Ambient Temperature 

Vcc"'s.2sv 
Outpu1Voltag~=OV H 
Lighl Soure92mW/cm2 GIA11935 nml 

~ "/-/-t::):::+:::t:::i:-~-i--i 
kd 

~ 

i 401--t-+--+--+--+---+--t~I--< 
i lOl--t-+--+--+--+---+--t~i--l 

-55 -JS -15 5 25 45 65 85 106 125 

TA- AMBIENT TEMPERATURE- "C 

OPB931, OPB933, OPB941, OPB943 

~ 

Output Currant (High) 
vs Ambient Tamparatura 

' " 1--+--t--+--+-~--t~l--+--i 

SJ 03 /-- ~~tH==43~5/ __; 

/-- Output Unloaded __ ,-
0 

1 
Light Source 2 mWlcm2 GaAs (935 "1 

~ n 15 5 H ~ ~ ~ 1~ 1H 

TA - AMBIENT TEMPERATURE - °C 

OPB930, OPB931, OPB940, OPB941 
Normalized Supply Current 
vs Ambiant Temperatura 

TA - AMBIENT TEMPERATURE - "C 

~JO 

Risa Time and Fall Time 
vs Ambiant Tamperature 

I 
Vcc=5 v 
Output load: 360 oltm pullup r11i1tor 
Light Source: 2 mj'.cm2 GaAs (935 nml 

± 
t, 

+- + ,, 
l 

I-

1-

-ss 35 1s s 2s 45 ss es 10!> i2s 
TA - AMBIENT TEMPERATURE - °C 

OPB932, OPB933, OPB942, OPB943 
Normalized Supply Current 
vs Ambiant Temperature 

vcc=s.2s v 
Output Unloaded 

t--t-

~i:::.s:i:::;;rn~cL: 2 mWlcm2 H-
Norm1~ieil to TA=25°C 

o'--'-~-'--'--'---"~'--'-~ 
-~ -~-15 5 15 ~ ~ ~ 1% 115 

TA - AMBIENT TEMPERATURE - °C 

All Assemblies 

Propagation Time 
vs Ambient Temperature 

1-+

t--t-

~ -+--11 ,,,. ' f--"f"=+-+~-1-""f'--l-H 
~ j--f--tt;Hl 

' ._.__.___._l..._._......_.____.__, 
-55 -JS -15 5 15 45 65 85 105 125 

T4 - AMBIENT TEMPERATURE - °C 

All Assemblies 

Data Rate 
vs Ambient Tamperatura 

::p:t2~ig~:i: ~i\ =d:t~ c~ 
~~~.u;.~11;~i!.ow, 0.4 V m11: ++-
Output Load: 12.8 mA Low; 

100 -800 µ.A Hloh 
-55 -l5 -15 5 25 45 65 

TA - AMBIENT TEMPERATURE - °C 

All Assemblies 

Triggar Current 
vs Ambient Temparatura 

I 
~ I 

!< " f-1-----t--1 '''.::'",_..f-J.---+-t----,H 
~ l---1l 
a I Is IT~ 

1-+-H+r--='-'TF+-+-+-+--1 
'ee. s v f---i--1 
Output Sign1I: Low, 0.4 V mu; 
High, 2.4 Y min. t---f--1 
Output Unloaded 

~ ~ -15 5 15 Q % ~ 1% 115 

TA - AMBIENT TEMPERATURE - °C 

Switching last Curve for Buffers Switching Test Curve for Inverters 

INPUT ~---·- 50% 
lfUNI lf=O 

'PLH~~ - ·- IPHL 

OUTPUT 9o'4 .::-: = = =:: ~ Vl~~ V 

Vo 10'4 t-- ------- 90'r.VoH 

If -- ·- •· lr ,_ 

INPUT ~-- -- 50% 
lf(INJ lf=O 

IPLH~------:· __ [;;;. 

OUTPUT :~:Cd--!~.,.voH 
Yo 1190~ ... ======-~ ·:~~=~-~Lv 

LED: f= 10 kHz. O.C.=50' lED: ! = 10 le Ht. D.C. = SO\ 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB930W 
May1993 

@.OPTEK 

Photologic™ Slotted Optical Switches 
Types OPB930W, OPB940W Series 

Features 

• 24" min 26AWG wire leads 
• Choice of aperture 
• Choice of output configuration 
• Choice of opaque or IR transmissive 

shell material 
• Data rates to 250 kBaud 
• Side mount configuration 

Description 

The OPB930W and OPB940W series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .125' wide slot, 
the user can specify (1) type and polarity 
of TIL output, (2) discrete shell material, 
and (3) aperture width. Available with PC 
board mountable leads as 
OPB930UOPB940L series. 

The electrical output can be specified as 
either TIL totem pole or TIL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. 

Replaces 

KT930W/940W, KL T130W/140W series 

.425(10.80) 

.405 (10.2'3) 

.240 (6.10) 

~ 

.197 (S.00) 

.177 (4.50) 

.260 6.60) ~~Hr-..,__, 

.240 6.10) -+-_,...,~+-' 

METHANa... AN> ISCl'ROPAM'.l.. ALCCIH..$ ARE RECOlffl«lEO AS Q.EANING 
AGENTS. 1-0JSINGS ARE SClJ.8..E IN Clt.CJUNATED HYOROCARSCNS N() 
KETONE$. Hlmt..Y ACTIVATEO, WATER SC1..UBLE FUJ)(ES MAY ATTf\CK 
IG.JSINGS IN !DE: SITUATIONS. 

Ol~NSIONS ARE IN !NOES {MIU.TIETli:RS) 

POLARITY 

.565 (H.35) 

.SSS (14.10) ""'-" <"-CS 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

.075(1.91) 

.065 ( 1.65) 

.240 6.10) 

.2)0 5.84) 

Supply Voltage, Vee (Not to exceed 3 sec.) .............................. 10V 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +ao0c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +7o0c 
Input Diode Power Dissipation .................................... 100mW(1l 
Output Photologic™ Power Dissipation • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw(2J 
Total Device Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300mW(3l 
Voltage at Output Lead (Open Collector Output). . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Diode Forward D.C. Current. ............................•........... 40mA 
Diode Reverse D.C. Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2V 
Notes: 
(1) Derate linearly 2.22.mWl"C above 25°C. 
(2) Derate linearly 4.44mWl"C above 25°C. 
(3) Derate linearly 6.66mWl"C above 25°C. 
(4) The OPB930W/OPB940W series of switches are terminated with 24 inches of 7 strand 26 

AWG, UL 1429 insulated wire on each terminal. Insulation colors and functions are: 

RED- IRED Anode 
BLACK-IRED Cathode 

WHITE-Vee 
BLUE-Output 
GREEN - Ground 

Other wire lengths and/or colors in addition to customer selected connectors are available. 
Contact your local representative or call the factory. 

(5) Normal application would be with light source blocked, simulated by IF= OmA. 
(6) All parameters tested using pulse technique. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006. (214) 323-2200 Fax (214) 323-2396 
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Types OPB930W, OPB940W Series 
Electrical Characteristics (TA = -40°C to + 70°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS! TEST CONDITIONS 

Input Diode 
VF Forward Voltage 1.7 v IF = 20mA, TA = 25°C 
IR Reverse Current 100 µA VR = 2.0V, TA= 25°C 

Output Photologic Sensor 
Vee 

lccL 

lccH 

VoL 

VoH 

loH 

IF(+) 

IF(+)/IF(·) 

los 

tr,t1 

tPLH, tPHL 

Operating D.C. Supply Voltage 4.75 5.25 v 
Low Level Supply Current: 

Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA(5) 

Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= 15mA 
Inverted Open-Collector Output 

High Level Supply Current: 
Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= 15mA 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA(5) 
Inverted Open-Collector Output 

Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.BmA 
Buffered Open-Collector Output IF= OmA(5l 

Inverted Totem-Pole Output 0.4 v Vcc=4.75V, loL= 12.BmA 
Inverted Open-Collector Output IF= 15mA 

High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75V, loH = ·BOOµA 

IF= 15mA 

Inverted Totem-Pole Output 2.4 v Vee= 4.75V, loH = ·BOOµA 
IF= OmA(5) 

High Level Output Current: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF= 15mA, TA= 25°C 

Inverted Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V, 
IF= OmA, TA= 25°C 

LED Positive-Going Threshold Current 15 mA Vee= 5.0V, TA= 25°C 

Hysteresis 2.0 Vcc=5.0V 

Short Circuit Output Current: 
Buffered Totem-Pole Output ·30 -100 mA Vee= 5.25V, IF= 15mA 

Output= GND 

Inverted Totem-Pole Output -30 -100 mA Vee = 5.25V, IF= OmA 
Output= GND 

Output Rise Time, Output Fall Time 70 ns Vee= 5V, TA= 25°C 
IF=O or 15mA 

Propagation Delay Low-High & High-Low 5.0 µs RL = 8TTL Loads (Totem Pole) 
RL = 360n (Open Collector) 

Housing 

All housings are an opaque grade of injection-molded plastic to minimize the assembly's 
sensitivity to ambient radiation, both visible and near-infrared. Discrete shells (exposed on 
the parallel faces inside the device throat) are either IR transmissive plastic for applications 
where aperture contamination may occur or opaque plastic for maximum protection against 
ambient light. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@eOPTEK 

Types OPB930W, OPB940W Series 

PART NUMBER GUIDE 
OPB9XXXXX 

Optek Assembly _J L Aperture Width In Front 
of Sensor 

Photologic™ 
Photo Integrated Circuit 
Sensor Family 

Discrete Shell Material 
Designation 

5 = 0.050" 1 = 0.01 O" 

~--- Aperture Width In Front 
of Emitter 
5 =0.050" 

Mounting Configurations 

3 - Side Mount IR Transmissive 
Plastic Discrete Shell 

L - Solder Leads Termination 
W-Wire Termination 

4 - Side Mount Opaque 

Schematics 
OPB930, OPB940 
(Totem-Pole Output) 

Plastic Discrete Shell 

Electrical Specification Variations 

0 - Buffered Totem-Pole Output 

1 - Buffered Open-Collector Output 

2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 

OPB932, OPB942 
(Totem-Pole Output) 

Buffer ~Vee 

A) LA JI 
...._ OUT 

K GND 

Inverter ~Vee 

A) LA .If OUT ..... 
K ~O 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax {214) 323-2396 
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Types OPB930W, OPB940W Series 

Typical Performance Curves 

OPB930, OPB932, OPB940. OPB942 

Output Voltogo 
vs Ambient Temperature 

~ 1of-...,,,,'F--+--l--+--+-f-+--I 

~ 
~ 

E 2.0 1-+-+--+--+---+-+-1-t----1 
a 

'" -+--+--+-+-----l ................ -...-1'-t 
,~~~~~~~~~~~ 

-55 -35 -15 5 25 45 65•8!; 105 125 

TA - AMBIENT TEMPERATURE - ~c 

Shon Circuit Output Currant 
vs Ambient Temperature 

Vcc=S.25V 
Outpu1 Vol1119~ = 0 V +---
llgh15Gu1c12111W1cm2GaA119J511rnl 

i "HL:::j:::t:~t-HI a ,A'"" 

~ 
~ 4of-+--t---+--!--+--+-+f-t--1 
~ 
i 30 t-+-+--+--+--+-+-t-+--

-35 -15 5 Z5 46 SS 85 105 12S 

TA- lMBIENTTEMPERATURE- °C 

OPB931, OPB933, OPB941, OPB943 

Output Currant (High) 
vs Ambient Temperature 

"l. 
·~ r----+--+- 10!!/l __ L'.l--+---+-+-1 

! 01 t-+-+--7-"+--+-+-t-+-~ 

~" v 
~ o~t-+-+--+--+--+-+-1-+-' 

SI o 1 /- ~~H:.~~5/ -
r-OutputUnloaded _,-

0 
1 

Light Source 2 mWJcm2 GaAs (935 ":l_ 
~ ~ 15 5 ~ 45 ~ ~ 1~ 1~ 

TA - AMBIENT TEMPERATURE - °C 

OPB930, OPB931, OPB940, OPB941 
Normalized Supply Currant 
vs Ambient Temperature 

TA-AMBIENT TEMPERATURE- °C 

!! JO 

.. f-10 

' 

Risa Time and Fall Time 
vs Ambient Temperature 

V~c=SV I 11 T 

Outputlo1d: 360ohmpt1llupresis1or 
Light Source: 2mWlcm2 G&As!935 nml 

J_ 
I 

l 
'• 

t-1 i 
If 

l 

1-1 
1---1 

~ ~ 15 5 ~ ~ ~ ~ I~ 1~ 

TA - AMBIENT TEMPERATURE - °C 

OPB932, OPB933, OPB942, OPB943 
Normalized Supply Currant 
vs Ambient Temperature 

b:::. I, 
~ "f-'T""i='f""..,..~,,§Cii"4:--J--t_, 

" ~ost-+-+--+--+-]--l~t--t--ii! 

; " t-+-+--+--t---+l-+-t-+-
1!; 
2 0 4 Vee= s.2s v 1--+-

-.02 
;j 
-"' 

0utpu1 un1oaded 

~:::.s::c:;:rnl~ct: 2 mW!cm2+--+-
Nonnali11d-10 TA=25°C 

~ ~.·15 s ~ ~ 65 ~ 1~ 

T.A - AMBIENT TEMPERATURE - °C 

All Assemblies 

Propagation Time 
vs Ambient Temperature 

1----t

r-+-

'~__.__.~l~~~ 
-SS-~ -15 S 2!> 4S 65 15 10!. 12S 

TA - AMBIENT TEMPERATURE - °C 

All Assemblies 

Data Rate 
vs Ambient Temperature 

lf=20mA,Vcc=SV' 
Input Signll: 50111i duty cycl}. 

~;r.~-~i~:;ow, 0.4 V max; --+-t-
Output lo1d: 12.B mALow; 

"' .. ~-·-3~0~--~.-"~'~-.. -.-,·-.. ~~~ 
TA - AMBIENT TEMPERATURE - °C 

-""• 

All Assemblies 

Trigger Currant 
vs Ambient Tamparetura 

+-- I 
'cc=" r-+-
OutputSi11na1: Low, 0.4V11111; 
HiQh, 2.4 V min. +-t-
Output Unloaded 

% ~ 15 5 2!> ~ ~ ~ 1~ 

TA - AMBIENT TEMPERATURE - °C 

Switching Test Curve for Buffers Switching Test Curve for Inverters 

INPUT ~- SO'lli 
tFONI _J- -\_lf=O 

IPLH ·• ... 'PHL 

OUTPUT gD~ f=======fi0\ VOL 
Vo ~ ... ~------------~°'1.4V 

'"" If.... ..1, ... 

INPUT r=t--- -- 50% 
lfUNI lf=O 

IPLH~·-1PHl 
10' -- ---- - - - 90~ Vott 

ou;~u1 90~ ======-= io""=~·4v 
If • - • 11 ,4 Ol 

LEO· I= 10 kHz. DC"" 50\ 
lED"l"'!OkHzOC=.!'!0 ... 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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May 1993 

~©OPTEK 

Photologic™ Slotted Optical Switches 
Types OPB960, OPB970 Series 

PACKAGEN 

Features 

• Choice of mounting configuration 
• Choice of aperture 
• Choice of output configuration 
• Choice of opaque or IA transmissive 

shell material 
• Data rates to 250 kBaud 
• 0.320" lead spacing for PC board 

mount 

Description 

The OPB960 and OPB970 series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .125" wide slot, 
the user can specify ( 1) type and polarity 
of TTL output, (2) discrete shell material, 
(3) aperture width, and (4) type of 
mounting configuration. Available with 
24", 26AWG wire leads as 
OPB980/0PB990 series. 

The electrical output can be specified as 
either TTL totem pole or TTL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. 

Replaces 

KT960/970 series, KLT160/170 series. 
Upgrades OPB960/970 series. 

PACKAGE L PACKAGEP PACKAGET 

Absolute Maximum Ratings (TA= 25°C unless otheiwise noted) 

Supply Voltage, Vee (Not to exceed 3 sec.) ............................... 10V 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +85°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -4o0c to +70°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°C(1) 

Input Diode Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmW(2) 

Output Photologic™ Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW(3) 

Total Device Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300mW(4) 

Voltage at Output Lead (Open Collector Output) . . . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Diode Forward D.C. Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Diode Reverse D.C. Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2V 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate linearly 2.22mWf'C above 25°C. 
(3) Derate linearly 4.44mWf'C above 25°C. 
(4) Derate linearly 6.66mWf'C above 25°C. 
(5) The OPB960/0PB970 series are terminated with .020" square leads designed for printed 

circuit board mounting. 
(6) Normal application would be with light source blocked, simulated by IF = OmA. 
(7) All parameters tested using pulse technique. 

Housing 

All housings are an opaque grade of injection-molded plastic to minimize the 
assembly's sensitivity to ambient radiation, both visible and near-infrared. Discrete 
shells (exposed on the parallel faces inside the device throat) are either IA 
transmissive plastic for applications where aperture contamination may occur or 
opaque plastic for maximum protection against ambient light. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPB960, OPB970 Series 
Package N 

DOT IN07g~~~~)JBDTE 3 
PIN l - ANODE 

--I--~ 

OPTIC 

s ---~ 

.130 (3. 30) 

.120 (3.05) 

260 (6.60) 

240i6.lOi 

\LNOTE 2 

495 ( 12 57) 

130 (3.30)1 ~ (lZ.O?) 

:115 (2.s2)1l I OPTIC/\L Cl 

~ i--~-1-10-(2~;-g)-NO-<~ 

355 (9.02) .435 (JJ.05) 
335 (8.51) 

415 ( 10.54) 

__________ _l I 
I L .015 (0.38) 

'2S '']_=~! oos (0 13) 

325 (8. 26) 
1-----J--3-lS_(_B_.OO-) NOTE I 

K OUT Vee 

105 (2 67)~4 31 090 (2 OJ) 
095 (2 4l) 070 (! 78) 

NOTE l 

155 (3 94) 

~ G~O ~ 

Package L 

!30 (3.30) ·--.120 (3.05) 

105 (2.67) 

NOTE ! 
.095 (2 <!) ~ 

OlMENSlONS ARE !N INCHES (MILLIMETERS) 

130 (3.30) 

120 (3.05) 

260 {6.60) 

.240 (6_ 10) 

OPTICAL <I 

~~:;~::::-
! IS5 (3 94) 

• 5 145 (3.68) 
" GNO 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

PackageT 

¢ . 130 (3.30) 

!20 (3.05) 

2 PLACES 

.355 (9.02) 

335 (8.51) 

sao (24.ss) 

'360 (24.38) 

OPTICAL It. 

130 (3.30) 

120 (3 OS) 

260 (6.60) 

240 (6. 10) 

! 
435 ( l l .05) 

415 ( l0.54) 

I 015 (0.38) 

005 (0. \3) 

!OS (2.67) 

095 (2.41) 
425 ( 10 80) MIN 

105 (2 67) 

NOTE l ~~ 

Package P 

MOLOEO OOT INDICATES 
PIN l - ANODE 

.260 (6.60) 

.240 (6.10) 

.130 (3.30) 

120 (3.05) 

325 (8.26) 
1-----1---- NOTE I 

315 (8.00) 

c~~~~~= :::: t_ --~1@4 l~ ~" l 

I 5 !45(368) 

A ONO 

OlME:NS!ONS ARE IN INCHES (MILLIMETERS) 

. 737 (18. 72) 

~ 
.130 (3.30) ___ ,., 

120 (3.05) 

OPTICAL It_ 

.415 ( 10.54) 

I .OIS (0.38) .105 (2.67) 

095 (2.4l) 
"5 ']=-: ! .oos (0.13) 

~-~~:::::::NOTE I 
K OUT Vee .080 (2.03) 

::~,~:,:::~b'==;~~@<l~lo;o (l ") •<HE 1 

r-; =t [!SS (39<) 
~ c!o . 145 (3.68) NOTE l 

OIMENSJONS ARE JN INCHES (MJLLIMETERS) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB960, OPB970 Series ~®OPTEK 
Electrical Characteristics (TA= -40°C to +70°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS I TEST CONDITIONS 
Input Diode 

Forward Voltage 1.7 v IF = 20mA, TA = 25°C 
Reverse Current 100 µA VR = 2.0V, TA = 25°C 

Output Photologlc™ Sensor 

Vee Operating D.C. Supply Voltage 4.75 5.25 v 
lccL Low Level Supply Current: 

Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA<6> 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= 15mA 
Inverted Open-Collector Output 

lccH High Level Supply Current: 
Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= 15mA 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA(S) 
Inverted Open-Collector Output 

VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.SmA 
Buffered Open-Collector Output IF=OmA(S) 

Inverted Totem-Pole Output 0.4 v Vee= 4.7?i¥· loL = 12.BmA 
Inverted Open-Collector Output IF= 15mA 6 

VoH High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75V, loH = -800µA 

IF= 15mA 

Inverted Totem-Pole Output · 2.4 v Vee= 4.rnv. loH = -BOOµA 
IF= OmA 6 

IQH High Level Output Current: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF= 15mA, TA=25°C 

Inverted Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V, 
IF= OmA, TA= 25°C 

IF{+) LED Positive-Going Threshold Current 15 mA Vee= 5.0V, TA= 25°C 

IF{+)nF{-) Hysteresis 2.0 Vcc=5.0V 

los Short Circuit Output Current: 
Buffered Totem-Pole Output -15 -60 mA Vee= 5.25V, IF= 15mA 

Output=GND 

Inverted Totem-Pole Output -15 -60 mA Vee = 5.25V, IF= OmA 
Output= GND 

Ir.It Output Rise Time, Output Fall Time 70 ns Vee= 5.0V, TA= 25°C 
IF=Oor 15mA 

IPLH, tPHL Propagation Delay Low-High & High-Low 5.0 µs RL = STTL Loads (Totem Pole) 
RL = 360n (Open Collector) 
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Types OPB960, OPB970 Series 

PART NUMBER GUIDE 
OPB9XXXXX 

Optek Assembly _J L 
Photo logic™ 
Photo Integrated Circuit 
Sensor Family 

Discrete Shell Material 
Designation 

6 - Base Mount IR Transmissive 
Plastic Discrete Shell 
PC Mountable Leads 

7 - Base Mount Opaque 
Plastic Discrete Shell 
PC Mountable Leads 

Aperture Width In Front 
of Sensor 
5 = 0.050" 1= 0.010" 

Aperture Width In Front 
of Emitter 
5 = 0.050" 1 = 0.01 O" 

Mounting Configurations 

T - Both Mounting Tabs 
N - No Mounting Tabs 
L - Single Mounting Tab 

Emitter Side 
P - Single Mounting Tab 

Photologic™ Side 

Electrical Specification Variations 

O - Buffered Totem-Pole Output 

Schematics 
OPB980/0PB970 
(Totem-Pola Output) 

Buffer ~Vee 

A) lA ff 
-,.__ OUT 

K GND 

1 - Buffered Open-Collector Output 

2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 

OPB961/0PB971 
(Opan·Colh1ctor Output) 
Buffer 

OPB962/0PB972 
(Totem-Pola Output) 

Inverter ~Vee 

A) LA ff OUT .,.__ 
K GND 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB960, OPB970 Series ~®OPTEK 

Typical Performance Curves 

OPB960, OPB962, OPB970, OPB972 

Output Voltage 
vs Ambiant Temperature 
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Types OPB960, OPB970 Series 

Typical Performance Curves 

Propagation Time 
vs Ambient Temperature 
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Switching Test Curve for Inverters 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB980 
May 1993 

~.OPTEK 

Photologic™ Slotted Optical Switches 
Types OPB980, OPB990 Series 

Package N Package L Package P Package T 

Features 

• Choice of mounting configuration 
• Choice of aperture 
• Choice of output configuration 
• Choice of opaque or IR transmissive 

shell material 
• Data rates to 250 kBaud 
• 24" min 26AWG wire leads 

Description 
The OPB980 and OPB990 series of 
Photologic™ Photo Integrated Circuit 
Switches provide optimum flexibility for 
the design engineer. Building from a 
standard housing with a .125' wide slot, 
the user can specify ( 1) type and polarity 
of TTL output, (2) discrete shell material, 
(3) aperture width, and (4) choice of 
mounting configuration. 

The electrical output can be specified as 
either TTL totem pole or TTL open 
collector. Either may be supplied with 
inverter or buffer output polarity. All have 
added stability of a built-in hysteresis 
amplifier. · 

Replaces 
KT980/990, KL T180/190 series. 
Upgrades OPB980/0PB990 series 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee (Not to exceed 3 sec.) .............................. 1 OV 
Storage Temperature Range................................ -4o0c to +ao0c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +7o0c 
Input Diode Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw<1> 
Output Photologic™ Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<2> 
Total Device Power Dissipation ................................... 300mw<3> 

Voltage at Output Lead (Open Collector Output). . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Diode Forward D.C. Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Diode Reverse D.C. Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2V 
Notes: 
(1) Derate linearly 2.22.mWf'C above 25°C. 
(2) Derate linearly 4.44mWf'C above 25°C. 
(3) Derate linearly 6.66mWf'C above 25°C. 
(4) The OPB980/0PB990 series of switches are terminated with 24 inches of 7 strand 26 AWG, 

UL 1429 insulated wire on each terminal. Insulation colors and functions are: 

RED - IRED Anode 
BLACK - IRED Cathode 

WHITE-Vee 
BLUE ·Output 
GREEN - Ground 

Other wire lengths and/or colors in addition to customer selected connectors are available. 
Contact your local representative or call the factory. 

(5) Normal application would be with light source blocked, simulated by IF= OmA. 
(6) All parameters tested using pulse techniques. 

Housing 
All housings are an opaque grade of injection-molded plastic to minimize the 
assembly's sensitivity to ambient radiation, both visible and near-infrared. Discrete 
shells (exposed on the parallel faces inside the device throat) are either IR 
transmissive plastic for applications where aperture contamination may occur or 
opaque plastic for maximum protection against ambient light. 
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Types OPB980, OPB990 Series 
PackageT 

200(5.00) 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OPB980, OPB990 Series ~®OPTEK 
Electrical Characteristics (TA= -40°C to +70°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITSI TEST CONDITIONS 
Input Diode 

Forward Voltage 1.7 v IF= 20mA, TA= 25°C 

IR Reverse Current 100 µA VR = 2.0V, TA= 25°C 

Output Photologlc™ Sensor 

Vee Operating D.C. Supply Voltage 4.75 5.25 v 
leeL Low Level Supply Current: 

Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA(S) 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= 15mA 
Inverted Open-Collector Output 

leeH High Level Supply Current: 
Buffered Totem-Pole Output 15 mA Vee= 5.25V, IF= 15mA 
Buffered Open-Collector Output 

Inverted Totem-Pole Output 15 mA Vee= 5.25V, IF= OmA(S) 
Inverted Open-Collector Output 

VoL Low Level Output Voltage: 
Buffered Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.amA 
Buffered Open-Collector Output IF=OmA(S) 

Inverted Totem-Pole Output 0.4 v Vee= 4.75V, loL = 12.8mA 
Inverted Open-Collector Output IF= 15mA 

VoH High Level Output Voltage: 
Buffered Totem-Pole Output 2.4 v Vee= 4.75V, loH = -800µA 

IF= 15mA 

Inverted Totem-Pole Output 2.4 v Vee= 4.7~V, loH = -800µA 
IF=0mA(5 

loH High Level Output Current: 
Buffered Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V 

IF= 15mA, TA= 25°C 

Inverted Open-Collector Output 100 µA Vee= 4.75V, VoH = 30V, 
IF= OmA, TA= 25°C 

IF(+) LED Positive-Going Threshold Current 15 mA Vee= 5.0V, TA= 25°C 

IF(+}/IF(-) Hysteresis 2.0 Vee=5.0V 

los Short Circuit Output Current: 
Buffered Totem-Pole Output -15 -60 mA Vee= 5.25V, IF= 15mA 

Output= GND 

Inverted Totem-Pole Output -15 -60 mA Vee= 5.25V, IF= OmA 
Output= GND 

tr,tf Output Rise Time, Output Fall Time 70 ns Vee= 5V, TA= 25°C 
IF=0or15mA 

tPLH, tPHL Propagation Delay Low-High & High-Low 5.0 µs RL = 8TIL Loads (Totem Pole) 
RL = 360n (Open Collector) 
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Types OPB980, OPB990 Series 

PART NUMBER GUIDE 
OPB 9 XX XX X 

Optek Assembly J 
Photologic™ 
Photo Integrated Circuit 
Sensor Family 

Discrete Shell Material 
Designation 

8 - Base Mount IR Transmissive 
Plastic Discrete Shell 
With Wire Termination 

9 - Base Mount Opaque 
Plastic Discrete Shell 
With Wire Termination 

L Aperture Width In Front 
of Sensor 
5 = 0.050" 1 = 0.01 O" 

Aperture Width In Front 
of Emitter 
5 = 0.050" 1= 0.010" 

Mounting Configurations 

T - Both Mounting Tabs 
N - No Mounting Tabs 
L - Single Mounting Tab 

Emitter Side 
P - Single Mounting Tab 

Photologic™ Side 

Electrical Specification Variations 

O - Buffered Totem-Pole Output 

Schematics 
OPB980/0PB990 
(Totem-Pola -Output) 

Buffer ~Vee 

A) LA ff 
~ OUT 

K GNO 

1 - Buffered Open-Collector Output 

2 - Inverted Totem-Pole Output 

3 - Inverted Open-Collector Output 

OPB98210PB992 
(Totem-Pola Output) 

~)artar ~· 1l '" 

~ OUT 

K GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

12-143 

I 



~ 
I 

I 

Types OPB980, OPB990 Series @®OPTEK 

Typical Performance Curves 
OPB980, OPB982, OPB990, OPB992 
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Types OPB980, OPB990 Series 

Typical Performance Curves 

Propagation Time 
vs Ambient Temperature 

Vee=5V 1 
<:!.. Pulse Frequency: 10 kHz --t-

1 Pulse Amplitude: 20 mA 
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All Assemblies 

All Assemblies 

Trigger Current 
vs Ambient Temperature 
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-~-· Vee= 5 v 
Output Signal: Low, 0.4 V max; 
High, 2.4 V min. 
Output Unloaded 

Data Rate 
vs Ambient Temperature 
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:5 
' tt: 400 t § 
~ 

ffi 300 

a 1f=20 mA, Vcc=5 V 
~ Input Signal: 50% duty cycle 

200 Output Signat Low, 0.4 V max; 
High, 2.4 V min. 
Output load: 12.8 mA Low; 

100 -BOO µA High 
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Switching Test Curve for Buffers Switching Test Curve for Inverters 

INPUT ~5011 
lfllNI lf=O 

IPLH -- - - 'PHL 

OUTPUT 9o• ------- 10._~v,o~v 
Vo ID• ____ 90• 

, VoH 
If ~ 1-- -1 Ir 1-

INPUT ~50% 
lfllNI ! lf=O 

IPLH-1 i- - ' - 1PHL 

OUTPUT~·---· ... - - 9o•VoH 
-- -··· --t.4V 

Vo 90•1. - - - - - - · .10• .. V 
If-Ii-- -·1,1- OL 

LED' f = 10 kHz, D.C. = 50% LED: 1=10 kHz. O.C.=50% 

Optek reserves the right to rriake changes at any time in order to improve design and to supply the best product possible, 
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~® OPTEK TECHNOLOGY, INC. 

HI-REL OPTOELECTRONIC 
COMPONENTS 
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High-Reliability Optoelectronic Devices 

High-reliability requirements demand that products be able to function under abnormally 
severe levels of mechanical, environmental, and electrical stress. This challenge has been 
met by Optek with product designs and process control techniques that ensure high reliability 
and, thus, long life. 

Capabilities Optek maintains a well equipped high-reliability lab for conducting electrical, mechanical, and 
environmental tests. All testing is performed in-house, with engineering, manufacturing, and 
quality control facilities located within the continental United States. 

Certifications 

High-Reliability 
Couplers 

High-Reliability 
Sensors and 

Emitters 

High-Reliability 
Assemblies 

Optek Technology, Inc. 

Optek's calibration system complies with the requirements of MIL-45662, which incorporates 
both MIL-Q-9858 and MIL-1-45208. 

High reliability optoelectronic devices from Optek are currently in use in a wide variety of 
space and defense programs. 

Optek is an QPL supplier, approved by D.E.S.C. to provide products in accordance with 
Military Specification MIL-S-19500. Electrical, environmental, and mechanical testing is done 
by experienced Optek employees based on MIL-STD-750 and MIL-STD-883 test methods 
and procedures. Military screening to as high as JANTXV is performed. 

Optek has certified technicians in many areas such as x-ray and soldering. Any internal 
soldering, if required, is done in compliance with MIL-S-45743/WS6536. 

Optek's offering of high-reliability, optically coupled isolators consist of D.E.S.C. qualified 
devices to MIL-S-19500/486 and components processed to Optek's own military screening 
program. The 4N22A through 4N24A, and 4N47 through 4N49 series (pending) of D.E.S.C. 
qualified couplers are processed to JAN, JANTX, and JANTXV reliability levels per MIL-S-
19500/486. (See Figure 1 for details.) 

Although the 3N243TX through 3N245TX series of optically isolators are not military qualified, 
they are processed to Optek's own military screening program. Each device in the series 
receives process conditioning which includes a 160-hour power burn-in. 

A large selection of discrete emitters and sensors are offered that are processed to Optek's 
own military screening program patterned after MIL-S19500. These devices are identified by 
"TX" and "TXV" suffixes. Although not military qualified devices, they receive 100% screening 
that parallels_ JANTX and JANTXV reliability requirements. (See Figure 2.) 

For discrete sensors, the 100% screening includes both a 48-hour, high temperature reverse 
bias at TA = 125°C, and a 160-hour power burn-in at ambient temperature (TA = 25°C). For 
emitters, the 100% screening includes a burn-in in the forward direction for 96 or 160 hours, 
depending on the series. 

One of the key advantages of purchasing part types to an in-house high-reliability screening 
program is that Group Band C lot charges may be avoided, since the manufacturer frequent
ly spreads these costs over large groups of orders. For high-reliability emitters and sensors 
with "TX" and "TXV" suffixes, generic Group B and C data can be supplied with each order. 
Customers requiring Group B and C testing on their individual orders can also be accom
modated, but these orders have to be run under special part numbers for control purposes. 

In addition to the standard discrete optoelectronic components, Optek manufactures a wide 
variety of standard (off-the-shelf) and custom (built-to-print) assemblies. Most assemblies can 
be classified into one of two groups: slotted optical switches or reflective assemblies. Slotted 
optical switches are designed to provide non-contact sensing of linear or rotary motion. 
Reflective assemblies, in turn, are designed to provide non-contact sensing of reflective 
surfaces, or a change in surface reflectivity of an object. Both slotted optical switches and 
reflective assemblies can be purchased to high-reliability requirements. 

High reliability assemblies are generally made with plastic housings and hermetically sealed 
discrete sensors and emitters. Before being placed in the housing, the discrete components 
are subjected to high-reliability processing. Frequently, this processing on the discrete 
devices is similar to what is specified on the individual high-reliability sensor and emitter data 
sheets. 

1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Custom Prints 
Sometimes, it is necessary to have special electrical selections, screening requirements, or 
package configurations that are different from the standard offerings shown in the data 
sheets. Optek's custom capability is enormous. Assembly and test areas were designed 
with a great deal of flexibility, which allows the product to be built and tested on an 
order-to-order basis. The Quality Control Department's environmental testing areas are set 
up similarly, allowing many orders to be handled, each requiring different tests, screens, 
and conditions. 

Definitions of Common Reliability Terms 

Group A: Consists of electrical tests and external visual inspection done on a sample basis 
by Q.C. At Optek, prior to submittal to Q.C. for Group A inspection, all devices in the lot 
are 100% electrically tested in manufacturing. 

Group B: Consists of tests conducted on a sample basis to verify production lot confor
ance to package integrity, environmental extremes, and long-term reliability. The 
Group B samples are normally selected from lots that are manufactured within a six 
week time period, based on the date of final package sealing. 

Group C: Is further environmental testing-similar to Group B, but sample testing is per
formed on a periodic basis (typically at six month intervals). 

Hi-Rel Processing, 100% Processing, TX Processing: Same as Processing Conditioning. 

High Temperature Reverse Bias (HTRB): Devices are reverse biased in a non-conduction 
mode at a high temperature for a period of time in this test. This test is used primarily 
to screen out those devices with inferior semiconductor die characteristics, such as 
poor voltage breakdown or leakage current. Ambient temperature is usually specified 
somewhere between + 1 oo0 c to + 175°C. 

JANTX: All JANTX units receive process conditioning prior to quality 
conformance inspection. (See Figure 1) 

JANTXV: Same as JANTX, plus 100% internal visual inspection. (See Figure 1) 

JANS: An ultra-high-reliability version of JAN devices with very strict quality assurance and 
manufacturing controls imposed. JANS was designed with space applications in mind, 
and is the highest product assurance reliability level. 

MIL-S-19500: Military document that establishes the general requirements for 
semiconductor devices for JAN, JANTX, JANTXV, and JANS reliability levels. Specific 
part type requirements and characteristics are specified in detail specifications for a 
particular series (e.g., 4N22A military series is spelled out in MIL-S-19500/486). 

MIL-STD-750: Military specification that depicts electrical, mechanical, and environmental 
test procedures and methods for discrete semiconductors. 

Operating Life: Also known as burn-in, life testing, and power age. Operating the device in 
a conduction mode (turned on) to simulate what the part will encounter in actual ser
vice. As a very common test in process conditioning, operating life is used to screen 
out those parts with potential short service life. 

Process Conditioning: Tests (sometimes referred to as screens) that are performed on 
100% of the devices in the lot to assure long-term reliability characteristics. (See Figure 
2.) 

Qualification (Qual): All testing performed to qualify a new part, traditionally consisting of 
Groups A, B, and C. Individual tests or requirements are sometimes added or deleted 
for qualification. 

Qualified Products List (QPL): Semiconductor device types that are qualified under 
military specification MIL-S-19500 for JANTX, JANTXV, and JANS procurements. 

Quality Conformance Inspection: Those tests performed to verify a given lot's 
conformance to a military document or a customer's specification. Quality conformance 
inspection consists of Group A, but may include Group B or C, depending on the 
requirements for the formulation of these groups of tests. 

Figure 1. Simplified JAN Product Flow 
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Figure 2. 100% Processing (Typical) 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

13-3 

I 



Product Bulletin 3N243 
April 1993 

Optically Coupled Isolators 
Types 3N243, 3N244, 3N245 

Features 

• T0-72 hermetically sealed package 
• 1 kVDC electrical isolation 
• TX-TXV process available 

(see Hi-Rel section) 

Description 

The 3N243, 3N244, and 3N245 are 
JEDEC registered optically coupled 
isolators each consisting of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a 
hermetically sealed T0-72 package. 

\- ~1::~:~: 4 LEADS - GOLD PLATED KOVAR 

\-/ r- JJ4&N1' 

3 ~(:J-.1-9J-4.-95-1 -.1-30, .... 15.841 

4 .04811.111 c::::;i;'< .17814.511 .109)5.311 
..... ,.«---..!., .01810.711 I _. 

I NR:KEL 
.500 (11.7) - 1-- .11015.331 

.M§!Ll11 MIN 170(4.311 
.036(0.911 

DIMENSIONS ARE IN 
INCHES JMILLIMETERSI 

LEO CATHOOE \ COLLECTOR IELECTRICALL Y 
\~, CONNECTED TO CASEI 

BOTTOM VIEW NOTE 1: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE. 

4 

EMITTER _j \._ LED ANODE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 1.00kVDc'1l 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 240°C(2l 
Input Diode 
Forward DC Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage ............. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60mW(3l 
Output Phototranslstor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<4l 
Notes: 
(1) Measured with input leads shorted together and output leads shorted together. 
(2) AMA flux is recommended. Duration can be extended to 1 O sec. max. when flow soldering. 
(3) Derate linearly 0.6mWf'C above 25°C. 
(4) Derate linearly 2.0mWf'C above 25°C. 
(5) The input waveform is supplied by a generator with the following characteristics: 

Zour = 500, tr!> 15ns, duty cycle = 1 %. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types 3N243, 3N244, 3N245 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

3N243 3N244 3N245 

Symbol Parameter Min Typ Max Min Typ Max Min Typ Max Unit Test Conditions 

Input Diode 

VF Forward Voltage 0.80 1.30 0.80 1.30 0.80 1.30 v IF= 10.0mA 

1.00 1.50 1.00 1.50 1.00 1.50 v IF = 1 O.OmA, TA = -55°C 

0.70 1.20 0.70 1.20 0.70 1.20 v IF= 10.0mA, TA= 100°c 

IR Reverse Current 100 100 100 µA VR=2.0V 

Output Phototranslstor 

V(BR)eeo Collector-Emitter 30 30 30 v le= 1.00mA 

Breakdown Voltage 

V(BR)eeo Emitter-Collector 5.0 5.0 5.0 v le= 100µA 
Breakdown Voltage I 

leeo Collector Dark 100 100 100 nA Vee= 10.ov 
Current 100 100 100 µA Vee= 10.ov, TA= 100°c 

Coupled 

le( on) On-State Collector 1.50 3.0 6.0 mA IF= 10.0mA, Vee= 10.0V 
Current 0.30 0.80 1.50 mA IF= 3.0mA, Vee= 1 o.ov 

0.50 1.00 1.50 mA IF= 10.0mA, Vee= 10.0V, 

TA=-55°C 

0.50 1.00 1.50 mA IF= 1 O.OmA, Vee= 1 O.OV, 

TA=100°C 

Vee(SAT) Collector-Emitter 0.30 v IF = 20mA, le = 1.50mA 

Saturation Voltage 0.30 v IF = 20mA, le = 3.0mA 

0.30 v IF = 20mA, le = 6.0mA 

ho Leakage 100 100 100 nA V10 = ± 1.00kVDC(1l 

Input-to-Output 

C10 Capacitance 5.0 5.0 5.0 pF V10 = OV, f = 1.00MHz<1> 

Input-to-Output 

tr Output Rise Time 10.0 10.0 10.0 µs Vee= 10.0V, IF= 10.0mA,(s) 

It Output Fall Time 10.0 10.0 10.0 µs RL=100'1 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin 3N243TX 
Aprll 1993 

@.OPTEK 

High Reliability Optically Coupled Isolators 
Types3N243TX,3N244TX,3N245TX 

Features 

• High-Reliability processed to Optek's 
military screening program pattemed 
after MIL-S-19500 

• T0-72 hermetically sealed package 
• 1 kVDC electrical isolation 

Description 

Each device in the series is a high 
reliability optically coupled isolator 
consisting of an infrared emitting diode 
and an NPN silicon phototransistor 
mounted in a hermetically sealed 
T0-72 package. 

This series is identical to the JEDEC 
registered optically coupled isolators 
3N243, 3N244, and 3N245 with 
additional high-reliablllty processing. 
This processing is pattemed after 
MIL-S-19500 as shown in the 
accompanying table. 

Replaces 

3N243R,3N244R,3N245R 

DIMENSIONS ARE IN 
INCHES IMUIMETERSI 

NDUECTDR !ELECTRICALLY 
LED CATHDDE ONNECTEO TO CASEI 

3 

BOTTOM VIW NOTE 1: THIS OIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE. 

• 
EMITTER LEO ANODE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 1.00kVDc<1> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 

Input Diode 
Forward DC Current. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage.. . .. . . . . . . .. .. . . . . .. .. . . . .. . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation.............................................. 60mw<3l 
Output Phototranslstor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Collector-Emitter Voltage .. . . . . . .. .. .. .. .. . . . . . . .. . . . . . . . .. . .. . . . . . .. 30V 
Emitter-Collector Voltage ................•...•...........•... ; . . . . . . 5.0V 
Power Dissipation............................................. 2oomw<4> 
Notes: 
(1) Measured with input leads shorted together and output leads shorted together. 
(2) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Cerate linearly 0.60mWJ"C above es0c. 
(4) Cerate linearly 2.0mWJ"C above 25°C. 
(5) The Input waveform is supplied by a generator with the following characteristics: 

Zovr = 500, tr :S 15ns, dlrly cycle = 1 %, pulse width = 1 OOµs. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 
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Types3N243TX,3N244TX,3N245TX 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

3N243TX 3N244TX 3N245TX 
Symbol Parameter 

Min Typ Max Min Typ Max Min Typ Max 
Unit Test Conditions 

Input Diode 

VF Forward Voltage 0.80 1.30 0.80 1.30 0.80 1.30 v IF= 10.0mA 

1.00 1.50 1.00 1.50 1.00 1.50 v IF= 10.0mA, TA= -55°C 

0.70 1.20 0.70 1.20 0.70 1.20 v IF= 10.0mA, TA= 100°C 

IR Reverse Current 100 100 100 µA VR =2.0V 

Output Phototranslstor 

V(BR)eEO Collector-Emitter 30 30 30 v le= 1.00mA 
Breakdown Voltage I 

V(BR)Eeo Emitter-Collector 5.0 5.0 5.0 v IE= 100µA 
Breakdown Voltage 

leEO Collector Dark 100 100 100 nA VeE= 10.0V 
Current 100 100 100 µA VeE = 10.ov, TA= 100°c 

Coupled 

le( on) On-State Collector 1.50 3.00 6.00 mA IF= 10.0mA, VeE = 10.0V 
Current 

0.30 0.80 1.50 mA IF=3.0mA, VeE= 10.0V 

0.50 1.00 1.50 mA IF= 10.0mA, VeE = 1 O.OV, 
TA=-55°C 

0.50 1.00 1.50 mA IF= 10.0mA, VeE = 1 o.ov, 
TA= 100°c 

VeE(SAD Collector-Emitter 0.30 v IF= 20mA, le = 1.50mA 
Saturation Voltage 

0.30 v IF= 20mA, le = 3.0mA 

0.30 v IF = 20mA, le = 6.0mA 

ho Leakage 100 100 100 nA V10 = ± 1.00kVDC(1) 

Input-to-Output 

C10 Capacitance 5.0 5.0 5.0 pF V10 = OV, I= 1.00MHz(1) 

Input-to-Output 

tr Output Rise Time 10.0 10.0 10.0 µs Vee= 10.0V, IF= 10.0mA,(S) 
RL= 1oon 

t1 Output Fall Time 10.0 10.0 10.0 µs 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types3N243TX,3N244TX,3N245TX ~®OPTEK 
100% Processing 

Mil-STD-750 3N243TX 
Screen Method Conditions 3N244TX 

3N245TX 

Pre-Cap Visual Optek's pre-cap visual 100% 

High Temperature Storage 1032 TA= 150°C, t = 24hrs. 100% 

Temperature Cycle 1051 Condition C, 20 cycles, 15 min. each extreme 100% 

Constant Acceleration 2006 20K G, Y1 only 100% 

High Temperature Reverse Bias 1039 Condition A, TA= 125°C, VcE = 24Vdc, IF= 0, 100% 
t = 96hrs. min 

Power Burn-In 1039 Condition B, Por = 175-200mW, TA= 25°C, 100% 
IF = 40mA, t = 160hrs. min 

Hermetic Seal 1071 Fine: Condition H, 5 X 10-8atm cc/sec 100% 
Gross: Condition C 

Group B Inspection (performed on each inspection lot) 

Examination MIL-STD-750 
or Test LTPD 

Method Conditions 

Subgroup 1 15 

Solderability 2026 

Resistance to Solvents 1022 

Subgroup2 10 

Thermal Shock (temperature cycling) 1051 Condition C, 15 min at extremes, 20 cycles 

Hermetic Seal 1071 
Fine Leak Condition H, max leak rate= 5 x 10-8atm cc/sec 

Gross Leak Condition C I 

End Points Group A, Subgroup 2 

Subgroup3 5 

Steady-State Operation Life 1027 Por = 175-200mW, IF= 20mA, TA ='25°C 

End Points Group A, Subgroup 2 

Bond Strength 2037 All internal wires of each device shall be pulled separately. 20 (c=O) 

Subgroup4 

Decap Internal Visual Inspection 2075 Visual criteria in accordance with qualified design. 1 device 

Subgroups 7 

High Temperature Life (non-operating) 1032 t = 340hrs., TA = 150°C 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types3N243TX,3N244TX,3N245TX 
Group C Inspection (performed every six months while in production) 

Examination MIL·STD-750 
or Test LTPD 

Method Conditions 

Subgroup 1 15 

Physical Dimensions 2066 

Subgroup 2 10 

Thermal Shock (glass strain) 1056 Condition A 

Terminal Strength 2036 Condition E 

Hermetic Seal 1071 
Fine Leak Condition H, max leak rate = 5 x 10-satm cc/sec 

Gross Leak Condition C I 
Moisture Resistance 1021 Omit initial conditioning 

End Points Group A, Subgroup 2 

Subgroup 3 10 

Shock 2016 Non-operating 1.5K G's, 0.5ms, 5 blows in each orientation, X1, Y1, Z1 

Vibration, Variable Frequency 2056 

Consistant Acceleration 2006 1 min in each orientation, X 1, Y 1, & Z 1 at 20K G's min 

End Points Group A, Subgroup 2 

Subgroup4 15 

Salt Atmosphere (corrosion) 1041 

Subgroups 15 

Not Applicable 

Subgroup6 10 

Steady-State Operational Life 1026 Por = 175-200mW, IF= 20mA, TA= 25°C, I= 1000hrs. 

End Points Group A, Subgroup 2 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin 3N261 
June 1993 

~®OPTEK 

Optically Coupled Isolators 
Types 3N261, 3N262, 3N263 

Features 

• T0-72 hermetically sealed package 
• 1 kVDC electrical isolation 
• High current transfer ratio at low di

ode current drive 
• TX-TXV process available 

(see Hi-Rel section) 

Description 

The 3N261, 3N262, and 3N263 are 
JEDEC registered optically coupled 
isolators each consisting of an infrared 
emitting diode and an NPN silicon 
phototransistor mounted in a 
hermetically sealed T0-72 package. 

DIMENSIONS ARE IN 
INCHES IMILLIMETERSI 

COLLECTOR IELECTRICALL Y 
LED CATHODE I CONNECTED TO CASEI 

3 

BOTTOM VIEW NOTE 1: THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE. 

4 

EMITTER _j \_ LED ANOOE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 1.00kVDc<1> 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60mw<3> 

Output Phototransistor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<4> 
Notes: 
(1) Measured with input leads shorted together and output leads shorted together. 
(2) RMAflux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.6mWf'C above 25°C. 
(4) Derate linearly 2.0mWf'C above 25°C. 
(5) The input waveform is supplied by a generator with the following characteristics: 

Zour = 500, tr s 15ns, duty cycle= 1%. 
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Types 3N261, 3N262, 3N263 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

3N261 3N262 3N263 
Symbol Parameter 

Min Typ Max Min Typ Max Min Typ Max 
Unit Test Conditions 

Input Diode 

VF Forward Voltage 0.80 1.50 0.80 1.50 0.80 1.50 v IF= 10.0mA 

1.00 1.70 1.00 1.70 1.00 1.70 v IF = 10.0mA, TA = -55°C 

0.70 1.30 0.70 1.30 0.70 1.30 v IF= 10.0mA, TA= 100°c 

IR Reverse Current 100 100 100 µA VR=2.0V 

Output Phototransistor 

V(BR)eEo Collector-Emitter 40 40 40 v le = 1.00mA, IF = 0 
Breakdown Voltage I 

V(BR)ECO Emitter-Collector 7.0 7.0 7.0 v IE= 100µA, IF= 0 
Breakdown Voltage 

leEo Collector Dark 100 100 100 nA VeE = 20.0V, IF= 0 
Current 100 100 100 µA VeE = 20.ov, TA= 100°c 

Coupled 

le(on) On-State Collector 0.50 1.00 5.00 2.00 10.00 mA IF= 1.0mA, VeE = 5.0V 
Current 

0.70 1.40 2.80 mA IF = 2.0mA, VeE = 5.0V, 
TA= ·55°C 

0.50 1.00 2.00 mA IF= 2.0mA, VeE = 5.0V, 
TA=100°C 

VeE(SAT) Collector-Emitter 0.30 v IF= 2.0mA, le= 0.5mA 
Saturation Voltage 

0.30 v IF = 2.0mA, le = 1.0mA 

0.30 v IF= 2.0mA, le= 2.0mA 

ho Leakage 100 100 100 nA V10 = ± 1.00kVDC(1l 
Input-to-Output 

C10 Capacitance 5.0 5.0 5.0 pF V10 = OV, f = 1.00MHz(1l 
Input-to-Output 

Ir Output Rise Time 20.0 20.0 25.0 µs Vee= 10.0V, IF= 5.0mA,(S) 
AL= 100'1 

It Output Fall Time 20.0 20.0 25.0 µs 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin 3N261TX 
April 1993 

~@OPTEK 

High Reliability Optically Coupled Isolators 
Types3N261TX,3N262TX,3N263TX 

Features 

• Processed to Optek's military 
screening program patterned after 
MIL-S-19500 

• T0-72 hermetically sealed package 
• 1 kVDC electrical isolation 
• High current transfer ratio at low diode 

current drive 

Description 

Each device in the series is a high 
reliability optically coupled isolator 
consisting of an infrared emitting diode 
and an NPN silicon phototransistor 
mounted in a hermetically sealed 
T0-72 package. 

This series is identical to the JEDEC 
registered optically coupled isolators 
with additional high-reliability processing. 
This processing is patterned after 
MIL-S-19500 as shown in the 
accompanying table. 

MfilLlll 
.03~0.911 

DIMENSIONS ARE IN 
INCHES IMILLIMETERSI 

\. m:~:~l 4 LEADS - GOLO PLATED KOVAR 

\ _ 1 r- o4~~xo21 

c::±;;;\:J~.19-51-14.9_5_1 -.2-30-.-15.841 

4 .04811.221 c::::;>:I :17814.521 .20915.311 

I .028!0 711 I _t 

I NICKEL 
-2QQJ.lbZl - - .21015.33) 

MIN .17014.321 

I COLLECTOR !ELECTRICALLY 
LEO CATHOOE ~CONNECTED TO CASE! 

2 3 

BOTTOM VIEW NOTE 1 THIS DIMENSION IS CONTROLLED 
AT THE HOUSING SURFACE 

I 4 

EMITTER _j \_ LEO ANODE 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage.............................. ± 1.00kVDc!1) 

Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c(2) 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60mW(3) 

Output Phototransistor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30mA 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 2oomw(4) 
Notes: 
(1) Measured with input leads shorted together and output leads shorted together. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 0.60mWfC above 25°C. 
(4) Derate linearly 2.0mWfC above 25°C. 
(5) The input waveform is supplied by a generator with the following characteristics: 

ZoUT = 50'2, tr s: 15ns, duty cycle = 1 %, pulse width = 1 OOµs. 
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Types3N261TX,3N262TX,3N263TX 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

3N261TX 3N262TX 3N263TX 
Symbol Parameter 

Min Typ Max Min Typ Max Min Typ Max 
Unit Test Conditions 

Input Diode 

VF Forward Voltage 0.80 1.50 0.80 1.50 0.80 1.50 v IF= 10.0mA 

1.00 1.70 1.00 1.70 1.00 1.70 v IF = 1 O.OmA, TA = -55°C 

0.70 1.30 0.70 1.30 0.70 1.30 v IF= 10.omA, TA= 100°c 

IR Reverse Current 100 100 100 µA VR=2.0V 

Output Phototransistor 

V(BR)eEO Collector-Emitter 40 40 40 v le= 1.00mA 
Breakdown Voltage I 

V(BR)Eeo Emitter-Collector 7.0 7.0 7.0 v IE= 100µA 
Breakdown Voltage 

leeo Collector Dark 100 100 100 nA Vee= 10.0V 
Current 100 100 100 µA Vee= 10.ov, TA= 100°c 

Coupled 

le( on) On-State Collector 0.50 1.00 5.0 2.00 10.0 mA IF = 1.0mA, Vee= 5.0V 
Current 

0.70 1.40 2.80 mA IF= 2.0mA, Vee= 5.0V, 
TA=·55°C 

0.50 1.00 2.00 mA IF= 2.0mA, Vee= 5.0V, 
TA= 100°c 

Vee(SAT) Collector-Emitter 0.30 v IF = 2.0mA, le = 0.50mA 
Saturation Voltage 

0.30 v IF = 2.0mA, le = 1.0mA 

0.30 v IF= 2.0mA, le= 2.0mA 

ho Leakage 10 10 10 nA V10 = ± 1.00kVoc<1> 
Input-to-Output 

C10 Capacitance 5.0 5.0 5.0 pf V10 = OV, f = 1.00MHz<1l 
Input-to-Output 

tr Output Rise Time 20.0 20.0 25.0 µs Vee= 10.0V, IF= 5.0mA,<5> 
RL= 1000 

t1 Output Fall Time 20.0 20.0 25.0 µs 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types3N261TX,3N262TX,3N263TX ~®OPTEK 
100% Processing 

Mil-STD-750 3N261TX 
Screen Conditions 3N262TX Method 3N263TX 

Pre-Cap Visual Optek's pre-cap visua1(6) 100% 

High Temperature Storage 1032 TA= 150°C, t = 24hrs. 100% 

Temperature Cycle 1051 Condition C, 20 cycles, 15 min each extreme 100% 

Constant Acceleration 2006 20K G's, Y1 only 100% 

High Temperature Reverse Bias 1039 Condition A, TA= 125°C, Vee = 24Vdc, IF= 0, 100% 
t = 96hrs. min 

Power Burn-In 1039 Condition B, Por = 175-200mW, TA= 25°C, 100% 
IF = 40mA, t = 160hrs. min 

Hermetic Seal 1071 Fine: Condition H, 5 X 10"8atm cc/sec 100% 
Gross: Condition C 

(6) Visual inspection based upon Optek's interpretation of the requirements of a JANTX device per MIL-S-19500/548 specification. 

Group B Inspection (performed on each inspection lot) 

Examination MIL-STD-750 
or Test LTPD 

Method Conditions 

Subgroup1 15 

Solderability 2026 

Resistance to Solvents 1022 

Subgroup2 10 

Thermal Shock (temperature cycling) 1051 Condition C, 15 min at extremes, 20 cycles 

Hermetic Seal 1071 
Fine Leak Condition H, max leak rate= 5 x 10-aatm cc/sec 

Gross Leak Condition C 

End Points Group A, Subgroup 2 

Subgroup3 5 

Steady-State Operation Life 1027 Por = 175-200mW, IF= 20mA, TA= 25°C 

End Points Group A, Subgroup 2 

Bond Strength 2037 All internal wires of each device shall be pulled separately. 20 (c=O) 

Subgroup4 

Decap Internal Visual Inspection 2075 Visual criteria in accordance with qualified design. 1 device 

Subgroup& 7 

High Temperature Life (non-operating) 1032 t = 340hrs., TA= 150°C 
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Types3N261TX,3N262TX,3N263TX 
Group C Inspection (performed every six months while in production) 

Examination MIL-STD-750 
or Test LTPD 

Method Conditions 

Subgroup 1 15 

Physical Dimensions 2066 

Subgroup 2 10 

Thermal Shock (glass strain) 1056 Condition A 

Terminal Strength 2036 Condition E 

Hermetic Seal 1071 
Fine Leak Condition H, max leak rate = 5 x 1 o·8atm cc/sec 

Gross Leak Condition C I 
Moisture Resistance 1021 Omit initial conditioning 

End Points Group A, Subgroup 2 

Subgroup3 10 

Shock 2016 Non-operating 1.5K G's, 0.5ms, 5 blows in each orientation, X1, Y1, Z1 

Vibration, Variable Frequency 2056 

Constant Acceleration 2006 1 min in each orientation, X1, Y1, & Z1at20K G's min 

End Points Group A, Subgroup 2 

Subgroup4 15 

Salt Atmosphere (corrosion) 1041 

Subgroups 15 

Barometric Pressure 1001 Not Applicable 

Subgroup6 10 

Steady-State Operational Life 1026 PoT = 175-200mW, IF = 20mA, TA= 25°C, t = 1 OOOhrs. 

End Points Group A, Subgroup 2 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin 4N22A 
May 1993 

@©OPTEK 

Optically Coupled Isolators 
Types4N22A,4N23A,4N24A 

Features 

• High current transfer ratio 
• T0-78 hermetic package 
• 1.0 kV electrical isolation 
• Base lead provided for conventional 

transistor biasing 
• JANTX version available per 

MIL-S-19500/486 
• Higher breakdown voltage devices 

available as the "HV" series 
• Patent number 4124860 

Description 

The 4N22A, 4N23A, and 4N24A are 
optically coupled isolators each 
consisting of a gallium arsenide LED and 
a silicon phototransistor mounted side by 
side and coupled on a ceramic substrate 
in a hermetic T0-78 package. All 
electrical characteristics for the 4N22A, 
4N23A, and 4N24A are per the JEDEC 
registered test conditions. The 
4N22AHV, 4N23AHV, and 4N24AHV 
series of optoisolators are available 
when higher breakdown voltages are 
required. 

The T0-78 package offers high power 
dissipation, ease of heat sinking and 
superior operation in hostile 
environments. 

.100 (2.54) MAX 
SEE NOTE 1 

COLLECTORttANODE 3 5 

BASE 2 ,f 6 NC 

1 7 
EMITIER CATHODE 

BOTTOM VIEW 

019 (O 481 
16 (0 41 ) 6 LEADS· GOLD PLATED KOVA 

-+j r- 040 ( 1 02) MAX 

77 
.335 (8.51) .370 (9.40) 
.305 (7.75) .335 (8.51) 

.185 (4.70) 

.155 (3.94) 

DIMENSIONS ARE IN INCHES 
(MILLIMETERS). 

NOTE 1: THIS DIMENSION 
IS CONTROLLED AT THE 
HOUSING SURFACE. 

NICKEL 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 1.00 kVDc<1> 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -65°C to+ 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 
Input Diode 
Forward DC Current (65°C or below). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40tnA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . 1.00A 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60mw<3> 

Output Sensor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Collector-Base Voltage.............................................. 35V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300mw<4> 
Notes: 
(1) Measured with input diode leads shorted together and output leads shorted together. 
(2) AMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.0mWf'C above 65°C. 
(4) Derate linearly 3.0mWf'C above 25°C. 
(5) Not 100% tested. 
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Types 4N22A, 4N23A, 4N24A 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Type Min Typ Max Units Test Conditions 

Input Diode 

VF Forward Voltage 0.80 1.30 v IF= 10.0mA 

1.00 1.50 v IF= 10.0mA, TA = -55°c(S) 

0.70 1.20 v IF= 10.0mA, TA= 100°d5l 

IA Reverse Current 100 µA VR=2.0V 

Output Phototransistor 

V(SR)eso Collector-Base Breakdown 35 v le= 100µA, IE= 0, IF= 0 

V(SR)eEO Collector-Emitter Breakdown 35 v le = 1.0mA, Is= 0, IF = 0 

V(SR)ESO Emitter-Base Breakdown 4.0 v IE = 100µA, le= 0, IF= 0 I 
le(OFF) Collector-Emitter Dark Current 100 nA VeE=20V, ls=O, IF=O 

100 µA VcE = 20V, Is= 0, IF= 0, TA= 1 oo0c 

Coupled 

le(ON) On-State Collector Current 4N22A 0.15 mA VcE = 5.0V, Is= 0, IF= 2.0mA 
2.50 mA VcE = 5.0V, Is= 0, IF= 10.0mA 
1.00 mA VeE = 5.0V, Is= 0, IF= 10.0mA, TA= -55°C 
1.00 mA VeE = 5.0V, Is= 0, IF= 10.0mA, TA= 100°C 

4N23A 0.20 mA VeE = 5.0V, Is= 0, IF= 2.0mA 
6.00 mA VcE = 5.0V, Is= 0, IF= 10.0mA 
2.50 mA VcE = 5.0V, Is= 0, IF= 10.0mA, TA= -55°C 
2.50 mA VeE=5.0V, ls=O, IF= 10.0mA, TA= 100°C 

4N24A 0.40 mA VeE = 5.0V, Is= 0, IF= 2.0mA 
10.0 mA VcE = 5.0V, Is= 0, IF= 10.0mA 
4.00 mA VcE = 5.0V, Is= 0, IF= 10.0mA, TA= -55°C 
4.00 mA VeE = 5.0V, Is= 0, IF= 10.0mA, TA= 100°C 

VeE(SAT) Collector-Emitter Saturation 4N22A 0.30 v le= 2.5mA, Is = 0, IF= 20.0mA 
4N23A 0.30 le= 5.0mA, Is= 0, IF= 20.0mA 
4N24A 0.30 le= 10.0mA, Is= 0, IF= 20.0mA 

hFE DC Current Gain 4N22A 200 
4N23A 300 VcE = 5.0V, le= 10.0mA, IF= OmA 
4N24A 400 

Rio Resistance (Input to Output) 1011 n V10 = ± 1 OOOVdc(1l 

C10 Capacitance (Input to Output) 5.0 pF V10 = O.OV, f = 1.0MHz(1l 

tr Output Rise Time 4N22A 15.0 µs 
4N23A 15.0 µs 
4N24A 20.0 µs Vee= 10.0V, IF= 10.0mA, RL= 1000 

It Output Fall Time 4N22A 15.0 µs 
4N23A. 15.0 µs 
4N24A 20.0 µs 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin 4N22AJAN 
Aprll 1993 

@®OPTEK 

Optically Coupled Isolators 
Types JANTX, JANTXV-4N22A, 4N23A, 4N24A 

Features 

• High-Reliability processed to 
MIL-S-19500/486 

• 1 kV electrical isolation 
• Base contact is provided for 

conventional transistor biasing 
• JANTX, JANTXV qualified 
• Patent number4124860 

Description 

The JANTX and JANTXV series of the 
4N22A, 4N23A and 4N24A are JEDEC 
registered, DESC qualified, optically 
coupled isolators. High reliability 
processing on the devices is performed 
in accordance with MIL-S-19500/486. 

Each device in the series consists of an 
infrared emitting diode and a NPN silicon 
phototransistor mounted in a 
hermetically sealed T0-78 package. The 
suffix letter "A" denotes the collector is 
electrically isolatecJ from the case. 

DIMENSIONS ARE IN INCHES 
(MILLIMETERS). 

COLLECTttR ANODE 
3 5 

BASE 2 ..,;>' 6 ---NC 

I 7 
EMITTER CATHODE 

BOTTOM VIEW 

NOTE 1: THIS DIMENSION IS 
CONTROLLED AT THE HOUSING 
SURFACE. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 1.00 kVDC(1) 

Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -65°C to + 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°d2l 
Input Diode 
Forward DC Current (65°C or below). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . 1.00A 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60mW(3) 

Output Sensor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Collector-Base Voltage.............................................. 35V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0V 
Power Dissipation............................................. 300mW(4) 
Notes: 
(1) Measured with input diode leads shorted together and output leads shorted together. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(3) Derate linearly 1.0mWf'C above 65°C. 
(4) Derate linearly 3.0mWf'C above 25°C. 
(5) Not 100% tested. 
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Types JANTX, JANTXV - 4N22A, 4N23A, 4N24A 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

JANTX, JANTXV 

Symbol Parameter 4N22A 4N23A 4N24A Units Test Conditions 

Min Max Min Max Min Max 

Input Diode 

VF Forward Voltage 0.80 1.30 0.80 1.30 0.80 1.30 v IF= 10.0mA 
1.00 1.50 1.00 1.50 1.00 1.50 v IF = 1 O.OmA, TA = -55°d5l 
0.70 1.20 0.70 1.20 0.70 1.20 v IF= 1 O.OmA, TA= 100°c(S) 

IR Reverse Current 100 100 100 µA VR = 2.0V 

Output Phototransistor 

V(aR)eEO Collector-Emitter 35 35 35 v le = 1.0mA, la = 0, IF = O 
Breakdown Voltage I 

V(aR)eao Collector-Base 35 35 35 v le = 100µA, la = o, IF= o 
Breakdown Voltage 

V(aR)EaO Emitter-Base 4.0 4.0 4.0 v IE= 100µA, le= 0, IF = 0 
Breakdown Voltage 

leEO Collector-Emitter Dark Current 100 100 100 nA VeE = 20V, la= 0, IF= 0 
100 100 100 µA VeE = 20V, la= 0, IF= 0, 

TA= 100°c 

Coupled 

le(ON) On-State Collector Current 0.15 0.20 0.40 mA IF= 2.0mA, VeE = 5V, la= 0 
2.50 6.00 10.0 mA IF = 1 O.OmA, VeE = 5V, la= 0 
1.00 2.50 4.00 mA IF = 10.0mA, VeE = 5V, la= 0, 

TA=-55°C 
1.00 2.50 4.00 mA IF= 10.0mA, VeE = 5V, la= 0, 

TA= 100°c 

VeE(SAT) Collector-Emitter Saturation 0.30 v IF = 20mA, le = 2.5mA, la= O 
Voltage 0.30 IF = 20mA, le = 5.0mA, la= O 

0.30 IF = 20mA, le = 1 O.OmA, la= 0 

hFE DC Current Gain 200 300 400 VeE = 5.0V, le= 10.0mA, 
IF=OmA 

Rio Resistance (Input-to-Output) 1011 1011 1011 n V10 = ± 1.ovDc(1> 

C10 Capacitance (Input to Output) 5.0 5.0 5.0 pF V10 = OV, I= 1.0MHz(1) 

tr Output Rise Time 15.0 15.0 20.0 µs Vee= 10.0V, IF= 10.0mA, 
It Output Fall Time 15.0 15.0 20.0 µs RL= 10on 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types JANTX, JANTXV - 4N22A, 4N23A, 4N24A ~® OPTEK 
Simplified JANTX Product Flow 

JANTX JANTXV 

100% Processing Pluse Sample Same as JANTX Plus 100% 
Environmental and Life Testing Internal Visual Inspection 

Commercial Product 100% Pre-Cap Visual 
J, J, 

100% Processing 100% Processing 
J, J, 

Group A, B, C Sample Test Group A, B, C Sample Test 
J, J, 

Ship Ship 

100% Processing 

MIL-STD- JANTX4N22A JANTXV4N22A 
JANTX4N23A JANTXV4N23A 

Screen 750 Conditions JANTX4N24A JANTXV4N24A Method 

Pre-Cap Visual Per Mil-S-19500/486 -- 100% 

High Temperature Storage TA = 12s0c, t = 72hrs. 100% 100% 

Temperature Cycle 1051 Condition B, 10 Cycles, 15 min@ extreme 100% 100% 

Constant Acceleration 2006 20K G's, Y1 only 100% 100% 

High Temperature Reverse 1039 Condition A, TA= 125°C, Vee= 20V, 100% 100% 
Bias IF= 0, t = 96hrs. min 

Power Bum-In 1039 Condition B, Vee = 20V, Vee= 1 O ± 5V, 
Pt= 275 ± 25mW, TA= 25°C, IF= 40mA, 100% 100% 
t = 168hrs. min 

Monitored Temperature Cycle 1051 Condition B, Monitored, 1 Cycle, 15 min@ 100% 100% 
extreme 

Hermetic Seal 1071 Fine: Condition G or H, 1 x 10·7 atm cc/sec 100% 100% 
Gross: Condition C 

External Visual Examination 2071 100% 100% 
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Types JANTX, JANTXV - 4N22A, 4N23A, 4N24A 
a r ua 1ty an d R I" b"li L A e1a I ty ot cceptance T est~_ 

Subgroup Examination or Test Method MIL-STD-750 Sample size or L TPD 

Group A MIL-S-19500/486 

1 Visual & Mechanical 2071 LTPD=5 

2 DC Electrical Table 1 (/486) 116, c = 0 

3 Temperature Tests Table 1 (/486) 116, c = 0 

4 Dynamic Tests Table 1 (/486) 116, c = 0 

5 Not Applicable 

6 Not Applicable 

7 Monitored Temp Cycle (1 Cycle) 1051 116, c = 0 

Group B MIL-S-19500/486 I 
Subgroup Examination or Test Method MIL-STD-750 Sample Size or L TPD 

1 Solderability 2026 LTPD = 15 
Resistance to Solvents 1022 LTPD = 15 

2 Thermal Shock 1051 LTPD = 10 
Hermetic Seal (Condition H and C) 1071 
End Points Table IV (/486) 

3 Steady State Life 1027 LTPD=5 
End Points Table IV (/486) 

4 Decap Internal Visual 2075 1, C=O 
Bond Strength 2037 20Wires 

5 Not Applicable 

6 High Temp Life (Non-Operating) 1032 LTPD=7 
End Points Table IV (/486) 

Group C Mil-S-19500/486 (Performed Every 6 Months) 

Subgroup Examination or Test Method MIL-STD-750 Sample Size or L TPD 

1 Physical Dimensions 2066 LTPD = 15 

2 Thermal Shock (Glass Strain) 1056 LTPD = 10 
Terminal Strength (Not Applicable) -
Hermetic Seal (Condition H and C) 1071 
Moisture Resistance 1021 
External Visual 2071 
End Points Table IV (/486) 

3 Shock 2016 LTPD = 10 
Vibration, Variable Frequency 2056 
Constant Acceleration 2006 
End Points Table IV (/486) 

4 Salt Atmosphere 1041 LTPD = 15 

5 Not Applicable 

6 Steady State Operation Life (1000 hrs.) 1026 LTPD = 10 
End Points Table IV (/486) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin JANTX4N22AU 
May 1993 

~.OPTEK 

Surface Mount Optically Coupled Isolators 
Types JANTX, JANTXV - 4N22AU, 4N23AU, 4N24AU 

Features 

• JANTX, JANTXV qualified per 
MIL-S-19500/486 

• Surface Mountable 
• 1 kV Electrical Isolation 
• Base contact provided for 

conventional transistor biasing 

Description 

The JANTX and JANTXV series 
4N22AU, 4N23AU, and 4N24AU are 
DESC qualified, surface mount optically 
coupled isolators. High reliability 
processing on the devices is performed 
in accordance with MIL-S-19500/486. 

Each device in the series consists of an 
infrared emitting diode and an NPN 
silicon phototransistor mounted in a 
hermetically sealed ceramic surface 
mount package. The suffix letter "A" 
denotes the col!ector is electrically 
isolated from the case and "U" denotes 
surface mount package. 

This data sheet is provided as a 
summary reference. Refer to 
MIL-S-19500/486 for complete 
requirements. 

1 ~ .080(2.03) 
I .066(1.68) 

a 
~ ANODE] ~COLLECTOR 

--m•Ef--t-......I. CATHODE EMITTER 
6 4BASE S 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 1.0 kVDd1> 
Storage and Operating Temperature Range . . . . . . . . . . . . . . . . . . . -65°C to+ 125°C 
Soldering Temperature (vapor phase reflow)........................... 215°C 
Soldering Temperature (heated collet for 5 sec) . . . . . . . . . . . . . . . . . . . . . . . . 260°C 
Input Diode 
Forward DC Current (65°C or below)................................ 40mA(2) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Peak Forward Current (1 µs pulse width, 300 pps) . . . . . . . . . . . . . . . . . . . . . . 1.00A 
Output Sensor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35V 
Collector-Base Voltage.............................................. 35V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300mW(3l 
Notes: 
(1) Measured with input diode leads shorted together and output leads shorted together. 
(2) Derate linearly 0.67mAl°C above 65°C. 
(3) Derate linearly 3.0mWf'C above 25°C. 
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Types JANTX, JANTXV - 4N22AU, 4N23AU, 4N24AU 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Type Min Typ Max Units Test Conditions 

Input Diode 

VF Forward Voltage 0.80 1.30 v IF= 10.0mA 

1.00 1.50 v IF = 1 O.OmA, TA = -55°C 

0.70 1.20 v IF= 10.0mA, TA= 100°c 

IA Reverse Current 100 µA VR=2.0V 

Output Phototranslstor 

V(eR)eBO Collector-Base Breakdown Voltage 35 v le= 100µA, le= 0, IF= O 

V(eR)eEO Collector-Emitter Breakdown Voltage 35 v le = 1.0mA, le = O, IF = o 

V(eR)Eeo Emitter-Base Breakdown Voltage 4.0 v IE= 100µA, le= 0, IF= 0 

le(OFF) Collector-Emitter Dark Current 100 nA Vee=20V, le=0, IF=O 

100 µA Vee= 2ov, le= o, IF= o, TA= 100°c I 
Coupled 

le( ON) On-State Collector Current 4N22AU 0.15 mA Vee= 5.0V, le= o. IF= 2.0mA 

2.50 mA Vee= 5.0V, le= 0, IF= 1 O.OmA 

1.00 mA Vee= 5.0V, le= 0, IF= 10.0mA, TA= -55°C 

1.00 mA Vee= 5.0V, le= o, IF= 10.omA, TA= 100°c 

4N23AU 0.20 mA Vee = 5.0V, le = 0, IF = 2.0mA 

6.00 mA Vee= 5.0V, le= 0, IF= 10.0mA 

2.50 mA Vee= 5.0V, le= 0, IF= 10.0mA, TA= -55°C 

2.50 mA Vee= 5.0V, le= O, IF= 10.0mA, TA= 100°c 

4N24AU 0.40 mA Vee= 5.0V, le= 0, IF= 2.0mA 

10.00 mA Vee= 5.0V, le= 0, IF= 1 O.OmA 

4.00 mA Vee= 5.0V, le= 0, IF= 10.0mA, TA= -55°C 

4.00 mA Vee= 5.0V, le= o, IF= 10.omA, TA= 100°c 

Vee(SAT) Collector-Emitter Saturation 4N22AU 0.30 v le = 2.5mA, le = O, IF = 20.0mA 

Voltage 4N23AU 0.30 le = 5.0mA, le = O, IF = 20.0mA 

4N24AU 0.30 le= 10.0mA, le= o, IF= 20.0mA 

hFE DC Current Gain 4N22AU 200 
4N23AU 300 Vee= 5.0V, le= 10.0mA, IF= OmA 

4N24AU 400 

Rio Resistance (Input to Output) 1011 n V10 = ± 1000Vdc(1l 

C10 Capacitance (Input to Output) 5.0 pF V10 = O.OV, f = 1.0MHz<1l 

tr Output Rise Time 4N22AU 15.0 µs 
4N23AU 15.0 µs 
4N24AU 20.0 µs Vee= 10.0V, IF= 10.0mA, AL= 100'1 

t1 Output Fall Time · 4N22AU 15.0 µs 
4N23AU 15.0 µs 
4N24AU 20.0 µs 

Optek reserves the right to make changes at any time In order to improve design and to supply the best product possible. 
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Types JANTX, JANTXV - 4N22AU, 4N23AU, 4N24AU 
Simplified JANTX Product Flow 

JANTX JANTXV 
100% Processing, Plus Sample Same as JANTX Plus 100% 
Environmental and Life Testing Internal Visual Inspection 

JAN Qualified Build 100% Pre-Cap Visual 
.J, .J, 

100% Processing 100% Processing 
J, J, 

Group A, B, C Sample Test Group A, B, C Sample Test 
.J, J, 

Ship Ship 

100% Processing 

JANTX4N22AU JANTXV4N22AU 
Screen MIL-STD- Conditions JANTX4N23AU JANTXV4N23AU 

750 JANTX4N24AU JANTXV4N24AU 
Method 

Pre-Cap Visual 2072 - 100% 

High Temperature Storage TA = 125°C, t = 24hrs. 100% 100% 

Temperature Cycle 1051 Condition B, 10 Cycles, 15 min@ 100% 100% 
-55°C to + 125°C 

Constant Acceleration 2006 20K G's, Y1 only 100% 100% 

Hermetic Seal 1071 Fine: Condition H, 5 x 10-satm cc/sec 100% 100% 

Gross: Condition C 

High Temperature Reverse 1039 Condition A, TA= 125°C, Vee= 28V, 100% 100% 
Bias IF = 0, t = 48hrs. min 

Interim Electrical - 100% 100% 

Power Bum-In 1039 Condition B, Vee= 20V, Vee= 10 ± 5V, 

Pt= 275 ± 25mW, TA= 25°C, IF= 40mA, 100% 100% 

t = 168hrs. min 

Final Electrical - 100% 100% 
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Types JANTX, JANTXV - 4N22AU, 4N23AU, 4N24AU 
Quality and Reliability Lot Acceptance Testing 

Subgroup Examination or Test Method MIL·STD-750 Sample size or L TPD 

Group A MIL·S-19500/486 

1 Visual & Mechanical 2071 LTPD=5 

2 DC Electrical Table 1 (/486) 116, c = 0 

3 Temperature Tests Table 1 (/486) 116, c = 0 

4 Dynamic Tests Table 1 (/486) 116, c = 0 

5 Not Applicable 

6 Not Applicable 

7 Monitored Temp Cycle (1 Cycle) 1051 116,C=O 

Group B MIL·S-19500/486 

Subgroup Examination or Test Method MIL-STD-750 Sample Size or L TPD 

1 Solderability 2026 LTPD = 15 
Resistance to Solvents 1022 LTPD = 15 

2 Thermal Shock 1051 LTPD = 10 

Hermetic Seal (Condition H and C) 1071 

End Points Table IV (/486) 

3 Steady State Life 1027 LTPD=5 
End Points Table IV (/486) 

4 Decap Internal Visual 2075 1, C=O 

Bond Strength 2037 20Wires 

5 Not Applicable 

6 High Temp Life (Non-Operating) 1032 LTPD=7 

End Points Table IV (/486) 

Group C Mil·S-19500/486 (Performed Every 6 Months) 

Subgroup Examination or Test Method MIL-STD-750 Sample Size or L TPD 

1 Physical Dimensions 2066 LTPD = 15 

2 Thermal Shock (Glass Strain) 1056 LTPD = 10 

Terminal Strength (Not Applicable) -
Hermetic Seal (Condition H and C) 1071 

Moisture Resistance 1021 

External Visual 2071 

End Points Table IV (/486) 

3 Shock 2016 LTPD=10 

Vibration, Variable Frequency 2056 

Constant Acceleration 2006 

End Points Table IV (/486) 

4 Salt Atmosphere 1041 LTPD= 15 

5 Not Applicable 

6 Steady State Operation Life (1000 hrs.) 1026 LTPD= 10 

End Points Table IV (/486) 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin 4N47 
May1993 

@.OPTEK 

Optically Coupled Isolators 
Types 4N47, 4N48, 4N49 

Features 

• High current transfer ratio 
• T0-78 hermetic package 
• 1.0 kV electrical isolation 
• Base lead provided for conventional 

transistor biasing 
• JANTX version available per 

MIL-S-19500/548 
• Higher breakdown voltage devices 

available as the "HV" series 
• Patent number 4124860 

Description 

The 4N47, 4N48, and 4N49 are optically 
coupled isolators each consisting of an 
infrared light emitting diode and a silicon 
phototransistor mounted side by side on 
a ceramic substrate and coupled in a 
hermetic T0-78 package. All electrical 
characteristics are according to the 
JEDEC registered 4N47, 4N48, and 
4N49 test conditions. The 4N47HV, 
4N48HV, and 4N49HV series of 
optoisolators are available when higher 
breakdown voltages are required. 

The T0-78 package offers high power 
dissipation, ease of heat sinking and 
superior operation in hostile 
environments. 

.100 (1.541 MAX 
SEE NOTE 1 

.100(1.54)MAX 
SEE NOTE 1 

.100(5.0B)MAX 

.800(15.141 

.500 (11.70) 

COLLECTOR HANOOE 3 5 

BASE 1 ,:: 6 NC 

1 7 
EMITIER CATHODE 

BOTTOM VIEW 

Olm :ii 6 LEADS - GOLD PLA TEO KOVAR 

_, r- 04011 01) MAX 

I 
.335(8.51) .37019.40! 
.305(7.75) .335(8.51) 

.18514.70) 

.155(3.94) 

DIMENSIONS ARE IN INCHES 
!MILLIMETERS). 

NOTE1: THIS DIMENSION 
IS CDNIBOLLEO AT THE 
HOUSING SURFACE. 

NICKEL 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 1.00kVDc<1> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Soldering Temperature [1/16 in. (1.6mm)) from case for 5 sec. with soldering 
iron) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . 240°C 
Input Diode 
Forward DC Current (65°C or below). .. . .. . .. . . .. .. . . .. . . .. . .. . . .. .. . 40mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60mw2> 

Output Phototranslstor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SOmA 
Collector-Base Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45v<3> 
Collector-Emitter Voltage .. . . . . . . . .. . . . . .. . . .. . .. . .. . . .. .. .. . .. . . . . . . 40V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0V 
Power Dissipation.. .. . . .. . .. . . . . .. . . . . . . . . .. . .. . .. . . .. .. .. . .. . 300mw<4> 
Notes: 
(1) Measured with input leads shorted !~ether and output leads shorted together. 
(2) Derate linearly 1.00mWf'C above 65 C. 
(3) 4N47HV, 4N48HV, and 4N49HV are available rated at 55V minimum. 
(4) Derate linearly 3.0mWf'C above 25°C. 
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Types 4N47, 4N48, 4N49 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Type Min Typ Max Units Test Conditions 

Input Diode 

VF Forward Voltage 0.80 1.50 v IF= 10.0mA 
1.00 1.70 v IF= 10.0mA, TA= -55°C 
0.70 1.30 v IF = 1 O.OmA, TA = 100°c 

IR Reverse Current 100 µA VR = 2.0V 

Output Phototransistor 

V(SR)eso Collector-Base Breakdown Voltage!3) 45 v le = 1 OOµA, IE = 0, IF= 0 

V(SR)eEO Collector-Emitter Breakdown Voltage!3) 40 v le = 1.0mA, ls = o, IF= o 

V(SR)ESO Emitter-Base Breakdown Voltage 7.0 v IE= 100µA, le= 0, IF= 0 

le(OFF) Collector-Emitter Dark Current 100 nA VeE = 20V, Is= 0, IF= 0 
100 µA VeE = 20V, ls= 0, IF= 0, TA= 100°C 

I 
leS(OFF) Collector-Base Dark Current 100 nA Ves = 20V, Is= 0, IF= 0 

Coupled 

IC(ON) On-State Collector Current 4N47 T 0.5 mA VeE = 5.0V, ls= 0, IF= 1.0mA 
0.7 mA VeE = 5.0V, ls= 0, IF= 2.0mA, TA= -55°C 
0.5 mA VeE = 5.0V, Is= 0, IF= 2.0mA, TA= 1 oo0c 

4N48 1.0 5.0 mA VeE = 5.0V, Is= 0, IF= 1.0mA 
1.4 mA VeE = 5.0V, Is= 0, IF= 2.0mA, TA= -55°C 
1.0 mA VeE = 5.0V, ls= 0, IF= 2.0mA, TA= 100°C 

4N49 2.0 10.0 mA VeE = 5.0V, Is= 0, IF= 1.0mA 
2.8 mA VeE = 5.0V, Is= 0, IF= 2.0mA, TA= -55°C 
2.0 mA VeE = 5.0V, Is= 0, IF= 2.0mA, TA= 100°C 

leS(ON) On-State Collector Base 30 µA Ves = 5.0V, IE= 0, IF= 1 OmA 

VeE(SAT) Collector-Emitter Saturation 4N47 0.30 v le = 0.5mA, Is= 0, IF = 2.0mA 
Voltage 4N48 

I 
0.30 v le = 1.0mA, ls= 0, IF= 2.0mA 

4N49 I 0.30 v le = 2.0mA, ls= 0, IF= 2.0mA 

hFE DC Current Gain 4N47 100 I 
I I 

4N48 100 VeE = 5.0V, le= 10.0mA, IF= OmA 
4N49 1~ 

Rio Resistance (Input to Output) 1011 n V10 = ± 1000Vdc(1) 

C10 Capacitance (Input to Output) 5.0 pF V10 = O.OV, f = 1.0MHz<1l 

tr Output Rise Time 4N47 20.0 µs 
4N48 20.0 µs 
4N49 25.0 µs Vee= 10.0V, 

IF=5.0mA, 
It Output Fall Time 4N47 20.0 µs RL= 1000 

4N48 20.0 µs 
4N49 25.0 µs 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
13-27 



Product Bulletin 4N47 JANTX 
May 1993 

~®OPTEK 

Optically Coupled Isolators 
Types JANTX, JANTXV- 4N47, 4N48, 4N49 

Features 

• High current transfer ratio 
• T0-78 hermetic package 
• 1.0 kV electrical isolation 
• Base lead provided for. conventional 

transistor biasing 
• JANTX qualified per MIL-S-19500/548 
• Patent number 4124860 

Description 

The JANTX and JANTXV series of the 
4N47, 4N48, and 4N49 are JEDEC 
registered, DESC qualified, optically 
coupled isolators. High reliability 
processing on devices is performed in 
accordance with MIL-S-19500/548. 

.100 {2.54) MAX 
SEE NOTE 1 

.100 {2.54) MAX 
SEE NOTE 1 

.200 {5.08) MAX 

.600 {15.24) 

.500 {12.70) 

COLLECTOR l:f ANODE 3 5 

BASE \) ..f 6 NC 

1 7 
EMITIER - ·· CATHODE 

BOTIOMVIEW 

019 {0 48) 

\

16(0 4l) 6LEADS-GOLDPLATEDKOVAR 

--j !- 040 (1 02) MAX 

- t 

J_~ 
.155 {3.94) 

.335 {B.51) .370 {9.40) 

.3o5T7.75J .335 IB.511 

DIMENSIONS ARE IN INCHES 
{MILLIMETERS). 

NOTE 1: THIS DIMENSION 
IS CONTROLLED AT THE 
HOUSING SURFACE. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 1.00kVDC(1l 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Soldering Temperature (1/16 in. (1.6mm)) from case for 5 sec. with soldering 
iron] .. ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C 
Input Diode 
Forward DC Current(65°C or below). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40mA 
Reverse Voltage.............................. . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60mW(2) 

Output Phototransistor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Collector-Base Voltage.............................................. 45V 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0V 
Power Dissipation............................................. 300mW(3) 
Notes: 
(1) Measured with input leads shorted t9Qether and output leads shorted together. 
(2) Derate linearly 1.0mWf'C above 65°C. 
(3) Derate linearly 3.0mWf'C above 25°C. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

13-28 



Types JANTX, JANTXV - 4N47, 4N48, 4N49 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Type Min Typ Max Units Test Conditions 

Input Diode 

VF Forward Voltage 0.80 1.50 v IF= 10.0mA 
1.00 1.70 v IF = 10.0mA, TA = -55°C 
0.70 1.30 v IF= 10.omA, TA= 100°c 

IR Reverse Current 100 µA VR=2.0V 

Output Phototransistor 

V(SR)eBO Collector-Base Breakdown Voltage 45 v le= 100µA, IE= 0, IF= 0 

V(SR)eEO Collector-Emitter Breakdown Voltage 40 v le= 1.0mA, Is= 0, IF= 0 

V(SR)EBO Emitter-Base Breakdown Voltage 7.0 v IE=100µA, le:O, IF=O 

IC(OFF) Collector-Emitter Dark Current 100 nA VeE=20V, ls=O, IF=O 
100 µA VeE = 20V, Is= 0, IF= 0, TA= 100°c 

I 
I es( OFF) Collector-Base Dark Current 10.0 nA Ves = 20V, IE= 0, IF= 0 

Coupled 

le(ON) On-State Collector Current 4N47 0.5 mA VeE = 5.0V, Is = 0, IF= 1.0mA 
0.7 mA VeE = 5.0V, Is= 0, IF= 2.0mA, TA= -55°C 
0.5 mA VeE = 5.0V, Is= 0, IF= 2.0mA, TA= 1 oo0c 

4N48 1.0 5.0 mA VeE = 5.0V, Is= 0, IF= 1.0mA 
1.4 mA VeE = 5.0V, Is= 0, IF= 2.0mA, TA= -55°C 
1.0 mA VeE = 5.0V, Is= 0, IF= 2.0mA, TA= 100°c 

4N49 2.0 10.0 mA VeE = 5.0V, Is= 0, IF= 1.0mA 
2.8 mA VeE = 5.0V, Is= 0, IF= 2.0mA, TA= -55°C 
2.0 mA VeE = 5.0V, Is= 0, IF= 2.0mA, TA= 100°C 

les(ON) On-State Collector Base 30 µA Ves = 5.0V, IE= 0, IF= 10mA 

VeE(SAT) Collector-Emitter Saturation 4N47 0.30 v le = 0.5mA, Is = 0, IF = 2.0mA 
Voltage 4N48 0.30 v le= 1.0mA, Is = 0, IF= 2.0mA 

4N49 0.30 v le = 2.0mA, Is = 0, IF = 2.0mA 

hFE DC Current Gain 4N47 100 
4N48 100 VeE = 5.0V, le= 10.0mA, IF= OmA 
4N49 100 

R10 Resistance (Input-to-Output) 1011 n V1-0 = ± 1 OOOVdc<1> 

C10 Capacitance (Input to Output) 5.0 
' 

pF V1-0 = OV, f = 1.0MHzl1l 

tr Output Rise Time 4N47 20.0 µs 
4N48 20.0 µs 
4N49 25.0 µs Vee= 10.ov, 

t1 Output Fall Time 4N47 
IF=5.0mA, 

20.0 µs AL.= 1oon 
4N48 20.0 µs 
4N49 25.0 µs 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HCC135 
May 1993 

@.OPTEK 

High Speed Optocouplers 
Types HCC135, HCC136, HCC135TXV, HCC136TXV 

Features 

• High speed - 1 megabit/second 
• TTL compatible 
• High common mode transient 

immunity 
• Wide bandwidth 
• Open collector output 
•.Hermetic surface mount 

Description 

Optek's HCC135 and HCC136 are high 
speed optocouplers consisting of IR 
emitters and integrated photodetectors. 
Their electrical characteristics are such 
that they can be substituted for 6N135 
and 6N136 in applications where 
hermetic devices are required and board 
space is at a premium. 

The HCC package is a ceramic surface 
mount leadless chip carrier which is 
compatible with epoxy and reflow solder 
mounting technologies. 

The HCC135TXV and HCC136TXV are 
high reliability optocouplers with 100% 
processeing and Group Testing 
patterned after MIL-STD-883 Method 
5008. 

1 r- .080(2.03) 
.066(1.68) 

a 
Vcc~V 6 5 b 

ANODE 1 4 V 

~~,] ~ 
2 3 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (No derating required up to 70°C) 

Storage Temperature..................................... -55°C to +150°C 
Operating Temperature . .. .. . . . . .. . . . . . . . .. . .. . . . . .. . . . . . . -55°C to + 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 10 seconds) ... 260°C 
Average Input Current- IF . .. .. . . . . . . . . . .. . .. .. . .. . . . .. . . . . . . . . . . . 25mA<1> 
Peak Output Current - IF (50% duty cycle, 1 ms pulse width). . . . . . . . . . . . . . 50mA <2> 
Peak Transient Input Current - IF(~ 1 µs pulse width, 300pps) . . . . . . . . . . . . . . 1.0A 
Reverse Input Voltage - VR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Input Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45mw<3> 
Average Output Current - lo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.0mA 
Peak Output Current .. .. .. . .. . .. .. .. . . . . . . .. . . .. .. . . . . . . . . . . .. . . 16.0mA 
Emitter-Base Reverse Voltage . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 5.0V 
Supply and Output Voltage - Vee, Vo . . . . . . . . • . . . . . . . . . . . . . . . . . . -0.5V to 15V 
Base Current - le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0mA 
Output Power Dissipation .. . .. . .. . .. . .. .. . .. .. . .. . .. .. . . . . .. . . . 1oomw<4> 

· Caution: This component is susceptible to damage from electrostatic discharge. Normal static 
prevention procedures should be used in handling. 
Notes: 
(1) Derate linearly above 70°C free-air temperature at a rate of 0.45mAl°C. 
(2) Derate linearly above 70°C free-air temperature at a rate of 0.9mAJ"C. 
(3) Derate linearly above 70°C free-air temperature at a rate of O.BmWf'C. 
(4) Derate linearly above 70°C free-air temperature at a rate of 1.BmWf'C. 
(5) CMH is the maximum allowable dV/dt on the leading edge of a common mode pulse to 

assure that the output will not switch from high to low. 
(6) CML is the maximum negative dV/dt allowable on the trailing edge of a common mode pulse 

to assure that the output will not switch from low to high. 
(7) Test conditions represents 1 TTL unit load with 5.6 kn pull-up resistor. 
(8) Test conditions represents 1 LSTTL unit load with a 6.1 kn pull-up resistor. 
(9) DeVice considered a two-terminal device: pins 1 and 2 shorted together and pins 3, 4, 5 and 

6 shorted together. 
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Types HCC135, HCC136, HCC135TXV, HCC136TXV 
Electrical Characteristics (Over recommended temperature TA= -55°C to 125°C, unless otherwise noted) 

SYMBOL PARAMETER MIN TYP* MAX UNITS TEST CONDITIONS 

CTR Current Transfer Ratio HCC135 7.0 19.0 % IF= 16.0mA, Vo= 0.40V, 
HCC136 19.0 25.0 % Vee= 4.5V, TA= 25°C 

HCC135 5.0 15.0 % IF= 16.0mA, Vo= 0.50V 
HCC136 15.0 23.0 % Vce=4.5V 

VOL Logic Low Output Voltage HCC135 0.100 0.40 v IF= 16.0mA, lo= 1.10mA, 
Vee=4.5V 

HCC136 0.100 0.40 v IF= 16.0mA, lo= 2.4mA, 
Vee=4.5V 

IOH Logic High Output Current 3.0 500 nA IF= OmA, Vo= Vee= 5.5V, 
TA= 25°C 

0.010 1.00 µA IF= OmA, Vo= Vee = 15.0V, 
TA= 25°C 

50 µA IF= OmA, Vo =Vee = 15.0V 

leeL Logic Low Supply Current 40 µA IF= 16.0mA, Vo= open, 
I 

Vee= 15.0V 

leeH Logic High Supply Current 0.020 1.00 µA IF= OmA, Vo= open, 
Vee= 15.0V, TA= 25°C 

2.0 µA IF= OmA, Vo= open, 
Vee= 15.0V 

VF Input Forward Voltage 1.50 1.70 v IF= 16.0mA, TA= 25°C 

AVF Temperature Coefficient -1.80 mVf'C IF= 16.0mA 
ATA of Forward Voltage 

BVR Input Reverse Breakdown Voltage 5.0 v IA = 10.0µA, TA= 25°C 

CtN Input Capacitance 42 pF f = 1.00MHz, VF= 0 

Ito Input-Output Insulation 1.00 µA 45% Relative Humidity, 
Leakage Current t = 5.0 sec, Vto = 1 OOOVdc, 

TA= 25°C (Note 9) 

Rto Input-Output Resistance 1012 n Vto = 500 Vdc (Note 9) 

Cto Input-Output Capacitance 0.50 pF f = 1.00MHz (Note 9) 

hFE Transistor DC Current Gain 150 - Vo= 5.0V, lo= 3.0mA 

Switching Specifications (TA= 25°C) Vee= 5.0V, IF= 16.0mA unless otherwise noted 

tPHL Propagation Delay Time HCC135 0.50 1.50 µs RL = 4.1 kn (Note 8) 
to Logic Low at Output HCC136 0.20 0.80 µs RL = 1.90kn (Note 7) 

tPLH Propagation Delay Time HCC135 0.40 1.50 µs RL = 4.1 kn (Note 8) 
to Logic High at Output HCC156 0.30 0.80 µs RL = 1.90kn (Note 7) 

CMH Common Mode Transient HCC135 1000 V/µs IF= OmA, VeM = 10.0Vp-p, 
Immunity at Logic High RL = 4.1 kn (Notes 6,8) 
Level Output HCC136 1000 V/µs IF= OmA, VeM = 1 O.OVp-p, 

RL = 1.90kn (Notes 6, 7) 

CML Common Mode Transient HCC135 -1000 V/µs VeM =1 O.OVp-p, RL =4.1 kn, 
Immunity at Logic Low (Notes 5, 8) 
Level Output HCC136 -1000 V/µs VeM =10.0Vp-p, 

RL =1.90kn, (Notes 5, 7) 

*All typieals at TA= 25°C and Vee= 5.0V, unless otherwise noted. 

Optek reseives the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HCC240 
May1993 

@®OPTEK 

Surface Mount Optically Coupled Isolator 
Types HCC240, HCC242 

Features 
• Surface mountable on ceramic or 

printed circuit board 
• Miniature package saves circuit 

board area 
• Electrical performance similar to 

4N22A and 4N24A 
• Hermetically sealed 
• Screened per MIL-S-19500 TX or 

TXV equivalent levels on request 
• Higher breakdown voltage devices 

available as the "HV" series 

Description 
The HCC240 and HCC242 are optically 
coupled isolators, consisting of a gallium 
aluminum arsenide LED and a silicon 
phototransistor mounted and coupled in 
a miniature surface mount hermetic 
leadless chip carrier. The HCC240 and 
HCC242 are identical except for the DC 
current transfer ratio. All measurable 
electrical parameters are identical to the 
JEDEC registered 4N22A and 4N24A. 
HCC240HV and HCC242HV series 
optoisolators are available where higher 
breakdown voltages are required. 
These solid state couplers are ideal for 
designs where board space and device 
weight are important design consider
ations. 
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DIMENSIONS ARE IN INCHES (MIWMElERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage ............................ ±1.0 kVDc<1> 
Operating Temperature ................................. -55°C to +125°C 
Storage Temperature ................................... -65°C to +150°C 
Soldering Temperature (vapor phase reflow for 30 sec.) ................. 215°C 
Soldering Temperature (heated collet for 5 sec.) ...................... 260°C 
Input Diode 
Forward DC Current(65°C or below) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 mA 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 mw<2> 

Output Phototransistor 
Continuous Collector Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mA 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 v<3> 
Emitter-Collector Voltage .................•..................... 5.0 v<4> 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 mw<5> 
Notes: 
(1) Measured with inputs shorted together and outputs shorted together. 
(2) Derate linearly 1.0 mW/°C above es0c. 
(3) HCC240HV and HCC242HV are available rated at 55 V minimum. 
(4) HCC240HVand HCC242HV are available rated at 7.0 V minimum. 
(5) Derate linearly 3.0 mW/°C above 2s0c. 
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Types HCC240, HCC242 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX f UNITS I TEST CONDITIONS 

Input Diode 

0.80 1.30 v IF= 10.0 mA 

VF Forward Voltage 1.00 1.50 v IF= 10.0 mA, TA= -55°C 

0.70 1.20 v IF= 10.0 mA, TA= 100°C 

IA Reverse Current 100 µA VA= 2.0 V 

Output Phototransistor 

V(BA)eEO Collector-Emitter Breakdown Voltage(3) 30 v le = 1.0 mA, IF = 0 

V(BA)EeO Emitter-Collector Breakdown Voltage(4) 5.0 v IE= 100 µA, IF=O 

le( OFF) Collector-Emitter Dark Current 100 nA VeE=20V, IF=0 

100 µA VeE = 20 V, IF= 0, TA= 100°C I 
Coupled 

IC(ON) On-State Collector Current HCC240 0.15 mA VeE = 5.0 v. IF= 2.0 mA 

2.5 6.0 mA VeE = 5.0 V, IF= 10.0 mA 

1.0 mA VeE = 5.0 V, IF= 10.0 mA, 
TA= -55°C 

1.0 mA VeE = 5.0 V, IF= 10.0 mA, 
TA= 100°c 

HCC242 0.40 mA VeE = 5.0 v. IF= 2.0 mA 

10.0 15.0 mA VeE = 5.0 V, IF= 10.0 mA 

4.0 mA VeE = 5.0 v. IF= 10.0 mA, 
TA= -55°C 

4.0 mA VeE = 5.0 v. IF= 10.0 mA, 
TA= 100°c 

VeE(SAT) Collector-Emitter Saturation Voltage HCC240 0.30 v le = 2.5 mA, IF = 20.0 mA 

HCC242 0.30 v le= 10.0 mA, IF= 20.0 mA 

R1-o Resistance (Input to Output) 1011 n V1-0 = ±1000 Vdc(l) 

C1-o Capacitance (Input to Output) 5.0 pF V1-0 = 0.0 V, I= 1.0 MHz(l) 

t, Output Rise Time HCC240 15.0 µs Vee= 10.0 v, IF= 10.0 mA, 

HCC242 20.0 µs RL= 100 0 

t1 Output Fall Time HCC240 15.0 µs Vee= 10.0 V, IF= 10.0 mA, 

HCC242 20.0 µs RL = 100 n 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HCC247 
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@®OPTEK 

Surface Mount Optically Coupled Isolator 
Types HCC247, HCC248, HCC249 

...-~--~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Features 
• Surface mountable on ceramic or 

printed circuit board 
• Miniature package saves circuit board 

area 
• Electrical performance similar to 

4N47, 4N4B, and 4N49 
• Hermetically sealed 
• Base pad provided for conventional 

transistor biasing 
• Screened per MIL-S-19500 TX or 

TXV equivalent levels on request 
• Higher breakdown voltage devices 

available as the "HV" series 

Description 
The HCC247, HCC248, and HCC249 
are optically coupled isolators, consisting 
of a gallium aluminum arsenide LED and 
a silicon phototransistor mounted and 
coupled in a miniature surface mount 
hermetic leadless chip carrier. All 
electrical characteristics are identical to 
the JEDEC registered 4N47, 4N4B, and 
4N49. HCC247HV, HCC24BHV, and 
HCC249HV series optoisolators are 
available where higher breakdown 
voltages are required. 

These solid state couplers are ideal for 
designs where board space and device 
weight are important design consider
ations. 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage ............................ ±1.0 kVDc<1> 
Operating Temperature ................................. -ss0 c to +125°C 
Storage Temperature ................................... -65°C to +150°C 
Soldering Temperature (vapor phase reflow for 30 sec.) ................. 215°C 
Soldering Temperature (heated collet for 5 sec.) ...................... 260°C 
Input Diode 
Forward DC Current (65°C or below) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 mA 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 mw<2> 

Output Phototranslstor 
Continuous Collector Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mA 
Collector-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 v<3l 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 v<3l 
Emitter-Base Voltage ........................................... 7.0 V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 mw<4l 
Notes: 
(1) Measured with inpu1s shorted together and outputs shorted together. 
(2) Derate linearly 1.0 mW/°C above 65°C. 
(3) HCC247HV, HCC248HV, and HCC249HV are available rated at 55 V minimum. 
(4) Derate linearly 3.0 mW/°C above 25°C. 
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Types HCC247, HCC248, HCC249 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX iuN1Ts I TEST CONDITIONS 

Input Diode 
0.80 1.50 v IF= 10.0 mA 

VF Forward Voltage 1.00 1.70 v IF= 10.0 mA, TA= -55°C 

0.70 1.30 v IF= 10.0 mA, TA= 100°c 

IA Reverse Current 100 µA VA =3.0V 

Output Phototranslstor 

V(SA)eSO Collector-Base Breakdown Voltage<3> 45 v le = 100 µA, le = 0, IF = 0 

V(SA)eEO Collector-Emitter Breakdown 40 v le = 1.0 mA, Is = 0, IF = 0 
Voltage<3> 

V(SA)ESO Emitter-Base Breakdown Voltage 7.0 v le= 100 µA, le= 0, IF= 0 

le(OFF) Collector-Emitter Dark Current 100 nA Vee= 20 v. Is= o. IF= 0 

100 µA Vee= 20 v, Is= o, IF= o, TA= 100°c 

les(OFF) Collector-Base Dark Current 10.0 nA Vcs=20V, le=0, IF=0 

Coupled 

le( ON) On-State Collector Current HCC247 0.5 mA v CE = 5.0 v. Is = 0, IF = 1.0 mA 

0.7 mA Vee= 5.0 v. Is= 0, IF= 2.0 mA. TA= -55°C 

0.5 mA Vee= 5.0 v, Is= O, IF= 2.0 mA, TA= 100°c 

HCC248 1.0 5.0 mA Vee= 5.0 v. Is= 0, IF= 1.0 mA 

1.4 mA Vee= 5.0 v. Is= 0, IF= 2.0 mA, TA= -55°C 

1.0 mA Vee= 5.0 V, Is= O, IF= 2.0 mA, TA= 100°c 

HCC249 2.0 10.0 mA Vee= 5.0 v. Is= 0, IF= 1.0 mA 

2.8 mA Vee= 5.0 v. Is= 0, IF= 2.0 mA, TA= -55°C 

2.0 mA Vee= 5.0 V, Is= o. IF= 2.0 mA, TA= 100°c 

les(ON) On-State Collector-Base Current 30 µA Vcs = 5.o v, le= o, IF= 10 mA 

HCC247 0.30 v le = 0.5 mA, Is = 0, IF= 2.0 mA 

VeE(SAn Collector-Emitter HCC248 0.30 v le = 1.0 mA, Is = 0, IF= 2.0 mA 
Saturation Voltage 

HCC249 0.30 v le = 2.0 mA, Is = 0, IF= 2.0 mA 

R1-o Resistance (Input to Output) 1011 n V1-0 = ±1000 Vdc<1> 

C1-0 Capacitance (Input to Output) 5.0 pf V1-0 = 0.0 V, f = 1.0 MH~{l) 
HCC247 20.0 µs Vee= 10.0 v, 

tr Output Rise Time HCC248 20.0 µs IF=5.0 mA, 

HCC249 25.0 µs RL=100'2 

HCC247 20.0 µs Vee= 10.0V, 

t, Output Fall Time HCC248 20.0 µs IF=5.0mA, 

HCC249 25.0 µs RL=100'2 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HCC340 
May1993 

~®OPTEK 

Zero Voltage Crossing Optically 
Coupled Triac Driver 
TypeHCC340 

Features 
• For 220 VAC operation 
• 1500 voe electrical isolation 
• Zero voltage crossing for reduced 

EMI, line noise, and improved static 
dV/dt 

• Surface mountable on ceramic or 
printed circuit board 

• Miniature package saves circuit board 
area 

• Hermetically sealed package 

Description 
The HCC340 consists of a gallium 
aluminum arsenide infrared emitting 
diode and a monolithic integrated circuit 
containing a photodiode and a. zero 
voltage bidirectional triac driver mounted 
in a miniature six pin hermetic leadless 
chip carrier. The device is for low power 
DC controlling of power triacs which in 
turn control resistive, inductive, or 
capacitive loads powered from 220 VAC. 
Zero voltage crossing ensures that the 
device will not turn on until the line 
voltage reduces to 15 volts, typical. 
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PIN 3 IS.INTERNALLY CONNECTED TO THE 
TRIAC DRIVER SUBSTRATE AND MUST NOT 
BE EXTERNALLY CONNECTED. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage ............................ ±1.5 kVDc<1> 
Operating Temperature ................................. -55°C to +125°C 
Storage Temperature ................................... -65°C to +150°C 
Soldering Temperature (vapor phase reflow for 30 sec.) ................ 215°C 
Soldering Temperature (heated collet for 5 sec.) ...................... 260°C 
Input Diode 
Forward DC Current (65°C or below) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 mA 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 mw<2> 

Output Photosensor 
Off-State Terminal Voltage ....................................... 400 V 
On-State RMS Current (Full Cycle, 50-60 Hz, TA= 25°C) ............. 100 mA 
On-State RMS Current (Full Cycle, 50-60 Hz, TA = 70°C) . . . . . . . . . . . . . . 50 mA 
Peak Non-Repetitive Surge Current (PW = 10 ms, duty cycle = 10%) . . . . . . 1.20 A 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 mw<3> 
Notes: 
(1) Measured with inputs shorted together and outputs shorted together. 
(2) Cerate linearly 1.0 mW/°C above 65°C. 
(3) Derate linearly 3.0 mW/°C above 25°C. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

13-36 



Type HCC340 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX juN1Ts I TEST CONDITIONS 

Input Diode 

1.20 1.60 v IF= 10.0mA 

VF Forward Voltage 1.00 1.80 v IF= 10.0 mA, TA= -55°C 

0.80 1.40 v IF= 10.0 mA, TA= 125°C 

IR Reverse Current 100 µA VR= 3.0V 

Output Phototransistor 

10.0 100 nA VoRM=400V 

loRM Peak Blocking Current, Either Direction 6.0 µA VoRM = 400 V, TA = 85°C 

6.0 µA VoRM = 300 V, TA= 125°C 

1.75 3.0 v ITM = 100 mA, IF= 10.0 mA I 
VTM Peak On-State Voltage, Either Direction 3.0 v ITM = 100 mA, IF= 10.0 mA, TA= -55°C 

5.0 v ITM = 100 mA, IF= 10.0 mA, TA= 125°C 

dV/dt Critical Rate of Rise of Off-State Voltage 100 V/µs RL=2.5 kO 

Coupled 

10.0 mA VTM = 3.0 V, RL = 150 0 

IFT LED Trigger Current Required to Latch 15.0 mA VTM = 5.0 V, RL = 150 0, TA= -55°C 

20.0 mA VTM = 5.0 V, RL = 150 0, TA= 125°C 

IH Holding Current, Either Direction 200 µA 

V1so Isolation Voltage 1500 voe See Note (1) 

40 v IFT= 10.0 mA 

V1(TH) 
Zero Voltage Crossing Inhibit Voltage 

40 v IFT = 10.0 mA, TA= -55°C 
Threshold 

40 v IFT = 10.0 mA, TA= 125°C 

300 µA IFT = io.o mA, VMT = 400 v 
IR(I) Leakage Current in Inhibit State 600 µA IFT= 10.0 mA, VMT=400V, TA=-55°C 

300 µA IFT = 10.0 mA, VMT = 300 v, TA= 125°C 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Surface Mount Optically Coupled Isolator 
Type HCC640 

Features 
• Surface mountable on ceramic or PC 

board 
• 6N140A operating compatibility 
• Ke}' parameters guaranteed over 

-55°C to 125°C ambient temperature 
range 

• Hermetically sealed 
• Low power consumption 
• High current transfer ratio 
• Low input current requirement 
• 1500 voe isolation voltage 

Description 
The HCC640 is a hermetically sealed, 
ceramic surface-mount optocoupler, 
consisting of a GaAIAs IRED coupled to 
an integrated high gain photodiode. The 
HCC640 is electrically equivalent to a 
single channel of the Optek's HDA140A 
(6N140A) quad-channel device. The 
high gain, open-collector output provides 
both lower output saturation voltage and 
faster switching speeds than possible 
with standard photodarlington 
optocouplers. The high current transfer 
ratio at very low input currents makes 
the HCC640 ideal for use in MOS, 
CMOS and low power logic interfacing. 
The HCC640 is capable of operation and 
storage over the full military temperature 
range and can be supplied with full 
processing per Optek's Military screen
ing procedure (based on MIL-STD-883) 
upon request. 

For Hi-Rel order HCC640TXV. 

-.--t= .250 (6.35)-, i ri .240 (6.10) 
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PIN 1 IDENTIFIER DIMENSIONS ARE IN INCHES (MIWMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 
Operating Temperature ................................. -55°C to +125°C 
Storage Temperature ................................... -65°C to +150°C 
Soldering Temperature (vapor phase reflow for 30 sec.) ................. 215°C 
Soldering Temperature (heated collet for 5 sec.) ...................... 260°C 
Input Diode 
Peak Input Current (~1 ms duration, 500 pps) . . . . . . . . . . . . . . . . . . . . . . . 20 mA 
Average Input Current, IF (each channel) ........................ 10.0 mA<1> 
Reverse Input Voltage, VA ....................................... 5.0 V 
Output Photodetector 
Output Current, lo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 mA 
Output Voltage, Vo ...................................... -0.5 to 20 v<2> 
Supply Voltage, Vee ..................................... -0.5 to 20 v<2> 
Output Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 mw<3> 

Notes: 
(1) Derate IF at 0.66 mAJ0e above 11 o0c. 
(2) Pin 3 (Ground) should be the most negative voltage at the detector side. Keeping Vee 

as low as possible, but greater than 2.0 volts, will provide lowest total loH over temperature. 
(3) Output power is collector output power plus one half of the total supply power. 

Derate at 5.0 mWf'C above 110°C. 
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Type HCC640 
Electrical Characteristics (TA = -55°C to 125°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX juN1Ts I TEST CONDITIONS 

Input Diode 

VF Forward Voltage 1.70 v IF= 1.60 mA, TA= 25°C 

BVR Reverse Breakdown Voltage 5.0 v IR= 10.0 µA, TA= 25°C 

!:NF Temperature Coefficient -1.80 mV/°C IF= 1.60 mA 
LHA of Forward Voltage 

Coupled 

300 1500 % IF= 0.5 mA, Vo= 0.4 v. Vee= 4.5 v 
CTR Current Transfer Ratio 300 1000 % IF= 1.60 mA, Vo= 0.4 V, Vee= 4.5 v 

200 500 % IF= 5.0 mA, Vo= 0.4 V, Vee= 4.5 v 
Vol Logic Low Output Voltage 0.1 0.4 v IF= 0.5 mA, lol = 1.50 mA, Vee= 4.5 v 
Vol Logic Low Output Voltage 0.2 0.4 v IF= 5.0 mA, lol = 10.0 mA, Vee= 4.5 v I 
loH Logic High Output Current 0.001 250 µA Vo=Vee=18V 

I eel Logic Low Supply Current 0.40 1.0 mA IF= 1.60 mA, Vee= 18 V 

leeH Logic High Supply Current 0.001 10 µA IF=O, Vee= 18V 

11-0 Input-Output Insulation 1.0 µA 45% Relative Humidity, TA = 25°C 
Leakage Current t = 5 sec, V1-0 = 1500 Vdc 

R1-o Resistance (Input-Output) 1012 n V1.o = 500 Vdc 

C1-0 Capacitance (Input-Cutout) 1.5 pF f = 1.0 MHz, TA = 25°C 

c,_, Capacitance (Input-Input) 1.0 pF f = 1.0 MHz, TA = 25°C 

C1N Input Capacitance 60 pF f = 1.0 MHz, VF= 0, TA= 25°C 

1,_, Input-Input Insulation 0.5 nA 45% Relative Humidity, V1.1 = 500 V 
Leakage Current TA = 25°C, t = 5 sec 

R1.1 Resistance (Input-Input) 1012 '2 V1.1 = 500 V, TA= 25°C 

Switching Specification (TA= 25°C) 

tpLH Propagation Delay Time 6.0 60 µs IF= 0.5 mA, Rl = 4.7 kn, Vee= 5.0 v 
To Logic High At Output 4.0 20 µs IF= 5.0 mA, Rl = 680 n. Vee= 5.0 v 

tPHl Propagation Delay Time 30 100 µs IF= 0.5 mA, Rl = 4.7 k'2, Vee= 5.0 v 
To Logic Low At Output 2.0 5.0 µs IF= 5.0 mA, Rl = 680 n. Vee= 5.0 v 
Common Mode Transient IF= 0, Rl = 1.5 kn 

CMH Immunity At Logic High Level 500 1000 V/µs IVeMI = 50 Vp-p' 
Level Output Vee=5.0V 

Cpmmon Mode Transient IF= 1.60 mA, Rl = 1.5 kn 
CMl Immunity At Logic Low Level -500 -1000 V/µs IVeMI = 50 Vp-p' 

Level Output Vee=5.0V 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HDA140A 
Aprll 1993 

@.OPTEK 

Four Channel Low Input Current Optocoupler 
Type HDA140A 

Functions 

• Key parameters guaranteed over 
temperature 

• Hermetically sealed 
• High density packaging 
• Low power consumption 
• High current transfer ratio 
• Low input current requirement 

Description 

The HOA 140A consists of four ceramic 
surface mount optocouplers attached to 
a dual in-line leaded mother board. This 
package is superior to single cavity 
construction because it eliminates any 
possibility of crosstalk between channels 
while still meeting the 6N140A JEDEC 
physical and electrical requirements. 
The photodiode and the first stage 
transistor of each channel are connected 
in common, permitting lower output 
saturation voltage and higher speed 
operation than possible with 
conventional photodarlington 
optocoupler5. 

Custom tested HOA 140A devices for 
programs requiring special military 
processing can be supplied in 
accordance with Optek's own special 
environmental, electrical screening and 
quality conformance testing. 
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Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +150°C 
Storage Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to+ 150°C 
Lead Solder Temperature (1.Smm below seating plane for 1 O sec.) .......... 260°C 
Input Diode 
Peak Input Current (each channel, ~ 1 ms duration, 500 pps) . . . . . . . . . . . . . . . 20mA 
Average Input Current, IF (each channel) ........................... 10.0mA<1> 
Reverse Input Voltage, VR (each channel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Output Photodetector 
Output Current, lo (each channel) .................................... 40mA 
Output Voltage, Vo (each channel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 to 2ov:~: 
Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5 to 20V 
Output Power Dissipation (each channel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mw<3> 

Notes: 
(1) Derate IF at 0.25mAl"C above 110°c. 
(2) Pin 1 O (Ground) should be most negative voltage at the detector side. Keeping Vee as low 

as possible, greater than 2.0 volts, will provide the lowest total IOH over temperature. 
(3) Output power is collector output power plus one fourth of the total supply power. Derate at 

1.25mWl"C above 11 o0c. 
(4) IOHx is leakage current resulting from channel to channel optical crosstalk. 

IF= 2.0µA for channel under test. For all other channels IF= 10.0mA. 
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Type HDA140A 
Electrical Characteristics (TA= -55°C to 125°C, unless otherwise noted) 

Symbol Parameter Min Typ Max Units Test Conditions 

Input Dfode 

VF* Forward Voltage 1.70 v IF= 1.60mA, TA= 25°C 

BVR* Reverse Breakdown Voltage 5.0 v IR = 1 O.OµA, TA= 25°C 
--

6.VF Temperature Coefficient of -1.80 mVfC IF= 1.60mA 
6.TA Forward Voltage 

Coupled 

CTR* 300 1500 % IF= 0.50mA, Vo= 0.4V, Vee= 4.5V 

Current Transfer Ratio 300 1000 % IF= 1.60mA, Vo= 0.4V, Vee= 4.5V 

200 500 % IF= 5.0mA, Vo = 0.4V, Vee= 4.5V 

VOL Logic Low Output Voltage 0.1 0.4 v IF= 0.50mA, loL = 1.50mA, Vee = 4.5V 

VoL Logic Low Output Voltage 0.2 0.4 v IF= 5.0mA, loL = 1 O.OmA, Vee= 4.5V I 
IOHX Logic High Output Current I .001 250 µA IF = 2.0mA (channel under test) 

loH* Logic High Output Current .001 250 µA Vo= Vee= 1 BV (see note 4) 

leeL* Logic Low Supply Current 1.70 4.0 mA IF1 = IF2 = IF3 = IF4 =1.60mA, Vee= 18V 

leeH* Logic High Supply Current .001 40 µA IF1 = IF2 = IF3 = IF4 = OmA, Vee= 1 BV 

li-o* Input-Output Insulation 1.0 µA 45% Relative Humidity, TA= 25°C, t = 5sec, 

Leakage Current I V1-o = 1500VDC 

R1-o Resistance (input-output) 1012 n V1-o = 500VDC 

C1-o Capacitance (input-output) 
I--

1.50 pF f = 1.00MHz, TA= 25°C 

C1-1 Capacitance (input-input) 1.00 pF f = 1.00MHz, TA= 25°C 

C1N Input Capacitance 60 pF f = 1.00MHz, VF= 0, TA= 25°C 

11-1 Input-Input Insulation 0.50 nA 45% Relative Humidity, VH = 500V, 

Leakage Current TA = 25°C, t = 5 sec 

R1-1 Resistance (input-input) 1012 n V1-1=500V, TA= 25°C 

Switching Specification (TA = 25°C) 

tPLH* Propagation Delay Time to 6.0 60 µs IF= 0.50mA, AL= 4.7kn, Vee = 5.0V 

Logic High at Output 4.0 20 µs IF= 5.0mA, AL= 680kQ, Vee = 5.0V 

tPHL* Propagation Delay Time to 30 100 µs IF= 0.50mA, AL= 4.7kn, Vee = 5.0V 

Logic Low at Output 2.0 5.0 µs IF= 5.0mA, AL= 680kQ, Vee = 5.0V 

CMH Common Mode Transient 500 1000 V/µs IF=O, AL= 1.5kn, 

Immunity at Logic High Level IVeMI = 50Vp-p, 

Level Output Vee= 5.0V 

CML Common Mode Transient -500 -1000 V/µs IF = 1.60mA, AL = 1.5kn, 
Immunity at Logic Low Level IVeMI = 50Vp-p, 

Level Output Vee= 5.0V 

•JEDEC Registered Data 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HDC135 
May 1993 

~©OPTEK 

High Speed Optocouplers 
Types HDC135, HDC136, HDC135TXV, HDC136TXV 

Features 

• High speed - 1 megabit/second 
• TTL compatible 
• High common mode transient 

immunity 
• Wide bandwidth 
• Open collector output 

Description 

Optek's HDC135 and HDC136 are high 
speed optocouplers, consisting of IA 
emitters and integrated photodetectors 
in hermetic side brazed dual-in-line 8 pin 
packages. Electrical characteristics are 
similar to the 6N135 and 6N136 
optocouplers but with full military 
temperature range operation. 

The HDC135TXVand HDC136TXVare 
high reliability optocouplers with 100% 
processing and Group Testing patterned 
after MIL-STD-883 Method 5008. 
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Absolute Maximum Ratings (No derating required up to 70°C) 

Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 150°C 
Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 10 seconds) ... 260°C 
Average Input Current- IF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA(l) 
Peak Output Current- IF (50% duty cycle, 1ms pulse width).............. 50mA(2l 
Peak Transient Input Current - IF (::;; 1 µs pulse width, 300pps) . . . . . . . . . . . . . . 1.0A 
Reverse Input Voltage - VR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Input Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45mW(3) 

Average Output Current - lo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.0mA 
Peak Output Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.0mA 
Emitter-Base Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Supply and Output Voltage - Vee. Vo . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.5V to 15V 
Base Current - Is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0mA 
Output Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10omw(4) 
Caution: This component is susceptible to damage from electrostatic discharge. Normal static 
prevention procedures should be used in handling. 
Notes: 
(1) Derate linearly above 70°C free-air temperature at a rate of 0.45mAl"C. 
(2) Derate linearly above 70°C free-air temperature at a rate of 0.9mAl"C. 
(3) Derate linearly above 70°C free-air temperature at a rate of O.BmW!°C. 
(4) Derate linearly above 70°C free-air temperature at a rate of 1.BmWl°C. 
(5) CMH is the maximum allowable dV/dt on the leading edge of a common mode pulse to as

sure that the output will not switch from high to low. 
(6) CML is the maximum negative dV/dt allowable on the trailing edge of a common mode pulse 

to assure that the output will not switch from low to high. 
(7) Test conditions represents 1 TTL unit load with 5.6 k.Q pull-up resistor. 
(8) Test conditions represents 1 LSTTL unit load with a 6.1 kn pull-up resistor. 
(9) Device considered a two-terminal device: pins 1, 2, 3 and 4 shorted together and pins 5, 6, 7 

and 8 shorted together. 
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Types HDC135, HDC136, HDC135TXV, HDC136TXV 
Electrical Characteristics (Over recommended temperature TA= -55°C to 125°C, unless otherwise noted) 

SYMBOL PARAMETER MIN TYP* MAX UNITS TEST CONDITIONS 

CTR Current Transfer Ratio HDC135 7.0 19.0 % IF= 16.0mA, Vo= 0.40V, 
HDC136 19.0 25.0 % Vee= 4.5V, TA= 25°C 

HDC135 5.0 15.0 % IF= 16.0mA, Vo= 0.50V 
HDC136 15.0 23.0 % Vee=4.5V 

VOL Logic Low Output Voltage HDC135 0.100 0.40 v IF= 16.0mA, lo= 1.10mA, 
Vee= 4.5V 

HDC136 0.100 0.40 v IF= 16.0mA, lo= 2.4mA, 
Vee =4.5V 

loH Logic High Output Current 3.0 500 nA IF= OmA, Vo= Vee= 5.5V, 
TA= 25°C 

0.010 1.00 µA IF=OmA, Vo=Vee= 15.0V, 
TA= 25°C 

50 µA IF= OmA, Vo= Vee = 15.0V I 
leeL Logic Low Supply Current 40 µA IF= 16.0mA, Vo= Open, 

Vee= 15.0V 

leeH Logic High Supply Current 0.020 1.00 µA IF= OmA, Vo= open, 
Vee= 15.0V, TA= 25°C 

2.0 µA IF= OmA, Vo= Open, 
Vee= 15.0V 

VF Input Forward Voltage 1.50 1.70 v IF= 16.0mA, TA= 25°C 

t.VF Temperature Coefficient -1.80 mvfc IF= 16.0mA 
ti TA of Forward Voltage 

BVR Input Reverse Breakdown Voltage 5.0 v IR = 10.0µA, TA = 25°C 

C1N Input Capacitance 42 pF f = 1.00MHz, VF= 0 

ho Input-Output Insulation 1.00 µA 45% Relative Humidity, 
Leakage Current t = 5.0 sec, V10 = 1 OOOVdc, 

TA= 25°C (Note 9) 

Rio Input-Output Resistance 1012 n V10 = 500 Vdc (Note 9) 

C10 Input-Output Capacitance 0.50 pF f = 1.00MHz (Note 9) 

hFE Transistor DC Current Gain 150 - Vo= 5.0V, lo= 3.0mA 

Switching Specifications (TA= 25°C) Vee= 5.0V, IF= 16.0mA unless otherwise noted 

IPHL Propagation Delay Time HDC135 0.50 1.50 µs RL = 4.1 kn (Note 8) 
to Logic Low at Output HDC136 0.20 0.80 µs RL = 1.90kn (Note 7) 

tPLH / Propagation Delay Time HDC135 0.40 1.50 µs RL = 4.1 kn (Note 8) 
to Logic High at Output HDC136 0.30 0.80 µs RL = 1.90kn (Note 7) 

CMH Common Mode Transient HDC135 1000 V/µs IF= OmA, VeM = 10.0Vp-p, 
Immunity at Logic High RL = 4.1 kn (Notes 6,8) 
Level Output HDC136 1000 V/µs IF= OmA, VeM = 10.0Vp-p, 

RL= 1.90kn (Notes 6, 7) 

CML Common Mode Transient HDC135 -1000 V/µs VeM =1 O.OVp-p, RL =4.1 kn, 
Immunity at Logic Low (Notes 5, 8) 
Level Output HDC136 -1000 V/µs VeM =10.0Vp-p, 

RL =1.90kn, (Notes 5, 7) 

*All typieals at TA= 25°C and Vee= 5.0V, unless otherwise noted. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP223TX 
June 1993 

@®OPTEK 

Hi-Reliability GaAIAs Infrared Emitting Diodes 
Types OP223TX, OP223TXV, OP224TX, OP224TXV 

Features 

• Processed to Optek's Military 
screening program patterned after 
MIL-S-19500 

• Miniature hermetically sealed "pill" 
package 

• Twice the power output of GaAs at 
the same drive current 

• Mechanically and spectrally matched 
to the OP600 series phototransistor 

• S level screening available 

Description 

The OP223TX,TXV and OP224TX,TXV 
are high reliability gallium aluminum 
arsenide infrared emitting diodes 
mounted in miniature "pill" type 
hermetically sealed packages. This 
package style is intended for direct 
mounting into PC boards. 

After electrical testing by manufacturing, 
all devices are processed to Optek's 100 
percent screening program patterned 
after MIL-S-19500. After completion of 
Group A, sample tests are performed for 
Group B & C inspections. 

Gallium aluminum arsenide features 
twice the radiated output of gallium 
arsenide at the same forward current. 
With a wavelength centered at 890 
nanometers, it closely matches the 
spectral response of silicon 
phototransistors. 
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Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Soldering Temperature (for 5 sec. with soldering iron) . . . . . . . . . . . . . . . . . 240°d1> 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Continuous Foward Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oomw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when 

flow soldering. 
(2) Derate linearly 1.00mWf'C above 25°C. 
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Types OP223TX, OP223TXV, OP224TX, OP224TXV 

Electrical Characteristics (TA = 25°C unless otherwise noted} 

Symbol Parameter Min Typ Max Units Test Conditions 

Po Radiant Power Output OP223TX,TXV 1.00 mW IF=50mA 

OP224TX,TXV 1.50 mW IF=50mA 

VF Forward Voltage 0.80 1.80 v IF =50mA 

IR Reverse Current 100 µA VR = 2.0V 

A.p Wavelength at Peak Emission 890 nm IF= 50mA 

B Spectral Bandwidth Between Half Power Points 80 nm IF= 50mA 

LlA.p/iiT Spectral Shift with Temperature 0.18 nmfc IF= Constant 

0HP Emission Angle at Half Power Points 18 Deg. IF=50mA 

100% Processing 

Screen Mil-STD-750 Conditions OP223TX OP223TXV 

Method OP224TX OP224TXV 

Pre-Cap Visual Optek's pre-cap visuai(3l - 100% 

High Temperature Storage 1032 TA = 150°C, t = 24hrs. 100% 100% 

Temperature Cycle 1051 Condition C, 20 cycles, 15 min. each extreme 100% 100% 

Constant Acceleration 2006 20K G's, Y 1 only 100% 100% 

Hermetic Seal 1071 Fine: Condition H, 5 X 10·8atm cc/sec 100% 100% 

Gross: Condition E 

Power Burn-ln(4) 1038 Condition B, TA = 25°C, 100% 100% 

IF= 50mA, t = 168hrs. ·min 

(3) Visual inspection based upon Optek's interpretation of pre-cap inspection as specified in MIL-S-19500/548 as applicable for LED's. 

(4) 100% electrically tested to the limits in Subgroup 2 of the Group A table before and after burn-in. dPo = ± 15%; dVF = ± 10%; PDA = 10%. 
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Types OP223TX, OP223TXV, OP224TX, OP224TXV 
Group A lnspectlon·Electrlcal Tests 
(Perfonned on each inspection lot after all devices have been subject to the 100% processing requirements.) 

Symbol Examination 
or Test 

Subgroup1 

Visual and Mechanical Examination 

Subgroup2 

Po Radiant Power Output 

VF Forward Voltage 

IR Reverse Current 

Subgroup3 

VF Forward Voltage 

IR Reverse Current 

Group B Inspection 
(Perfonned on each inspection lot) 

Examination 
or Test 

Subgroup 1 

Solderability 

Subgroup2 

OP223TX,TXV 
OP224TX,TXV 

Method 

I 2026 

Thennal Shock (temperature cycling) 1051 

Hermetic Seal 1 1071 
Fine Leak 

Gross leak 

End Points 

Subgroup3 

Steady-State Operation Life 1027 

End Points 

Subgroup4 

Internal Visual Inspection I 2075 

Bond Strength 2037 

Subgroup& 

High Temperature Life (non-operating) 1032 

End Points 

MIL·STD-750 n/c 

Method Conditions 

2071 LTPD=5 

116/0 

IF=50mADC 
IF=50mADC 

4011 IF=50mADC 

4016 VR=2.0V 

116/0 

4011 IF = 50mADC, TA = -55°C 

4016 VR = 2.0V, TA= 100°c 

MIL·STD-750 

Conditions 

I 

Condition C, 15 min at extremes, 20 cycles 

Condition H, max leak rate= 5 x 10.aatm cc/sec 

Condition E 

Group A, Subgroup 2 

IF = 50mADC, t = 340hrs, TA = 25°C 

Group A, Subgroup 2(6) 

Per pre-seal criteria 

Perfonned at pre-seal 

t = 340hrs., TA= 150°C 

Group A, Subgroup 2<5> 

Limit Junits 
Min Max 

1.00 mW 
1.50 mW 

0.80 1.80 v 
100 µA 

1.00 2.00 v 
1.00 mA 

LTPD 

15 

10 

5 

1 Device 

(0 
Failure) 

20 (c=1) 

7 

(5) Devices electrically tested before and after life tests to the following limits: 340hrs test, aPo = ± 10%; 1000hrs test; aPo = ± 15%. 
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Types OP223TX, OP223TXV, OP224TX, OP224TXV 

Group C Inspection 
(Performed every six months while in production) 

Examination MIL-STD-750 LTPD 

or Test Method Conditions 

Subgroup 1 15 

Physical Dimensions 2066 

Subgroup2 10 

Thermal Shock (glass strain) 1056 Condition A 

Hermetic Seal 1071 

Fine Leak Condition H, max leak rate = 5 x 10·8atm cc/sec 

Gross Leak Condition C 

Moisture Resistance 1021 Omit initial conditioning 

End Points Group A, Subgroup 2 I 
Subgroup 3 10 

Shock 2016 Non-operating 1.5K G's, 0.5ms, 5 blows in each orientation, X1, Y1, Z1 

Vibration, Variable Frequency 2056 

Constant Acceleration 2006 1 minute in each orientation, X1, Y1, & Z1at20K G's min 

End Points Group A, Subgroup 2 

Subgroup4 15 

Salt Atmosphere (corrosion) 1041 

Subgroup 5 

Barometric Pressure 1001 Not performed 

Subgroup 6 10 

Steady-State Operational Life 1026 IF= 50mA, t = 1 OOOhrs, TA= 25°C 

End Points Group A, Subgroup 2 
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Product Bulletin OP235TX 
April 1993 

@®OPTEK 

Hi-Reliability GaAIAs Infrared Emitting Diodes 
Types OP235TX, OP235TXV, OP236TX, OP236TXV 

Features 

• Twice the power output of GaAs at the 
same drive current 

• Characterized to define infrared 
energy along the mechanical axis of 
the device 

• Mechanically and spectrally matched 
to the OP804TX!TXV and 
OP805TX/TXV phototransistors 

• Screened per MIL-S-19500 TX or TXV 
equivalent levels 

Description 

The OP235TX, TXV and OP236TX, TXV 
are high reliability gallium aluminum 
arsenide infrared emitting diodes 
mounted in hermetic T0-46 packages. 
The wavelength is centered at 890 
nanometers to closely match the spectral 
response of silicon photoransistors. 
Devices are processed to Optek's 100% 
screening and quality conformance 
program patterned after MIL-S-19500. 
After 100% screening, Group A and B are 
performed on every lot, and a Group C 
test is performed every six months. 

The OP235TX, TXV and OP236TX, TXV 
have lens cans providing a narrow beam 
angle (18° between half power points). 
The narrow beam angle and the specified 
radiant intensity allow ease of design in 
beam interrupt applications with the 
OP804TX, TXV and OP805TX, TXV 
series of high reliability phototransistors. 

.186(4.72) 

.180(4.57) 

.019 (0.48) DIA. 

.016(0.41) 

.048 (1.22) 

.028(0.71) 

.230 (5.84) Ll 

.209(5.31) 

* 
/"046(1.17) v- .036 (0.66) 

CAlHOOE 45::/ 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
THIS DIMENSION COITTROLLED AT HOUSING SURFACE. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 2.0V 
Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C(1) 
Power Dissipation .............................................. 200mW(2) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 seconds max. when flow 

soldering. 
(2) Derate linearly 2.00mWl°C above 25°C. 
(3) Ee(APT) is a measurement of the average radiant intensity within the cone formed by the 

measurement surface. The cone is outlined by a radius of 1.429 inches (36.30 mm) 
measured from the lens side of the tab to the sensing surface and a sensing surface of .250 
inches (6.35mm) in diameter forming a 10° cone. Ee(APT) is not necessarily uniform within the 
measured area. 

Recommended replacements for 

OP231TX, OP231TXV, 

OP232TX, OP232TXV 
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Types OP235TX, OP235TXV, OP236TX, OP236TXV 

Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max Units Test Conditions (3) 

Ee(APT) Apertured Radiant lncidence<3.4l 

OP235TX,TXV 1.5 mW/cm2 IF= 100mA 
OP236TX,TXV 3.5 mW/cm2 IF= 100mA 

VF Forward Voltage<6l 1.1 2.0 v IF= 100mA 

1.3 2.2 v IF= 100mA, TA= -55°C 

0.9 1.8 v IF= 10omA, TA= 100°c 

IR Reverse Current 100 µA VR=2.0V 

Ap Wavelength at Peak Emission 890 nm IF= 100mA 

B Spectral Bandwidth Between Half Power Points 50 nm IF= 100mA 

0HP Emission Angle at Half Power Points 18.0 Deg. IF=100mA 

100% Processing 

Screen Mil-STD-750 Conditions OP235TX OP235TXV 

Method OP236TX OP236TXV 

Pre-Cap Visual Inspection Optek's pre-cap visual inspection(7l - 100% 

High Temperature Storage 1032 TA = 150°C, t = 24hrs. 100% 100% 

Temperature Cycle 1051 Condition C, 20 cycles, -65°C to + 150°C, 100% 100% 

15 minutes min. each extreme 

Constant Acceleration 2006 20K G's, Y1 only 100% 100% 

Hermetic Seal 1071 Fine: Condition H, 5 X 1 o'8atm cc/sec 100% 100% 

Gross: Condition C 

Power Burn-ln(S) 1038 Condition B, TA = 25°C, 100% 100% 

IF= 100mA, t = 96hrs. min 

(4) Measurement is taken during the last 500µs of a single 1.0ms test pulse. Heating due to increased pulse rate or pulse width can cause change 
in measured results. 

(5) Visual inspection based on Optek's interpretation cif the requirements of pre-cap inspection as specified in MIL-S-19500/548 as applicable 
for LED's. 

(6) 100% electrically tested to the limits in Subgroup 2 of Group A table before and after Power Burn-in. !NF= ± 1 OOmV and ii.Be = ± 15% of pre 
power Burn-in reading (drift calculations are based on total radiant flux measurements of the device); PDA 10%. 

(7) Acceptance of the lot is determined by the drift measurement (D%*e) and not the radiant intensity measurement. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OP235TX, OP235TXV, OP236TX, OP236TXV 

Group A Inspection-Electrical Tests 
{Performed on each inspection lot after all devices have been subject to the 100% processing requirements.) 

Symbol Examination MIL-STD-750 LTPD Limit j Units 

Min Max J or Test Method Conditions 

Subgroup 1 5 

Visual and Mechanical Examination 2071 

Subgroup2 2 

Ee( APT) Apertured Radiant Incidence OP235TX,TXV IF= 100mA(S) 

OP236TX,TXV IF= 100mA(S) 

VF Forward Voltage 

IR Reverse Current 

Subgroup3 

VF Forward Voltage@ TA= -55°C 

VF Forward Voltage@ TA= 100°c 

Group B Inspection 
{Performed on each inspection lot) 

Examination 

or Test 

Subgroup1 

Solderability 

Resistance to Solvents 

Subgroup2 

Thermal Shock {temperature cycling) 

Hermetic Seal 

Fine Leak 

Gross Leak 

End Points 

Subgroup 3 

Steady-State Operation Life 

Method 

2026 

1022 

1051 

I 1071 

l 

1027 

4011 IF= 100mA 

4016 VR=5.0Vdc 

2 

4011 IF= 100mA 

4011 IF= 100mA 

MIL-STD-750 

Conditions 

Condition C, 15 min at extremes, 20 cycles 

Condition H, max leak rate = 5 x 10-8atm cc/sec 

Condition C 

Group A, Subgroup 2 

IF= 100mA, t = 340hrs, TA= 25°C 

1.5 

3.5 

1.00 

1.30 

0.90 

End Points Group A, Subgroup 2(7), Li0e = ± 10%, LiVF = ± 100mV 

T 

Bond Strength 2037 All internal wires of each device shall be pulled separately. 

Subgroup4 

Internal Visual Inspection 2075 Visual criteria in accordance with qualified design. 

Subgroup 6 

High Temperature Life (non-operating) 1032 t = 340hrs., TA= 150°C 

End Points Group A, Subgroup 2(7), LiOe = ± 10%, !NF=± 100mV 

I 
I mW/cm2 

1 mW/cm2 

2.00 l v 
10 I µA 

2.20 l v 
1.80 l v 

LTPD 

15 

10 

5 

20 (c=1) 

1 Device 

(0 Failure) 

7 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

13-50 



Types OP235TX, OP235TXV, OP236TX, OP236TXV 
Group C Inspection 
(Performed every six months while in production) 

Examination MIL-STD-750 LTPD 
or Test Method Conditions 

Subgroup 1 15 

Physical Dimensions 2066 

Subgroup 2 10 

Thermal Shock (glass strain) 1056 Condition A 

Terminal Strength 2036 Condition B 

Hermetic Seal 1071 
Fine Leak Condition H, max leak rate= 5 x 10-8atm cc/sec 
Gross Leak Condition C 

Moisture Resistance 1021 Omit initial conditioning I 
End Points Group A, Subgroup 2 

Subgroup 3 10 

Shock 2016 Non-operating 1.5K G's, 0.5ms, 5 blows in each orientation, X1, Y1, Z1 

Vibration, Variable Frequency 2056 

Constant Acceleration 2006 1 min in each orientation, X 1, Y 1, & Z 1 at 20K G's min 

End Points Group A, Subgroup 2 

Subgroup4 15 

Salt Atmosphere (corrosion) 1041 

Subgroup 6 10 

Steady-State Operational Life 1032 IF = 1 OOmA, t = 1 OOOhrs, TA = 25°C 

End Points Group A, Subgroup 2(6l, ti.ea=± 15%, ti.VF=± 100mV 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP602TX/V 
February 1993 

@®OPTEK 

Hi-Reliability NPN Silicon Phototransistors 
Types OP602TX/V, OP603TXN, OP604TX/V 

Features 

• Processed to Optek's military 
screening program patterned after 
MIL-S-19500 

• Miniature hermetically sealed package 
• Wide range of collector currents 
• Ideal for direct mounting in PC boards 

Description 

Each device in this series consists of a 
high reliability NPN silicon 
phototransistor mounted in a miniature 
glass lensed, hermetically sealed, "Pill" 
package. 

After electrical testing by manufacturing, 
all devices are processed to Optek's 
100% screening program patterned after 
MIL-S-19500. After completion of Group 
A, sample tests are performed for Group 
B & C inspections. 

This device type is lensed and has an 
acceptance half angle of 18° measured 
from the optical axis to the half power 
point. The series is also mechanically 
and spectrally matched to the OP223 
and OP224 high reliability series of 
infrared emitting diodes. 

r,,::::~J I ~11.571 I 

t 
.06211.571 
.059 11.501 

l_._,______.___. 

COLLECTOR 
CONTACT 

.010 10.251 j 1-

.005 10.131 

.069 12.261 

.060 12.031 

LENS 

.035 10.691 APERTURE 

.025 10.641 

EMITTER 
CONTACT 

DIMENSIONS ARE IN INCHES IMILLIMETERSI. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted} 

Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50V 
Emitter-Collector Voltage........................................... 7.0V 
Soldering Temperature (for 5 seconds with soldering iron) . . . . . . . . . . . . . . 240°C(1) 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mw<2> 
Notes: 
(1) AMA ftux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 0.5mWl°C above 25°C. 
(3) Junction temperature maintained at 25°C. 
(4) Light source is an unfiltered tungsten lamp operating at CT= 2870 Kor equivalent source. 
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Types OP602TXN, OP603TXN, OP604TXN 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max Units Test Conditions 

le( on) On-State Collector Current 

OP602TX,TXV 2.0 5.0 mA VcE = 5.0V, Ee= 20mW/cm2<3><4> 

OP603TX,TXV 4.0 8.0 mA VcE = 5.0V, Ee= 20mW/cm2<3><4> 

OP604TX,TXV 7.0 mA VcE = 5.0V, Ee= 20mW/cm2<3><4> 

ICEO Collector Dark Current 25 nA VcE = 10.0V, Ee= 0 

100 µA VcE = 30.0V, Ee= o, TA= 100°c 

V(BR)CEO Collector-Emitter Breakdown Voltage 50 v le= 100µA, Ee= 0 

V(BR)ECO Emitter-Collector Breakdown Voltage 7.0 v IE= 100µA, Ee= 0 

VeE(SAT) Collector-Emitter Saturation Voltage 0.40 v le = 0.4mA, Ee = 20mW/cm2<3><4> 

tr Rise Time 20.0 µs Vee= 30V, le= 1.00mA, 

t1 Fall Time 20.0 µs AL= 1000 

100o/o Processing 

Screen Mil-STD-750 Conditions OP602TX OP602TXV 

Method OP603TX OP603TXV 

OP604TX OP604TX 

Pre-Cap Visual 2072 Optek's pre-cap visual - 100% 

High Temperature Storage 1032 TA= 150°C, t = 24hrs. 100% 100% 

Temperature Cycle 1051 Condition C, 20 cycles, 15 min. each extreme 100% 100% 

Constant Acceleration 2006 20K G's, Y1 only 100% 100% 

Hermetic Seal 1071 Fine: Condition H, 5 X 10·8atm cc/sec 100% 100% 

Gross: Condition E 

High Temperature Reverse Bias<5> 1039 Condition A, TA= 125°C, VcE = 30Vdc, 100% 100% 

Ee= 0, t = 48hrs min. 

Power Bum-1n<5l 1039 Condition B, PT = 50mW min., TA = 25°C, 100% 100% 

t = 168hrs. min 

(5) 100% electrically tested to the limits in Subgroup 2 of the Group A table before and after HTRB. 

(6) 100% electrically tested to the limits in Subgroup 2 of the Group A table before and after burn-in. £1.ICeo =± 100% of initial reading or± 15nA, 
whichever is greater; £1.IC(on) = ± 20"k, PDA = 10%. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OP602TXN, OP603TXN, OP604TXN ~®OPTEK 
Group A Inspection-Electrical Tests 
(Performed on each inspection lot after all devices have been subject to the 100% processing requirements.) 

Symbol Examination 

or Test 

Subgroup 1 

Visual and Mechanical Examination 

Subgroup2 

leEO Dark Current 

V(BR)eEO Collector-Emitter Breakdown Voltage 

V(BR)Eeo Emitter-Collector Breakdown Voltage 

VeE(SAT) Collector-Emitter Saturation Voltage<4> 

le( on) ON-State Collector Current<4> 

Subgroup3 

leEO Dark Current 

Subgroup4 

tr, It Rise and Fall Time 

Group B Inspection 
(Performed on each inspection lot) 

Examination 

or Test 

Subgroup 1 

Solderability 

Subgroup2 

OP602TX,TXV 

OP603TX,TXV 

OP604TX,TXV 

Method 

2026 

Thermal Shock (temperature cycling) 1051 

Hermetic Seal 1071 

Fine Leak 

Gross Leak 

End Points 

Subgroup3 

Steady-State Operation Life 1027 

End Points I 
Subgroup4 

Internal Visual Inspection 2075 

Subgroup& 

High Temperature Life (non-operating) 1032 

End Points 

MIL-STD-750 n/c Limit Units 

Method Conditions Min Max 

2071 LTPD=5 

116/0 

3041 VeE = 10.0Vdc 25 nA 

3011 le= 100µAdc, Ee= 0 50 v 
3001 IE= 100µAdc, Ee= 0 7.0 v 

le= 0.40mAdc, Ee= 20mW/cm2 0.40 v 
VeE = 5.0Vdc, Ee= 20mW/cm2 

2.0 5.0 mA 

4.0 8.0 mA 

7.0 mA 

116/0 

3041 VeE = 30Vdc, Ee= o, TA= 100°c 100 µA 

116/0 

Vee= 30Vdc, RL = 1oon, 20.0 µs 

le= 1.0mA 

MIL-STD-750 LTPD 

Conditions 

15 

10 

Condition C, 15 min at extremes, 20 cycles 

Condition H, max leak rate = 5 x 1 o·8atm cc/sec 

Condition E 

Group A, Subgroup 2 

5 

Po= 50mW, t = 340hrs, TA= 25°C 

Group A, Subgroup 2 

Per design criteria 1 Device 

(0 Failure) 

5 

t = 340hrs., TA= 150°C 

Group A, Subgroup 2 

(6) Devices electrically tested before and after life tests to the following limits: 340hrs test, &PO = ± 10%; 1 OOOhrs test; &PO = ± 15%. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

13-54 



Types OP602TX/V, OP603TXN, OP604TX/V 

Group C Inspection 
(Performed every six months while in production) 

Examination MIL-STD-750 LTPD 

or Test Method Conditions 

Subgroup 1 15 

Physical Dimensions 2066 

Subgroup 2 10 

Thermal Shock (glass strain) 1056 Condition A 

Hermetic Seal 1071 

Fine Leak Condition H, max leak rate= 5 x 10-satm cc/sec 

Gross Leak Condition E 

Moisture Resistance 1021 Omit initial conditioning 

End Points Group A, Subgroup 2 I 
Subgroup3 10 

Shock 2016 Non-operating 1.5K G's, 0.5ms, 5 blows in each orientation, X 1, Y 1, Z 1 

Vibration, Variable Frequency 2056 

Constant Acceleration 2006 1 min in each orientation, X1, Y1, & Z1 at 20K G's min 

End Points Group A, Subgroup 2 

Subgroup4 15 

Salt Atmosphere (corrosion) 1041 

Subgroup& 10 

Steady-State Operational Life 1026 Power Dissipation = 50mW, t = 1000hrs, TA= 25°C 

End Points Group A, Subgroup 2 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OP803TX 
February 1993 

8.0PTEK 

Hi-Reliability NPN Silicon Phototransistor 
Types OP803TXITXV, OP804TXITXV, OP805TXITXV 

Features 

• High reliability screening patterned 
after MIL-S-19500 

• Each lot subjected to Group A & B Lot 
Acceptance 

• Lensed for high sensitivity 
• Mechanically and spectrally matched 

to the OP235TX/TXV and 
OP236TXITXV series IREDs 

Description 

Each device in the OP803, OP804 and 
OP805TXITXV series consists of a high 
reliability NPN phototransistor mounted 
in a lensed, hermetically sealed, T0-18 
package. The TXV devices are subject to 
a visual inspection per Method 2072 of 
MIL-STD-750 prior to seal. All devices 
(both TX and TXV) are 100% screened 
per Table II of MIL-STD-19500. After 
completion of the screening, every lot 
has Group A and B lot acceptance 
performed. Group C requirements are 
performed on a lot every six months. 

The OP803, OP804 and OP805 TX/TXV 
series lensing creates an acceptance 
half angle of 12° measured from the 
optical axis to the half power point. The 
series can be matched with either a solid 
state infrared source, such as the OP235 
and OP236 TX/TXV series IREDs, or 
can be used to sense infrared content in 
a visible light source, such as a tungsten 
bulb or sunlight for automatic brightness 
control. 

.068 11.731 

.045 11.141 

.187 (4.751 

.179 14.551 

.20915.311 

.202 15.131 

.18714.751~ 
.030 10.7611 

MAX 

.230 15.841 ~ 

t -----.1 

-I 
DIMENSIONS ARE IN INCHES IMILLIMETERSI. 

.019 I0.481 DIA 

.01610.411 
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EMITTER 

COLLECTOR 
ICASEI 

.10012.541 
DIA NOM 

.048 11.221 

~ -:02e 10.111 

/' 
' ,/'" .04611.171 >) .036(0.911 

45° 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 240°c<1> 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30V 
Collector-Base Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . 30V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Power Dissipation. . . . . . .. . .. .. . . .. .. .. .. .. .. .. .. . . . . . . . . . . . . . . 250mw<2> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when flow soldering. 
(2) Cerate linearly 2.5mW/'C above 25°C. 
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Types OP803TXITXV, OP804TXITXV, OP805TXITXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max Units Test Conditions 
le( on) On-State Collector Current 

OPB03TX,TXV 4.0 8.0 mA VeE = 5.0V, Ee= 5.0mW/cm2<3> 

OPB04TX,TXV 7.0 22.0 mA VcE = 5.0V, Ee= 5.0mW/cm2<3> 

OPB05TX,TXV 15.0 mA VeE = 5.0V, Ee = 20mW/cm2<3> 

leEO Collector-Emitter Dark Current 100 nA VcE = 10.0V, Ee= 0 
100 µA VeE = 10.ov, Ee= o, TA= 100°c 

V(BR)eBO Collector-Base Breakdown Voltage 30 v le:: 100µA, IE= 0, Ee= 0 

V(BR)eEO Collector-Emitter Breakdown Voltage 30 v le= 100µA, le= 0, Ee= O 

V(BR)EBO Emitter-Base Breakdown Voltage 5.0 v IE = 1 OOµA, le = 0, Ee = 0 

VeE(SAT) Collector-Emitter Saturation Voltage 0.40 v le = 0.4mA, Ee = 5.0mW/cm2<3l 

tr Rise Time OPB04TX,TXV 10.0 µs Vee= 30V, le= 1.00mA, 
OPB05TX,TXV 15.0 AL= 1oon 

t1 Fall Time OPB04TX,TXV 10.0 µs 
OPB05TX,TXV 15.0 

(3) Light source is an unfiltered tungsten lamp operated at a temperature of 2870 K. 

100% Processing 

Screen Mil-STD-750 Conditions OP803TX OP803TXV 
Method OP804TX OP804TXV 

OP805TX OP805TXV 
Pre-Cap Visual 2072 Optek's pre-cap visual - 100% 

High Temperature Storage 1032 TA = 150°C, t = 24hrs. 100% 100% 

Temperature Cycle 1051 Condition C, 20 cycles, -65°C to +150°C, 100% 100% 
15 min. each extreme 

Constant Acceleration 2006 20K G's, Y 1 only 100% 100% 

Hermetic Seal 1071 Fine: Condition G or H, 5 X 10·8atm cc/sec 100% 100% 
Gross: Condition C 

High Temperature Reverse Bias<4> 1039 Condition A, TA= 125°C, Vee= 24Vdc, 100% 100% 
Ee= 0, t = 48hrs min. 

Power Bum-1n<5l 1039 Condition B, PT= 275mW ± 25mW, 100% 100% 
TA= 25°C, t = 16Bhrs. min 

(4) 100% electrically tested to the limits in Subgroup 2 of the Group A table before and after HTRB. 

(5) 100% electrically tested to the limits in Subgroup 2 of the Group A table before and after burn-in. Alceo = ± 100% of initial reading or± 20nA, 
whichever is greater; Alc(on) = ± 20%, PDA = 10%. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Types OP803TXITXV, OP804TXITXV, OP805TXITXV 
Group A Inspection-Electrical Tests 
(Performed on each inspection lot after all devices have been subject to the 100% processing requirements.) 

Symbol Examination 

or Test 

Subgroup 1 

Visual and Mechanical Examination 

Subgroup2 

leEo Collector-Emitter Dark Current 

V(BR)eBO Collector-Base Breakdown Voltage 

V(BR)eEO Collector-Emitter Breakdown Voltage 

V(BR)EBO Emitter-Base Breakdown Voltage 

VeE(SAT) Collector-Emitter Saturation Voltage 

IC(on) On-State Collector Current 

OP803TX,TXV 

OP804TX,TXV 

OP805TX,TXV 

Subgroup3 

leEO Collector Emitter Dark Current 

Subgroup4 

Ir, It Rise and Fall Time 

Group B Inspection 
(Performed on each inspection lot) 

Examination 

or Test 

Subgroup1 

Solderability 

Resistance To Solvents 

Subgroup2 

OP803TX,TXV 

OP804TX,TXV 

OP805TX,TXV 

Method 

2026 

1022 

Thermal Shock (temperature cycling) 1051 

Hermetic Seal 1071 

Fine Leak 

Gross Leak 

End Points 

Subgroup3 

Steady-State Operation Life 1027 

End Points 

Subgroup4 

Internal Visual Inspection 2075 

Bond Strength 2037 

Optek Technology, Inc. 1215 W. Crosby Road 

MIL-STD-750 n/c Limit Units 

Method Conditions Min Max 

2071 LTPD=5 

116/0 

3041 VeE = 10.0Vdc, Ee = 0 100 nA 

3001 le = 1 OOµA, IE = 0, Ee = 0 30 

3011 le= 1.00mA, le= 0, Ee= 0 30 v 
3026 IE = 100µA, le = 0, Ee = 0 5.0 v 

le = 0.40mA, Ee = 5.0mW/cm2 0.40 v 
VeE = 5.0Vdc, Ee = 5.0mW/cm2 

4.0 8.0 mA 

7.0 22.0 mA 

15.0 mA 

116/0 

3041 VeE = 10.0Vdc, Ee= o, TA= 100°c 100 µA 

116/0 

Vee = 5.0Vdc, le= 1.00mAdc 10.0 µs 

RL= 1000 10.0 

15.0 

MIL-STD-750 LTPD 

Conditions 

15 

10 

Condition C, 20 cycles, 15 minutes at extremes 

Condition G or H, max leak rate = 5 x 10·8atm cc/sec 

Condition C 

Group A, Subgroup 2 

5 

Po= 250mW, t = 340hrs, TA= 25°C 

Group A, Subgroup 2 

Per design criteria 1 device 

(0 failure) 

All internal wires of each device shall be pulled separately 20 

Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OP803Txmcv, OP804TXITXV, OP805TXITXV 
Group B Inspection 
(Performed on each inspection lot) 

Examination 
or Test 

Subgroups 

Thermal Resistance 

Subgroup& 

MIL-STD-750 

Method l Conditions 

4081 I Not performed 

High Temperature Life (non-operating) 1032 It = 340hrs., TA = 15o0c 
End Points I Group A, Subgroup 2 

Group C Inspection 
(Performed every six months while in production) 

Examination MIL-STD-750 
or Test Method Conditions 

Subgroup 1 

Physical Dimensions 2066 

Subgroup2 

Thermal Shock (glass strain) 1056 Condition A 

Hermetic Seal 1071 

Fine Leak Condition G or H, max leak rate= 5 x 10-satm cc/sec 

Gross Leak Condition C 

Moisture Resistance 1021 Omit initial conditioning 

End Points Group A, Subgroup 2 

Subgroup3 

Shock 2016 Non-operating 1.5K G's 0.5ms, 5 blows in each orientation, X1, Y1, Z1 

Vibration, Variable Frequency 2056 

Constant Acceleration 2006 1 minute in each orientation, X1, Y1, & Z1at20K G's min 

End Points Group A, Subgroup 2 

Subgroup4 

Salt Atmosphere (corrosion) 1041 

SubgrouP. 5 

Barometric Pressure 1001 Not performed 

Subgroup& 

Steady-State Operational Life 1026 Po= 250mW, t = 1000hrs, TA= 25°C 

End Points Group A, Subgroup 2 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

LTPD 

15 

7 

LTPD 

15 

10 

10 

15 

10 
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Product Bulletin OPB700TX 
June 1993 

~®OPTEK 

Hi-Reliability Reflective Object Sensor 
Types OPB700TX, OPB700TXV 

Features 

• Non-contact switching 
• Low profile to facilitate stacking 
• Hermetically sealed components 
• Components processed to Optek's 

screening program patterned after 
MIL-S-19500 for TX and TXV devices 

• 24.0 inches (457.2mm) minimum 
length lead wires conforming to 
MIL-W-16878 

Description 

The OPB700TX and OPB700TXV 
consist of gallium aluminum arsenide 
LED's and silicon phototransistors 
mounted side-by side on converging 
optical axes in a high temperature black 
plastic housing. The phototransistor 
responds to the radiation from the LED 
only when a reflective object passes 
within its field of view. Lead wires are 
#26 AWG polytetraflouroethylene 
(PTEF) insulated conforming to 
MIL-W-16878. 

;>,-

b~ J L.=,,·~ 
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RESPONSE 
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DIMENSIONS ARE IN·INCHES (MILLIMETERS) 

T 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Operating Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 125°C 
Storage Temperature..................................... -65°C to +150°C 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation .............................................. 100mW(1) 

Output Phototransistor 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0V 
Power Dissipation .............................................. 100mW(1) 

Notes: 
(1) Derate linearly 1.00mWi°C above 25°C. 
(2) Measured using an Eastman Kodak neutral white test card having 90% diffuse 

reflectance as a reflective surface. 
(3) Crosstalk (lex) is the collector current measured with the indicated current in the input diode 

and no reflecting surface. 
(4) "d" is the distance from the assembly head to the reflective surface. 
(5) Methanol or isopropyl alcohols are recommended as cleaning agents. 
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Types OPB700TX, OPB700TXV 

Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max Units Test Conditions 

Input Diode 

VF Forward Voltage(6l 1.10 1.60 1.80 v IF=50.0mA 

1.30 1.80 2.00 v IF = 50.0mA, TA = -55°C 

0.90 1.40 1.70 v IF = 50.0mA, TA = 100°c 

IR Reverse Current 0.1 100 µA VR=2.0V 

Output Phototranslstor 

V(BR)eeo Collector-Emitter Breakdown Voltage 50 110 v le = 1.0mA, IF = 0 

V(BR)eeo Emitter-Collector Breakdown Voltage 7.0 10.0 v le= 100µA, IF= 0 

IC(off) Collector-Emitter Dark Current 100 nA Vee= 10.0V, IF= 0 

10 100 µA Vee= 10.ov, IF= o, TA= 100°c 

Combined 

le( on) On-State Collector Current 50 200 µA Vee= 5.0V, IF= 40.0mA 

d = 0.20 in. (5.08mm)(2•3•6> 25 µA Vee= 5.0V, IF= 40.0mA, TA= -55°C 

25 µA Vee= 5.0V, IF= 40.0mA, TA= 100°c 

lex Crosstalk (No Reflective Surface<3l 2.0 µA Vee= 5.0V, IF= 40.0mA 

Vee(SAT) Collector-Emitter Saturation Voltage 0.40 v le = 1 O.OµA, IF = 40.0mA 

d = 0.20 in. (5.08mm)<2•3> 

tr Output Rise Time 12.0 20.0 µs Vee = 1 o.ov, IF= 20.0mA, 

tr Output Fall Time 12.0 20.0 µs AL= 1,ooon 

(6) Measurement is taken during the last 500µs of a single 1.0ms test pulse. Heating due to increased pulse rate or pulse width can cause 
change in measurement results. 

Typical Performance Curves 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB821TX/TXV 
May1993 

@®OPTEK 

Hi-Rel Slotted Optical Switches 
Types OPB821TX, OPB821TXV 

Features 
• Non-contact switching 
• Hermetically sealed components 
• Components processed to Optek's 

screening program patterned after 
MJL-S-19500 for TX and TXV devices 

Description 
The OPB821TX or OPB821TXV consists 
of a gallium aluminum arsenide LED and 
a silicon phototransistor soldered into a 
printed circuit board, then mounted in a 
high temperature plastic housing on 
opposite sides of a 0.080 inch (2.03 mm) 
wide slot. Lead wires are #24 AWG 
polytetraflouroethylene (PTFE) insulated 
conforming to MIL-W-16878. Photo
transistor switching takes place when
ever an opaque object passes through 
the slot. For maximum output signal, 
neither the LED or the phototransistor in 
the OPB821TX or the OPB821TXV is 
apertured. 

The OPB821TX and OPB821TXV use 
optoelectronic components that have 
been processed and tested as either TX 
or TXV components per MIL-S-19500. 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings {TA= 25°C unless otherwise noted) 
Operating Temperature ................................. -65°C to +125°C 
Storage Temperature ................................... -65°C to +150°C 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mA 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 V 
Power Dissipation ......................................... 100 mw<1> 

Output Phototransistor 
Collector-Emitter Voltage ......................................... 50 V 
Emitter-Collector Voltage ........................................ 7.0 V 
Power Dissipation ......................................... 100 mw<1> 
Notes: 
(1) De rate linearly 1.00 mW/°C above 25°C. 
(2) Methanol or isopropyl alcohols are recommended as cleaning agents. 
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Types OPB821TX, OPB821TXV 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL I PARAMETER MIN I TYP f MAX fuN1Ts I TEST CONDITIONS 

Input Diode 

1.00 1.35 1.70 v IF=20.0 mA 

VF Forward Voltage(3) 1.20 1.55 1.90 v IF= 20.0 mA, TA= -55°C 

0.80 1.20 1.60 v IF= 20.0 mA, TA= 100°C 

IR Reverse Current 0.1 100 µA VR = 2.0V 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 50 110 v le = 1.0 mA, IF = 0 

V(BR)EeO Emitter-Collector Breakdown Voltage 7.0 10.0 v IE = 100 µA, IF = 0 

IC(OFF) Collector-Emitter Dark Current 0.2 100 nA VeE=10V,IF=0 

10 100 µA VeE= 10 V, IF= 0, TA= 100°C 

Coupled 

800 µA VeE = 10.0 V, IF= 20.0 mA 

IC(ON) On-State Collector Current(3) 500 µA VeE = 10.0 V, IF= 20.0 mA, TA= -55°C 

500 µA VeE = 10.0 V, IF= 20.0 mA, TA= 100°c 

VeE(SAT) Collector-Emitter Saturation Voltage 0.20 0.30 v le = 250 µA, IF = 20.0 mA 

tr Output Rise Time 12.0 20.0 µs Vee= 10.0 V, IF= 20.0 mA, 

It Output Fall Time 12.0 20.0 µs RL = 1,000 Q 

(3) Measurement is taken during the last SOOµs of a single 1.0 ms test pulse. Heating due to increased pulse rate or pulse 
width can cause change in measurement results. 

Typical Performance Curves 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPB847TX/TXV 
May1993 

8®0PTEK 

Hi-Rel Slotted Optical Switches 
Types OPB847TX, OPB847TXV, OPB848TX, OPB848TXV 

Features 
• Non-contact switching 
• Apertured for high resolution 
• Hermetically sealed components 
• Components processed to Optek's 

screening program patterned after 
MIL-S-19500 for TX and TXV devices 

Description 
The OPB847TX, OPB847TXV, 
OP8848TX and OPB848TXV each 
consist of a gallium aluminum arsenide 
LED and a silicon phototransistor 
soldered into a printed circuit board then 
mounted in a high temperature plastic 
housing on opposite sides of a 0.100 
inch (2.54 mm) wide slot. Photo
transistor switching takes place when
ever an opaque object passes through 
the slot. Both device types have a 0.025 
inch (0.635 mm) by 0.06 inch (1.52 mm) 
aperture in front of the phototransistor 
for high resolution positioning sensing. 

The OPB847TX, OPB847TXV, 
OPB848TX and OPB848TXV use 
optoelectronic components that have 
been processed and tested as either TX 
or TXV components per MIL-S-19500. 
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DIMENSION ARE IN INCHES (MIWMElEAS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Operating Temperature ................................. -65°C to +125°C 
Storage Temperature ................................... -65°C to +150°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case 5 sec. 
with soldering iron] ........................................... 240°c(1l 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 50 mA 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 V 
Power Dissipation ......................................... 100 mW(2l 
Output Phototranslstor 
Collector-Emitter Voltage ......................................... 50 V 
Emitter-Collector Voltage .•...................................... 7.0 V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 mW(2l 
Notes: 
(1) Duration can be extended to 10sec. max. when now soldering. 
(2) Derate linearly 1.00 mW/°C above 25°C. 
(3) Methanol or isopropyl alcohols are recommended as cleaning agents. 

Typical Parformanca CurvH 
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Types OPB847TX, OPB847TXV, OPB848TX, OPB848TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS I TEST CONDITIONS 

Input Diode 

1.00 1.35 1.70 v IF=20.0 mA 

VF Forward Voltage(4) 1.20 1.55 1.90 v IF= 20.0 mA, TA= -55°C 

0.80 1.20 1.60 v IF= 20.0 mA, TA= 100°c 

IR Reverse Current 0.1 100 µA VR=2.0 V 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 50 110 v le = 1.0 mA, IF = 0 

V(BR)EeO Emitter-Collector Breakdown Voltage 7.0 10.0 v IE= 100 µA, IF= 0 

IC(OFF) Collector-Emitter Dark Current 0.2 100 nA VeE=10V,IF=0 

10 100 µA VeE = 10 v, IF= 0, TA= 100°c 

Coupled 

IC(ON) On-State Collector Current(4) OPB847 4.0 mA VeE = 10.0 V, IF= 20.0 mA 

OPB847 2.5 mA VeE = 10.0 v, IF= 20.0 mA, TA= -55°C 

OPB847 2.5 mA VeE = 10.0 V, IF= 20.0 mA, TA= 100°c 

OPB848 1.0 mA VeE = 10.0 V, IF= 20.0 mA 

OPB848 0.6 mA VeE = 10.0 V, IF= 20.0 mA, TA= -55°C 

OPB848 0.6 mA VeE = 10.0 V, IF= 20.0 mA, TA= 100°c 

VeE(SAT) Collector-Emitter Saturation OPB847 0.20 0.30 v le = 2.0 mA, IF = 20.0 mA 
Voltage 

OPB848 0.20 0.30 v le = 500 µA, IF = 20.0 mA 

tr Output Rise Time OPB847 12.0 20.0 µs Vee= 10.0 V, IF= 20.0 mA, 

OPB848 8.0 15.0 µs AL= 1,000 Q 

t, Output Fall Time OPB847 12.0 20~0 µs Vee= 10.0 V, IF= 20.0 mA, 

OPB848 8.0 15.0 µs AL= 1,000 Q 

(4) Measurement is taken during the last 500µs of a single 1.0 ms test pulse. Heating due to increased pulse rate or pulse 
width can cause change in measurement results. 

Rise and Fall Time 
vs Load Resistance 

300-----~---~-
2001-------+----

~ 100 

"
' iii 
"' 
§l 101--""4~~~~~=:::~ ... 
~ 
' 
"' ~ 

1K 5K 10K 
Rl - LOAO RESISTANCE - ohms 

~ z 

Reduction in Output Current Due to 
LED Heating vs Forward Currant 

~~ 951---t-.::=,_..±--+---'f"'-""'-==--1 
u~ 
~.:; 

~~ 90l--t--t--=""i-""""+--+""""-""=:--I 
"'"' CC 

;!!;~ 851---t--t--+-+---t-"'""..t:---t 
~~ -~ 
~w I i 6 80 :~~~N~8~sh :a~~e ~:~= ~~~ :~r::!~:ea:]~c~·. ~~ 

15 ~C7;~~~s l~=d 1=a:'i~~s ~~~: ~P:::: 1:1 per· 
cent reduction in IC(QN) between these two raadings. 

70 ..__~_.....___.__..._ ......... _....___. 
5 10 15 10 25 30 35 40 

IF - FORWARD CURRENT - mA 

1. 0 

rs 
~ 0.6 

\; 
~ 0.4 

5 
::::'. 0.2 

Relative Output Current 
vs Time 

--- r--- -+20" 

TA-25'C r--J 
Typ _, 

lf=20mA 2a-i 
VCE=10V 

100 1,000 10,000 
t- TIME HOURS 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletln OPB870 
May1993 

@®OPTEK 

Hi-Rel Slotted Optical Switches 
Types OPB870N, OPB870L, OPB870P, OPB870T Series 

Package N 

Features 
• Non-contact switching 
• Choice of apertures 
• Choice of minimum lc(ON) 

Hermetically sealed components 
• Components processed to Optek's 

screening program patterned after 
MIL-S-19500 for TX and TXV devices 

• S level processing available 
• Plastic meets NASA publication 1124 

Description 
The OPB870 series slotted optical $witch 
consists of a gallium aluminum arsenide 
LED and a silicon phototransistor 
soldered into a printed circuit board then 
mounted in a high temperature plastic 
housing on opposite sides of a 0.125 
inch (3.18 mm) wide slot. Photo
transistor switching takes place when
ever an opaque object passes through 
the slot. Options include phototransistor 
aperture widths of 0.050 inches (1.27 
mm) or O.o1 O inches (0.25 mm) for high 
resolution positioning sensing. 

The OPB870 hi-rel series uses optoelec
tronic components that have been 
processed and tested as either TX or 
TXV components per MIL-S-19500. 

Package L Packa e P Package T 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 
Operating Temperature ................................. -.as0 c to +125°C 
Storage Temperature ................................... -65°C to +150°C 
Lead Soldering Temperature [1/16 inch (1.6 mm) from case 5 sec. 
with soldering iron] ........................................... 240°c<1> 

Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mA 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 V 
Power Dissipation . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 100 mw<2> 
Output Phototranslstor 
Collector-Emitter Voltage ......................................... 50 V 
Emitter-Collector Voltage ........................................ 7.0 V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . 100 mw<2> 
Notes: 
(1) Duration can be extended to 1 O sec. max. when flow soldering. 
(2) Derate linearly 1.00 mwt0c above 25°C. 
(3) Methanol or lsopropyl alcohols are recommended as cleaning agents. 

Part Numbering Gulde 

___T 87i 
Optek Assembly Pn>flx __J 
Electrical Specification Variation 

O = Electrical Parameter A 
1 = Electrical Paramater B 
2 = Electrical Parameter C 

Mounting Configuration -------' 
T = Both mounting tabs 
N a: No tabs 
L = Single mounting tab, LED side 
P = Single mounting tab, phototransistor side 

•Parameter •A• only 

l Component Product Assurance level 
TX = Patterned Around TX of MIL·S-19500 
1V = Patterned Around TXV of MIL-S-19500 

Aperture width in front of phototransistor 
5 = .050' (1.27 mm) 1 = .010' (0.25 mm)" 
Apertu"' length is .060" (1.52 mm) 

Apertu"' width In front of LED 
5 = .050' (1.27 mm) 
Apertu"' length Is .060" (1.52 mm) 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Type OPB870 Series 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN. I TYP jMAX juN1Tsj TEST CONDITIONS 

Input Diode 

1.00 1.35 1.70 v IF=20.0 mA 

VF Forward Voltage(4) 1.20 1.55 1.90 v IF= 20.0 mA, TA= -55°C 

0.80 1.20 1.60 v IF= 20.0 mA, TA= 100°C 

IR Reverse Current 0.1 10 µA VR =2.0 V 

Output Phototransistor 

V(BR)eEO Collector-Emitter Breakdown Voltage 50 110 v le= 1.0 mA, IF= 0 

V(BR)EeO Emitter-Collector Breakdown Voltage 7.0 10.0 v IE= 100 µA, IF= 0 

IC(OFF) Collector-Emitter Dark Current 0.2 100 nA VeE=10V,IF=0 

10 100 µA VeE= 10V, IF=O, 
TA= 100°C 

Coupled 

IC(ON) On-State Collector Current(4) 

Parameter A OPB870 500 µA VeE = 10.0 V, IF= 20.0 mA 

OPB870 200 µA VcE = 10.0 V, Ii== 20.0 mA, 
TA= -55°C 

OPB870 200 µA VcE = 10.0 V, IF= 20.0 mA, 
TA= 100°c 

Parameter B OPB871 1000 µA VeE = 5.0 V, IF= 10.0 mA 

OPB871 400 µA VeE = 5.0 V, IF= 10.0 mA, 
TA= -55°C 

OPB871 400 µA VeE = 5.0 V, IF= 10.0 mA, 
TA= 100°c 

Parameter C OPB872 1800 µA VeE = 0.4 V, IF= 20.0 mA 

OPB872 800 µA VeE = 0.4 V, IF= 20.0 mA, 
TA= -55°C 

OPB872 800 µA VeE = 0.4 V, IF= 20.0 mA, 
TA= 100°C 

VeE(SAT) Collector-Emitter Saturation Voltage OPB870 0.20 0.30 v le = 400 µA, IF = 20.0 mA . 

OPB871 0.20 0.30 v le= 800 µA, IF= 10.0 mA 

OPB872 0.20 0.30 v le = 1,800 µA, IF = 20.0 mA 

t, Output Rise Time OPB870 8.0 15.0 µs Vee= 10.0 V, 

OPB871 12.0 20.0 µs IF=20.0 mA, 

OPB872 12.0 20.0 µs RL = 1,000 Q 

t1 Output Fall Time OPB870 8.0 15.0 µs Vee= 10.0 V, 

OPB871 12.0 20.0 µs IF= 20.0 mA, 

OPB872 12.0 20.0 µs RL= 1,000 Q 

(4) Measurement is taken during the last SOOµs of a single 1.0 ms test pulse. Heating due to increased pulse rate or pulse 
width can cause change in measurement results. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Type OPB870 Series 
Package Configuration T 
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Type OPB870 Series 

Typical Performance Curves 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPl120TXfTXV 
May1993 

~®OPTEK 

Hi-Rel Optically Coupled Isolator 
Types OPl120TX, OPl120TXV 

Features 
• High current transfer ratio 
• 15 kV electrical isolation 
• Base lead provided for conventional 

transistor biasing 
• Components processed to Optek's 

screening program patterned after 
MIL-S-19500 for TX and TXV devices 

Description 
The OPl120TX and OPl120TXV are 
optically coupled isolators, consisting of 
a gallium aluminum arsenide infrared 
light emitting diode (OP235TX or 
OP235TXV) and an NPN silicon 
phototransistor (OP804TX or 
OP804TXV) sealed in a high dielectric 
plastic housing. This series is designed 
for applications requiring high voltage 
isolation between input and output. 

High reliability processing is performed 
in accordance with MIL-S-19500 for both 
the infrared light emitting diode and the 
NPN silicon phototransistor at the 
component level. 

.--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

155 (3 ··)--i~·oo ~~ BS)n-··_oo ~~-16)M 
320~ 0 (l)==I =(3) 

=(•) 
300 ~ 0 (2) ==t. 'I== (5) 

U 100(254)• 
320 (8 13) 

•. 100 (2.54) 

.050 (1.27) 

300 (7 62) 

• THIS DIMENSION JS CONTROLLED AT THE HOUSING SURFACE ONLY. 

.022 (0.56) 
¢---NOM 

.012 (0.30) 
DIMENSIONS ARE JN INCHES (MILLIMETERS) 

r---------, 
(1)-+i ~: (3) 

.J_j/// I (4) 

(2) I : (5) 

1.---------.l 
OP! 120TX 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage ............................. ±15 kVDcl1l 
Operating Temperature ................................. -65°C to +125°C 
Storage Temperature ................................... -65°C to +150°C 
Soldering Temperature [1/16 in. (1.6 mm) from case for 5 sec. 
with soldering iron] ............................................. 240°C 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 mA 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 V 
Power Dissipation ......................................... 200 mW(2) 

Output Phototransistor 
Continuous Collector Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mA 
Collector-Base Voltage ........................................... 50 V 
Collector-Emitter Voltage ......................................... 50 V 
Emitter-Base Voltage ........................................... 7.0 V 
Power Dissipation ......................................... 250 mW(a) 
Notes: 
(1) Measured with input leads shorted together and output leads shorted together in air with a 

maximum relative humidity of 50%. If suitably encapsulated or oil immersed, the isolation 
voltage is increased to at least 25 kV. 

(2) Derate linearly 2.0 mW/°C above 25°C. 
(3) Derate linearly 2.5 mW/°C above 2s0 c. 
(4) Methanol or isopropyl alcohols are recommended as cleaning agents. 
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Types OPl120TX, OPl120TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITS I TEST CONDITIONS 

Input Diode 
1.00 1.40 1.70 v IF=30.0 mA 

VF Forward Voltage<5> 1.20 1.60 1.90 v IF= 30.0 mA, TA= -55°C 

0.90 1.15 1.50 v IF= 30.0 mA, TA= 100°c 

IR Reverse Current 0.1 10 µA VR = 2.0 V 

Output Phototranslstor 

VceR)CBO Collector-Base Breakdown Voltage 50 80 v le = 100 µA, le = 0, IF = 0 

V(eR)CEO Collector-Emitter Breakdown 50 110 v le = 1.0 mA, le = O, IF= O 
Voltage 

VceR)EeO Emitter-Base Breakdown Voltage 7.0 10.0 v le = 100 µA, le = 0, IF = 0 

lc(OFF) Collector-Emitter Dark Current 0.2 100 nA V CE = 10 V, le = 0, IF = 0 

10 100 µA Vee= 10 v, le= 0, IF= o. TA= 100°C 

lce(OFF) Collector-Base Dark Current 0.1 10.0 nA Vee= 10V, le= 0, IF= 0 

Coupled 

lc(ON) On-State Collector Current<5> 2.0 mA Vee= 5.0 V, le= o, IF= 10.0 mA 

1.2 mA Vee= 5.0 V, le= O, IF= 10.0 mA, TA= -55°C 

1.2 mA Vee= 5.0 V, le= o, IF= 10.0 mA, TA= 100°c 

Vce(SAT) Collector-Emitter Saturation 0.25 0.30 v le = 2.0 mA, le = O, IF= 20.0 mA 
Voltage 

V1so Isolation Voltage {Input to Output) 15.0 30.0 kV See Note 1 

Ir Output Rise Time 8.0 15.0 µs Vee= 10.0 V, lc = 2.0 mA, AL= 100 n 
1, Output Fall Time 8.0 15.0 µs Vee= 10.0 v. le= 2.0 mA, RL = 100 n 

(5) Measurement is taken during the last SOOµs of a single 1.0 ms test pulse. Heating due to increased pulse rate or pulse 
width can cause change in measurement results. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPl125TXV 
May1993 

@®OPTEK 

Hi-Rel Photologic™ Optically Coupled Isolator 
Type OPl125TXV 

-·-·········· .. 
·-- .......• , .. _,_. 

Features 
• High current transfer ratio 
• 15 kV electrical isolation 
• Direct TTULSTTL interface 
• High noise immunity 
• Data rates to 250 KBaud 
• Components processed to Optek's 

Hi-Rel screening program 

Description 
The OPl125TXV is an optically coupled 
isolator consisting of a gallium aluminum 
arsenide infrared light emitting diode 
(OP235TXV) and a monolithic integrated 
circuit which incorporates a photodiode, 
a linear amplifier and a Schmitt trigger 
on a single die (OPLBOOTXV) sealed in a 
high dielectric plastic housing. The 
device features TTULSTTL compatible 
logic level output which can drive up to 8 
TTL loads directly without additional 
circuitry. Also featured are medium 
speed data rates to 250 KBaud with 
typical rise and fall times of 70 nsec. 
This device is designed for applications 
requiring high voltage isolation between 
input and output. High reliability 
processing is performed in accordance 
with MIL-S-1~500 and MIL-S-883. 

n .800 (20.32)n 
.155&.900 ~.es) .100 (11.10) .4001.1,::.rn)oso 

.320 ~ o (I)<:=,: A GNO = (3 ) ~E. -"~.:=~!''~~ --- .JOO Vee = (4) .100 

W--(--, .022 (0.56) 
.300 7.62 Iii --- NOH 

.012 (0.30) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage ............................. ±15 kVDc<1> 
Operating Temperature ................................. -65°C to +125°C 
Storage Temperature ................................... -65°C to +150°C 
Soldering Temperature (1/16 in. (1.6 mm) from case for 5 sec. 
with soldering iron] ............................................. 240°C 
Input Diode 
Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 mA 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 V 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 mw<2> 
Output Photologlc™ 
Supply Voltage, Vee (not to exceed 3 seconds) ..................... +10.0 V 
Duration of Output Short to Vee or Ground ....................... 1.00 sec. 
Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 mw<3l 
Notes: 
(1) Measured with input leads shorted together and output leads shorted together in air with a 

maximum relative humidity of 50%. If suitably encapsulated or oil immersed, the isolation 
voltage is increased to at least 25 kV. 

(2) Derate linearly 2.00 mW/°C above 25°C. 
(3) Derate linearly 2.0 mWt°C above 25°C. 

OPl125TXV Schematic 
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Type OPl125TXV 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP JMAX JuN1Tsl TEST CONDITIONS 

Input Diode 

0.90 1.25 1.50 v IF= 10.0 mA 

VF Forward Voltage<5> 1.00 1.45 1.70 v IF= 10.0 mA, TA= -55°C 

0.70 1.10 1.30 v IF= 10.0 mA, TA= 100°c 

IR Reverse Current 0.1 10 µA VR=2.0V 

Photologic™ I 
~Vee 0-peratingSupply-Voltage ~4.8 ~5.2 V ~-~. 

Ice Supply Current 7.0 15.0 mA Vee= 5.2 V, IF= O or 7.5 mA 

Coupled 

IF(+} LED Positive-Going Threshold 7.5 mA Vee= 5.0 V 
Current<5> 7.5 mA Vee= 5.0 V, TA= -55°C 

7.5 mA Vee= 5.o v, TA= 100°c 

IF(+iflF(-} Hysteresis Ratio 2.0 

VoL Low Level Output Voltage 0.40 v Vee= 4.8 V, loL = 13.0 mA, IF= 0 

VOH High Level Output Voltage 2.4 v Vee= 4.8 V, loH = -800 µA, IF= 7.5 mA 

los Short Circuit Output Current -30.0 -120 mA Vee= 5.2 V, IF= 7.5 mA, Output= GND 

V1so Isolation Voltage (Input to Output) 15.0 kV See Note 1 

tr, t, Output Rise Time and Fall Time 70.0 100 ns Vee= 5.0 V, TA= 25°C, IF= 0 or 10.0 mA 

tPLH• tPHL Propagation Delay and Low to High 5.0 10.0 µs f = 10.0 kHz, D.C. = 50%, RL = 8 TTL Loads 
& High to Low 

(4) Methanol or isopropyl alcohols are recommended as cleaning agents. 
(5) Measurement is taken during the last 500µs of a single 1.0 ms test pulse. Heating due to increased pulse rate or pulse 

width can cause change in measurement results. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPl150TX 
May 1993 

~.OPTEK 

Optically Coupled Isolators 
Types OPl150TX, OPl150TXV 

Features 

• High current transfer ratio 
• 50kV electrical isolation 
• Base contact lead for conventional 

transistor biasing 
• Components processed to Optek's 

screening program patterned after 
MIL-S-19500 for TX and TXV devices. 

Description 

The OPl150TX and OPl150TXV are 
optically coupled Isolators, consisting of 
a gallium aluminum arsenide infrared 
light emitting diode component 
(OP235TX or OP235TXV) and optically 
coupled to an NPN silicon 
phototransistor component (OP804TX or 
OP804TXV) by means of a light pipe 
and sealed in a high dielectric plastic 
housing. This series is designed for 
applications requiring very high voltage 
isolation between input and output. 

High reliability processing is performed 
in accordance with MIL-S-19500 for both 
the infrared light emitting diode and the 
NPN silicon phototransistor at the 
component level. 

.100 (2.54) 

RED ENl 
UCHCATES LEO 

- .320 (8.13) 
.300 (7.62) 

• CATHJDE LEN>. 0Tf£R LEADS NIE .060 (1.52) NOM UNiER. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 
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Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Voltage ....................................... ± 50kVDc<1> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -ss0c to +125°C 
Lead Soldering Temperature[1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] ............................................................ 240°C 
Input Diode 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA 
Reverse Voltage. . • . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<2> 

Output Photosensor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Collector-Emitter Voltage . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 50V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0V 
Collector-Base Voltage.............................................. 50V 
Power Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250mw<3> 
Notes: 
(1) Measured with input and output leads shored together in air with maximum relative humidity 

0150%. 
(2) Derate linearly 2.00mWi°C above 25°C. 
(3) Derate linearly 2.50mWi°C above 2s0c. 
(4) Methanol or isopropanol are recommended as cleaning agents. 

Schematic 

"' : !T~-(1 : ::: 
(2) (5) 

L---------.J 
OPl150 
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Types OPl150TX, OPl150TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 

l'!P_ut Diode 

VF Forward Voltage(s) 1.0 1.4 1.7 v IF=30mA 
1.2 1.6 1.9 v IF= 30 mA, TA= -55°C 
0.9 1.15 1.5 v IF=30mA, TA=100°C 

IR Reverse Current 0.1 10 µA VR=2.0V 

Ou~ut Photosensor 

V(SR)eEO Collector-Emitter Breakdown Voltage 50 80 v le= 1.0 mA, Is= 0, IF= 0 

V(SR)EBO Emitter-Base Breakdown Voltage 7.0 110 v IE= 100 µA, le =0, IF= 0 

V(SR)eso Collector-Base Breakdown Voltage 50 10.0 v le = 100 µA, IE = 0, IF = 0 

leEO Collector-Emitter Dark Current 0.2 100 nA VeE = 10.0 v, Is= 0, IF= 0 
10 100 µA VeE = 10.0V, ls=O, IF= 0, TA= 100°c 

leBO Collector-Base Dark Current 0.1 10 nA Ves= 10.0V, IE=O, IF=O 

Cou_.l!!ed 

le(ON) On-State Collector Current(5) 1.0 mA VeE = 5 V,ls = 0, IF= 10 mA 
0.6 mA VeE = 5 V,ls = 0, IF= 10 mA, TA= -55°C 
0.6 mA VeE = 5 V,ls = 0, IF= 10 mA, TA= 100°C 

VeE(SAT) Collector-Emitter Saturation Voltage 0.20 0.30 v le= 1.0 mA, Is =0, IF= 16.0 mA 

V1so Isolation Voltage (Input-to-Output) 50.0 kV See Note 1 

tr Output Rise Time 8.0 15.0 µs Vee= 10.0V, le= 2.0 mA, RL= 100 '1 

~ Output Fall time 8.0 15.0 µs Vee= 10.0 V, le= 2.0 mA, RL= 100 '1 
(5) Measurement 1s taken dunng last 500µs of a single ms test pulse. Heating due to increased pulse rate or pulse wtdth c:an cause change in 

measurement results. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPl210 
May 1993 

@.OPTEK 

Surface Mount Optically Coupled Isolators 
Types OPl210, OPl211 

Features 

• Micro-miniature package ideal for 
hybrid applications 

• TTL, DTL compatible 
• High DC current transfer ratio 
• Four bonding pads for attaching to 

hybrid substrates 
• 1 kV electrical isolation 
• High efficiency gallium aluminum 

arsenide emitter 

Description 

The OPl21 O and OPl211 are optically 
coupled isolators each consisting of a 
gallium aluminum arsenide LED and a 
silicon phototransistor mounted and 
coupled on a thick film ceramic 
substrate. These solid-state 
optocouplers are ideal for hybrid 
applications. Four thick film bonding 
pads make electrical connections easy. 

The OP121 O and OPl211 are identical 
except for the DC current transfer ratio. 
Both were designed with high reliability 
·1n mind and are ideally suited for use in 
MIL-STD-883 hybrid applications. 

Device mounting may be achieved using 
silver or gold filled epoxies. The OPl21 O 
and OP1211 are sensitive to some hybrid 
cleaning processes. Consult factory for 
details. 

·~n 
LJ~1 

.09S (2.41) 1 

.OBS (2.16) 

f 
WHITE DOT INDICATES 

ANODE (PIN I) 

ANODE (I) 

.026 (0.66) 
----so 
.024 (0.61) 

4 PLACES 

8 , 
.070 (I. 78) MAX 

~· 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 

.012 (0.30) x 4S0 

PIN I 

( 4) COLLECTOR 

(2) CATHODE 

(3)rX ... '"'' 
r , 
I I 
I I 
L J 

I.. .J 

(I) (2) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Input-to-Output Isolation Voltage ............................... ±1000VDcC1> 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 
Input Diode 
Continuous Forward DC Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mA 
Peak Forward Current (1 µs pulse width, 300 pps) . .. . . . . . . . . . . . . .. . . . . . . 1.00A 
Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0V 
Power Dissipation. .. . . . . . . .. .. .. .. . . .. . . . . . . . . . . .. . . . . . . . . . . . .. 60mw'2> 
Output Sensor 
Continuous Collector Current. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . SOmA 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 35V 
Emitter-Collector Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.0V 
Power Dissipation............................................. 100mw'3l 
Notes: 
(1) Measured with input diode bond pads shorted together and output bond pads shorted 

together. 
(2) Derate linearly above 65°C free air temperature at the rate 1.0mWl"C. 
(3) Derate linearly above 25°C free air temperature at the rate of 1.0mWl"C. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OPl210, OPl211 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX I UNITSI TEST CONDITIONS 

Input Diode 
Forward Voltage 1.15 1.50 v IF= 10.0mA 
Reverse Current 0.1 100 µA VR=2.0V 

Output Sensor 
V(BR)eEo Collector-Emitter Breakdown Voltage 35 80 v le= 100µA, IF= 0 

V(BR)Eeo Emitter-Collector Breakdown Voltage 7.0 10.0 v IE= 100µA, IF= 0 

leEO Collector-Emitter Dark Current 20 100 nA VeE=20V, IF=O 

Coupled 
lc/IF DC Current Transfer Ratio OPl210 50 200 % VcE = 5.0V, IF= 10.0mA 

OPl211 200 350 % VcE = 5.0V, IF= 1 O.OmA 

VeE(SATJ Collector-Emitter Saturation Voltage 0.2 0.30 v le= 2.0mA, IF= 20mA 

tr Output Rise Time 3.0 10.0 µs Vee= 10.ov, RL= 1oon I 
It Output Fall Time 3.0 10.0 µs Pulse width= 100ms, 

duty cycle = 1 % 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OPl340 
May 1993 

8@0PTEK 

Zero Voltage Crossing Optically 
Coupled Triac Driver 
Type OPl340 

Features 
• For 220 VAC operation 
• 1000 voe electrical isolation 
• Zero voltage crossing for reduced 

EMI, line noise, and improved static 
dV/dt 

• T0-78 hermetically sealed package 
• Optek's Military screened version 

available on r~uest 
• -55°C to +125°C operating range 

Description 
The OPl340 consists of a gallium 
aluminum arsenide infrared emitting 
diode and a monolithic integrated circuit 
containing a photodiode and a zero 
voltage bidirectional triac driver, 
mounted in a six pin T0-78 herinetic 
package. The device is intended to be 
used for low power DC controlling of 
power triacs which in tum control 
resistive, inductive, or capacitive loads 
powered from 220 VAC. Zero voltage 
crossing ensures that the device will not 
tum on until the line voltage reduces to 
15 volts, typical. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

·1~~~~~-f....-~..p...,_o:;__ 
.200(5.08) MAX 

SUBSTR::2~:NODE 
MT1 ~CATHODE 

BOTTOM VIEW 

:l~!H~! 
NOTE 1: THIS DIMENSION 
IS CONTROLLED AT THE 
HOUSING SURFACE. 

NICKEL 

PIN 2 IS INTERNALLY CONNECTED TO THE 
TRIAC DRIVER SUBSTRATE AND MUST 
NOT BE EXTERNALLY CONNECTED. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Input-to-Output Isolation Voltage ............................ ±1.0 kVoc<1> 
Operating Temperature ................................. -55°C to +125°C 
Storage Temperature ................................... -65°C to +150°C 
Soldering Temperature (1/16 inch from case for 5 sec. 
w/soldering iron) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°C 
Input Diode 
Forward DC Current (65°C or below) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 mA 
Reverse Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 V 
Power Dissipation . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 mw<2> 

Output Photosensor 
Off-State Terminal Voltage ....................................... 400 V 
On-State RMS Current (Full Cycle, 50-60 Hz, TA= 25°C) ..•.......... 100 mA 
On-State RMS Current (Full Cycle, 50-60 Hz, TA = 70°C) . . . . . . . . . . . • . . 50 mA 
Peak Non-Repetitive Surge Current (PW = 1 O ms, duty cycle = 1 Oo/o) • • . • • • 1.20 A 
Power Dissipation . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300 mw<3l 
Notes: 
(1) Measured with Inputs shorted together and outputs shorted together. 
(2) Cerate linearly 1.0 mW/°C above ss"c. 
(3) Cerate linearly 3.0 mW/°C above 2s0c. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPl340 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL I PARAMETER I MIN I TYP I MAX iuNITS I TEST CONDITIONS 

Input Diode 

1.20 1.80 v IF=40.0 mA 

VF Forward Voltage 1.00 2.20 v IF= 40.0 mA, TA= -55°C 

0.80 1.50 v IF= 40.0 mA, TA= 125°C 

IR Reverse Current 100 µA VR = 3.0 V 

Output Phototranslstor 

I 10.0 100 nA VoRM = 400 V 

loRM Peak Blocking Current, Either Direction 6.0 µA VoRM = 400 V, TA= 85°C 

6.0 µA VoRM = 300 V, TA= 125°C 

1.75 3.0 v I™= 100 mA, IF= 15.0 mA 

Vm Peak On-State Voltage, Either Direction 3.0 v ITM = 100 mA, IF = 15.0 mA, TA = -55°C 

5.0 v ITM = 100 mA, IF= 15.0 mA, TA= 125°C 

dV/dt Critical Rate of Rise of Off-State Voltage 100 V/µs RL= 2.5 kQ 

Coupled 

15.0 mA VTM = 3.0 V, RL = 150 n 
IFT LED Trigger Current Required to Latch 20.0 mA VTM = 5.0 V, RL = 150 n, TA= -55°C 

22.0 mA VTM = 5.0 V, RL = 150 n, TA= 125°C 

IH Holding Current, Either Direction 200 µA 

V1so Isolation Voltage 1000 VDC See Note (1) 

40 v IFT = 15.0 mA 

V1(TH) 
Zero Voltage Crossing Inhibit Voltage 

40 v IFT = 15.0 mA, TA = -55°C 
Threshold 

IFT = 15.0 mA, TA= 125°C 40 v 
300 µA IFT = 15.0 mA, VMT = 400 V 

IR(I) Leakage Current in Inhibit State 600 µA IFT = 20.0 mA, VMT = 400 V, TA= -55°C 

300 µA IFT = 22.0 mA, VMT = 300 V, TA= 125°C 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Product Bulletin OPL800TXV 
June 1993 

~®OPTEK 

Hi-Reliability Photologic™ Hermetic Sensors 
Type OPLSOOTXV 

Features 

• 100% screened and quality 
conformance tested to Optek's Hi-Rel 
program 

• Direct TIUSTTL interface 
• Hermetic, lensed T0-18 package 
• Mechanically and spectrally matched 

OP235/0P236TX!TXV LEDs 

Description 

The OPLBOOTXV is a high reliability 
optoelectronic microcircuit that 
incorporates a photodiode, linear 
amplifier, and Schmitt trigger on a single 
silicon chip. The device features 
TTUSTTL compatible logic level output 
which can drive up to 8 TTL loads 
without addltional interface circuitry. The 
Photologic™ chip is mounted on a 
standard T0-18 header which is 
hermetically sealed in a lensed metal 
can. These devices are mechanically 
and spectrally matched to the OP235TX/ 
TXV and 236TXITXV infrared emitting 
diodes. All parts are processed to 
Optek's 100 percent screening program 

·patterned after Method 5004 of 
MIL-STD-883 and the quality 
conformance testing in Method 5005 for 
Class B devices. Complete details of the 
Hi-Rel program are given on the 
following pages. 

Typical characteristic curves are shown 
on the commercial OPL800 data sheet. 

.068 11.731 
~ 

.187 14.751 

.17914.551 

.209 (5.311 

.230 (5.841 D 
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-1 
DIMENSIONS ARE IN INCHES (MILLIMETERS). 
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OUTPUT 
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131 

.100 12.541 
DIA NOM 

.048 11.22) 

~ .028 (0.711 

/' 
'\.~~ 

.~5 ""'"· 
Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Supply Voltage, Vee (not to exceed 3 sec.). . . . . . . . . . . . . . . . . . . . . . . . . . . . + 1 O.OV 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 125°C 
Lead Soldering Temperature [1/16 (1.6mm) inch from case for 5 sec. with soldering 
iron]......................................................... 240°c<1> 
Power Dissipation............................................. 250mw<2> 

Duration of Output Short to Vee or Ground ........................... 1.00 sec. 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max. when wave soldering. 
(2) Derate linearly 2.5mWf'C above 25°C. 
(3) Light measurements are made with A= 935nm. 

Schematics 

OPLBOOTXV (Totem-Pole Output Buffer) 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OPLSOOTXV 
100o/o Processing 

Screen Mll·STD-883 Conditions OPLSOOTXV 
Method 

Internal Visual 2010 Condition B 100% 

High Temperature Storage 1008 Condition c, TA = 150°c, t = 24hrs. 100% 

Temperature Cycle 1010 Condition C, 1 O Cycles, -65°C to 150°C, 100% 
15 min. each extreme 

Constant Acceleration 2001 Condition E, Y1 orientation, 5K G's for 1 min. 100% 

Hermetic Seal 1014 Fine: Condition A or B, 5 X 1 o·0atm cc/sec 100% 
Gross: Condition C, D, or E 

Power Burn-1n<4> 1015 Condition B, TA= 25°C, Vee= 5.25V, 100% 
t = 168hrs. min 

Seal 1014 Fine leak, Gross leak 100% 

External Visual Examination 2009 100% I 
(4) 100% electrically tested to the limits in Subgroups 1 and 9 of the Group A table before and after burn-in. 

Group A Inspection-Electrical Tests 
(Performed on each inspection lot after all devices have been subject to the 100% processing requirements.) 

Symbol Examination MIL-STD-883 n/c Limit Units 
or Test Method Conditions Min Max 

Subgroup 1 <5> 2 

leeH Supply Current, High 3005 Vee = 5.25V, Ee= 2.0mW/cm2 15.0 mA 

leeL Supply Current, Low 3005 Vee= 5.25V, Ee= O 15.0 mA 

VOL Low Level Output Voltage 3007 Vee = 4.75, loL = 12.BmA, Ee= O 0.40 v 
VOH High Level Output Voltage 3006 Vee= 4.75, IOH = -BOOµA, 2.4 v 

Ee = 2.0mW/cm2 

los Short Circuit Output Voltage 3011 Vee= 4.75, Ee= 2.0mW/cm2, -30 -120 mA 
Output=GND 

Subgroup 2<5> TA= +125°C 2 

leeH Supply Current, High 3005 Vee= 5.25V, Ee= 2.0mW/cm2 15.0 mA 

leeL Supply Current, Low 3005 Vee= 5.25V, Ee= 0 15.0 mA 

VOL Low Level Output Voltage 3007 Vee= 4.75V, loL = 12.BmA, Ee= 0 0.40 v 
VOH High Level Output Voltage 3006 Vee= 4.75V, loH = -BOOµA, 2.4 v 

Ee = 2.0mW/cm2 

Subgroup 3<5l TA=-55°C 2 

leeH· Supply Current, High 3005 Vee= 5.25V, Ee= 2.0mW/cm2 15.0 mA 

leeL Supply Current, Low 3005 Vee= 5.25V, Ee= 0 15.0 mA 

VoL Low Level Output Voltage 3007 Vee= 4.75V, loL = 12.BmA, Ee= 0 0.40 v 
VoH High Level Output Voltage 3006 Vee= 4.75V, loH = -BOOµA, 2.4 v 

Ee = 2.0mW/cm2 

Subgroup 4C5l 2 

tr. t1 Rise and Fall Time 3004 Vee= 5.0V, RL = BTTL loads 70.0 ns 

tpHL Propagation Delay, Low-High 3003 Vee= 5.0V, RL = BTTL loads 10.0 µs 

tpHL Propagation Delay, High-Low 3003 Vee= 5.0V, RL = BTTL loads 10.0 µs 

(5) Light Source is a gallium arsenide light emitting diode with a typical rise time of 500 nanoseconds. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Type OPLSOOTXV 
Group B Inspection 
(Performed on each inspection lot) 

Examination 
or Test 

Subgroup 1 

Physical Dimensions 

Subgroup2 

Resistance To Solvents 

Subgroup3 

Solderability 

Subgroups 

Bond Strength 

Subgroup7 

Group C Inspection Die Related Tests 
(Perfonned every 3 months) 

Examination 

MIL-STD-883 

Method I Conditions 

2016 l 

2015 l 

2003 Jsoldering Temperature= 260°C ± 10°c 

2011 I Condition C or D 

MIL-STD-883 
or Test Method Conditions 

Subgroup 1 

@.OPTEK 

LTPD 

2devices 

Ofailures 

4devices 

o failures 

1 device 

O failures 

2 devices 

Ofailures 

5 

LTPD 

15 

Temperature Cycling 1010 Condition c, 1 o cycles, -65°C to + 150°C, 1 o minutes max @ 

Constant Acceleration 

Hennetic Seal 

Fine Leak 

Gross Leak 

End Points 

Subgroup2 

Steady State Life 

End Points 

Optek Technology, Inc. 

extremes, 5 minutes max transfer time 

2001 Condition E, 30K G's, Y1 only for 1 minute 

1014 

Condition A or B, 5 x 10-satm cc/sec 

Condition C, D or E 

Group A, Subgroup 1 

1005 Vee= 5.0V, TA= 150°C, t = 1000hrs 

Group A, Subgroup 1 

1215 W. Crosby Road Carrollton, Texas 75006 
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Type OPL800TXV 
Group D Package Related Tests (performed every 6 months while in production) 

Examination or Test MIL-STD-883 LTPD 
r------

Method Conditions 

Subgroup 1 15 

Physical Dimensions 2016 

Subgroup2 15 

Lead Integrity 2004 Condition B2 (Lead Fatique) 

Hermetic Seal 1014 
Fine Leak Condition A or B, 5 X 10-8 atm cc/sec 

Gross Leak Condition C, D, or E 

Subgroup3 15 

Thermal Shock 1011 Condition B, 15 cycles, 125°C to -55°C, 5 minutes 

minimum @ extremes, 1 O sec maximum transfer time I 
Temperature Cycling 1010 Condition C, 1 oo cycles, -65°C to + 150°C, 1 o minutes 

------i 
minimum @ extremes, 5 minimum transfer time 

Moisture Resistance 1004 

Hermetic Seal 1014 

Fine Leak Condition A or B, 5 X 10-1 atm cc/sec 

Gross Leak Condition C, D, or E 

End Points Group A, Subgroup 1 

Subgroup4 15 

Mechanical Shock 2002 Condition B 

Vibration, Variable Frequency 2007 Condition A 

Constant Acceleration 2001 Condition E, 30K G's, Y1 only for 1 minute 

Hermetic Seal 1014 

Fine Leak Condition A or B, 5 X 1 o-8 atm cc/sec 

Gross Leak Condition C, D, or E 

End Points I Group A, Subgroup 1 

Subgroup 5 15 

Salt Atmosphere 1 1009 Condition A 

Hermetic Seal 1014 

Fine Leak Condition A or B, 5 X 1 o-8 atm cc/sec 

Gross Leak Condition C, D, or E 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~® OPTEK TECHNOLOGY, INC. 

HI-REL FIBER OPTIC 
COMPONENTS 

Optek reserves the right to make changes at any time in order to Improve design and to supply the best product possible. 
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Product Bulletin OMF320TX/TXV 
April 1993 

~.OPTEK 

High Reliability 
Fiber Optic GaAIAs LED 
Types OMF320TX, OMF320TXV 

Features 

• High radiant output for fiber optic 
applications 

• High speed 
• Electrically isolated from case 
• Processing patterned after JANTX or 

JANTXV of MIL-S-19500 

Description 

The OMF320 LED provides fiber optic 
users with high coupled power and wide 
bandwidth in an easily mounted 
hermetic package. 

The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

.220 (5.59) 

~ 

.131 (3.33) 

.121 (3.07) 

.185 (41. 70) 

.182 "4.62) 

DU£NSIDNS ARE IN INCl£5 (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1oomA<4> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.Smm) from case for 5 sec. with solderine, 
iron] .•............................... ·. . . . . . . . . . . . . . . . . . . . . . . . . 240 c<1> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Graded index fiber 50µm core: N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: -dBm = 1 O log 

(µW/1000). 
(4) Cerate linearly@ 1.0mA!'C above 25°C. 
(5) Prebias @ 5mA current. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power I 
IF=100mA@25°C 

Fiber Refractive N.A. pMF320TX/TXVj 
lndexa 

50/125µm Graded 0.20 19µW 

62.5/125µm Graded 0.28 34µW 

100/140µm Graded 0.29 96µW 

200/300µm• Step 0.41 360µW .. 
*PCS - Plastic Clad Silica 

Optek Technology, Inc. 1215 w. Crosby Road Carrollton, Texas 75006 
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Types OMF320TX, OMF320TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS 

Po Radiant Power Output 15.0 19.0 µW 

VF Forward Voltage 1.7 2.0 v 
J.p Peak Output Wavelength 830 850 870 nm 

B Spectral Bandwidth Between Half 35 nm 
Power Points 

tr Output Rise Time 

ti Output Fall Time 

TYPICAL PERFORMANCE CURVES 

I 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Product Bulletin OMF321TX/TXV 
Aprll 1993 

High Reliability 
Fiber Optic GaAIAs LED in SMA Receptacle 
Types OMF321TX, OMF321TXV 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 
• Processing patterned after JANTX or 

JANTXV of MIL-S-19500 

Description 

The OMF321 consists of a hermetic 
LED pre-mounted and aligned in an 
SMA receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a dust 
cap. 

The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

. 37S (9.S3) 

. !SS (3.94) 

H .230 (S.84) 

.100 (2.S4) DIA. 
NOM . 

.400 (10.16) 
MIN. 

0TMENS10NS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA <4) 

Storage Temperature Range................................ -55°Co +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 240°d1l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Graded index fiber 50µm core: N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: -dBm= 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl°C above 25°C. 
(5) Pre Bias @ 5mA current. 

TYPICAL COUPLED POWER into OPTICAL FIBER 

Typical Coupled Power 
IF= 100 mA@ 25°C 

Fiber Refractive N.A. OMF321TXITXV 
Index 

50/125µm Graded 0.20 19µW 

62.5/125µm Graded 0.28 34µW 

100/140µm Graded 0.29 96µW 

200/300µm* Step 0.41 360µW .. 
*PCS - Plastic Clad S1hca 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMF321TX, OMF321TXV 
Electrical Characteristics (TA = 2s0c unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS 

Po Radiant Power Output 15.0 19.0 µW 

VF Forward Voltage 1.7 2.0 v 
A.p Peak Output Wavelength 830 850 870 nm 

B Spectral Bandwidth Between Half 35 nm 
Power Points 

tr Output Rise Time 

t1 Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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TEST CONDITIONS 

IF= 100 mA<2l 

IF= 100 mA 

IF=50mA 

IF=50mA 

IF= 100 mA, 10%-90%(5) 

IF= 100 mA, 90%-10%(5) 

NOMOGRAPH 
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Product Bulletin OMF322TXITXV 
Aprll 1993 

High Reliability 

@.OPTEK 

Fiber Optic GaAIAs LED in ST* Compatible Receptacle 
Types OMF322TX, OMF322TXV 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular style receptacle 
• Processing patterned after JANTX or 

JANTXV of MIL-S-19500 

Description 

The OMF322 consists of a hermetic 
LED pre-mounted and aligned in an 
ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 
dust cap. 

The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S 19500. 

*ST is a registered trademark of AT&T 

.006-56 l.K-28 

.400 (10.16) 
MIN 

CATI-DOE 

L~ 
.BIO (20.57) 

. 790 (20.07) DIMENSIONS ARE IN INCi-ES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1oomA(4l 
Storage Temperature Range............................... -55°C to +150°C 
Operating Temperature Range ........................... , . -40°C to +125°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°C(1l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Graded index fiber 50µm core: N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: -dBm = 1 O log 

(µW/1000). 
(4) Derate linearly@ 1.0mAt°C above 25°C. 
(5) Prebias @ 5mA current. 

TYPICAL COUPLED POWER into OPTICAL FIBER 

Typical Coupled Power 
IF= 100 mA@ 25oC 

Fiber Refractive N.A. pMF322TX/TXV 
Index 

50/125µm Graded 0.20 19µW 

62.5/125µm Graded 0.28 34µW 

100/140µm Graded 0.29 95µW 

200/300µm* Step 0.41 360µW 

*PCS - Plastic Clad Silica 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Types OMF322TX, OMF322TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS 

Po Radiant Power Output 15.0 19.0 µW 

VF Forward Voltage 1.7 2.0 v 
A.p Peak Output Wavelength 830 850 870 nm 

B Spectral Bandwidth Between Half 35 nm 
Power Points 

tr Output Rise Time 

tr Output Fall Time 

TYPICAL PERFORMANCE CURVES 
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TEST CONDITIONS 

IF= 100 mA(2) 

IF= 100 mA 

IF=50mA 

IF=50mA 

IF= 100 mA, 10%-90%(5> 

IF= 100 mA, 90%-10%(5) 

NOMOGRAPH 

dBm - uW Conversion 
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Product Bulletin OMF340TXITXV 
Aprll 1993 

High Reliability 

@®OPTEK 

Fiber Optic GaAIAs High Speed LED 
Types OMF340TX, OMF340TXV 

Features 

• High radiant output for fiber optic 
applications 

• High speed 
• Electrically isolated from case 
• Processing patterned after JANTX 

and JANTXVof MIL-S-19500 

Description 

The OMF340 LED provides fiber optic 
users high coupled power and wide 
bandwidth in an easily mounted 
package. 

The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

.220 (S.59) 

~ 

.131 (3.33) 

.121 (3.07) 

.185 (4,70) 

.182 (4.62) 

CATHODE 

.019 (0.48) 
¢---3PL 

.016 (0.41) 

01'*'.NSIONS ,\RE IN INCHES (MILLIMETERS) 

¢ .100 (2.5'4) 
NOM 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA<4> 
Storage Temperature Range............................... -55°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 o sec. max when flow soldering. 
(2) Graded index fiber 50µm core: N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: -dBm= 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mA!°C above 25°C. 
(5) Prebias @ 5mA current. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 
IF= 100 mA@ 2s0c 

Fiber Refractive N.A. OMF340TX/TXV 
Index 

50/125µm Graded 0.20 25µW 

62.5/125µm Graded 0.28 45µW 

100/140µm Graded 0.29 125µW 

200/300µm* Step 0.41 475µW 

*PCS - Plastic Clad Silica 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Types OMF340TX, OMF340TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max Units 

Po Radiant Power Output 20.0 25.0 µW 

VF Forward Voltage 1.7 2.0 v 

Ap Peak Output Wavelength 830 850 870 nm 

B Spectral Bandwidth Between Half 35 nm 
Power Points 

tr Output Rise Time 

t1 Output Fall Time 

TYPICAL PERFORMANCE CURVES 
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Test Conditions 

IF= 100mA(2) 

IF= 100mA 
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IF= 100mA, 10%-90%(5) 

IF= 100mA, 90%-10%(5) 
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Product Bulletin OMF341TX!TXV 
April 1993 

High Reliability 

@®OPTEK 

Fiber Optic GaAIAs High Speed LED 
Types OMF341TX, OMF341TXV 

in SMA Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular SMA style receptacle 
• High Speed 
• Electrically isolated from case 
• Processing patterned after JANTX 

and JANTXV of MIL-S-19500 

Description 

The OMF341 consists of a hermetic 
LED pre-mounted and aligned in an 
SMA receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a dust 
cap. 

The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

.086-56 
UNC-20 

H.230 (5.84) 

1/4-36 
THRE!.DS 

.155 (3.94)--t---i 

.100 (2.54) DIA. 
NOM. 

.400 (10.16) 
MIN. 

DIMENSIONS ARE JN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Foiward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA (4) 

Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -4o0c to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 240°c<1l 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber 50µm core: N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: -dBm= 1 O log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl°C above 25°C. 
(5) Prebias @ 5mA current. 

TYPICAL COUFiLED POWER Into OPTICAL FIBER 

Typical Coupled Power 
IF= 100 mA@ 25°C 

Fiber Refractive N.A. OMF341TXITXV 
Index 

50/125µm Graded 0.20 25µW 

62.5/125µm Graded 0.28 45µW I 
100/140µm Graded 0.29 125µW I 
200/300µm• Step 0.41 475µW 

.. 
*PCS - Plastic Clad Silica 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Types OMF341TX, OMF341TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter 

Po Radiant Power Output 

VF Forward Voltage 

A.p Peak Output Wavelength 

B Spectral Bandwidth Between Half 
Power Points 

tr Output Rise Time 

t1 Output Fall Time 

TYPICAL PERFORMANCE CURVES 
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Product Bulletin OMF342TX/TXV 
Aprll 1993 

High Reliability 

@~OPTEK 

Fiber Optic GaAIAs High Speed LED 
Types OMF342TX, OMF342TXV 

In ST* Compatible 
Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular style receptacle 
• High Speed 
• Electrically isolated from case 
• Processing patterned after JANTX 

and JANTXV of MIL-S-19500 

Description 

The OMF342 consists of a hermetic 
LED pre-mounted and aligned in an 
ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 
dust cap. 

The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

*ST is a registered trademark of AT&T 

. 086-56 UNC-28 CATtDJE 

. 400 ~rn· 16) 

L~ 
.810 (20.57) 

. 790 (20.07) DIMENSIONS ARE JN INCHES (MJLLJti£TERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1oomA<4J 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 1 so0 c 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<1> 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Graded index fiber 50µm core: N.A = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: -dBm = 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mAl°C above 25°C. 
(5) Prebias @ 5mA current. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 
IF= 100 mA@ 25°C 

Fiber Refractive N.A. OMF342TX/TXV 
Index 

50/125µm Graded 0.20 25µW 

62.5/125µm Graded 0.28 45µW 

100/140µm Graded 0.29 125µW 

200/300µm* Step 0.41 475µW 
.. 

*PCS - Plastic Clad Silica 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Types OMF342TX, OMF342TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max Units 

Po Radiant Power Output 20.0 25.0 µW 

VF Forward Voltage 1.7 2.0 v 
A.p Peak Output Wavelength 830 850 870 nm 

B Spectral Bandwidth Between Half 35 nm 
Power Points 

tr Output Rise Time 

t1 Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 

1.4 t---+-+--+-+---+--+---1 

1.2 k:::"-+-+--+-+--+--t---1 
~ ~ 
i ~ 
~ 0.8 t--+-+---+-+--+-""'~-1 
~ N 
~ 0.6 

~ 0.4 1---+--'---+-+---+--+---I 
IF= 100mA 

0.2 

0 
-55 -25 0 25 50 75 100 125 

1.1 

1.0 
0.9 
0.8 
0.7 
0.6 

0.5 

0.4 
0.3 
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0.1 

0 

TA-AMBIENT TEMPERATURE - 'C 

RELATIVE RADIANT INTENSITY 
vs. WAVELENGTH 

IF= 50mA 

7 IS... 
600 700 800 900 1000 1100 

WAVELENGTH Nanometers 

4.5 6.0 ns 

4.5 6.0 ns 

RELATIVE RADIANT INTENSITY 
vs. FORWARD CURRENT 

1.50 - ...... ---------

~ 1.25 l---+---+-+--IL::t-~V'"f-2"'"+--l--.3111 

1.00 1---t---+-+Vl--.f<---t---t-+--t 

0.75 l---t---+0~--+-__,f---+--+---I 

::~ 
0 

0 25 50 75 100 125 150 175 200 

FORWARD CURRENT · mA 

FORWARD VOLTAGE 
vs. AMBIENT TEMPERATURE 

1.9 

1.8 l+---t--+---t--+---+--+----1 

1.7 frt-f;;~~r::-11 
~ 1.6 l+---+--+---+--+----+--+----1 

1.5 l+---t--+----t--+----'--+----1 

1.4 H---+--+---+--+--r--t----t 
1.3 .._ _______________ _ 

-55 -25 0 25 50 75 100 125 
TA - AMBIENT TEMPERATURE - 'C 

Test Conditions 

IF = 100 mA <2> 

IF= 100 mA 

IF= 50 mA 

IF= 50 mA 

IF= 100 mA, 10%-90%(5) 

IF = 100 mA, 90%-10% <5> 

dBm 

dBm 

NOMOGRAPH 

- uW Conversion 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMF345TX/TXV 
April 1993 

High Reliability 

@.OPTEK 

Fiber Optic GaAIAs High Speed LED 
Types OMF345TX, OMF345TXV 

Features 

• High radiant output for fiber optic 
applications 

• High speed 
• Electrically isolated from case 
• Processing patterned after JANTX 

and JANTXVof MIL-S-19500 

Description 

The OMF345 LED provides fiber optic 
users with high coupled power and wide 
bandwidth in an easily mounted hermetic 
package. 

The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

~ . l°So~2.54) 
.131 (3.33) 
.121 (3.07)_,_ __ 

.220 (5.59) 

.208 iS.28) 

• IBS ('4. 70) 

.182 ("1.62) 

CATHCIOE 

.019 (0.18) 
~---3PL 

.016 (0.11) 

OH£NSIONS ARE IN INCl£S (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA(4l 
Storage Temperature Range............................... -55°C to +150°C 
Operating Temperature Range ...................... : . . . . . . -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c(1l 
Notes: 
(1) AMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber 50µm core: N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: -dBm = 1 O log 

(µW/1000). 
(4) Derate linearly@ 1.0mAt"C above 25°C. 
(5) Prebias @ 5mA current. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typlcal Coupled Power 
IF= 100 mA@ 25°C 

Fiber Refractive N.A. OMF345TX/TXV 
Index 

50/125µm Graded 0.20 25µW 

62.5/125µm Graded 0.28 45µW 

100/140µm Graded 0:29 125µW 

200/300µm* Step 0.41 475µW .. 
*PCS - Plastic Clad Silica 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMF345TX, OMF345TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max Units 

Po Radiant Power Output 20.0 25.0 µW 

VF Forward Voltage 1.7 2.0 v 
Ap Peak Output Wavelength 830 850 870 nm 

B Spectral Bandwidth Between Half 35 nm 
Power Points 

tr Output Rise Time 

t1 Output Fall Time 

TYPICAL PERFORMANCE CURVES 

I 

RElATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 

1.4 t---+-+--+--+---+--+----1 
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FORWARD VOLTAGE 
vs. AMBIENT TEMPERATURE 
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-55 -25 0 25 50 75 100 125 
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Test Conditions 

IF= 100 mA<2> 

IF= 100 mA 

IF=50 mA 

IF=50 mA 

IF= 100 mA, 10%-90%<5> 

IF= 100 mA, 90%-10%<5> 

NOMOGAAPH 

dBm - uw Conversion 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMF346TXrrXV 
Aprll 1993 

High Reliability 

~@OPTEK 

Fiber Optic GaAIAs High Speed 
Types OMF346TX, OMF346TXV 

LED in SMA Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular style receptacle 
• High Speed 
• Electrically isolated from case 
• Processing patterned after JANTX 

and JANTXV of MIL-S-19500 

Description 

The OMF346 consists of a hermetic 
LED pre-mounted and aligned in an 
SMA receptacle. This configuration 
is designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a dust 
cap. 

The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

.086-56 
UNC-28 

H .230 (5.84) 

1/4-36 
Tl-READS 

.155 (3.94)-----

.100 (2.54) DIA. 
NOM. 

.400 (10.16) 
MIN. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage ................................................... 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOmA (4) 

Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°Cto + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 240°C(1) 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(2) Graded index fiber SOµm core: N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: -dBm = 10 log 

(µW/1000). 
(4) Derate linearly @ 1.0mA!"C above 25°C. 
(5) Prebias @ 5mA current. 

TYPICAL COUPLED POWER Into OPTICAL FIBER 

Typical Coupled Power 
IF= 100 mA@ 25°C 

Fiber Refractive N.A. OMF346TX!TXV 
Index 

50/125µm Graded 0.20 25µW 

62.5/125µm Graded 0.28 45µW 

100/140µm Graded 0.29 125µW 

200/300µm* Step 0.41 475µW 
.. 

*PCS - Plasllc Clad S1hca 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMF346TX, OMF346TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max Units 

Po Radiant Power Output 20.0 25.0 µW 

VF Forward Voltage 1.7 2.0 v 
A.p Peak Output Wavelength 830 850 870 nm 

B Spectral Bandwidth Between Half I 35 nm 
Power Points 

tr Output Rise Time 

t1 Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 

1.4 t-----+--+--+--+---+--+---l 

1.2 11&;;::--r---r-----r--i----r---r---i 
~ ~ 
~ ~ 
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Test Conditions 

IF= 100 mA(2> 

IF= 100 mA 

IF= 50 mA 

IF= 50 mA 

IF= 100 mA, 10%-90%(5) 

IF= 100 mA, 90%-10%(5) 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMF347TX/TXV 
April 1993 

High Reliability 

~®OPTEK. 

Fiber Optic GaAIAs High Speed LED 
Types OMF347TX, OMF347TXV 

in ST* Compatible 
Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular style receptacle 
• High Speed 
• Electrically isolated from case 
• Processing patterned after JANTX 

and JANTXV of MIL-S-19500 

Description 

The OMF347 consists of a hermetic 
LED pre-mounted and aligned in an 
ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and 
jam nut, two 2-56 screws, and a 
dust cap. 

The LEDs are designed to interface with 
multimode optical fibers from 50/125 to 
200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

*ST is a registered trademark of AT&T 

.400 ( 10.16) 
MIN 

CATHODE 

.BIO (20.57) 

.790 (20.07) DIMENSIONS ,4,RE IN INCHC:S (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0V 
Continuous Forward Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100mA<4> 
Storage Temperature Range............................... -55°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<1> 
Notes: 
(1) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(2) Graded index fiber SOµm core: N.A. = 0.20. 
(3) To convert radiant power output to dBm, use the following expression: -dBm = 1 O log 

(µW/1000). 
(4) Derate linearly @ 1.0mA!°C above 25°C. 
(5) Prebias @ SmA current . 

TYPICAL COUPLED POWER into OPTICAL FIBER 

Typical Coupled Power 
IF= 100 mA@ 2s0 c 

Fiber Refractive I N.A. OMF347TX!rXV 
Index 

50/125µm Graded 0.20 25µW 

62.5/125µm Graded 0.28 45µW 

100/140µm Graded 0.29 125µW 

200/300µm* Step 0.41 475µW 
.. 

*PCS - Plastic Clad Silica 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

14-18 



Types OMF347TX, OMF347TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ Max Units 

Po Radiant Power Output 20.0 25.0 µW 

VF Forward Voltage 1.7 2.0 v 
A.p Peak Output Wavelength 830 850 870 nm 

B Spectral Bandwidth Between Half 35 nm 
Power Points 

tr Output Rise Time 

tr Output Fall Time 

TYPICAL PERFORMANCE CURVES 

RELATIVE RADIANT INTENSITY 
vs. AMBIENT TEMPERATURE 
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Test Conditions 

IF= 100 mAl2> 

IF= 100 mA 

IF= 50 mA 

IF= 50 mA 

IF= 100 mA, 10%-90%(5) 

IF = 100 mA, 90%-10% (5l 

NOMOGRAPH 

dBm - uW Conversion 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMF420TXITXV 
April 1993 

High Reliability 

~®OPTEK 

Fiber Optic High Speed PIN Photodiode 
Type OMF420TX, OMF420TXV 

Features 

• Electrically isolated T0-46 Package 
• High speed, low capacitance 
• Optimized for fiber optic applications 

using 50 to 200 micron fiber 
• Processing patterned after JANTX or 

JANTXVof MIL-S-19500 

Description 

The OMF420 is a low noise silicon PIN 
photodiode mounted in a special T0-46 
package for fiber optics applications. It 
offers fast response at moderate bias 
and is compatible with LED and laser 
diode sources in the 800-900 nm 
wavelength region. Low capacitance 
improves signal to noise performance in 
typical short haul LAN applications. 

The PIN Photodiodes are designed 
to interface with multimode optical 
fibers from 50/125 to 200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

.220 (S.59) 

.208 (S.28) 

.131 (3.33) 

~ 

.185 (4.70) 

.182 (4.82) 

.030 co.'") I I 
MAX -i ~ 

Cl\ THODE 

.019 (0.48) 
¢---3PL 

.016 (0.41) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

¢ .100 (2.5'4) 
NDl1 

CASE 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage ................................................ 100VDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW(l) 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°C(2l 
Notes: 
(1) Derate linearly @ 2.0mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test@ VA= 5Vwith 50/125 micron, 0.20 N.A. fiber, @ 10 µWoptical power@ 850 nm. 

Responsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
(4) AL= 50 n 10%-90%. 
Typical Performance Curves 
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Type OMF420TX, OMF420TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min 

R Flux Responsivity 0.45 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

CT Total Capacitance 

FoV Field of View 

Typical Performance Curves 
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Product Bulletin OMF421TX/TXV 
April 1993 

High Reliability 

~®OPTEK 

Fiber Optic High Speed PIN Photodiode 
Type OMF421TX, OMF421TXV 

in SMA Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular style receptacle 
• Processing patterned after JANTX 

and JANTXV of MIL-S-19500 

Description 

The OMF421 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an SMA receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

.086-56 
UNC-28 

H.230 (5.84) 

.100 (2.54) DIA. 

1/4-36 
THREADS 

.155 (3.94)-----

NOM. 

.400 (10.16) 
MIN. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

L~ 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100VDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mW(1) 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to + 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c(2l 
Notes: 
(1) Derate linearly @ 2.0mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test @ VR = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µW optical power@ 850 nm. 

Responsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
(4) RL = 50 0 10%-90%. 
Typical Performance Curves 
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Type OMF421TX, OMF421TXV 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min 

R Flux Responsivity 0.45 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

CT Total Capacitance 

Typical Performance Curves 
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Product Bulletin OMF422TXITXV 
April 1993 

High Reliability 

~.OPTEK 

Fiber Optic High Speed PIN Photodiode 
Type OMF422TX, OMF422TXV 

in ST* Compatible 
Receptacle 

Features 

• Component pre-mounted and ready 
for use 

• Pre-tested with fiber to assure 
performance 

• Popular style receptacle 
• Processing patterned after JANTX 

and JANTXV of MIL-S-19500 

Description 

The OMF422 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 200/230 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

*ST is a registered trademark of AT&T 

.086-56 UNC-28 

.375 (9.53) 

."100 { 10.16) 
MIN 

ANODE CATHODE 

L~ 
.810 (20.57) 

.790 {20.07) OTMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOVDC 
Continuous Power Dissipation .................................... 2oomw<1l 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to+ 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 240°c<2l 
Notes: 
(1) Derate linearly @ 2.0mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 10 sec. max when flow soldering. 
(3) Test@ VA= 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µW optical power@ 850 nm. 

Responsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
(4) RL = 50 Q 10%-90%. 
Typical Performance Curves 
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Type OMF422TX, OMF422TXV 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ 

R Flux Responsivity 0.45 0.55 

lo Dark Current 0.1 

A.p Peak Response Wavelength 880 

tr Output Rise Time 6.0 

CT Total Capacitance 3.0 

Typical Performance Curves 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMF430TXITXV 
Aprll 1993 

High Reliability 

~®OPTEK 

Fiber Optic High Speed PIN Photodiode 
Type OMF430TX, OMF430TXV 

Features 

• Electrically isolated T0-46 Package 
• High speed, low capacitance 
• Optimized for fiber optic applications 

using 50 to 100 micron fiber 
• Processing patterned after JANTX or 

JANTXVof MIL-S-19500 

Description 

The OMF430 is a low noise silicon PIN 
photodiode mounted in a special T0-46 
package for fiber optics applications. It 
offers fast response at low bias and is 
compatible with LED and laser diode 
sources in the 800-900 nm wavelength 
region. Low capacitance improves signal 
to noise performance in typical short 
haul LAN applications. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

.220 (5.59) 

.208 (5.28) 

.131 (3.33) 

.121 (3.07) 

.185 (4.70) 

.182 (4.62) 

CATHODE 

.019 (0.48) 
¢---3PL 

.016 (0.41) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

¢ . JOO (2.5'4) 
NOM 

Absolute Maximum Ratings (TA= 25°C unless otheiwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 OOVDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<1l 
Storage Temperature Range............................... -65°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron] .......................................................... 240°c<2l 
Notes: 
(1) Derate linearly @ 2.0 mW!°C above 25°C. 
(2) AMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(3) Test@ VR = 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µWoptical power@ 850 nm. 

Responsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
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Type OMF430TX, OMF430TXV 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min 

R Flux Responsivity 0.45 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

tr Output Rise Time 

tr Output Rise Time 

CT Total Capacitance 

FoV Field of View 

Typical Performance Curves 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMF431TX!TXV 
April 1993 

High Reliability 

~®OPTEK 

Fiber Optic High Speed PIN Photodiode 
Type OMF431TX, OMF431TXV 

in SMA Receptacle 

Features 

• Component pre-mounted and ready 
to use 

• Pre-tested with fiber to assure 
performance 

• Popular style receptacle 
• Electrically isolated from case 
• Processing patterned after JANTX or 

JANTXVof MIL-S-19500 

Description 

The OMF431 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an SMA receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

. 375 (9. 53) 

. 086-56 
UNC-28 

.155 (3.94) 

H.230 (5.84) 

.100 (2.54) DIA. 
NOM • 

.400 (10.16) 
MIN. 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

CATHODE 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100VDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<1> 
Storage Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature (1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240°c<2> 
Notes: 
(1) Derate linearly@ 2.0mWl°C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(3) Test @ VA= 5V with 50/125 micron, 0.20 N.A. fiber, @ 10 µW optical power@ 850 nm. 

Responsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 
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Type OMF431TX, OMF431TXV 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ 

R Flux Responsivity 0.4S o.ss 

lo Dark Current 0.1 

A.p Peak Response Wavelength 860 

tr Output Rise Time 0.6 

tr Output Rise Time 1.0 

tr Output Rise Time 2.0 

Cr Total Capacitance 1.S 

Typical Performance Curves 
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Units Test Conditions 
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nA VA= S.OV 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMF432TX/TXV 
April 1993 

High Reliability 

@@OPTEK 

Fiber Optic High Speed PIN Photodiode 
Type OMF432TX, OMF432TXV 

in ST* Compatible 
Receptacle 

Features 

• Component pre-mounted and ready 
for use 

• Pre-tested with fiber to assure 
performance 

• Popular style receptacle 
• Electrically isolated from case 
• Processing patterned after JANTX 

and JANTXV of MIL-S-19500 

Description 

The OMF432 consists of a hermetic PIN 
photodiode pre-mounted and aligned in 
an ST* receptacle. This configuration is 
designed for PC board or panel 
mounting. Includes lock washer and jam 
nut, two 2-56 screws, and dust cap. 

The PIN Photodiodes are designed to 
interface with multimode optical fibers 
from 50/125 to 100/140 microns. 

The TX and TXV suffix indicates that the 
device is processed to Optek's 
screening and conformance test plan 
patterned after MIL-S-19500. 

*ST is a registered trademark of AT&T 

.400 (10.16) 
MIN 

CATHODE 

.810 (20.57) 

.790 (20.07) DIMENSIONS ARE IN INCHES (MILLTHETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Reverse Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100VDC 
Continuous Power Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2oomw<1> 
Storage Temperature Range............................... -55°C to +150°C 
Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40°C to +125°C 
Lead Soldering Temperature [1/16 inch (1.6mm) from case for 5 sec. with soldering 
iron]......................................................... 240°c<2> 
Notes: 
(1) Derate lineariy@ 2.0mWf'C above 25°C. 
(2) RMA flux is recommended. Duration can be extended to 1 O sec. max when flow soldering. 
(3) Test @ VR - SV with 50/125 micron, 0.20 N.A. fiber, @ 1 O µW optical power @ 850 nm. 

Responsivity levels apply to 50 µm, 62.5 µm and 100 µm core optical fibers. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type OMF432TX, OMF432TXV 
Electrical Characteristics {TA = 25°C unless otherwise noted) 

Symbol Parameter Min Typ 

R Flux Responsivity 
i 

0.45 0.55 

lo Dark Current 

A.p Peak Response Wavelength 

tr Output Rise Time 

tr Output Rise Time 

tr Output Rise Time 

CT Total Capacitance 

Typical Performance Curves 

DARK CURRENT 
vs. AMBIENT TEMPERATURE 

100000--...---------..... 

10000 

3.0 

~ 
2.5 

>-
i'E 2.0 
a: 
a: 
=> 
u 
~ 1.5 
"' ;:2 

~ 1.0 
>< a: « 
0 

.5 

. i 
----+---t---+---l-

TA· AMBIENT TEMPERATURE· (°C) 

DARK CURRENT 
vs. REVERSE VOLTAGE 

I I ' 

L i • i 

'1~ t-

10 20 30 40 50 60 70 80 90 100 
REVERSE VOLTAGE (VOC) 

0.1 

860 

0.6 

1.0 

2.0 

1.5 

10 

- 7 
IL .s 

I\. 

0 0 

Max 

5.0 

2.0 

~ 
:~ 
II) 
c: 
0 
0. 
II) 
Q) 

a: 
"O 
Q) 
N 

~ 
E 
0 z 

Units Test Conditions 

A/W VR = 5.ov<3> 

nA VR = 5.0V 

nm 

ns VR = 50.0V, RL =son, 10%-90% 

ns VR = 15.0V, RL = 50Q, 10%-90% 
··-·-------! 

ns VR = 5.0V, RL = 50Q, 10%-90% 

pF VR = 5.0V 

Relative Spectral Response 

1.00 

D.!ll 

0.00 

J_\ 
17 \ L1 

0.70 

0.00 
vi' \ 

If I 
0.5() 

l71 Q.40 

01n 
~ I\ 

Q.20 I/ 1 0.1l 
fiXl IDl 700 IDl !Dl DD 1Ul 

Wavelength (nm) 

Typical Capacitance 
vs Reverse Voltage 

~ ~ ~ ~ 00 ~ 70 00 ~ 100 

REVERSE VOLTAGE {VOCI 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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~® OPTEK TECHNOLOGY, INC. 

HI-REL HALL EFFECT 
SENSORS 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMH090 
January 1995 

@®OPTEK 

High Reliability Hallogic™ Hall Effect Sensor 
Types OMH090B, OMH090S 

Features 
• Lead finish is hot solder dip 
• Hermetic ceramic package 
• Operates over a broad range of 

supply voltages 
• Excellent temperature stability to 

operate in harsh environments 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

• Processing patterned after class B or 
class S of MIL-STD-883 

• Suitable for military and space 
applications 

Description 
The chip contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

The OMH090B is processed to Optek's 
own screening procedures patterned 
after class B of MIL-STD-883. OMH090S 
is patterned after class S. 

.170 ('4.32) 

.150 (.3.Bl)-+----1 

.080 (2.03) 

.070 (I.78) 

.oso (1.27) 

.028 (0.71) 

SENSOR AREA 

C(_ CF CHIP 

.085 ~2.16) 

__j_ .240 (6.10) 

.220 (5.SO) 

I I 1~-,--~ 

i i i .<IOOM~~0.16) 

REF 

2. ""' 
3 • Vrur 

J8., .L.-J "" ... J 
050 (I 27)--J 005 (0.13) 

TYP 020 (0 51) 
---TYP 

010 (0 25) 

.030 (0, 76) 

.010 (0.25) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 
Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts............................ -65°C to +150°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C 
Output ON Current, lstNK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, VoUT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMH090B, OMH090S 
Electrlcal Characteristics (TA= 25°C, Vee= 4.5V to 24V unless otherwise noted) 

SYMBOL PARAMETER 
Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

IOH Output Leakage Current 

tr Output Rise Time 

Ii Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs. 
Ambient Temperature 

l'h, 
~ N 

t-H 

.., -51 " ll Ill • Ill 

TA - Ambient Temperature - 0e 

Output Saturation Voltage vs. 
Ambient Temperature 

f---

Ill m b b kl m 

TA-Ambient Temperature - 0e 

MIN TYP MAX 
50 90 180 

30 60 160 

5 30 70 

5.0 9.0 

125 300 

0.50 10.0 

0.13 1.00 

0.19 1.00 

Magnetic Release Point vs. 
Ambient Temperature 

!Z 1iJJ 

~ m ......... --..__,_-+-,_.--+-+--+-+-+-+---+-< 

' ~+-t-+-+--+-+-t-+-+--+-t-t-t--+-t 

~ 
~ m+-tr-+-+--+-+-t-+-+--+-t-t-t--t-t 

~ Ill 

~ 111+-t-+-+--+-+-t-+-+--+-t-t-t--+-t 

~ m+-1-+-+--+-+-1-+-+--+-t-t-t--+-1 

"" ~ ll"t<d-+-+--+-+-t-+-+--+-t-t-t--+-t 

"' ~ ~ 11+-1-+-+--F''l-l-l:r-~1-f-+-+-+-+-1-I 

:JJ+-lf-+-+-+-f-+-+-+-1-f-+1--+-1-+t-1--'Fl 
& 
~ o+n-+-~-51-t--+-+-tb-+-+--+-+-t-+m-+--1111 

TA - Ambient Temperature - 0e 

Risa and Fall Time vs 
Ambient Temperature 

" 1001-+--+--+--+--+--+--+--+--l--I 

o ...... ..._..._~_.__.__...._.__....___.__. 
-40 40 80 120 140 

T. - AMBIENT TEMPERATURE - 'C 

UNITS TEST CONDITIONS 
Gauss 

Gauss 

Gauss 

mA Vee = 24V, Output On 

mV Vcc=4.5V, loL= 15mA 

µA Vee= 24V, VoUT = 24V 

µs RL = 8200, CL= 20pF 

µs RL = 8200, CL= 20pF 

Supply Current vs. 
Ambient Temperature 

< E a+-t-t-+-+--+-t-t-+-+--+-+-tl-+-t 

c ,.._+-+-+--+--+-+-t-+---+--+-+-< .............. 

~B ~ (.) f-... 
"' !i-t-t-+-t--P-i<:::-t-+-t-+-+-lf-+-t 
a t--t--+-i l 4 i-t-t-+-t--1-t-t-+-+-"'P.......,!.:.._,:Tt-l-t 
• 3+-t-t-+-+--+-t-t-+-+--+-+-tl-+-t 

0 
£ 2+-1-+-+-+--+-1-+-+-+--+-+-tl-+-t 

1u n b ii Ill 

TA - Ambient Temperature - 0e 

Rise and Fall Time Tests 
..... tic Field VI Du••• V•l'll• 

,Bop ,BRP 

---=t1 ti'\. Magnetic Fiold 

12V 190% : 90% 

v •1ffi I !f-•• vouT 
Ol 10% 10% 

Ri11 and Fall Time Test Circuit 

8200 

F-----•''"' OUTPUT ...._ ______ ,
1
GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMH3019 
January 1995 

@®OPTEK 

High Reliability Hallogic™ Hall Effect Sensor 
Types OMH3019B, OMH3019S 

Features 
• Lead finish is hot solder dip 
• Hermetic ceramic package 
• Operates over a broad range of 

supply voltages 
• Excellent temperature stability to 

operate in harsh environments 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

• Processing patterned after class B or 
class S of MIL-STD-883 

• Suitable for military and space 
applications 

Description 
The chip contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

The OMH3019B is processed to Optek's 
own screening procedures patterned 
after class B of MIL-STD-883. 
OMH3019S is patterned after class S. 

.170 (4.32) 

.150 (3.81)-+----< 
~.070(1.78) 

.050 (1.27) 

.028 (0. 71) 

SENSOR AREA 

tt_ OF CHIP 

085 f 2. 16) t 
_j_ .240 (6. !0) 

.220 (S.60) 

I I 11"--~~ 

i i i .400M~~0.16) 

REF 

2 .. GND 

',HJL,J ,,,,,.,J 
050 (I 27)~ 005 (0.13) 

TYP 020 (0 51) 
---TYP 

010 (0 25) 

.030 (0.76) 

.010 (0.25) 

DIMENSIONS ARE JN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 
Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . 25V 
Storage Temperature Range, Ts.................................... -65°C to +150°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C 
Output ON Current, ls1NK....................................................... 25mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMH30198, OMH3019S 
Electrical Characteristics (TA= 25°C, Vee= 4.5V to 24VDC unless otherwise noted) 

SYMBOL PARAMETER 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

loH Output Leakage Current 

tr Output Rise Time 

It Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs. 
Ambient Temperature 

r-
t--r-

t-+-

" 
_,, 

0 ,. Ill Ill ~ 1lO 

TA - Ambient Temperature - 0e 

Output Saturation Voltage vs. 
Ambient Temperature 

}---

-ti) 
_., ,. Ill Ill .. 1lO 

TA - Ambient Temperature - 0e 

MIN TYP MAX 

175 420 500 

125 220 420 

30 100 155 

5.0 9.0 

125 300 

0.1 10.0 

0.13 1.00 

0.19 1.00 

Magnetic Release Point vs. 

-ti) 

500 

~ 400 

.. 
;:: 
§ 300 

Q 

~ 200 

Ambient Temperature 

., ,. Ill Ill ilo 

TA - Ambient Temperature - 0e 

Rise and Fall Time vs 
Ambient Temperature 

T 

1lO 

.-1 
·~~ H 

v"f' 
~- H ~ -~ v ~ 

~ p !--'' 
• 100 

0 
-40 40 80 120 140 

TA - AMBIENT TEMPERATURE - °C 

UNITS TEST CONDITIONS 

Gauss 

Gauss 

Gauss 

mA 

mV 

µA 

µs 

µs 

Vee= 24V, Output On 

Vee=4.5V, loL= 15mA 

Vee= 24V, Vour = 24V 

RL = 8200, CL= 20pF 

RL = 8200, CL= 20pF 

Supply Current vs. 
Ambient Temperature 

TA - Ambient Temperature - 0e 

Ri11 and Fall Time T11t1 
M191111ic Field VI 01tp1t Yoltlll 

, Bop , BRP =1 $ M1gnetic Fie~ 
12V ffi : ~Oll 

11~ I f •· Your 
VOL 10% 10% 

Ri11 and Fall Time T11t Circuit 

820'2 

i::::.---~-··''' OUTPUT 

'------4-..floGND 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMH3020 
January 1995 

~®OPTEK 

High Reliability Hallogic™ Hall Effect Sensor 
Types OMH3020B, OMH3020S 

Features 
• Lead finish is hot solder dip 
• Hermetic ceramic package 
• Operates over a broad range of 

supply voltages 
• Excellent temperature stability to 

operate in harsh environments 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip · 

• Processing patterned after class B or 
class S of MIL-STD-883 

• Suitable for military and space 
applications 

Description 
The chip contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

The OMH3020B is processed to Optek's 
own screening procedures patterned 
after class B of MIL-STD-883. 
OMH3020S is patterned after class S. 

.170 (4.32) 

.150 (3.81)--+---I 

.OBO (2.03) 
SENSOR AREA 

070 (1.78) ff :oso (1.21) 

.028 (0.71) 
REF 

(t_ OF CHIP 

.OBS (2.16) 

____l_ .240 (6.10) 

.220 (5.60) 

I I 1,.__~~ 

i i i 400 (10.16) 
2 • GNO MIN 

,~·~ J j8JL,--J ::: ::~:J 
TYP 020 (0 51) 

---TYP 
010 (0 25) 

.030 (0. 76) 

.010 (0.25) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts ............................ -65°C to +150°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C 
Output ON Current, ISINK ... " ............................ " ... " " . . . . . . . . . . . . . 25mA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 

Functiona: Block Diagram 

Vee 

OptekTechnology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 

15-6 



Types OMH3020B, OMH3020S 
Electrical Characteristics (Vee= 4.5V to 24VDC, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

loH Output Leakage Current 

tr Output Rise Time 

tr Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs. 
Ambient Temperature 

~ ""-~~~~-~~~~~~ 
"' ~ 7l0+-!-1-i--+--+-+-+-11-+-+-+-+-+-1 

~ 2'0+-+-+--+-+---+--+-+-<-+-t---+--+-+-< 
c: 
~ rn~~~t--Jt-t-+-+-+--+-+-11-+-+-+--+-+-i 
~ mt-l-t""t~-t--t-t-1r-+-+-t--t-t--i - ~ 
~ mt-J-i-f-t--t--t=f1ri=f=l=::l=t:J 
0 
o W+-t-t-t--t--+--t-+-11-t-+-+--t-+-i 

~ 00+-!-1-i--+--+--+-+-11-+-+-+-+-+-1 
Cl 

~ m+-!-!-l--+--+-+-+-11-+-+-+-+-+-1 

m+-1-1-1--+--+-+-+-11-+-+-+-+-+-1 

g O+-+-+--+-+---+--+-+-<-+-t---+--+-+-< 
-ro -m Jl Ill oo 120 m 

5 m 
> 

0 

TA - Ambient Temperature - 0e 

Output Saturation Voltage vs. 
Ambient Temperature 

I-

~ ~ Jl oo oo m m 

TA - Ambient Temperature - 0e 

!:::,, 

MIN TYP MAX 

70 220 350 

50 165 330 

15 55 200 

5.0 9.0 

125 300 

0.1 10.0 

0.13 1.00 

0.19 1.00 

Magnetic Release Point vs. 
Ambient Temperature 

i-t-

TA - Ambient Temperature - 0e 

Rise and Fall Time vs 
Ambient Temperature 

- 100 t-+--+--+--+-+---i-t-+--+---t 

OL--'--'-...1....-'---J.--'-L--'--'-~ 
-40 40 BO 120 140 

Tc - AMBIENT TEMPERATURE - °C 

UNITS TEST CONDITIONS 

Gauss 

Gauss 

Gauss 

mA Vee = 24V, Output On 

mV Vcc=4.5V, loL= 15mA 

µA Vee = 24V, Vour = 24V 

µs RL = 820Q, CL= 20pF 

µs RL = 820Q, CL= 20pF 

Supply Current vs. 
Ambient Temperature 

<( 
E B+-+-+--+-+---+--+-+-t--t-+-+---+--t--i 

c 7~1-t-+-+-+--+-+-r-+-+-+-+-+-i 

~ 1'-bJ 
8 I~ 
>- >+-t-t-+-+-+"-t-:-+-r-+-+-+-+-+-i 
8: ~ 
"' en t-
' 3+-1-1-1--+--+-+-+-r-+-+-+--+-+-i 

() 

£ 2+-+-+--+-+---+--+-+-+-+-+-+---+--t--i 

lo -m JJ 111 oo 120 m 

TA - Ambient Temperature - 0e 

Rise and Fall Time Tests 
Magnetic field vs Output Voltage 

Bop , BRP J, S Magnetic Fie~ 
12V ffi : ;90% 

V 11 .i..L_ i if- tr VOUT 

Ol 10% 10% 

Rise and Fall Time Test Circuit 

820'1 

t-----1--tr/tf 
OUTPUT 

~---------1!1GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMH3040 
January 1995 

@®OPTEK 

High Reliability Hallogic™ Hall Effect Sensor 
Types OMH3040B, OMH3040S 

Features 
• Lead finish is hot solder dip 
• Hermetic ceramic package 
• Operates over a broad range of 

supply voltages 
• Excellent temperature stability to 

operate in harsh environments 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

• Processing patterned after class B or 
class S of MIL-STD-883 

• Suitable for military and space 
applications 

Description 
The chip contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

The OMH3040B is processed to Optek's 
own screening procedures patterned 
after class B of MIL-STD-883. 
OMH3040S is patterned after class S. 

'170 (4.32) 

150 (3.81)-t----< 

.oao (2.03) 

.070 (1.78) 

.050 (1.27) 

.028 (0.71) 

SENSOR AREA 

I I I 

1 • Vee i i i 

-~-16) 
.240 6.10) 

.220 5.60) 

.400M~~0.16) 

REF 

2 • GND 

3 • VOl.JT 

11 8jl,J ... ,..,J 
050(127)--t 005(0.13) 

TYP 020 (0 51) 
---TYP 

010 (0 25) 

.030 (0. 76) 

.010 (0.25) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts ............................ -65°C to +150°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Lead Soldering Temperature (1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]........................................................... 260°C 
Output ON Current, ISINK....................................................... 25mA 
Output OFF Voltage, VoUT. . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMH3040B, OMH3040S 
Electrical Characteristics (Vee= 4.5V to 24V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

loH Output Leakage Current 

Ir Output Rise Time 

It Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs. 
Ambient Temperature 

I'-
t-r--

t--

TA - Ambient Temperature - 0e 

Output Saturation Voltage vs. 
Ambient Temperature 

H 

.., -Ill 0 "' .. ~ 8l 

TA - Ambient Temperature - 0e 
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" "' 210 
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11. 
Q) 8l gj 
Q) 8l Qi 
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~ Ill c 

"' "' .. ::; 
0. "' a: 
ID .., 

500 

~ 400 

" i= 
300 
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0 z 
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100 
~ 

MIN TYP MAX 

70 150 200 

50 115 180 

10 35 60 

5.0 9.0 

125 300 

0.1 10.0 

0.13 1.00 

0.19 1.00 

Magnetic Release Point vs. 
Ambient Temperature 

t-r--

·]) 0 "' .. Ill ~ 8l 

TA - Ambient Temperature - 0e 

Rise and Fall Time vs 
Ambient Temperature 

- 100 t--+--+--+--+-+--<-t---+--+--1 

o.__.._....__.__.__.__._.._.._....__. 
-Q Q M 1W 10 

TA - AMBIENT TEMPERATURE - 'C 

UNITS TEST CONDITIONS 

Gauss 

Gauss 

Gauss 

mA Vee= 24V, Output On 

mV Vee= 4.5V, loL = 15mA 

µA Vee= 24V, Vour = 24V 

µs RL = 820!1, CL = 20pF 

µs RL = 820!1, CL = 20pF 

Supply Current vs. 
Ambient Temperature 

<( 

E Bt-f--t--+-+-+-+-~f--+--+-+-+--f-i 

c 7 +...,f--t--+-+-+-+-+-f--+--+-+-+--f-i 
~ I'"--,.._ I 
5 8 t-f--tc.:::;-'1-c-+--+-+-~f--+--+-+-+--f-i 
u N 
.2:- 5 +-H-+-+-f"-i<::::+-H-+-+-1--t--1 
g: 4 +-H-+-+-1--t-t-t-c-t-,Ht---T"'t--l<:::l--l 

Cl) H 
0 
£ 

·Ill -lo "' Ill Ill mi 8l 

TA -Ambient Temperature - 0e 

Rise and Fall Time Tests 
M111nttic Field vs Output Volt•1• 

, Bop , BRP Ji $Magnetic Field 

12V ffi : _90% 

VoL 11i:.... I C'' vouT 
10% 10% 

Rise and Fall Time Test Circuit 

8200 

F----+--t,ltf 
OUTPUT 

"-----..... ---4l•GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMH3075 
January 1995 

8.0PTEK 

High Reliability Hallogic™ Hall EffecfSensor 
Types OMH3075B, OMH3075S (Bi-Polar Latching) 

Features 
• Lead finish is hot solder dip 
• Hermetic ceramic package 
• Operates over a broad range of 

supply voltages 
• Excellent temperature stability to 

operate in harsh environments 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
·silicon chip 

• Processing patterned after class B or 
class S of MIL-STD-883 

• Suitable for military and space 
applications 

Description 
The chip contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 100 kHz. 

The OMH3075B is processed to Optek's 
own screening procedures patterned 
after class B of MIL-STD-883. 
OMH3075S is patterned after class S. 

SENSCR AREA 

It. OF CHIP 

1 • Vee 

2.""' 
3 • Vour 

.OBO (2.03) 

.070 (1.78) 

.050 (1.27) 
.028 (0.71) 

REF 

-~·16) 
.2'40 6.10) 

.220 (5.60) 

I I 1,..__~~ 

i i i .•oo po. 10) 

II ,_J ~ 
.050 (1.27)--1 • HL :: ~~:~~ -1 

TYP .020 (0.51) 
---TYP 
.010 (0.25) 

.030 (0. 76) 

.010 (0.25) 

011£NSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 
Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts............................ -65°C to +150°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to +125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]. . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260°C 
Output ON Current, ISINK.................. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, VoUT.. . . . .. . . . .. .. . . . . .. . . . . .. . . . .. . . .. . . . . .. . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 

Functional Block Diagram 

Vee 

These devices tum on (logic level "O') in the presence of a magnetic south pole and 
tum off (logic level "1 ') when subjected to a magnetic north pole. Both magnetic poles 
are necessary for operation so they are referred to as Bipolar or Latching. This feature 
makes these sensors ideal for application in brushless DC motors and for use with 
multiple pole magnets. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax(214)323-2396 

15-10 



Types OMH3075B, OMH3075S 
Electrical Characteristics (Vee= 4.5V to 24V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VOL Output Saturation Voltage 

loH Output Leakage Current 

tr Output Rise Time 

tr Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs. 
Ambient Temperature 
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Output Saturation Voltage vs. 
Ambient Temperature 
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~ 
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MIN TYP 

50 150 

-250 -150 

100 300 

5.0 

190 

0.1 

0.13 

0.19 

Magnetic Release Point vs. 
Ambient Temperature 

.. , 
TA-Ambient Temperature - 0e 

RISE AND FALL TIME vs 
AMBIENT TEMPERATURE 

MAX 

250 

-50 

500 

9.0 

400 

10.0 

1.00 

1.00 

t, ::r----- --- --
t ..... 

-60 -30 30 60 90 120 150 

TA -AMBIENT TEMP£RATURE- 'C 

UNITS TEST CONDITIONS 

Gauss 

Gauss 

Gauss 

mA Vee= 24V, Output On 

mV Vcc=4.5V, loL= 15mA 

µA Vee= 24V, VouT = 24V 

µs RL = 820n, CL = 20pF 

µs RL = s2on, CL = 20pF 

Supply Current vs. 
Ambient Temperature 

<.: 
E a+-1---l-+-+-+-+-+-l---l-+-+-+-~ 

-Ill -ii 

TA - Ambient Temperature - 0e 

RISE AND FALL TIME TEST 
MAGNETIC FIELD " OUTPUT VOLTAGE 

1o+ 1) Bop N BRP MAGNETIC FIELO 

I- I: : __ 

TIME 

TEST CIRCUIT 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMH3131 
January 1995 

~.OPTEK 

High Reliability Ultra Sensitive Hallogic™ Sensor 
Types OMH3131 B, OMH3131 S 

Features 
• Lead finish is hot solder dip 
• Hermetic ceramic package 
• Operates over a broad range of 

supply voltages 
• Excellent temperature stability to 

operate in harsh environments 
• Hall element, linear amplifier, and 

Schmitt trigger on a single Hallogic™ 
silicon chip 

• Processing patterned after class B or 
class S of MIL-STD-883 

• Suitable for military and space 
applications 

Description 
The chip contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 rnA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

The OMH3131B is processed to Optek's 
own screening procedures patterned 
after class B of MIL-STD-883. 
OMH3131 S is patterned after class S. 

.170 (4.32) 

.ISO (3.81)->-----< 

.OBO (2.03) 

.070 (I. 78) 

.050 ( 1.27) 

.028 (0. 71) 

SENSm AREA 

1 • Vee 

.085 f2.16) 

--L .240 6.10) 

.220 5.60) 

I I 1,.__~~ 

REF 

i i i .<OO po. 16) 

I ll_J ~ 
2 - ""' 
3 • Vwr 

.050 (1.27)--l .005 (0.13) 
I HL .015 (0.38) --I 

TYP .020 (0.51) 
---TYP 
.010 (0.25) 

.030 (0.76) 

.010 (0.25) 

DIMENSIONS ARE JN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 2s0c unless otherwise_ noted) 
Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to+ 125°C 
Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 
iron]........................................................... 260°C 
Output ON Current, ISINK....................................................... 25rnA 
Output OFF Voltage, Vour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Types OMH3131 B, OMH3131 S 
Electrical Characteristics (Vee= 4.5V to 24V, TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER 

8Qp Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

IOH Output Leakage Current 

tr Output Rise Time 

ti Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs. 
Ambient Temperature 
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TA - Ambient Temperature - 0e 

Output Saturation Voltage vs. 
Ambient Temperature 

1---

~ 
., 

Iii 

TA - Ambient Temperature - °C 

MIN TYP MAX 

20 60 95 

10 45 85 

5 15 40 

5.0 9.0 

125 300 

0.1 10.0 

0.13 1.00 

0.19 1.00 

Magnetic Release Point vs. 

kl 

Ambient Temperature 

~ TllJ 

TA - Ambient Temperature - 0c 

Rise and Fall Tima vs 
Ambient Temperature 

1111 

o._...__._...__.___.__.__.__,,._..__, 
-40 40 80 120 140 

TA - AMBIENT TEMPERATURE - 'C 

UNITS TEST CONDITIONS 

Gauss 

Gauss 

Gauss 

mA Vee= 24V, Output On 

mV Vcc=4.5V, loL= 15mA 

µA Vee= 24V, VoUT = 24V 

µs RL = 820'1, CL = 20pF 

µs RL = 820'1, CL = 20pF 

Supply Current vs. 
Ambient Temperature 

~ B+-+-+-+-1-+-+-1-+-~-+--+-lf--I 
'E 7 i;;:-
.. 11:::-,,. 8 I t--.. 
~ s+-1-+-+--t-Md-l---+N-+l-J-+-+-1-+-i 
~ 1+-i-1-l--+-+-l-l-l--l=:j:=.+-ib-j.L-ll en ,...., 
' 5+--....._._,__,___,_........,_,__,_..._..._.._. ...... 

~ 2+-l-l--l--l--l-l-l--l--l--l-~l-+-I 

TA - Ambient Temperature - °C 

Rise and Fall Ti1111 Tuts 
M•gnetic FIPI vs Output Veltage 

,Bop , BRP .:] ti'\ M1g111tic Fia .. 

12V iK : .90% 

V tfi...:._ ! C'' VOUT 
OL . 10% 0% 

Rise and Fall Time T11t Circuit 

8200 

i::::.-----ii...--•rltf 
OUTPUT 

,. _____ ...__
1
GND 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin OMH360 
January 1995 

~.OPTEK 

High Reliability Hallogic™ Hall Effect Sensor 
Types OMH360B, OMH360S 

Features 
• Lead finish is hot solder dip 
• Hermetic ceramic package 

SENSOR AREA 

1 .. Vee 
2 = GNO 

3 = VOIJT 

I I I 

.080 (2.03) 
iF.070 (1.78) 

.050 (1.27) 

.028 (0. 71) 
REF 

.085 ~2.16) f 
__l .240 (6.10) 

.220 (S.60) 

i i i .400 (10.16) 

11 8jl,J "" '""' J 050 (I 27)~ 005 (0.13) 
TYP 020 (0 51) 

---TYP 
010 (0 25) 

.030 (0. 76) 

.010 (0.25) 

DIMENSIONS ARE JN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

• Operates over a broad range of 
supply voltages 

• Excellent temperature stability to 
operate in harsh environments 

Supply Voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Storage Temperature Range, Ts . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to + 150°C 
Operating Temperature Range, TA . . . . . . . . . . . . . . . . . . . . . . . . . . -55°C to + 125°C 

.. //Lead Soldering Temperature [1/8 inch (3.2mm) from case for 5 sec. with soldering 

• Hall element, linear amplifier, and 
Schmitt trigger on a single Hallogic™ 
silicon chip 

• Processing patterned after class B or 
class S of MIL-STD-883 

• Suitable for military and space 
applications 

Description 
The chip contains a monolithic 
integrated circuit which incorporates a 
Hall element, a linear amplifier, and 
Schmitt trigger on a single silicon chip. 
Included on-chip is a bandgap voltage 
regulator to allow operation with a wide 
range of supply voltages. The device 
features logic level output and is capable 
of 25 mA of sink current. Output 
amplitude is constant at switching 
frequencies from DC to over 200 kHz. 

The OMH360B is processed to Optek's 
own screening procedures patterned 
after class B of MIL-STD-883. OMH360S 
is patterned after class S. 

iron]........................................................... 260°C 
Output ON Current, ls1NK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25mA 
Output OFF Voltage, VouT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25V 
Magnetic Flux Density, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Unlimited 

Functional Block Diagram 

Vee 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types OMH360B, OMH360S 
Electrical Characteristics (TA= 25°C, Vee= 4.5V to 24V unless otherwise noted) 

SYMBOL PARAMETER 

Bop Magnetic Operate Point 

BRP Magnetic Release Point 

BH Magnetic Hysteresis 

Ice Supply Current 

VoL Output Saturation Voltage 

IOH Output Leakage Current 

tr Output Rise Time 

t1 Output Fall Time 

Typical Performance Curves 

Magnetic Operate Point vs. 
Ambient Temperature 

~llll-~~-~----~~--
::> 
<3540+-+-1-t--t-+-+-+-+--+-t-il-t--t-; 

~<00+-+-1-t--t-+-+-+-+--+-t-il-t--t-; 
c: 
~ m+t---1--'f'-i<:::+-+-+-t-1r--t-+-+-+--l-+-i 

t--N ~311lt-t-r-i-t--f-t-ti===!==t:='l=t=t=l 
[ >11+-+-1-t-+-+--+-+-+-+-1-tl-t--t-I 
0 02<0+-+-1-t-+-+--+-+-+-+-t-il-t--t-I 

~ m+-+-1-+--+-+-+--+--+-+-+-<1-+-+--1 
Cl 
~ m+-+-1-+--+-+-+--+--+-+-+-1-+-+--1 

~ m+-+-1-t-+-+-+-+-+--+-t-i1-t--t-; 
0 m o+-+-1-t-+-+--+-+-+--+-1-t1-t--t-; 

'8l -D ll Ill Ill Tl!) Bl 

6 !il 
> 

.., 

TA -Ambient Temperature - 0e 

Output Saturation Voltage vs. 
Ambient Temperature 
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MIN TYP MAX 

235 360 465 

170 280 360 

30 80 150 

5.0 9.0 

125 300 

0.1 10.0 

0.13 1.00 

0.19 1.00 

Magnetic Release Point vs. 
Ambient Temperature 
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JJ Ill oo w m 

TA - Ambient Temperature - 0 e 

Rise and Fall Tima vs 
Ambient Temperature 
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UNITS TEST CONDITIONS 

Gauss 

Gauss 

Gauss 

mA Vee= 24V, Output On 

mV Vee= 4.5V, loL = 15mA 

µA Vee= 24V, VouT = 24V 

µs AL = 8200, CL= 20pF 

µs AL= 8200, CL = 20pF 

Supply Current vs. 
Ambient Temperature 

<( 
E a+-l--"1-t-+-+--+-+-+-+-+-+-1--1--1 

TA -Ambient Temperature - 0e 

Rise and Fall Time Tests 
M1gn1tic Field vs Output Voltage 

,Bop ,BRP Ji tf\ Magnetic Field 

12V ffi : ;90% 

11~ i C 1, vouT 
VQL 10% 10% 

Rise and Fall Time Test Circuit 

8200 

1""----'--•lr/tf 
OUTPUT 

'-------~-'·f•GNO 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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@® OPTEK TECHNOLOGY, INC. 

HI-REL SURFACE MOUNT 
SEMICONDUCTORS 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin JANTX, JANTXV-2N2907AUA 
May 1993 

@®OPTEK 

Surface Mount PNP General Purpose Transistor 
Type JANTX, JANTXV-2N2907AUA 

Features 

• Ceramic surface mount package 
• Miniature package to minimize circuit 

board area 
• Hermetically sealed 
• Qualification per MIL-S-19500/291 

Description 

The JANTXITXV2N2907 AUA is a 
hermetically sealed ceramic surface 
mount general purpose switching 
transistor. The miniature four pin 
ceramic package is ideal for designs 
where board space and device weight 
are important design considerations. 
The "UA" suffix denotes the 4 terminal 
leadless chip carrier package, type "A" 
per MIL-S-19500/291. 

This data sheet is provided as a 
summary reference. Refer to 
MIL·S-19500/291 for complete 
requirements. 

--j .225 (5.72) h I .215 (5.46) 

PIN lu .155 (3.94) 
IDENTIFIER _ 145 ( 3 _68 ) 

I 

H .075 (1.91) 

.061 (1.55) 

G 
.028 (0.71) r--· 048 (l. 22 ) 3 PL L .032 (0.81) 
.022 (0.56) I ~----+~I 

2__1 COLLECTOR EMITTER 

!~2 

~SE 
3 

1-
4 ,'--___, ___ _, 3L. 055 ( !. 40) 

.045 ( 1.14) .088 (2.24) ---. 072 ( !. 83) 
DIMENSIONS ARE JN INCHES (MILLlMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Collector-Base voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60V 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector Current-Continuous ........... , . . . . . . . . . . . . . . . . . . . . . . . . . . . 600mA 
Operating Junction Temperature (TJ)......................... -65°C to +200°C 
Storage Junction Temperature (Tstg)......................... -65°C to +200°C 
Power Dissipation @TA= 25°C...................................... 0.4W 
Power Dissipation @ Tc = 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.16W(1 l 
Soldering Temperature (vapor phase reflow for 30 sec.) ................... 215°C 
Soldering Temperature (heated collet for 5 sec.) ......................... 260°C 
Notes: 
(1) Derate linearly 6.6mWf'C above 25°C. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types JANTX, JANTXV-2N2907AUA 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 

Off Characteristics 

V(SR)CSO Collector-Base Breakdown Voltage 

V(SR)CEO Collector-Emitter Breakdown Voltage 

V(SR)ESO Emitter-Base Breakdown Voltage 

Iese Collector-Base Cutoff Current 

ICES Collector-Emitter Cutoff Current 

IESO Emitter-Base Cutoff Current 

On Characteristics 

hFE Forward-Current Transfer Ratio 

VcE(SAT) Collector-Emitter Saturation Voltage 

VsE(SAT) Base-Emitter Saturation Voltage 

Small-S!g_nal Characteristics 

hte Small Signal Forward Current Transfer 

Ratio 

lhtel Small Signal Forward Current Transfer 

Ratio 

Cobo Open Circuit Output Capacitance 

Cibo Input Capacitance (Output Open 

Capacitance) 

Switchi~ Characteristics 

Ion Turn-On Time 

Iott Turn-Off Time 

(2) Pulse Width s; 300 µs, Duty Cycle s; 2.0% 

Optek Technology, Inc. 1215 W. Crosby Road 

MIN MAX UNITS TEST CONDITIONS 

60 v le = 10 µA, IE = 0 

60 v le= 10 mA, Is= d2) 

5.0 v IE = 10 µA, le = 0 

10 nA Vcs = 50 V, IE= 0 

10 µA Vcs = 50 V, IE= 0, TA= 150°C 

50 nA VcE = 30 V 

50 nA VEs = 3.5 V, le = 0 

75 - VcE = 10 V, le= 0.1 mA 

100 450 - VcE = 10 V, le= 1.0 mA 

100 - VcE = 10 V, le= 10 mA 

100 300 - VcE = 10 V, le= 150 mA(2) 

50 - VcE = 10 V, le= 500 mA(2) 

50 - VcE = 10 V, le= 1.0 mA, TA= -55°C 

0.40 v le= 150 mA, Is= 15 mA(2) 

1.60 v le = 500 mA, Is = 50 mA (2) 

1.30 v le= 150 mA, Is= 15 mA(2) 

2.60 v le = 500 mA, Is = 50 mA (2) 

100 - VcE = 10 V, le= 1.0 mA, f = 1.0 kHz 

2.0 - VcE = 20 v. le= 50 mA, f = 100 MHz 

8.0 pF Vcs = 10 V, 100kHzs;fs;1.0 MHz 

30 pF VEs=2.0V, 100kHzs;fs;1.0MHz 

45 ns Vee= 30 V, le= 150 mA, ls1 = 15 mA 

300 ns Vee= 30 V, le= 150 mA, ls1 = ls2 = 15 mA 

Carrollton, Texas 75006 
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Product Bulletin JANTX, JANTXV-2N2907AUB 
January 1994 

~®OPTEK 

Surface Mount PNP General Purpose Transistor 
Type JANTX, JANTXV-2N2907AUB 

Features 

• Ceramic surface mount package 
• Miniature package to minimize circuit 

board area 
• Hermetically sealed 
• Footprint and pin-out matches 

SOT-23 packaged transistors 
• Qualification per MIL-S-19500/291 

Description 

The JANTX/TXV2N2907AUB is a 
miniature, hermetically sealed, ceramic 
surface mount general purpose 
switching transistor. The miniature three 
pin ceramic package is ideal for 
upgrading commercial grade circuits to 
military reliability levels where plastic 
SOT-23 devices have been used. The 
"UB" suffix denotes the 3 terminal chip 
carrier package, type "B" per 
MIL-S-19500/291. 

This data sheet is provided as a 
summary reference. Refer to 
MIL-S-19500/291 for complete 
requirements. 

~~~ENTATION :~:: g :~;~I I 

b~.67) m 
.036 (0.91) 3 p 

.024 (0.6~) :i 
.085 (2.16) 

_J_ 
2 I .125 (3.18) I 

--l .115 (2.92) I-- :~~: ~~:~: ~ 3 PL .039 (0.99) 

.035 (0.88) 

.023 (0.58) 

~.017(0.<3) 

I 
DIMENSIONS ARE IN INCHES 

.078 (1.98)-+--~..i 

.071 (1.80) 

COLLECTOR EMITTER 

3~2 
USE 

(MILLIMETERS) 1 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Collector-Base Voltage.............................................. 60V 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector Current-Continuous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600mA 
Operating Junction Temperature (TJ). . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +200°C 
Storage Junction Temperature (Tstg)......................... -65°C to +200°C 
Power Dissipation @ TA= 25°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3W 
Power Dissipation @ Tc= 25°C . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 1.16wC1> 
Soldering Temperature (vapor phase reflow for 30 sec.) ................... 215°C 
Soldering Temperature (heated collet for 5 sec.) ......................... 260°C 
Notes: 
(1) Derate linearly 6.6mWfC above 25°C. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types JANTX, JANTXV-2N2907AUB 
Electrical Characteristics (TA= 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITION 

Off Characteristics 

V(SR)CSO Collector-Base Breakdown Voltage 60 v le = 10 µA, IE = 0 

V(SR)CEO Collector-Emitter Breakdown Voltage 60 v le= 10 mA, Is= 0(2) 

V(SR)ESO Emitter-Base Breakdown Voltage 5.0 v IE = 10 µA, le = 0 

lcso Collector-Base Cutoff Current 10 nA Vcs=50V, IE=O 

10 µA Vcs = 50 V, IE= 0, TA= 150°C 

ICES Collector-Emitter Cutoff Current 50 nA VcE= 30V 

IESO Emitter-Base Cutoff Current 50 nA VEs = 3.5 V, le= 0 

On Characteristics 

hFE Forward-Current transfer Ratio 75 - VcE=10V,lc=0.1 mA 

100 450 - VcE = 10 V, le = 1.0 mA 

100 - VcE=10V,lc=10mA 

100 300 - VcE = 10 V, le= 150 mA(2) 

50 - VcE = 10 V, le= 500 mA(2) 

50 - VcE = 10 V, le= 1.0 mA, TA= -55°C 

VcE(SAT) Collector-Emitter Saturation Voltage 0.40 v le= 150 mA, Is= 15 mA(2l 

1.60 v le= 500 mA, Is= 50 mA(2l 

VsE(SAT) Base-Emitter Saturation Voltage 1.30 v le= 150 mA, Is= 15 mA(2l 

2.60 v le= 500 mA, Is= 50 mA(2) 

Small-S!!J!'lal Characteristics 

hte Forward-Current Transfer Ratio 100 - VcE= 10V, le= 1.0 mA, f= 1.0kHz 

lhtel Forward-Current Transfer Ratio 2.0 - VcE = 20 V, le= 50 mA, f = 100 MHz 

Cobo Open Circuit Output Capacitance 8.0 pF Vcs = 10 V, 100 kHz s; f s; 1.0 MHz 

C;oo Input Capacitance (Output Open) 30 pF VEs = 2.0 V, 100 kHz :5 f :5 1.0 MHz I 
Switchi1!9. Characteristics 

Ion Turn-On Time 45 ns Vee= 30 V, le= 150 mA, ls1=15 mA 

loft Turn-Off Time 300 ns Vee= 30 V, le= 150 mA, ls1=ls2=15 mA 

(2) Pulse Width s; 300 µs, Duty Cycle s; 2.0% 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin JANTX2N4854U 
May 1993 

~.OPTEK 

Surface Mount NPN/PNP Complementary Transistors 
Type JANTX, JANTXV-2N4854U 

Features 

• Ceramic surface mount package 
• Miniature package to minimize circuit 

board area required 
• Hermetically sealed 
• Per MIL-S-19500/421 

Description 

The JANTX2N4854U is a hermetically 
sealed, ceramic surface mount, 
complementary transistor pair. The 
JANTX2N4854U consists of an NPN 
transistor die and PNP transistor die. 
This surface mount package is the most 
recent addition to MIL-S-19500/421. 
The "U" designator denotes the 6 
terminal (C-6) Jeadless chip carrier 
package option. The miniature six pin 
ceramic package is ideal for designs 
where board space and device weight 
are important design considerations. For 
non JAN versions, the Optek HCT700 
can be used as a similar replacement. 

This data sheet is provided as a 
summary reference. Refer to 
MIL-S-19500/421 for complete 
requirements. 

.2SO (6.3S)j 

.240 (6. IO) 

IDENTIFIER CTPINI 

.17S (4.4S) 

. 16S (4. 19) 

l_J 
.028 (0.71) .oss (1.40) 

E(O.S6) TYP Ll4) 

~M .!OS (2.67) J .09S (2.41) 

I 
.098 (2.49) .070 (1.78) 
---- ---- S PL 
.082 (2.08) .060 (l.S2) 

1---1- .080 (2.03) 

I I .os6 ( 1.68) 

~ 
COLLECTOR COLLECTOR 

?i~ 
EMITTER BASE BASE EMITTER 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

NPN to PNP Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500VDC 
Collector-Base Voltage.............................................. 60V 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector Current-Continuous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600mA 
Operating Junction Temperature (TJ)......................... -65°C to +200°C 
Storage Junction Temperature (Tstg)......................... -65°C to +200°C 
Power Dissipation @ TA= 25°C (both transistors driven equally). . . . . . . . . . . . 0.6W 
Power Dissipation@ Tc= 25°C (both transistors driven equally) ........... 2.0W(1) 

Soldering Temperature (vapor phase reflow for 30 sec.) ................... 215°C 
Soldering Temperature (heated Collet for 5 sec.) ........................ 260°C 
Notes: 
(1) Derate linearly 11.4mWf'C above 25°C. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Types JANTX, JANTXV-2N4854U 
Electrical Characteristics (TA = 25°C unless otherwise noted) See Note 3 

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS 
Off Characteristics 

V(SR)eso Collector-Base Breakdown Voltage 60 v le=10.0µA, IE=O 

V(SR)eEO Collector-Emitter Breakdown Voltage 40 v le= 10.0 mA, Is= o 
V(SR)EBO Emitter-Base Breakdown Voltage 5.0 v IE= 10.0 µA, le= 0 

leso Collector-Base Cutoff Current 10.0 nA Vee= 50 V, IE = 0 

10.0 µA Ves = 50 V, IE= 0, TA= 150°C 

IEBO Emitter-Base Cutoff Current 10.0 nA VEB = 3.0 V, le= 0 

On Characteristics 
hFE DC Current Transfer Ratio 50 - VeE = 1 V, le= 150 mA(2) 

35 - VeE = 10.0 V, le= 0.1 mA 

50 - VeE = 10.0 V, le= 1.0 mA 

75 - VeE = 10.0 V, le= 10 mA(2) 

100 300 - VeE = 10.0 V, le= 150 mA(2) 

35 - VeE = 10.0 V, le= 300 mA(2) 

12 - VeE = 10.0 V, le= 10 mA, TA= -55°C(2) 

VeE(SAT) Collector-Emitter Saturation Voltage 0.40 v le= 150 mA, Is= 15 mA(2) 

VsE(SAT) Base-Emitter Saturation Voltage 0.8 v le= 150 mA, Is= 15 mA(2) 

Small-S!g_nal Characteristics 
hie Small Signal Common Emitter Input 1.5 9 kn 

Impedance 

hoe Small Signal Common Emitter Output 50 µmho VeE= 10V, le= 1.0mA,f= 1.0kHz 

Admittance 

hie Small Signal Current Transfer Ratio 60 300 -
NF Noise Figure 8 db f = 1.0 kHz, RG = 1.0 kn, le= 0.1 mA, VeE = 10V 

lhtel Small Signal Current Transfer Ratio 2.0 8.0 - VeE = 20 V, le= 20 mA, f = 100 MHz 

Cobo Output Capacitance 8.0 pF Ves = 10 V, 100kHzsfS1.0 MHz 

Switching_ Characteristics 
Ion Turn-On Time 45 ns Vee= 30 V, le= 150 mA, ls1 = 15 mA 

!off Turn-Off Time 300 ns Vee= 30 V, le= 150 mA, ls1=182 = 15 mA 

(2) Pulse Width s 300 µs, Duty Cycle s 2.0% 
(3) Polarities given are for the NPN device. Reverse polarity on limits and conditions as applicable for the PNP side. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Product Bulletin HCT2222A 
May1993 

@.OPTEK 

Surface Mount NPN General Purpose Transistor 
Type HCT2222A 

Features 

• Ceramic surface mount package 
• Miniature package to minimize circuit 

board area 
• Electrical performance similar to 

2N2222A 
• Hermetically sealed package 
• Screened per Mll-S-19500 TX or TXV 

equivalent levels on request 

Description 

The HCT2222A is a hermetically sealed 
ceramic surface-mount general purpose 
switching transistor, consisting of a 
2N2222A silicon NPN transistor die. 
The HCT2222A electrical characteristics 
are similar to the MIL-S-19500/255 
specification for the JAN2N2222A. The 
miniature four pin ceramic package is 
ideal for designs where board space and 
device weight are important design 
considerations. 

High reliability processing per 
MIL-S-19500 TX or TXV equivalent 
levels on request. 

--J .22S cs. 72) I 
I .21s cs.46) r-r 

PIN 'U .!SS (3.94) 
IDENTIFIER . l 4S (3.66) 

I 

. 026 ( 0. 71) 1---· 0_49_( _1._22_) 3 PL 

.022 (0.S6) L ~----1-~I. 2_12 (0.61) 

1-
•• ~--+---• 'L.oss ( 1.40) 

.04S (1.14) 
.066 (2.24) 

1--t- .07S (1.91) 

j_j .061 (I.SS) 

G 
COLLECTCR EMITTER 

1~2 

~SE 
3 

.072 ( 1.63) DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Base Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75V 
Collector-Emitter Voltage . . . . . . .. . . . .. . .. .. . .. . . .. . . .. . .. .. . . . . . . . . . . 50V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0V 
Collector Current-Continuous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BOOmA 
Operating Junction Temperature (TJ).. . . . . . . . . . . . . . . . . . . . . . . . -65°C to +200°C 
Storage Junction Temperature (Tstg) . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +200°C 
Power Dissipation @ TA = 25°C. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 0.4W 
Power Dissipation @ Ts<1> = 25°C ................................... 1.ow<2> 
Soldering Temperature (vapor phase reflow for 30 sec.) ................... 215°C 
Soldering Temperature (heated Collet for 5 sec.) ........................ 260°C 
Notes: 
(1) Ts= Substrate temperature that the chip carrier is mounted on. 
(2) Derate linearly 5.7mWf'C above 25°C. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type HCT2222A 
Electrlcal Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS 
Off Characteristics 
V(BR)CBO Collector-Base Breakdown Voltage 75 v le= 10.0 µA, IE= 0 

V(BR)CEO Collector-Emitter Breakdown Voltage 50 v le= 10.0 mA, Is= O 

V(BR)EBO Emitter-Base Breakdown Voltage 6.0 v IE = 10.0 µA, le = 0 

lcso Collector-Base Cuttoff Current 10.0 nA Vcs=60V, IE=O 

10.0 µA Vee= 60 v. IE= 0, TA= 150°C 

IEBO Emitter-Base Cutoff Current 10.0 nA VEB = 4.0 V, le= 0 

ICES Collector-Emitter Cutoff Current 1.0 µA VcE=50V 

On Characteristics 
hFE Forward Current Transfer Ratio 50 - VcE = 10.0 V, lc=0.1 mA 

75 325 - VcE = 10.0 V, lc= 1.0 mA 

100 - VcE = 10.0 V, le= 10.0 mA 

100 300 - VcE = 10.0 V, le= 150 mA<3> 

30 - VeE= 10.0V, le=500mA<3> 

35 - VcE = 10.0 V, le= 10.0 mA, TA= -55°C 

VcE(SAT) Collector-Emitter Saturation Voltage 0.30 v le= 150 mA, ls= 15 mA<3> 

1.0 v le = 500 mA, Is = 50 mA <3> 

VBE(SAT) Base-Emitter Saturation Voltage 0.60 1.20 v le= 150 mA, ls= 15 mA<3> 

2.0 v le= 500 mA, Is= 50 mA<3> 

Small-Signal Characteristics 
hie Small-Signal Forward Current Transfer 50 - VcE = 1 o.o V, le= 1.0 mA, f = 1.0 kHz 

Ratio 

lh1ei Small-Signal Forward Current Transfer 2.5 - VcE = 20 V, le= 20 mA, f = 100 MHz 
Ratio 

Cobo Open Circuit Output Capacitance 8.0 pF Vee= 10.0 V, 100kHz~f~1.0 MHz I 
C1bo Input Capacitance (Output Open 33 pF VEB = 0.5 v. 100 kHz~ f ~ 1.0 MHz 

Capacitance) 

Swltchln_g Characteristics 
Ion Tum-On Time 35 ns Vee= 30 V, le= 150 mA, 101=15 mA 

ton Tum-Off Time 300 ns Vee= 30 V, le= 150 mA, 101 = 102 = 15 mA 

(3) Pulse Test: Pulse Width ~ 300 µs, Duty Cycle~ 2.0% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT2222M 
January 1995 

@.OPTEK 

Surface Mount NPN General Purpose Transistor 
Type HCT2222M 

Feature 

• Ceramic surface mount package 
• Miniature package to minimize circuit 

board area 
• Electrical performance similar to a 

JAN2N2222A 
• Hermetically sealed package 
• Screened per MIL-S-19500 TX or 

TXV equivalent levels on request 
• Same footprint and pin-out as many 

SOT-23 package transistors 

Description 

The HCT2222M is a miniature 
hermetically sealed ceramic 
surface-mount general purpose 
switching transistor, consisting of a 
2N2222A silicon NPN transistor die. The 
HCT2222M electrical characteristics are 
similar to the MIL-S-19500/255 
specification for the JANTX2N2222A. 
The miniature three pin ceramic package 
is ideal for upgrading commercial grade 
circuits to military reliability levels where 
plastic SOT-23 devices have been used. 

High reliability processing available per 
MIL-S-19500 TX orTXVequivalent 
levels on request. 
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.021 (0.6~) 3 J_ ~~"'.~"I~~: I I 
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I 
DIMENSIONS ARE IN INCHES 

.07B (1.98) 

.071 (I.BO) 

COLLECTOR EMITTER 

·~2 

·-' UsE (MILLIMETERS) 1 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75V 
Collector-Emitter Voltage .. . . .. . . . . . . . . . . . . .. .. . .. . .. . . . . . . . . . . . . . . . . 50V 
Emitter-Base Voltage . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0V 
Collector Current-Continuous . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . BOOmA 
Operating Junction Temperature(TJ) . . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +200°C 
Storage Junction Temperature (T stg) . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +200°C 
Power Dissipation @ TA= 25°C ...................................... 0.3W 
Power Dissipation @ TsC1> = 25°C ................................. 0.75W2l 
Soldering Temperature (vapor phase reflow for 30 sec.) .................. 215°C 
Soldering Temperature (heated collet for 5 sec.) ........................ 260°C 
Notes 
(1) Ts = Substrate temperature that the chip carrier is mounted on. 
(2) Oerate linearly 4.2mWl"C above 25°C. This rating is provided as an aid to designers. It is 

dependent upon mounting material and methods, and Is not measureable as an outgoing 
test. 

Optek Technology, Inc. 1215W.Crosby Road Carrollton, Texas 75006 
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Type HCT2222M 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min. Max. Units Test Conditions 

Off Characteristics 

V(BR)CBO Collector-Base Breakdown Voltage 75 v le= 10.0µA, IE= o 
V(BR)CEO Collector-Emitter Breakdown Voltage 50 v le= 10.0mA, Is= o 
V(SR)ESO Emitter-Base Breakdown Voltage 6.0 v IE= 10.0µA, le= 0 

lcso Collector-Base Cutoff Current 10.0 nA Vcs = 60V, IE= 0 

10.0 µA Vcs = 60V, IE= 0, TA= 150°C 

IESO Emitter-Base Cutoff Current 10.0 nA VEB = 4.0V, le= 0 

ICES Collector-Emitter Cutoff Current 1.00 µA VcE = 50V 

On Characteristics 

hFE Forward-Current Transfer Ratio 50 - VcE = 10.0V, le= 0.1mA 

75 325 - VcE = 10.0V, le= 1.0mA 

100 - VcE = 10.0V, le= 10mA 

100 300 - VcE = 10.0V, le= 150mA<3> 

30 - VcE = 10.0V, le= 500mA<3> 

35 - VcE = 10.0V, le= 10mA, 

TA= -55°C 

VcE(SAT) Collector-Emitter Saturation Voltage 0.30 v le = 150mA, Is = 15mA <3> 

1.00 v le= 500mA, Is= 50mA<3> 

VsE(SAT) Base-Emitter Saturation Voltage 0.60 1.20 v le= 150mA, Is= 15mA<3> I 
2.00 v le= 500mA, Is= 50mA<3> 

Small-Signal Characteristics 

hte Small-Signal Forward Current Transfer 50 - VcE = 10.0V, le= 1.0mA, 

Ratio f = 1.0kHz 

lhtel Small-Signal Forward Current Transfer 2.5 - VcE = 20V, le= 20mA, f = 100MHz 

Ratio 

Cobo Open Circuit Output Capacitance 8.0 pF Vcs = 1 O.OV, 1 OOkHz $; f$; 1.0MHz 

Cibo Input Capacitance (Output Open) 33 pF VEB = 0.5V, 1 OOkHz $; f$; 1.0MHz 

Switching Characteristics 

Ion Turn-On Time 35 ns Vee= 30V, le= 150mA, 

ls1=15mA 

Iott Turn-Off Time 300 ns Vee= 30V, le= 150mA, 

ls1=ls2=15mA 

(3) Pulse Test: Pulse width ,, 300µs, Duty Cycle,; 2.0% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT700 
May1993 

@.OPTEK 

Surface Mount NPN/PNP Complementary Transistors 
Type HCT700 

Features 

• Ceramic surface mount package 
• Miniature package to minimize circuit 

board area 
• Electrical perfonnance similar to 

2N2222A and 2N2907 A 
• Hennetically sealed 
• Screened per MIL-S-19500 TX or 

TXV (See JANTX2N4854U} 

Description 

The HCT700 is a hennetically sealed, 
ceramic surface-mount, complementary 
transistor pair. The HCT700 consists of 
an NPN transistor die and PNP 
transisitor die. The HCT700 electrical 
characteristics for the NPN side are 
similar to the MIL-S-19500/255 
specification for JAN2N2222A and on 
the PNP side are similar to the 
MIL-S-10500/291 specification for the 
JAN2N2907A. The miniature six pin 
ceramic package is ideal for designs 
where board space and device weight 
are important design considerations. 

Order HCT700TX or HCT700TXV for TX 
or TXV processing per Mll-S-19500. 

.028 (0.71) .oss (1.40) 

E(0.56) TYP 1:=:14) r-;-M .105 (2.67) s=1" .09S (2.41) 
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I_ 1 .066 c 1.60) 
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=~rS 
EMITTER BASE BASE EMITTER 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

NPN to PNP Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500VDC 
Collector-Base Voltage (NPN) .. . . . .. .. . . .. . . . . . .. . .. . . . .. . . . . . . .. . . .. 75V 
Collector-Base Voltage (PNP} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60V 
Collector-Emitter Voltage (NPN) . . . . . . .. .. . . . .. . . .. . .. . . . . .. . .. . . . .. . . 50V 
Collector-Emitter Voltage (PNP). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60V 
Emitter-Base Voltage (NPN) . . .. . . . . . .. .. .. . .. . . .. . .. . . . . .. . . . . .. .. .. 6.0V 
Emitter-Base Voltage (PNP). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector Current-Continuous (NPN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BOOmA 
Collector Current-Continuous (PNP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600mA 
Operating Junction Temperature (TJ)......................... -65°C to +200°C 
Storage Junction Temperature (T stg) . • . . • . . . • . . . . . • . . . . . . . . . • -65°C to +200°C 
Power Dissipation @ TA= 25°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.4W 
Power Dissipation @ TsC1> = 25°C ................................... 2.owC2> 
Soldering Temperature (vapor phase reflow for 30 sec.). . . . . . . . . . . . . . . . . . . 215°C 
Soldering Temperature (heated Collet for 5 sec.) ........................ 260°C 
Notes: 
(1) Ts = Substrate temperature that the chip carrier is mounted on. 
(2) Derate linearly 11.4mWf'C above 25°C. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 
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Type HCT700 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER 
NPN PNP 

UNITS TEST CONDITIONS 
MIN MAX MIN MAX 

Off Characteristics 

V(eR)Ceo Collector-Base Breakdown Voltage 75 60 v le = 10.0 µA, IE= 0 

V(eR)CEO Collector-Emitter Breakdown Voltage 50 60 v le= 10.0 mA, Is= O 

V(eR)Eeo Emitter-Base Beakdown Voltage 6.0 5.0 v IE= 10.0 µA, le= 0 

leeo Collector-Base Cutoff Current 10.0 nA Vce=60V, IE=O 

10.0 nA Vee= 50 V, IE = 0 

10.0 µA Vee= 60 V, IE= 0, TA= 150°C 

10.0 µA Vee= 50 V, IE= 0, TA= 150°C 

IEeO Emitter-Base Cutoff Current 10.0 nA VEe = 4.0 V, le= 0 

50.0 nA VEB = 3.5 V, le= 0 

ICES Collector-Emitter Cutoff Current 1.00 µA VcE=50V 

On Characteristics 

hFE DC Current Transfer Ratio 50 75 - VcE = 10.0 V, le= 0.1 mA 

75 325 100 450 - VcE = 10.0 V, le= 1.0 mA 

100 100 - VcE = 10.0 V, le= 10.0 mA 

100 300 100 300 - VcE = 10.0 V, le= 150.0 mA<3l 

30 50 - VcE = 10.0 V, le= 500.0 mA<3l 

35 - VcE = 10.0 V, le= 10.0 mA, TA= -55°C 

50 - VcE = 10.0 V, le= 1.0 mA, TA= -55°C 

VcE(SAT) Collector-Emitter Saturation Voltage 0.30 0.40 v le= 150 mA, Is= 15 mA<3l 

1.00 1.60 v le= 500 mA, Is= 50 mA<3l 

VsE(SAT) Base-Emitter Saturation Voltage 0.60 1.20 1.30 v le= 150 mA, Is= 15 mA<3l 

2.00 2.60 v le = 500 mA, Is = 50 mA <3l I 
Small-Signal Characteristics 

hte Small-Signal Current Transfer Ratio 50 100 - VcE= 10.0V, le= 1.0 mA, f= 1.0 kHz 

lh1el Small-Signal Current Transfer Ratio 2.5 - VcE=20V, lc=20mA, f= 100MHz 

2.0 - VcE=20V, lc=50mA, f= 100MHz 

Cobo Output Capacitance 8.0 8.0 pF VcE = 10.0 V, 100 kHz $f $ 1.0 MHz 

C;bo Input Capacitance 25 pF VEB = 2.0 V, 100kHz$f$1.0 MHz 

30 pF VEB = 0.5 V, 100 kHz $f $1.0 MHz 

Switching Characteristics 

Ion Tum-On Time 35 45 ns Vee= 30 V, le= 150 mA, ls1=15 mA 

loll Tum-Off Time 300 300 ns Vee= 30 V, le= 150 mA, 
ls1 = ls2 = 15 mA 

(3) Pulse Test: Pulse Width$ 300 ms, duty cycle$ 2.0% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT720 
May 1993 

~®OPTEK 

Surface Mount Dual NPN Transistor 
Type HCT720 

Features 

• Surface mountable on ceramic or 
printed circuit board 

• Miniature package to minimize circuit 
board area required 

• Electrical performance similar to 
2N2222A 

• Hermetically sealed 
• Screened per MIL-S-19500 TX or 

TXV equivalent levels on request 

Description 

The HCT720 is a hermetically sealed, 
ceramic surface-mount device, 
consisting of two 2N2222A silicon NPN 
transistor die. The HCT720 electrical 
characteristics for each transistor are 
similar to MIL-S-19500/255 specification 
for the 2N2222A. The miniature six pin 
ceramic package is ideal for designs 
where board space and device weight 
are important design considerations. 

TX and TXV screening, if requested, will 
be performed similar to 
MIL-S-19500/495 per 2N5794 
conditions. Order HCT720TX or 
HCT720TXV. 
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DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500VDC 
Collector-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75V 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0V 
Collector Current - Continuous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BOOmA 
Operating Junction Temperature (TJ)......................... -65°C to +200°C 
Storage Junction Temperature (Tstg)......................... -65°C to +200°C 
Power Dissipation@ TA= 25°C (both sides driven equally) . . . . . . . . . . . . . . 0.65W 
Power Dissipation @ Ts(1l = 25°C (both sides driven equally) . . . . . . . . . . . 1.25W(2) 

Soldering Temperature (vapor phase reflow for 30 sec.). . . . . . . . . . . . . . . . . . 215°C 
Soldering Temperature (heated collet for 5 sec.). . . . . . . . . . . . . . . . . . . . . . . . 260°C 
Notes 
(1) Ts = Substrate temperature that the chip carrier is mounted on. 
(2) Derate linearly 7 .1 mWf'C above 25°C. This rating is provided as an aid to designers. It is 

dependent upon mounting material and methods and is not measureable as and outgoing 
test. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type HCT720 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min. Max. Units Test Conditions 

Off Characteristics 

V(SR)CSO Collector-Base Breakdown Voltage 75 v le= 10.0µA, IE= 0 

V(SR)CEO Collector-Emitter Breakdown Voltage 50 v le= 10.0mA, ls= o 

V(SR)ESO Emitter-Base Breakdown Voltage 6.0 v IE= 10.0µA, le= 0 

lcso Collector-Base Cutoff Current 10.0 nA Vcs = 60V, IE= 0 

10.0 µA Vcs = 60V, IE= 0, TA= 150°C 

IESO Emitter-Base Cutoff Current 10.0 nA VEB = 4.0V, le= 0 

ICES Collector-Emitter Cutoff Current 1.00 µA VcE = 50V 

On Characteristics 

hFE Forward-Current Transfer Ratio 50 - VcE = 10.0V, le= 0.1mA 

75 325 - VcE = 10.0V, le = 1.0mA 

100 - VcE = 10.0V, le = 10.0mA 

100 300 - VcE = 10.0V, le= 150mA(3) 

30 - VcE = 10.0V, le= 500mA(3) 

35 - VcE = 1 O.OV, le = 10.0mA, TA= -55°C 

VcE(SAT) Collector-Emitter Saturation Voltage 0.30 v le = 150mA, Is = 15mA (3) 

1.00 v le= 500mA, Is= 50mA(3l 

VSE(SAT) Base-Emitter Saturation Voltage 0.6 1.20 v le = 150mA, Is = 15mA (3) 

2.00 v le= 500mA, ls= 50mA(3l I 
Small-Signal Characteristics 

hfe Forward Current Transfer Ratio 50 - VcE = 1 O.OV, le= 1.00mA, f = 1.0kHz 

I hf el Forward Current Transfer Ratio 2.5 - VcE = 20V, le= 20mA, f = 100MHz 

Cobo Open Circuit Output Capacitance 8.0 pF Vcs = 10.0V, 100kHz:::; f:::; 1.0MHz 

Cibo Input Capacitance (Output Open) 33 pF VEs = 0.5V, 1 OOkHz:::; f:::; 1.0MHz 

Switching Characteristics 

ton Turn-On Time 35 ns Vee= 30V, le= 150mA, ls1=15mA 

tott Turn-Off Time 300 ns Vee= 30V, le= 150mA, ls1 = ls2 = 15mA 

(3) Pulse Test: Pulse Width~ 300µs. Duty Cycle~ 2.0% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT740 
May 1993 

@®OPTEK 

Surface Mount Dual PNP Transistor 
Type HCT740 

Features 

• Su1iace mountable on ceramic or 
printed circuit board 

• Miniature package to minimize circuit 
board area required 

• Electrical performance similar to 
2N2907A 

• Hermetically sealed 
• Screened per MIL-S-19500 TX or 

TXV equivalent levels on request 

Description 

The HCT740 is a hermetically sealed, 
ceramic surface-mount device, 
consisting of two 2N2907A silicon PNP 
transistor die. The HCT740 electrical 
characteristics are similar to the 
MIL-S-19500/291 specification for the 
2N2907 A. The miniature six pin 
ceramic package is ideal for designs 
where board space and device weight 
are important design considerations. 

TX and TXV screening, if requested, will 
be performed similar to 
MIL-S-19500/496 per 2N5796 
conditions. Order HCT740TX or 
"HCT740TXV. 

.250 (6.35)j 

.240 (6.10) ErPJNJ 
IDENTIFIER 

.175 (4.45) 

. 165 (4. 19) 

J_J 

I--+- .080 (2.03) 

I I .os6 ( 1.6s) 

~ 

Absolute Maximum Ratings (TA= 25°C unless otherwise noted) 

Isolation Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500VDC 
Collector-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60V 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0V 
Collector Current - Continuous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600mA 
Operating Junction Temperature (TJ)......................... -65°C to +200°C 
Storage Junction Temperature (Tstg)............. . . . . . . . . . . . . -65°C to +200°C 
Power Dissipation @ TA = 25°C (Both sides driven equally). . . . . . . . . . . . . . . O .65W 
Power Dissipation @ Ts<1l = 25°C (Both sides driven equally). . . . . . . . . . . 1.25W(2) 

Soldering Temperature (vapor phase reflow for 30 sec.).................. 215°C 
Soldering Temperature (heated collet for 5 sec.). . . . . . . . . . . . . . . . . . . . . . . . 260°C 
Notes 
(1) Ts = Substrate temperature that the chip carrier is mounted on. 
(2) Derate linearly 7.1 mWf'C above 25°C. This rating is provided as an aid to designers. It is 

dependent upon mounting material and methods and is not measureable as an outgoing test. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Type HCT740 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min. Max. Units Test Conditions 

Off Characteristics 

V(SA)CSO Collector-Base Breakdown Voltage 60 v le= 10.0µA, IE= 0 

V(SR)CEO Collector-Emitter Breakdown Voltage 60 v le= 10.0mA, Is= o 

V(SR)EBO Emitter-Base Breakdown Voltage 5.0 v IE= 10.0µA, le= 0 

lcso Collector-Base Cutoff Current 10.0 nA Vcs=50V, IE=O 

10.0 µA Vcs = 50V, IE= 0, TA= 150°C 

IESO Emitter-Base Cutoff Current 50.0 nA VEs = 3.5V, le= 0 

On Characteristics 

hFE Forward-Current Transfer Ratio 75 - VcE = 10.0V, le= 0.1mA 

100 450 - VcE = 10.0V, le= 1.0mA 

100 - VcE = 10.0V, le= 10.0mA 

100 300 - VcE = 10.0V, le= 150mA(3) 

50 - VcE = 10.0V, le= 500mA(3) 

50 - VcE = 10.0V, le= 1.00mA, TA =-55°C 

VcE(SAT) Collector-Emitter Saturation Voltage 0.40 v le= 150mA, Is= 15mA(3l 

1.60 v le = 500mA, Is = 50mA (3) 

VSE(SAT) Base-Emitter Saturation Voltage 1.30 v le= 150mA, Is= 15mA(3) 

2.60 v le = 500mA, Is = 50mA (3> 

Small-Signal Characteristics I 
hfe Forward Current Transfer Ratio 100 - VcE = 10.0V, le= 1.00mA, f = 1.0kHz 

lhfel Forward Current Transfer Ratio 2.0 - VcE = 20V, le = 50mA, f = 1 OOMHz 

Cobo Open Circuit Output Capacitance 8.0 pF Vcs = 10.0V, 100kHz s; fs; 1.0MHz 

Cibo Input Capacitance (Output Open) 30 pF VEs = 2.0V, 100kHz s; fs; 1.0MHz 

Switching Characteristics 

ton Turn-On Time 45 ns Vee= 30V, le= 150mA, ls1=15mA 

to11 Turn-Off Time 300 ns Vee= 30V, le= 150mA, ls1=ls2=15mA 

(3) Pulse Test: Pulse Widths 300µs, Duty Cycles 2.0% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT780 
May 1993 

~.OPTEK 

Surface Mount Quad NPN Transistor 
Type HCT780 

Feature 

• Four independent transistors in a 0.35 
inch, square ceramic package 

• Surface mountable on ceramic or 
printed circuit board 

• Electrical performance similar to a 
2N2222A 

• Hermetically sealed package 
• Screened per MIL-S-19500 TX or 

TXV equivalent levels on request 

Description 

The HCT780 is a 20 pad, hermetically 
sealed, ceramic surface-mount transistor 
array, consisting of four 2N2222A silicon 
NPN transistor die. The HCT780 
electrical characteristics are similar to 
the MIL-S-19500/255 specification for 
the 2N2222A. 

TX and TXV screening, if requested, will 
be performed similar to 
MIL-S-19500/559 per 2N6989 
conditions. Order HCT780TX or 
HCT780TXV. 
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Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75V 
Collector-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0V 
Collector Current-Continuous BOOmA 
Isolation Voltage ................................................ 500V<1c 
Operating Junction Temperature(TJ) ......................... -65°C to +200°C 
Storage Junction Temperature (T81g) •••••••••••••••••••.••••• -65°C to +200°C 
Power Dissipation @ TA= 25°C {four devices driven equally) ................ 1.0W 
Power Dissipation.@ Ts(1) = 25°C (four devices driven equally) . . . . . . . . . . . . 2.ow<2> 
Soldering Temperature (vapor phase reflow for 30 sec.) . . . . . . . . . . . . . . . . . 215°C 
Soldering Temperature (heated collet for 5 sec.) . . . . . . . . . . . . . . . . . . . . . . . 260°C 
Notes 
(1) Ts= Substrate temperature that the chip carrier is mounted on. 
(2) Derate linearly 11.4mWf'C above 25°C. This rating is provided as an aid to designers. It is 

dependent upon mounting material and methods and is not measureable as an.outgoing 
test. 
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Type HCT780 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min. Max. Units Test Conditions 

Off Characteristics 

V(SR)CSO Collector-Base Breakdown Voltage 75 v le= 10.0µA, IE= 0 

V(SR)CEO Collector-Emitter Breakdown Voltage 50 v le= 10,0mA, Is= o 

V(SR)ESO Emitter-Base Breakdown Voltage 6.0 v IE = 10.0µA, le = 0 

lcso Collector-Base Cutoff Current 10.0 nA Vcs=60V, IE=O 

10.0 µA Vcs =GOV, IE= 0, TA= 150°C 

IESO Emitter-Base Cutoff Current 10.0 nA VEs = 4.0V, le= 0 

ICES Collector-Emitter Cutoff Current 1.00 µA VcE = 50V 

On Characteristics 

hFE Forward-Current Transfer Ratio 50 - VcE = 10.0V, le= 0.1mA 

75 325 - VcE = 10.0V, le= 1.0mA 

100 - VcE = 10.0V, le= 10mA 

100 300 - VcE = 10.0V, le= 150mA<3l 

30 - VcE = 10.0V, le= 500mA(3) 

35 - VcE = 10.0V, le= 10mA, TA= -55°C 

VcE(SAT) Collector-Emitter Saturation Voltage 0.30. v le= 150mA, Is= 15mA<3l 

1.00 v le= 500mA, Is= 50mA(3) 
I 

VsE(SAT) Base-Emitter Saturation Voltage 0.60 1.20 v le= 150mA, ls= 15mA<3l 

2.00 v le = 500mA, ls = 50mA <3l 

Small-Signal Characteristics 

hfe Forward Current Transfer Ratio 50 - VcE = 10.0V, le= 1.0mA, f = 1.0kHz 

I hf el Forward Current Transfer Ratio 2.5 - VcE = 20V, le= 20mA, f = 100MHz 

Cobo Open Circuit Output Capacitance 8.0 pF Vee= 1 O.OV, 1 OOkHz :S f:S 1.0MHz 

C;oo Input Capacitance (Output Open) 25 pF VEs = 0.5V, 100kHz $ f:S 1.0MHz 

Switching Characteristics 

ton Turn-On Time 35 ns Vee= 30V, le= 150mA, ls1=15mA 

loll Turn-Off Time 300 ns Vee= 30V, le= 150mA, 
ls1 = ls2 = 15mA 

(3) Pulse Test: Pulse width:> 300µs, Duty Cycle,,; 2.0% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 
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Product Bulletin HCT790 
May1993 

~.OPTEK 

Surface Mount Quad PNP Transistor 
Type HCT790 

Feature 

• Four independent transistors in a 0.35 
inch, square ceramic package 

• Surface mountable on ceramic or 
printed circuit board 

• Electrical performance similar to a 
2N2907A 

• Hermetically sealed package 
• Screened per MIL-S-19500 TX or 

TXV equivalent levels on request 

Description 

The HCT790 is a 20 pad, hermetically 
sealed, ceramic surface-mount 
transistor array, consisting of a 2N2907A 
silicon PNP transistor die. The HCT790 
electrical characteristics are similar to 
the MIL-S-19500/291 specification for 
the 2N2907A. 

TX and TXV screening, if requested, will 
be performed similar to 
MIL-S-19500/558 per 2N6987 
conditions. Order HCT790TX or 
HCT790TXV. 

Absolute Maximum Ratings (TA = 25°C unless otherwise noted) 

Collector-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60V 
Collector-Emitter Voltage .. .. . .. . . . .. . . . . . . . .. . . . . . . . . .. . . . .. . . . . . . .. 60V 
Emitter-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 5.0V 
Collector Current-Continuous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600mA 
Isolation Voltage ................................................ 500Voc 
Operating Junction Temperature(TJ)......................... -65°C to +200°C 
Storage Junction Temperature (Tstg) . . . . . . . . . . . . . . . . . . . . . . . . -65°C to +200°C 
Power Dissipation @ TA = 25°C (four devices driven equally) . . . . . . . . . . . . . . . 1.0W 
Power Dissipation @ Ts<1> = 25°C (four devices driven equally) ........... 2.ow<2> 
Soldering Temperature (vapor phase reflow for 30 sec.) .................. 215°C 
Soldering Temperature (heated collet for 5 sec.) ........................ 260°C 
Notes 
(1) Ts = Substrate temperature that the chip carrier is mounted on. 
(2) Derate linearly 11.4mW!°C above 25°C. This rating is provided as an aid to designers. It.is 

dependent upon mounting material and methods and is not measureable as an outgoing test. 

18 14 

13 
20 

9 
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TOP VIEW 
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Type HCT790 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

Symbol Parameter Min. Max. Units Test Conditions 

Off Characteristics 

V(BR)CBO Collector-Base Breakdown Voltage 60 v le= 10.0µA, le= o 
V(BR)Ceo Collector-Emitter Breakdown Voltage 60 v le = 1 O.OmA, Is= 0 

V(BR)eBO Emitter-Base Breakdown Voltage 5.0 v le= 10.0µA, le= o 
leso Collector-Base Cutoff Current 10.0 nA Ves=50V, le=O 

10.0 µA Ves=50V, le=O, TA= 150°C 

leso Emitter-Base Cutoff Current 50 nA Vee= 3.5V, le= o 
On Characteristics 

hFe Forward-Current Transfer Ratio 75 - Vee= 10.0V, le= 0.1mA 

100 450 - Vee = 1 O.OV, le = 1.0mA 

100 - Vee= 10.0V, le= 10.0mA 

100 300 - Vee= 10.0V, le= 150mA<3> 

50 - Vee= 10.0V, le= 500mA<3> 

50 - Vee= 10.0V, le= 1.0mA, TA= -55°C 

Vee(SAT) Collector-Emitter Saturation Voltage 0.40 v le= 150mA, ls= 15mA(3l 

1.60 v le= 500mA, Is= 50mA(3l 

Vse(SAT) Base-Emitter Saturation Voltage 1.30 v le= 150mA, Is= 15mA(3l 

2.60 v le = 500mA, Is= 50mA (S) 

Small-Signal Characteristics I 
hfe Forward Current Transfer Ratio 100 - Vee = 10.0V, le = 1.0mA, f = 1.0kHz 

lhfel Forward Current Transfer Ratio 2.0 - Vee= 20V, le= 50mA, f = 100MHz 

Cobo Open Circuit Output Capacitance 8.0 pF Vee = 1 O.OV, 1 OOkHz :5 f:s; 1.0MHz 

Cibo Input Capacitance (Output Open) 30 pF Vee =2.0V, 100kHz:5f:51.0MHz 

Switching Characteristics 

ton Turn-On Time 45 ns Vee= 30V, le= 150mA, ls1 = 15mA 

to ff Turn-Off Time 300 ns Vee= 30V, le= 150mA, 
101=ls2=15mA 

(3) Pulse Test: Pulse Width s 300µs, Duty Cycles 2.0% 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HCT801 
May 1993 

@®OPTEK 

Dual Enhancement Mode MOSFET 
Type HCT801 

Features 

• 6 pad surface mount package 
• Vos=90V 
• lo(on) N-Channel = 1.9A 

P-Channel = 0.5A 
• Two devices selected for Vos, 

switching time, and capacitance 
similarity 

• Full TX processing available 
• Gold plated contacts 

Description 

The HCTB01 offers an N-Channel and 
P-Channel MOS transistor packaged in 
a hermetic ceramic surface mount 
package. The two devices are similar in 
performance to the popular VN0109 
N-Channel device and VP0109 
P-Channel device. These two 
transistors are particularly well matched 
for Vos, switch time, and capacitance. 
For closer matching of lo(on), Ros(on) and 
G1s, see the HCT802 data sheet. 

Order HCT801TX for processing per 
MIL-S-19500. 

.2SO (6.3S)j 

.240 (6.10) EJrPINl 
IDENTIFIER 

.17S (4.4S) 

.16S (4.19) 

l_J 
.028 (0.71) .oss (1. 4o) E (O.S6) TYP ~14) 

~El .lOS (2.67) .=r .09S (2.41) 

I 
.098 (2.49) .070 (I. 78) S PL 

.082 (2.08) .060 ( 1.S2) 

1--f- .080 (2.03) 

l __ J .066 (1.68) 

~ 
P - CHMll£L N - CHANNEL 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings 

Drain-Source Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90V 
Gate-Source Voltage .................................................... ±20V 
Drain Current (Limited by Tj max) N-Channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2A 

P-Channel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . O.BA 
Operating and Storage Temperature ............................. -55 to 150°C 
Power Dissipation 
TA=25°C(Both devices equally driven). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5W Total 
Ts=25°C (Both devices equally driven) . . . . . . . . . . . . . . . . . . . . . . . . . 1.25W Tota1<1> 
(Ts=Substrate temperature that the package is soldered to) 
Notes 
(1) This rating is provided as an aid to designers. It is dependent upon mounting material and 

methods and is not measureable as an outgoing test. 
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Type HCT801 
Electrical Characteristics (TA= 25°C unless specified otherwise) 

Symbol Parameters Device Min Max Units Test Condition 

B=BOTH 

Bvoss Drain-Source Breakdown B 90 v lo=1mA*, VGs=O 

VTH Gate Threshold Voltage N 0.75 2.5 v VGs=Vos. lo= 1mA 
p -1.4 -3.7 v lo=-1mA 

IGSS Gate-bo~ Leak!!Q_e B ±100 nA VGs = ±20V, Vos= 0 

loss Zero Gate Volt!!Q_e Drain Current B 10* ~ VGS = ov Vos = 90V* 

lo( on) ON-state Drain Current N 0.5 A VGs = 5V*, Vos= 25V* 
p -0.15 A 
N 1.9 A VGs = 10V*, Vos= 25V* 
p -0.5 A 

Ros( on) Drain-Source On-Resistance N 5.2 n VGs = 5V lo= 250mA 
N 3.2 n VGs = 10V, lo= 1A 
p 15 n VGs=-5V, lo=-0.1A 
p 8 n VGs = -10V, lo= -0.5A 

High Temperature Drain-Source N 0.9 n VGs = 10V lo= 1A TA= 125°C 

On Resistance p 14 n VGs = -10V, lo= -0.5A, TA= 125°C 

Gts Forward Transconductance N 250 mm ho Vos=25V*, lo=0.5A* 
p 150 mm ho 

C1ss I l'!Q_ut C!!Q_acitance B 70 _Qf VGs = OV, Vos= 25V*, f = 1 MHz 

Coss Common Source Output B 35 pf 

Capacitance 

CASS Reverse Transfer C!!Q_acitance B 10 _Qf 
k_om_ Turn-on-time B 16 ns Voo = 25V*, lo= 1A*, Rs=RL=50Q 

M Turn-off-time B 17 ns 
• Reverse polarity for the P-Channel device. I 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Product Bulletin HCT802 
May1993 

@.OPTEK 

Dual Enhancement Mode MOSFET 
Type HCT802 

Features 

• 6 pad surface mount package 
• Vos=90V 
• RoS(on) <50 
• lo(on) N-Channel = 1.5A 

P-Channel = 1.1 A 
• Two devices selected for Vos. lo(on) 

and Ros(on) similarity 
• Full TX Processing Available 
• Gold plated contacts 

Description 

HCT802 offers an N-Channel and 
P·Channel MOS transistor in a hermetic 
ceramic surface mount package. The 
devices used are similar to industly 
standards VN0109 N-Channel device 
and VP1008 P-Channel device. These 
two enhancement mode MOSFETS are 
particularly well matched for Vos. los(on). 
Ros(on) and Gts. For closer matching of 
switching speed and capacitance see 
the HCT801 data sheet. 

Order HCT802TX for processing per 
Mll·S-19500. 

.250 (6.35)j 

.240 (6.10) ErPINl 
IDENTIFIER 

.175 (4.45) 

.165 (4.19) 

l_J 
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.082 (2.08) .060 (1.52) 

1---1--- .080 (2.03) 
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~ 
P - Q.W.l.IEL N - CHANl>EL 

·~ f-_r 

.F ~ 1 ~. 
DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings 

Drain-Source Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90V 
Gate-Source Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±2.0V 
Drain Current (Limited by Tj max) N·Channel . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 2A 

P·Channel. ...........................• 1.1A 
Operating and Storage Temperature ............................. ·55 to 150°C 
Power Dissipation 
TA= 25°C (Both devices equally driven) . . . . . . .. . . . . . . . . . . . . . • . . . . . 0.5W Total 
Ts= 25°C (Both devices equally driven) .......................... 1.5W Total(1) 

(Ts= Substrate that the package is soldered to) 
Notes 
(1) This rating is provided as an aid to designers. It is dependent upon mounting material and 

methods and is not measureable as an outgoing test. 
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Type HCT802 
Electrical Characteristics (TA= 25°C unless specified otherwise) 

Symbol Parameters Device Min Max Units Test Conditions 

B=Both 

BVoss Drain-Source Breakdown B 90* v lo= 1mA*, VGs =0 
VTH Gate Threshold Voltage N 0.75 2.5 v VGs =Vos lo= 1mA 

p -2.0 -4.5 v lo =-1mA 

IGSS Gate-Bocjy_ Leak~e B ±100 nA VGs=±20V, Vos=O 

loss Zero Gate Voltage Drain Current B 10* uA Vos= 90V*, VGs = ov 
B 500* _!!_A Tl= 150°C 

lo( on) On-State Drain Current N 1.5 A Vos= 25V, VGs = 10V 
p -1.1 A Vos= -15V, VGs = -10V 

Ro$(91})_ Drain-Source on Resistance B 5 o VGs = 10V*, lo= 1A* 

Gts Forward Transconductance N 250 mm ho Vos= 25V, lo= 0.5A 
p 200 mm ho Vos= -10V, lo= -0.5A 

C1ss Input Capacitance N 70 _Qf Vos= 25V, VGs = OV, f = 1 MHz 
p 150 _Qf Vos= -25V, VGs = ov, f = 1 MHz 

Coss Common Source Output N 35 _Qf Vos= 25V, VGS = OV, f = 1 MHz 

Capacitance p 60 pf Vos= -25V, VGs = OV, f = 1MHz 

CRSS Reverse Transfer Capacitance N 10 _Qf Vos= 25V, VGs =QA, f = 1MHz 
p 25 _Qf Vos= -25V, VGs = OA, f = 1 MHz 

t(on) Turn-on-time N 15 ns Voo = 25V, lo= 1A, RL = 500 
p 50 ns Voo = -25V, lo= -0.5A, RL = 500 

t(off) Turn-off-time N 17 ns Voo = 25V, lo= 1A, RL = 500 
p 50 ns Voo = -25V, lo= -0.5A, RL = 500 

* Reverse polarity for P-Channel device 

I 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

16-25 



Product Bulletln HCT7000M 
January 1994 

~.OPTEK 

N-Channel Enhancement Mode MOS Transistor 
Type HCT7000M 

Features 

• 200mAlo 
• Ultra small surface mount package 
• Ros(oN) < sn 
• Pin-out compatible with most SOT23 

MOSFETS 

Description 

The HCT7000M is a high performance 
enhancement mode N-channel MOS 
transistor chip packaged in the ultra 
small 3 pin ceramic LCC package. 
Electrical characteristics are similar to 
those of the JEDEC 2N7000. The 
pin-out and footprint matches that of 
most enhancement mode MOS 
transistors built in SOT23 plastic 
packages. 

The HCT7000M is available processed 
to TX and TXV levels per MIL-S-19500. 
Order HCT7000MTX or HCT7000MTXV. 

~~~ENTAT!ON :~:: :::~~~ 1 I 
b~.67) rn 

.036 (0.91) 3 p 

.024 (0.6~) J_ 

_:_r.16) UJ 
. I .125 (3.18) I -:-! .115 (2.92) 1--

.023 (0.58) 

~.017 (0.43) 

f 

2 
.024 (0.61) 3 PL 
.016 (0.41) 

.078 (1.98) 

.071 (I.BO) 

DIMENSIONS ARE IN INCHES (MILLIMETERS) 

Absolute Maximum Ratings 

.039 (0.99) 

.035 (0.88) 

Drain-Source Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60V 
Gate-Source Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±40V 
Drain Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200mA 
Power Dissipation (TA = 25°CJ.. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 300mW 
Power Dissipation (Ts(1) = 25 C) .................................. 600mw<2> 
Operating and Storage Temperature......................... -55°C to +150°C 
Thermal Resistance R12JJc................................................... 100°C/W 
Thermal Resistance R12JJA ....•....... ; . . . . . . . . . . .. . . . . . . . . . . . . . . 583°C/W 

Notes: 
(1) Ts= Substrate temperature that the chip carrier is mounted on. 
(2) This rating Is provided as an aid to designers. It is dependent upon mounting material and 

methods and is not measurable as an outgoing test. 
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Types HCT7000M 
Electrical Characteristics (TA = 25°C unless otherwise noted) 

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITION 

Voss Drain-Source Voltage 60 v VGs = 0 V, lo= 10 µA 

VGS(TH) Gate Threshold Voltage .8 3.0 v Vos = VGs, lo= 1 mA 

IGSS Gate Leakage ±10 nA Vos=OV, VGs=±15V 

loss Zero Gate Voltage Drain Current 1 µA VGs = 0 V, Vos = 48 v 
lo(ON) On-State Drain Current 75 mA Vos= 10 V, VGs = 4.5 v 

Ros( ON) Drain-Source on-Resistance 5 Q VGs = 10 V, lo= .5 A 

Vos(ON) Drain-Source on-Voltage 2.5 v VGs=10V,lo=.5A 

Gts Forward Transconductance 100 ms Vos=10V, lo=.2A 

Ciss Input Capacitance 60 pF Vos= 25 V, VGs = 0 V, f= 1MHz 

Coss Output Capacitance 25 pF 

Crss Reverse Transfer Capacitance 5 pF 

!(on) Turn-on Time 10 ns Voo = 15 V, lo= .5 A, Vgen = 10 V, Rg = 25 Q 

t(oll) Turn-off Time 10 ns 

I 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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GLOSSARY 

I 
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Glossary of 
Symbols and Terms 

Term 
Acceptance Angle 

Acceptance Cone 

Ambient Temperature 

Angstrom 

Anode 

Aperture 

Aperture Angle 

Axis of Measurement 

Base 

Beam Angle 

Beam Half Angle 

Blackbody 

Buffer Amp Linearity, Low 
Voltage 

Cathode 

Collector 

Collector-Base Breakdown 
Voltage 

Collector Current 

Collector-Emitter 
Breakdown Voltage 

Collector-Emitter 
Saturation Voltage 

Color Temperature 

Symbol 
e 

e 

B 

e 

VLL 

K 

c 
V1BRICBD 

le 

V1BRICED 

VCEISATI 

Description 
The maximum angle which a ray may traverse and still be detected by a photosensor, usually 
measured from the optical axis. 

A cone with an included angle such that any ray within the cone will be detected by the 
sensor and any ray outside will not. 

Temperature of air or liquid surrounding any electrical part or device. 

10-10 meter; a unit of length sometimes used to describe wavelength of optical radiation. 

The positive terminal of a diode, i.e., the terminal which must have a positive voltage relative 
to the other terminal !cathode) before the device will conduct. 

A hole or window in an opaque material, used to control the transmission of light. 

For radiation sources, the angle between the half power points. See Beam Angle. 

The direction from the source of radiant energy, relative to the optical axis, in which the 
measurement of radiometric and/or spectroradiometric characteristics is preferred. 

The control terminal of a transistor. In a phototransistor, control is provided by light or infrared 
energy which falls on the transistor and generates a current in the base. 

A measure of the angular displacement of emitted energy, usually measured as the included 
angle from one half power point to the other. 

A measure of the angular displacement of emitted energy, generally measured from the optical 
axis to the half power point. See Emission Angle. 

Ideally, a body that would absorb all and reflect none of the radiant energy falling upon it; its 
reflectivity would be zero and its absorbency land consequently its emissivity I would be 100%. 
In practice, a radiator of uniform temperature whose radiant emittance in all parts of the 
spectrum is the maximum obtainable from any temperature radiation at the same temperature, 
or a radiator whose spectral radiant emittance conforms with Planck's law of radiation. 

Output voltage from the buffer of the ABC sensor with a specified input voltage applied to the 
buffer. 

The negative terminal of a diode, i.e., the terminal which must have a negative voltage 
relative to the other terminal lanodel before the device will conduct. 

The positive current carrying terminal of an NPN transistor. 

The reverse bias voltage at which the collector-base junction of a transistor will conduct a 
specified !non-destructive) current much higher than the normal leakage currents that occur at 
lower voltages. In an NPN transistor, it is measured with the collector positive, the base 
negative, and the emitter open. 

The amount of current flowing into the collector terminal of a transistor. 

The voltage at which a transistor, biased in the normal direction with no optical or electrical 
input to the base, will conduct a specified !non-destructive) current much higher than the 
normal leakage currents which occur at lower voltages. 

The collector-emitter voltage of a transistor which is turned "on" by an optical or electrical 
input to the base, measured under specified conditions of input level and output current load. 

The temperature of a blackbody having the same visible color as that of a given non
blackbody radiator. 
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Term Symbol Description 
Common Emitter A circuit configuration in which t~e emitter terminal is common to both input and output 

current loops; also called grounded emitter. 

Commutating dV/dt A changing voltage. In a triac the ability to block this rapidly changing voltage. 

Conversion Efficiency, The ratio of maximum available power output resulting from photovoltaic operation to total 
Photovoltaic Diode incident radiant flux. 

Critical Angle Be The maximum angle of incidence for which light will be transmitted from one medium to 
another. Light approaching at a greater angle of incidence will be reflected. 

Current Transfer Ratio CTR In an optically coupled isolator, the ratio of output ltransistorl current to input ILEDI current 
under specified conditions. 

Dark Condition The condition attained when the electrical parameter under consideration approaches a value 
which cannot be altered by further irradiation shielding. 

Dark Current lo The current that flows through a photodetector when there is no optical input; usually used in 
reference to photodiodes. 

DC Current Gain HFE The ratio of collector current to base current in a transistor biased in the common emitter 
configuration. 

DC or AC Input-to-Output 110 The current between all input terminals shorted together and all output terminals shorted 
Current; Isolation Voltage together at a specified voltage. 

DC or AC Input-to-Output Vm The voltage applied between all input terminals shorted together and all output terminals 
Voltage; Isolation Voltage shorted together. 

Delay Time td The time elapsed between a step increase in the input and a change in the output equal to 
10% of its maximum change. 

Detector Noise Current In The broadband output noise current. 

Diode A two terminal device !usually semiconductor! A(+t 
which freely conducts current in one . direction 
and blocks it in the other. KH 

I Duty Cycle de In a signal composed of regularly recurring pulses, the product of the pulse width and the 
repetition frequency multiplied by 100 to give a percentage. 

Duty Factor In a signal composed of regularly recurring pulses, the product of the pulse width and the 
repetition frequency. Same as duty cycle except that it is expressed as a ratio rather than a 
percentage. 

Emission Angle For radiation sources, the angle with respect to the optical axis at which the radiant power is 
half the maximum. 

Emitter E The negative current carrying terminal of an NPN transistor. 

Emitter I Radiometric! In radiometries, a source of radiation. 

Emitter-Collector V1BRIECO The voltage at which a transistor, biased opposite its normal direction with no optical or 
Breakdown Voltage electrical input to the base, will conduct a specified lnon-destructivel current much higher than 

the normal leakage currents which occur at lower voltages. 

Emitter Current IE The value of current flowing in the emitter terminal of a transistor. 

Fall Time tf The time that elapses while a pulse waveform decreases from 90% to 10% of its maximum 
value. 
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Glossary of 
Symbols and Terms 

Term 
Fiber Optics 

Flux Density, Luminous or 
Radiant Intensity 

Forward Bias Voltage 

Forward Current 

Forward Voltage 

Frequency 

Gallium Aluminum Arsenide 

Gallium Arsenide 

Half-Density Beam Angle 

Half Power Point 

High Level Output Voltage 

High Level Supply. Current 

Holding Current 

llluminance (Illumination); 
lrradiance 

Infrared 

Infrared Emitting Diode 

Input-to-Output 
Capacitance 

Input-to-Output Resistance 

Interrupter Assembly 

lrradiance 

Isolation Leakage Current 

Symbol 

GaAIAs 

Ga As 

e 

HP 

VoH 

lccH 

E 

IR 

IRED 

Cio 

Ee 

(@.OPTEK 

Description 
Generally, the technelogy of using transparent glass or plastic fibers which carry light. Signals 
can be sent over large distances at high speed by coupling optoelectronic devices via fiber 
optics. 

The quotient of (1) the respective luminous or radiant flux at a surface divided by 121 the area 
of the surface. 

An external voltage applied in the conducting direction of a PN junction. The positive terminal 
is connected to the P-type region, and the negative terminal to the N-type region. 

The current which flows across a semiconductor junction when a forward-bias voltage is 
applied. 

The voltage across a diode when it is forward biased at a specified current. 

The number of recurrences of a periodic phenomenon in a unit of time. Usually expressed in 
hertz (Hz), which is the number of recurrences per second. 

A crystalline compound used to make IREDs. Note: the addition of aluminum to the GaAs 
roughly doubles the power output of the device at the same input current. 

A crystalline compound used to make IREDs. 

The full-cone angle within which the radiant intensity is not less than half of the maximum 
intensity. See also Beam Angle. 

For radiation sources, the point in the radiation pattern at which the radiant intensity is half 
the maximum. 

The voltage on the output terminal of a logic circuit with input level and output load applied 
that, according to the product specification, will establish a high level at the output. 

In a logic circuit, the supply current required to operate the circuit when input conditions are 
such that the output is in the high logic state. 

In a triac, the minimum current through the main terminals which will maintain the device in 
the on-state in the absence of an input to the gate. 

The respective luminous or radiant flux density incidence on a surface; quotient of the flux 
divided by the area of illuminated or irradiated surface. 

Optical radiation that is characterized by wavelength longer than normally pereceived by the 
eye, but shorter than radio waves. Optek emitters radiate in the infrared range. 

A diode which emits infrared radiation when forward biased. 

The capacitance between the output of the photosensitive element and the input of the 
photoemitter element, called coupling capacitance. 

The resistance between the input and output of an optoisolator when the input leads are 
shorted together and the output leads are shorted together. 

Same as Transmissive Assembly. 

The radiant flux density incident on a surface; the quotient of the flux divided by the area of 
the irradiated surface. Units: watts/square meter, milliwatts/square cm. 

The current produced in an optoisolator when the input leads are shorted together, the output 
leads are shorted together, and a specified voltage is applied between the input and output. 
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Term 
Isolation Voltage 

Junction Temperature 

Light 

Light Current 

Light-Emitting Diode !LEDi 

Low Level Output Voltage 

Low Level Supply Current 

Lower Ramp Threshold 
Voltage 

Luminous Energy 

Luminous Rux, Radiant Rux 

Maximum Power Dissipation 

Micron 

Nanometer 

Noise Equivalent Bandwidth 

Noise Equivalent Power 

Off-State Collector Current 

Off Time 

On-State Collector Current 

On Time 

Operating Temperature 

Optical Axis 

Optical Radiation 

Optically Coupled Isolator 

Optek Technology, Inc. 

Symbol 
Visa 

TJ 

VoL 

0, IOvl 

Po1MAXI 

nm 

Bn 

NEP 

lcrn 

tott 

ICIDNI 

ton 

To 

Description 
The input-to-output voltage withstanding capability of an optically coupled isolator. 

The temperature at the PN junction within a semiconductor device. 

Optical radiation in the range of wavelengths which can be perceived by the human eye. 

Current flow through a photosensitive device when exposed to radiant energy. 

A device capable of emitting luminous energy resulting from the recombination of electrons and 
holes 

The voltage on the output terminal of a logic circuit with input level and output loading applied 
such that, according to the product specification, a low level at the output will be established. 

In a logic circuit, the supply current required to operate the circuit when the input conditions 
are such that the output is in the low logic state. 

The lower threshold voltage of the RC pin on the ABC sensor. The circuit discharges a 
capacitor connected to this pin until the voltage on the capacitor reaches the lower threshold 
voltage. 

Energy traveling in the form of visible radiation. 

The respective time rate of flow of luminous or radiant energy. 

Maximum power that a device can safely dissipate under specified conditions which include 
ambient temperature, heat sinking, and air circulation. 

10-6 meter. 

10-9 meter; equal to 10 angstroms or 10- 3 micron. 

The equivalent bandwidth of a flat !or whitel noise spectrum with sharp cutoff and the same 
maximum value that contains the same noise power as the actual broadband output noise 
power of the device or current. 

The radiant flux at a specific wavelength incident on a detector which gives a signal-to-noise 
ratio of unity. Unit: watts. 

The collector current in a transistor with no optical or electrical input to the base. 

Storage time plus fall time. 

The output lcollectorl current of a transistor when there is a specified optical or electrical input 
to the base. 

Delay time plus rise time. 

The temperature or range of temperatures over which a device is expected to operate within 
specified performance limits. 

A line about which the radiant energy pattern is centered; usually perpendicular to the active 
area. 

Electromagnetic radiation in the range of wavelengths from 10 nanometers I extreme ultraviolet) 
to 1 millimeter !extreme infrared). 

A device that is designed for transferring electrical signals by utilizing optical energy to provide 
coupling, with electrical isolation between input and output. Optically coupled isolators usually 
consist of an IRED coupled to one of a variety of sensor types, shielded from ambient light. 
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Glossary of 
Symbols and Terms 

Tenn 
Optically Coupled T riac Driver 

Optocoupler 

Optoelectronic Device 

Optoisolator 

Peak On-State Surge Current 

Peak Wavelength 

Photoconductive Diode 

Photoconductive Transducer 

Photocoupler 

Photocurrent 

Photodarlington 

Photodarlington Coupler 

Photodiode, Avalanche 

Photodiode Coupler 

Photodetector 

Photodiode 

Symbol 

ITMISURGEI 

(@.OPTEK 

Description 
An optically coupled isolator whose output is designed to control the gate of a power triac. 

See Optically Coupled Isolator. 

A device which responds to, emits, or modifies electromagnetic radiation in the visible, 
infrared, and/or ultraviolet spectral regions, or a device that utilizes such radiation for its 
internal operation. 

See Optically Coupled Isolator. 

An on-state current of short duration and specified waveshape which represents the maximum 
current surge capacity of a triac. 

The wavelength at which the power output of an emitter is maximum. 

A photodiode that is intended to be used as a photoconductive transducer. 

A device that is intended to change its con
ductance as a function of incident light or 
radiation. 2--~~ ~OPTIONAL 

See Optically Coupled Isolator. 

The difference between light current and dark current in a photodetector. 

A photosensor consisting of two transistors on a '>@E 
single chip, configured such that the current from "-
the first lphotosensitivel transistor is amplified by 
the gain of the second transistor. Note: photo-
darlingtons have very high current output com-
pared to phototransistors but speed and linearity are relatively poor. 

An optocoupler in which the photosensitive 
element is a darlington-connected phototransistor. 

A photodiode that is intended to take advantage of avalanche multiplication of photocurrent. 

An optocoupler in which the photosensitive ele
ment is a photodiode. ~·ct~ +J™""' 

CATHODE 1 ANODE 2 

A device that responds electrically when exposed to radiant energy. 

A diode which is sensitive to incident radiation. 
Incident photons cause the diode to conduct lif 
reverse biasedl or to generate a current. Note: 
photodiodes typically have much less output cur
rent than phototransistors but are faster and 
more linear. 
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Term 
Photoemissive Device 

Photoemitter 

Photologic ™ Coupler 

Photon 

Photosensitive Device 

Photosensor 

Phototransistor 

Phototransistor Coupler 

Phototransistor, Darlington 
Connected 

Phototriac Driver Coupler 

Point Source 

Propagation Delay 

Radiance 

Radiant Efficiency 

Radiant Flux 

Radiant Intensity 

Radiation Pattern 

Radiometric 

Optek Technology, Inc. 

Symbol 

N, Le 

<I>e 

le 

Description 
Synonym for a photoemitter. 

A device that emits electromagnetic radiation in the visible, infrared, and/or ultraviolet spectral 
regions. 

An optocoupler in which the photosensitive element is a digital output integrated circuit. 

A quantum {the smallest possible unitl of radiant energy; a photon carries a quantity of energy 
equal to Planck's constant times the frequency. 

A device that is responsible to electro-magnetic radiation in the visible, infrared, and/or 
ultraviolet spectral regions. 

A device which controls or generates an electric current when irradiated by light. 

A transistor which is sensitive to incident radia
tion. The incident photons result in a base cur
rent which is then amplified by the gain of the 
transistor. 

An optocoupler in which the photosensitive ele
ment is a phototransistor. 

A phototransistor, the collector and emitter of 
which are connected to the collector and base, 
respectively, of a second transistor. 

'"(f~55"aM 
CATHODE EMITTER 
Note: The base region may or may not 
be brought out as an electrical terminal. 

'\@.OLLECTOR 

-ENVELOPE 
OPTIONAL 

EMITTER 
Note: The base regions may or may not 
be brought out as electrical terminals. 

An op.tocoupler in which the photosensitive element is either a zero current crossing triac driver I 
or a zero voltage crossing driver. • 

• A radiation source with a maximum diameter less than Y, 0 the distance between source and 
detector. 

In a logic circuit, the time delay between a specified change in input and a corresponding 
change in the output logic state. tPLH is measured with the output changing from low to high 
and tPHL with the output changing from high to low. 

The radiant intensity of the energy leaving or passing through a surface, divided by its area. 

The ratio of the total radiant flux emitted to the total input power. 

Rate of flow of radiant energy, expressed in watts. 

The radiant flux generated per unit solid angle in a given direction, expressed in milliwatts per 
steradian tmW/srl. 

The representation of the intensity of emission as a function of direction, in a given plane. 

Of or pertaining to radiation in all wavelengths. 
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Glossary of 
Symbols and Terms 

Term 
Ramp Leakage Current 

Reflective Assembly 

Repetitive Peak Off-State 
Current 

Responsivity 

Reverse Breakdown Voltage 

Reverse Current 

Rise Time 

RMS On-State Current 

Silicon 

Snelrs Law 

Spectral Bandwidth 

Spectral Response 

Static dV/dt 

Static Gate Trigger Current 

Steradian 

Storage Temperature 

Storage Time 

Supply Voltage 

Total Power Output 

Symbol 
IRL 

IQRM 

R 

V1eA1A 

IR 

tr 

ITIAMSI 

Si 

BW 

dV/dt 

IGT 

sr 

TsrG 

Is 

Vee 

Po 

@.OPTEK 

Description 
In the ABC sensor, the current that flows through the RC pin Ip ins I when the device is 
operated under specified conditions. 

A device in which an IRED and a photosensor are mounted side by side, such that the 
photosensor is only irradiated when a reflective object passes in front of the device. Reflective 
assemblies are used to sense the presence of reflective objects. 

In a triac, the maximum instantaneous value of the off-state current that results from the 
application of repetitive peak off-state voltage. 

A description of the optical sensitivity of a photosensor. It is the ratio of the output current or 
voltage to the input radiant flux, typically expressed as amps per watt or volts per watt. 

The reverse bias voltage at which a diode will conduct a specified lnon-destructivel current much 
higher than the normal leakage currents which occur at lower voltages. 

The current that flows when a reverse bias voltage is applied to a semiconductor junction. 

The time that elapses while a pulse waveform increases from 10% to 90% of its maximum 
value. 

In a triac, the principal current when the device is in the on-state. 

An element, abundant in the earth's crust, which is used in highly purified form to make most of 
the semiconductors used in the modern electronics industry (including all Optek photodetectorsl. 
Pure crystalline silicon is carefully "doped" with very small amounts of impurities to control its 
electrical characteristics. 

The law of refraction which predicts the behavior of electromagnetic radiation as it passes from 
one homogeneous isotropic media to another; expressed as n1sin91 = n2sin92 where n1 and n2 
are refractive indices and e 1, e 2, refer to the angles between the rays and the normal to the 
interface. 

The wavelength interval in which a photometric or radiometric spectral quantity is not less than 
half of its maximum value. 

A description of the electrical output characteristic versus wavelength of radiation incident upon a 
device, usually expressed by a curve. 

The measure of the ability of a triac or SCA to block a rapidly rising voltage. Static dV/dt is 
usually measured with application of full rated voltage to the device in a very short but 
controlled time period. It is expressed in volts/microsecond. 

In a triac, the minimum gate current required to switch the device from _the off-state to the 
on-state. 

The solid angle subtending an area on the surface of a sphere equal to the square of the 
sphere's radius. There are 411" steradians in a sphere. 

The maximum temperature at which a device may be stored with no power applied. 

The time elapsed between a step decrease in the input and a change in the output equal to 
10% of its maximum change. 

The power supply voltage required to operate a circuit. 

The total power that is radiated by a device, expressed in watts or milliwatts. 
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Term 
Transistor 

Transmissive Assembly 

Triac 

Trigger Leakage 

Trigger Voltage 

Upper Ramp Threshold 
Voltage 

Visible-Light-Emitting Diode 

Wavelength 

Optek Technology, Inc. 

Symbol 

lr1. IT2 

VT 

VRU 

VLED 

~ 

Description 
A three terminal active semiconductor device 
which is capable of providing power amplification. 

A device in which an IRED and a photosensor are mounted facing each other on either side of 
a slot, such that an opaque object passing through the slot will interrupt the IR radiation path 
and be detected by the photosensor. 

A five layer semiconductor device which provides 
switching action for either polarity of applied vol
tage and can be controlled in either polarity by 
a single gate electrode. T riacs are usually used in 
power control applications. 

MAIN TERMINAL 2 

@ 
MAIN TERMINAL 1 

The current that flows in the trigger terminal of the ABC sensor. In is measured with the 
trigger pin at ground potential and lr2 with the trigger pin at Vee potential. 

The minimum voltage which, when applied to the trigger pin of the ABC sensor, will force the 
RC pin to sink current. Once triggered by a rising edge of this minimum amplitude, the RC pin 
sinks current until the voltage on the capacitor reaches the lower ramp threshold voltage. 

The upper threshold voltage of the RC pin on the ABC sensor. The circuit charges a capacitor 
connected to this pin until the voltage on the capacitor reaches the upper threshold voltage. 

Synonym for light-emitting diode. 

The velocity of a wave divided by its frequency. The wavelength of infrared radiation is usually 
expressed in nanometers. 
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Introduction 
The output power !Pol of a GaAs LED is a function of forward 
current llFI. As this forward current increases, the output power will 
also increase. This forward current flowing through the LED 
Jenerates heat IPDI which causes the junction temperature l8jl of 
the diode to increase. As the junction temperature increases, the 
output power decreases. 

To obtain optimum operating conditions for a GaAs LED, the 
knowledge of the different thermal parameters and their influence 
on the major electro-optical parameters must be known.· The 
purpose of this bulletin is to introduce these thermal parameters to 
the reader and provide a way to use them. Data will be presented 
and formulae will be given that will allow readers to determine if 
their system meets manufacturer's guidelines in both a DC mode and 
a pulsed mode. 

Mathematical assumptions have been made to simplify derivations 
and provide useful formulae in simple terms; empirical data has 
verified that the resulting error is less than 5%. 

Care should be taken in making use of the information presented. 
For example: 

A current pulse could be short enough to cause no 
apparent problem within the presented material. 
However, it could be of sufficient magnitude and 
duration to exceed the allowable current density of the 
bond wire interconnect causing it to fail. 

@.OPTEK 

Thermal Parameters 
The thermal behavior of a GaAs LED can be considered in a simple 
way by using the analogy of an electrical circuit. In this circuit, the 
heat power generator, the temperature differences, the thermal 
capacitors, and thermal resistors replace the conventional current or 
voltage generators, voltage differences, capacitors, and resistors 
respectively. Figure 1 shows this equivalent thermal circuit. 

Figure 1-Equivalent Thermal Circuit 

9; 
RrHJC 

Po RrHcA 

Table 1 defines the various thermal parameters we will be exploring 
in this bulletin. 

Table 1 
Symbol 

Po 

Po 

(Ji 

IJA 

CrH 

RrHJC 

RrncA 

ArHJA 

Tm 

K 

Kett 

Table 1 
Thermal Parameters 

Parameter 

Output Power 

Dissipated power 

Junction Temperature 

Ambient Temperature 

Thermal Capacitor 

Junction to Case 
Thermal Resistance 

Case to Ambient Air 
Thermal Resistance 

Junction to Ambient Air 
Thermal Resistance 

Thermal Time Constant 
IRrHJA x CrHI 

Thermal Rating Factor 

Effective Duty cycle 

Units 

w 

w 

'C 

'C 

ws•c- 1 

•cw- 1 

•cw- 1 

•cw-1 

s 

None 

None 
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When forward current llFI flows through the GaAs LEO, heat or 
power !Pol is generated. Most of this heat is generated within: 

la I The upper section of the chip away from the mount 
area; the "N" area; the cathode. 

lbl The mid section of the chip; the Junction between 
the "N" and "P" regions. 

lei The lower section of the chip, the "P" area, the 
anode. 

Heat is also generated in the contact interfaces and the conductors 
but this is considered negligible. This heat propagates through the 
chip and the mount surface primarily by thermal conduction. It is 
then transferred to the ambient air by thermal convection. All of the 
measurements and data presented in this bulletin were made with 
the air temperature in the room fairly constant throughout the test 
period and zero air velocity in the volume surrounding the device 
except for convection currents. Further, there were no extraneous 
thermal paths. Normal mounting of the devices in PC boards or 
adding heat sinks will improve the heat path. This is not considered 
in this bulletin with the exception of the last four 141 line items in 
Table 2. RTHJA should be considered as RTHJX in these cases. Table 
2 lists several thermal parameters. 

Table 2 - Thermal Parameters of Optek GaAs LEDs 

CTH GaAs LED Type tr RTHJA •cw-11 (10-sws •c-1) 

OP123/124, 
OP223/224 980 

OP131-1331Wl. 
OP231-233IWI 490 

OP140/240 740 
OP160/260 740 
OP290/295 C, B, A 188 
OP291/296 C, 8, A 188 
OP292/297 C, 8, A 188 
OP293/298 C, 8, A 500 
OP8706 ILED) 700 
OP123/124, 

OP223/224111 240 
OP123/124, 

OP223/224121 400 

111 OPl 231124 mounted on 0.062" double-sided PC board. 
121 OPl 231124 mounted in OPB1251253 housing. 

1.6 

3.0 
4.3 
5.3 
1.4 
1.4 
1.4 
4.0 
5.2 

4.6 

4.5 

'trn 
!(10-'s) 

K 

1.5 0.008 

1.5 0.008 
2.0 0.008 
3.9 0.008 
0.3 0.008 
0.3 0.008 
0.3 0.008 
1.5 0.008 
3.6 0.008 

1.1 0.008 

1.8 0.008 

The first four IOP123 through OP1361 GaAs LED's are all hermetic 
packages. The maximum allowable junction temperature is 125°C. 
See the example below for one use of Table 2. 

111 OP123/124 has RrnJA = 980°cw-1 

With A Ti= 1125°C - 25°Ci = 100°C. 

(@.OPTEK 

The maximum power that can be dissipated is: 

AT 100°C 
Po1maxl = --1 = = 102 mW 

RrnJA gso•cw-1 

The next three of the units listed are plastic packages. The 
maximum allowable junction temperature is 85°C. 

OP140 has RTHJA = 7 40°cw-1 

With A Tj = 185°C - 25°CI = 60°C 

The maximum power that can be dissipated is: 

ATj 60°C 
Po1maxl = -- = 1 = 81 mW 

RTHJA 7 40°cw-

The derating factor above 25°C can be readily calculated from this 
information. 

121 OP123/124 APo 102 mW 
Derating Factor= -- = --- = 1.02 mw•c- 1 

ATj 100°C 

OP140 81 mW 
Oerating Factor=--= 1.35 mw•c-1 

60°C 

Most manufacturers will give more conservative deratings than these 
numbers. This is normally due to the devices being used in a quasi 
heat sink. For example. the OP123/124 is normally mounted in a 
double sided PC board. The OP140 is normally soldered into a PC 
board. This would improve the RTHJA numbers. This becomes readily 
apparent by referring to the RTHJAnumber of 980°Cw-1 for the 
OP123/124 in free air and the RTHJxnumber of 240°cw-1 when the 
units are mounted in a double sided PC board as shown in Table 2 or 
the 400°cw-1 when they are mounted in the OPB700 or OPB701 
housing. There is also a variation in RTHJAbrought about by a 
variation in the integrity of the thermal bond between the GaAs LEO 
and the mount surface. This is not easy to measure and is not 
adaptable to 100% production testing. 

Temperature Response to a Thermal Power Step 
A forward current step is introduced into a GaAs LEO causing heat 
to be generated in the unit and causing the junction temperature to 
rise. The rise in junction temperature follows the formula shown 
below: 

131 Ojltl =(:IA+ Pox RrnJA (1 -e- r:H) 
Where t is time in seconds 

Po is dissipated power 
TTH is thermal time constant 
RTHJA is junction to ambient air thermal resistance 
(:IA is ambient temperature. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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The junction temperature will approach its maximum value after 
t - 5 TTH or 5 thermal time constants which approximates 50 to 
200 milliseconds. Figure 2 shows the forward current step, the 
resulting power generated within the chip itself, and the rise in 
junction temperature versus time. 

Figura 2-lf, Po. and Junction Temperature Versus Time 

,, r----1 ____________________ _ 
~ r------1 ____________________ _ 

8;MX ------1--------------------
1 I 
I I 
I I 
I I 
I 8;1(t) I 
I I 
I I 

t(timel 50-200 msec 

Practically, Po will decrease slightly as soon as the junction 
temperature of the chip starts to rise and will stabilize 50 to 200 
milliseconds after the power is applied. This is discussed in more 
detail in the section on power droop. 

At temperature equilibrium, the maximum junction temperature 
IBjMXI is: 

141 BjMX - BA + Po x ArHJA 

Where Po - VF x IF 
VF = Forward Voltage @ BjMX 
BA - Ambient Temperature. 

*For purpose of calculation, Po - P @ 25°C. The 
resulting error will have minor impact on the answer. 
Since VF decreases with increasing temperature, the 
resulting answers will be conservative. 

Example: Using an OP133 which has a measured output of 
5.3 mW @ (JA - 25°C, calculated the output in a system where 
IF - 40 mA and BA = 50°C. The IF versus Po without heating is 
relatively linear above 5 mA. 

Po 140 mA @ 25°CI = Po 11 oo mAI x 40/100 
• 5.3 mW x 0.4 
·2.12 mW 

The power generated within the LED causing the junction 
temperature to rise is: 

Po= VF x IF 
- 1.5 volts x 0.04A 
= 0.06 watts 

The final junction temperature is: 

Bj =BA + PoArHJA 
- 5o•c + rn.06 x 49DI 
= 79.4°C 

(@.OPTEK 

The output power of the OPl 33 is: 

151 Pol9jl • Po125°CI x e-KIBi - 25'CI 
Po179.4•c1=2.12 x e-0.000119.4 - 251 

=1.3BmW 

This constitutes a 35% decrease in output power from the 25°C 
, level. The value of K was taken from Table 2. 

Temperature Response to a Thermal Power Pulse 
A forward current pulse is introduced imo a GaAs LEO. This pulse is 
shorter than the 50 to 200 milliseconds required for the junction 
temperature to approach its highest value. 

Figure 3 shows the relationship of the current pulse to the power 
pulse to the junction temperature versus time. 

Figure 3-Current Pulse, Power Pulse, and 8;n pl Versus Time 

t1 t2 

IF 1------, ---------- i----------
1 I I 

Po------· r--------
~-1-------------- !-----~ 

(JiMX ------•--------------i--------
1 I 

8ifr,1 ------:------------- --------
1 
I 
I 
I 
I I 

(JA 1----""i--------------:------- -
t(time) 

When IF begins to flow, the power generated within the LED causes 
B;1t1 to follow the relationship: 

161 B;111 =BA + PoArHJA ( 1 - e - r~H ) 

When IF stops @ time tz, the Po will stop and the junction 
temperature 9j will start to decrease. This will follow the 
relationship: 

171 Bjltl =BA+ [PoRTHJA ( 1 -e - :;H ](e -~;) t > t2 

Example: A single 1 A pulse 1 00 sec wide is applied to an 
OP136. What will the junction temperature be at the end of the 
100 µsec pulse? 
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8jMx11 DO µsec) = OA + PoRTHJA ( 1 - e - r:H) 

10-4 

8jMx1100 µsec)= 25°C + 12V x 1AI x 470 (1 - e -~) 
= 25°c + 4.6°C = 2B.6°c 

Same as above except t = 1 msec 10 -3 

OjMx11 msecl = 25°C + 2 x 470 (1 - e -~) 
= 25°c + 45.5°C = 7D.5°C 

Temperature Response to Recurrent. Thermal Pulses 
A forward current pulse is introduced into a GaAs LED. At some 
later time, the pulse is repeated. Figure 4 shows the relationship of 
IF to Po to Oj. 

Figure 4- If, Po, and 111 Versus Time 

Tp -:-- T-Tp --:- Tp -: 
I I I 
I I I 
I I I 

>----~----------

·.J__ __ _i-------- 1-----L 
I I I 

8j2MX 

OjlMX 

8j2 

OA 

------t---------+- --- I 
----- _________ _]_ __ --1- ---

1 I I 
I I I 

----=-_;.=-.:::.:::.::: =:::::::::::::::: =:===-----+-=--=--=-= 
t(time) 

The junction temperature Oj rises during the first power pulse from 
OA to Oj1MX· 

Refer to Equation 13l. 

8j1MX = OA + PoRTHJA (1 - e - :;H) 

The junction temperature Oj decreases during the off time of the 
power pulse from Oj1 MX to Oj2. 

Refer to Equation 171. 

Oj2 = OA + [ PoRTHJA (1 - e :;H )] (e IT ~:p') 
During the second pulse, the junction temperature will rise from Oj2 
to Oj2MX· 

@.OPTEK 

Refer to Equation 131, 16 I. 

Oi2MX = llj2 + PoRTHJA 

After ihe second pulse is removed, the junction temperature will 
decrease to a new minimum temperature llj3· 

Refer to Equation 171. 

[ ( 
Tp )~ ( IT - Tpl) 

llj3 = llj2 + PoRTHJA 1 - e 71H ~ e rm 

This swinging movement of Oj goes on and on with 01Mxlnl and Ojlnl 
gradually rising to a stabilized value. At the end of the nth pulse, the 
junction temperature is lljnMX. 

181 81nMX = llA + [ PoRTHJA ( 1 - e - :;H )] 

x [ i = ~- 1 (e _ IT ; 1:pl )~ 
i = 0 ~ 

When the temperature stabilization point is finally reached, the lljMX 

::,com:~ "o, • ~RrnJA ( 1 - ' -~ ) 

1 - e 7TH (-n ) 
Tp 1 - n 

Where n = - or duty cycle 
T 

For small values of In), the equation simplifies to: 

11 OI OjMX = OA + PoRrnJAKett 

_ _2p_ 
1 - e Tm 

Where Kett = = effective duty cycle 
_ _li_ 

1 - e nrrn 

The minimum junction temperature becomes: 

111 I OjMIN = llA + PoRTHJAKetf ( e - n:~H ) 

The delta temperature or the difference between OjMX and OjMIN 
becomes: 

1121 L'iOj = OjMX - OjMIN Tp 

L'illj = PoRTHJA Kett ( 1 - e - nrrn ) 

= PoRTHJA (1 -e - :;H) 

Optek reseNes the right to make changes at any time in order to improve design and to supply the best product possible. 
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Example: An OP136 is operated at IF - 1 A, n - 1 %, T p - 100 
µsec. What is 8jMX7 BjMIN? A8j? 

OP136 RrHJA - 47o•cw-1 

Po • 1A x 2V - 2W 
10-4 

1-e-~ 
Kett·-----= 1.26)(10-2 

10-4 
1-e-~ 

Refer to Equation 110 I. 

BjMX • 25°C + 12 x 470 x 1.26 x 10-21 - 36.7°C 

Refer to Equation 1111. 
10-4 

BjMIN = 25°C + 12x470x1.26x10-21 (e -~) 
=32.1°C 

Refer to Equation 1121. 

A8j • 36.7° - 32.1 = 4.6°C 

Verifying, refer to Equation 1121. 

A8j • 2 x 470 

- 4.6°C 

Power Droop 
The junction temperature of an LED will oscillate between BjMX and 
BjMIN under recurrent pulses after the pulses have been on for a 
period of time. The radiant power output IPol will decrease during 
the "ON" time as the junction temperature rises from BjMIN to BjMX· 
This is shown in Figure 5 and is called power droop. 

Figure 5- Ir. Po. and Bi• and Po Versus Time 

t(time) 

This decrease in power out or power droop during the "ON" cycle is 
dependent on 8jMX and BjMIN. Most systems desire this droop to be 

(@.OPTEK 

kept below 5-1 0% in order to limit the influence on system 
operation. The major factors that control this are the forward 
current llFI. forward voltage drop IVFI. pulse duration IT pl, duty 
cycle fnl, and thermal resistance fRrHJAl· 

Pol8jM1Nl - Pof25°CJ " e-KllliMIN - 25aci 

PolBjMxl - Pof25°CJ x e-K19iMX - 25ac1 

By definition, the power droop is: 

P PofBiMINI - PolBiMXI 
Droop = 

PolBjMINI 

1131 Po -1 - e-KllJiMx -IJjMINI roop 

Exampla: An OP136 is being operated at IF = 1 A and n = 1 %. 
What is the maximum pulse width for a droop of 5%? 

Poroop • 1 _ e -KllJiMX - IJiMINI 

0.05=1 _ e-0.00819jMX -IJjMINI 

BjMX - BjMIN - 6.41 "C 

Refer to Equation 1121 for A8j. 

ABj = PoRTHJA (1 - e - :;H) 

6.41 = 2 x 470 ( 1 - e - 2 x
1
;0-2) 

Tp -138 µsec 

Exampla: What is the power droop if T p is changed to 1 DO µsec? 

A8i = PoRTHJA ( 1 - e - ~H) 
10-4 

-2 x470 (1 -e-~) 
= 4.6°C 

Poroop _ 1 _ e-0.00814.B'CI 

- 3.6% 

Example: What is the power droop on the OP133 under the same 
conditions as the OP136? · 

IF = 1 A, n = 1 o/o, T p = 100 µsec 

ABj = PoRTHJA (1 - e - ~H) 
10-4 

=(1A x2.5 VI ><490 (1-e-1.5x10-2) 

= 8.07 
Poroop _ 1 _ e-0.00818.071 

Poroop - 0.0625 = 6.25% 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Example: What is the maximum power that can be dissipated in 
the OPB950 when T p is 20 µsec, duty cycle is 1 %, and droop is 
restricted to 5% maximum? 

Poroop = 1 _ e -KllliMX - lliMINI 

0.05 = 1 _ e-0.008111jMX -lljMINI 

IOjMX - OjMINI = 6.41°C 

.Mj = PoRTHJA (1 - e - ;;H) 
20 x 10-6 

6.41 =Po x250 (1-e-3.24x10-3 ) 

Po= 4.23 

With a VF of approximately 2.5 volts, the maximum IF under the 
above conditions would be 1. 7 amps. 

7. Conclusion 
The data presented will allow calculations that effect various power 
levels, pulse widths. and duty cycles on Optek GaAs LEDs. All 
standard products are covered. The pertinent thermal formulae are 
included as a separate section for easy reference. These formulae 
coupled with the information given in Table 2 will allow designers to 
optimize their design utilizing Optek LEDs in the pulse mode. 

Danial Cognard 

William Nunley 

(@.OPTEK 

8. Thermal Formulae 
1. Maximum Power Dissipation 

T 
Po1MAXI = --1 -

2. Derating Factor 

A Po 

ATj 

RrnJA 

3. Effective Duty Cycle 
!Square current pulses) 

_JL 
1 - e Tm 

Kett=-----

1 -e OTTH 

4. Maximum Junction Temperature 
!Repetitive Pulses) 

OjMX = 8A + PoRTHJAKett 

5. Minimum Junction Temperature 
!Repetitive Pulses) 

OjMIN = OA + PoRTHJAKett ( e - n~H) 
6. Junction Temperature Swing 

A8j = PoRTHJA (1 -e- :;H) 
7. Power Droop 

Poroop = 1 - e-0.00Bl~llil 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Motion sensing with optical interrupters-selecting the proper sensor for optimum system design. 

This application bulletin will discuss many of the variables 
associated with single channel encoding. This will include design 
considerations for using both non-apertured and apertured 
transistors or Photologic™ output devices. Refer to application 
bulletins 203 and 206 for additional information. 

General Discussion 
The most common application of optoelectronics is the sensing of 
motion with an optical interrupter. The normal single channel optical 
interrupter module consists of an emitter or energy source and a 
receiver or energy sensor separated by a slot or air gap. The 
interruption of this beam causes an on/off signal from the sensor. 
When the energy path is blocked, the sensor will be "off" allowing 
only leakage current to flow. When the energy path is open, the 
sensor will be "on," causing significantly higher currents to flow. 
This is often accomplished by placing a rotating plate !or encoder 
discl in the slot between the LED and energy sensor as shown in 
Figure 1. 

Figura 1 - Tachometer or Motor Speed Monitor 

Optical lntarruptar "x 

Slot 

There is usually an opening or slot in the encoder disc that allows 
the photosensor to be exposed to energy from the LED once each 
revolution. The energy through the slot will cause the sensor to turn 
"on" when th'e slot is present and turn "off" after the slot goes by. 
This energy pulse will relate the mechanical motion of the encoder 
disc to the electrical signal by giving one pulse per revolution. By 
counting these pulses for a given time interval, the speed of rotation 
may be determined. This gives rise to the "Tachometer" or motor 
speed monitor. 

This encoder disc may be replaced with a fence or comb that passes 
through the same slot. The same logic presented for the encoder 
disc will hold true. One electrical pulse is formed for each opening in 
the fence or comb that passes the LED/sensor pair. Thus the linear 
motion of the fence or comb can be related to an electrical series of 
pulses. Figure 2 shows this mechanical system pictorially. 

Figura 2 - Linear Encoder Relating Distance Versus Pulses 

~/ 

Mechanical I 
Carriaga 

Optical 
¥ lntarruptar 

Analysis of the use of an optical interrupter module for a specific 
application requires several considerations to be analyzed. Most 
design engineers consider cost, functionality, and reliability as goals 
in their design. Most important, however, is total application 
performance. The part must be designed so that minimum support is 
required in a production type environment. This production 
environment begins with the fabrication of the basic design and 
continues through the design performance in subsequent 
sub-assemblies until the final product is complete. The design is 
considered successful if, once implementation is complete, the 
system runs so smoothly, the designer receives no negative 
feedback. This requires "luck" or a systematic approach to 
understanding and consideration of all major variables. This 
application bulletin will use a tachometer design as the mechanism 
to apply the philosophy of "the successful designer approach." 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Non-apertured Encoding 
Most tachometer applications require a digital signal which can be 
easily processed to determine the speed at which a mechanical 
motion is taking place. There are several variables that need to be 
discussed that control this digital signal. Figure 3 pictorially 
represents the general wave shape that will appear across the load 
resistor as the slot goes by the sensor. 

Figure 3 - Pictorial Representation of Signal Pulse 

POINTS 

Turn on delay t1rne < ~ 
Gain + turn on time < 3 

Slot Width < 4 
Turn off delay time < 5 

Turn off time ( 6 
7 

Jtxl ------

DESCRIPTION 

Sensor starts to be uncovered 
Sensor starts to turn "on" 

4 5 

Sensor reaches maximum turn "on" or saturation 
Sensor starts to be covered 
Sensor starts to turn "off" 
Sensor is completely covered 
Sensor output of signal current decreases to leakage 

6 1 

As the slot starts to open up the energy path between the sensor 
and the LED, the sensor will start to turn "on." If the system has 
adequate gain, the sensor will saturate prior to the trailing edge of 
the slot reaching the leading edge of the sensor. The signal level will 
diminish as the slot goes by reducing the energy level to the sensor. 

This time interval from 1 through 7 will remain fairly consistent for 
a given setup. As different units from various production runs are 
substituted, the main variations that will be viewed are: 

a. Variations in slope between 2 and 3 
b. Variations in slope between 5 and 7 

As the system gain increases, the turn on time will decrease and 
the flat portion between 3 and 5 will get wider. In other words, 3 
will move to the left and 5 will move to the right. The turn on 
delay will decrease slightly, moving 2 to the left. The point labeled 
7 will move to the right showing the sensor turn off time has 
increased. This will cause the voltage reading at point 6 to increase. 
As the system gain decreases, the inverse will happen. Points 3, 4, 
and 5 will become one point and start to decrease. Points 1 and 6 
never move. If the circuit is desired to turn on or off at level "X," 
the "X" will move as these slopes change. 

The OPB860T55 is a commercially available optical interrupter 
from Optek Technology. It has no built-in aperture. It will be used 
as an example for the discussion of the choice of a specified load 
resistor. Figure 4 shows a typical circuit where V001 will drive the 
input of a TTL gate such as the SN7414 Schmitt trigger. 

@.OPTEK 

Figure 4 - Optical Beam Interrupter 

+ l + 

~ 

ai Vout 

':' ~ 

The choice of this load resistor is usually the first parameter the 
design engineer must consider. The end result is a TTL compatible 
analog voltage generated across this load resistor. The minimum 
allowed on-state current and the maximum allowed off-state current 
of the OPB860T55 become the first two restrictions on the choice 
of this load resistor. In order to be able to generate a reliable digital 
output, the system must guarantee the analog voltage will swing 
above and below the positive and negative going thresholds, 
respectively, of the TTL gate. Figure 5 shows the output of the 
OPB860T55 with the resistive load of 1 ODO ohms, and 10,000 ohms. 

Figure 5 - OPB860T55 Output Versus RL 

Rt = 1000 ohms 

RL = 10,000 ohms 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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A study of these photographs will quickly show a positive and a 
negative aspect. As you increase the value of the load resistor, the 
analog voltage swing across it quickly increases. The standard 
product guarantees 500 microamperes of output with a 
20-milliampere input. This corresponds to 500 millivolts across 1000 
ohms and 5 volts across 10,000 ohms. The maximum turn on 
voltage required to trip the SN7414 is 2.0 volts. It also becomes 
apparent that as you increase the value of the load resistance, the 
rise and fall time is adversely affected. The rise time 110% to 90%1 
is 160 microseconds with the 1000-ohm load increasing to 180 
microseconds with the 10,000-ohm load. The fall time 190% to 
10%1 is 170 microseconds with the 1000-ohm load increasing to 
200 microseconds with the 10,000-ohm load. The frequency 
response is significantly decreased with increased load resistance. 
Keep in mind that the measured rise times and fall times are a 
combination of the electrical rise and fall time of the sensor as well 
as the mechanical rise and fall time of the system. The sensor 
gradually is exposed to the light as it is uncovered and the light is 
gradually removed as it is covered. This increase in load resistance 
may lead to a secondary problem. 

As the magnitude of the load resistor is increased, greater care 
must be taken in the mechanical design to prevent off-state 
problems. This means guarding against spurious light signals that 
may create noise or unwanted signal levels adequate to give a signal 
pulse when none is there. 

Two other options become potential problem solvers. Increasing the 
LED drive current will increase the output current. Care must be 
taken as increasing the drive current will also decrease reliability. 
The supplier may be asked to select units that will give a higher 
output. This will increase the cost in inverse proportion to the 
amount of units meeting the new requirements that lie within the 
production distribution. 

Apertured Encoding 
The OPBBBO series are available with sensor apertures of .010" 
and .050". The OPB860T51 which has a .010" x .040" sensor 
aperture will be discussed. It offers a good alternative to the 
OPB860T55 when resolution becomes more critical. Figure 6 shows 
the comparison of the wave shapes across the 1000-ohm RL of the 
OPB860T55 and OPB860T51. 

The waveforms shown in Figure 6 are made with an apertured disc 
that had .025" openings and .038" opaque areas for its total 
periphery. This causes the OPB860T55 ltop trace) not to go 
completely to ground potential which is the cross hatched "x" line 
on the scope faceplate. This is due to the "light bleed" around the 
.038" opaque area causing the sensor to continue conduction. This 
would not be present in single pulses per revolution. Minimization of 
the "light bleeding" can be obtained by making the encoder disc 
150% opaque-50% open) 25% larger than the width of the 
sensor aperture. The turn on and turn off times are about 60 
microseconds for the OPB860T51 and 80 microseconds for the 
OPB860T55. This is due to the mechanical turn on and turn off 

@.OPTEK 

Figure 6 - OPBB60T55 !upper) Versus OPBB60T51 !lower! 

times being limited to .010" in the OPB860T51 while going as long 
as .060" on the OPB860T55. 

In addition, it is important to keep the encoder disc as close to the 
sensor as possible to further decrease "light bleeding." Note that the 
output level of the sensor in an individual unit will decrease as the 
encoder wheel moves laterally from the LED or emitter side toward 
the sensor side of the unit. This is shown in Figure 7. 

Figure 7 - Normalized Sensor Output Versus Lateral Slot Opening 

100% 

EMITTER fi:I 
SIDE !:::! 

:;;! 
I 
"' • 

SENSOR 
SIDE 

.025 .050 .075 .100 .125 
SLOT WIDTH DISTANCE 

This is brought about because the energy from the LED is not 
collimated and does not have a point source radiation pattern. In 
addition to the encoder position relative to the sensor, the effect 
can be minimized by minimizing wobble of the encoder wheel 
within the interrupter slot. In more complex applications where 
much greater resolution is needed, i.e., the width of the LED and 
sensor apertures are decreased to the point that energy from the 
LED cannot be detected by the sensor, the use of a multi-slotted 
aperture called a reticle with a pattern identical to the encoder 
disk is used. !See Application Bulletin 206 for more information.) 
The effect is a shuttering of light. It allows more energy to be 
sensed by the sensor while maintaining high resolution. 

Another solution to the higher resolution requirements is to use 
Photologic™. This improves timing accuracy when it is not 
convenient to have amplification circuitry in close physical proximity 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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to the optical interrupter modu,le. This amplification guards against 
noise causing spurious signals which could upset system 
performance. 

Apertured Function Encoding 
The solution to the problems presented before is a sensor function. 
The OPB960T51 is similar in appearance to the OPBBBOT51. It 
requires three leads for the sensor rather than two leads. The 
sensor function is a Photologic™ chip consisting of a photo sensitive 
element and a Schmitt trigger buffer integrated on a common chip. 
The housing contains a .010" aperture in front of the Photologic™ 
sensor to allow for high resolution encoding. The frequency response 
of the OPB960T51 is improved over the OPBBBOT51 to 250 kHz 
with typical rise and fall times of 70 nanoseconds. The output is 
capable of driving 8 TTL loads over the temperature range of 
-40 °C to + 70 °C. Figure 8 clearly shows the suitability of the 
OPB960T51 when compared to the OPBBBOT51. 

Figure 8 

OPBB&OT51 @ 25 kHz 
Sinking 1 TTL Load 

OPB960T51 @ 200 kHz 
Sinking 8 TTL Loads 

@.OPTEK 

As long as the required frequency response is slow enough and the 
output is adequate, the OPBBBOT51 is the best choice from a 
system cost. This is further supported if unused logic gates exist for 
the designer to process the opto signal into a digital output. As the 
applications become more sophisticated and importance is shifted to 
improved performance and simplification of complex processing 
circuits, the OPB960T51 becomes the best choice for the designer. 
A major advantage to the designer is the guaranteed performance 
from -40 °C to + 70 °C. The result is a much more reliable design 
in terms of degradation and system performance. 

Conclusion 
The OPB860T55 (non-apertured optical interrupter) will perform 
quite reliably in low speed, low resolution encoding. The OPB860 
family offers an improvement in resolution. The narrow aperture 
offers superior resolution in linear encoders. The OPB960T51 is 
the choice where higher output levels, speed. and precise 
resolution are required. 

Refer to Application Bulletins 203 and 206 for additional 
information. 

THOMAS W. SWARD 

WILLIAM NUNLEY 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Soldering to semiconductor leads - a supplement to manufacturer's specifications. 

Normal lead soldering information furnished on semiconductor product data sheets is limited to the maximum temperature, 
the maximum time at this temperature and the minimum distance from the temperature to the case of the unit. This bulletin 
discusses some of the aspects of soldering using an iron, a pot, or a flow bath. This will involve discussions of both hermetic 
or metal packaged parts and plastic encapsulated parts. 

GENERAL DISCUSSION 

A variety of different methods are used to make a solder 
joint between a semiconductor product and the circuit to 
which it is wired. Care and expertise are required to mini
mize unit loss and maximize unit yield. A few technique 
improvements, and suggestions as to proper solder and flux 
selections are discussed. Familiarization with the points 
brought out in this bulletin will assist the user to minimize 
solder problems. 

PERFORMANCE CHARACTERISTICS 

A typical data sheet will have the following information in 
the absolute maximum ratings: 

Lead Soldering Temperature ................ 240°C 
(1 /16 inch from case for 3 seconds) 

These conditions except for "time" are readily controlled 
in flow soldering and solder pot applications. It becomes 
difficult to control the maximum temperature in solder 
iron applications. The normal solder used is 60/40 lead tin 
which softens at 180°C and flows at 220°C. If the tempera
ture of the iron or the time it is in contact with the solder 
lead interface is not controlled, the 240°C can be signifi
cantly exceeded. Several techniques or controls are helpful 
in preventing this overheating. 

TABLE I - Soldering Components Listing 

PACKAGE TYPE OF SOLDER TYPE OF FLUX 

Flow Soldering 

Hermetic 63/37 Tin Lead Bar i Active Rosin foaming 
flux {Kester 197 is 

Plastic 63/37 Tin Lead Bar suitable) 

Solder Pot 

Hermetic 63/37 Tin Lead Bar 
(Kester 1544 is 

suitabie 
Plastic 63/37 Tin Lead Bar 

Solder Iron 

Hermetic { 60/40 Tin Lead Wire 
Rosin Core, as small a 

Plastic diameter as possible 

1. Limiting the maximum temperature of the iron by con
trolling the power to the iron. The slower the operator 
is, the cooler the iron should be. 

2. Careful selection of proper solder, flux, iron, tip and sur
face preparation can minimize problems. 

3. Verbal explanation, knowledgeable tutoring and assist
ance, and pictorial examples can also be helpful. 

4. Proper design of the work station to minimize fatigue 
and encourage repeatable operator steps such that the 
solder operation is done in the same sequence by the 
same motions. 

5. Once the technique is learned, it is very important to en
courage speed. Normally, the higher the output, the 
higher the quality level once the basic technique has 
been mastered. 

6. Design of the PC board land patterns with the unit and 
method of soldering of uppermost importance can be 
of significant help. The subsequent discussion on solder
ing of the pill package will illustrate this. 

Table 1 lists the solder, flux, dwell times and distances 
recommended by Optek on their hermetic and plastic 
encapsulated components. 

MAX DWELL DISTANCE 
COMMENTS 

TIME FROM CASE 

10 Sec 1/16" Except for "pill" packages 

10 Sec 1/16" 

10 Sec 1/16" Use water white rosin 
flux on pills (Alpha 100 

10 Sec 1/16" is suitable) 

3 Sec 1/16" If fluxing is required, use 
mildly activated rosin flux 

3 Sec 1/16" dispensed from hypodermic 
needle. Kester 1544 is suitable. 

All rosin flux residue can be removed with isopropyl alcohol and water rinses. iAll recommended fluxes are rosin base.) 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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The pill package (OP 600-0P 123 types) requires more 
care than any other package. The unit is designed for solder 
contact on either side of a PC board by any of the three 
techniques. It is not normally flow soldered since two 
passes must be made through the machine, and tooling can 
be complicated. Care must be taken in the PC board design 
to prevent subsequent problems. The mounting hole should 
be drilled to 0.0625" ±0.001". The following should be 
considered when designing the land area for the lens side of 
the device: 

FIGURE I 
PC Land Pattern Design 

0.0825" 
MIN 

0.0625" 
DIA 

2 

---+-+--METAL 
SPUR 

3 

1. If space permits, allow a minimum of 0.010" on either 
side of mounting holes. 

2. Design with cutaways when lands are narrow or consis
tent orientation of tabs is desired. 

3. Hole off center with narrow lands will create fingers of 
land pattern due to "undercut" that may short the unit 
as the package is inserted into the hole. 

The two desirable factors are: To have as much surface area 
of land pattern adjacent to the unit as possible to ensure 
support of both lens mounting tabs to prevent tilting, and 
to provide mechanical strength of land pattern when unit 
is being reworked or removed. 

HAND SOLDERING 

Once the packages are inserted into the PC board, the board 
should be turned so lens side is down and resting on a hard 
rubber or similar surface that will prevent damage to the 
glass lens but firmly support it. The operator will then press 
firmly down on the board with one hand. The iron is held 
in the other hand with the tip resting on the land pattern 

WILLIAM NUNLEY 

HOWARD BROWN 
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approximately 1/4" from the unit. The tip is slowly moved 
toward the unit; while watching the land pattern melt 
ahead of the tip. The speed of travel is as fast as the opera
tor can handle the movement comfortably ensuring the 
land pattern melts. At the time the tip reaches the unit, 
solder is fed by the hand resting on the board without re
moving the downward pressure. The iron is wiped around 
the unit at the same rate of travel as was used on the land 
pattern. Once the 360° circle is complete, the solder wire 
is removed. The operator may make another 360° turn 
with the iron. Experience will show the best way. After all 
the plug sides are soldered, the board will be inverted and 
the lens tabs will be soldered to the two land patterns. The 
same technique is used except omit the 360° circle. The 
tabs are soldered in two operations. 

SOLDER POT or DIP SOLDERING 

A popular method of soldering pills in PC boards, when the 
design permits, is dip soldering or immersing the pill in the 
PC board in molten solder. The following conditions called 
out in Table II should be used. 

TABLE 11 - Dip Soldering 

Temperature of solder ................ 230°C ±5°C 
Insertion or retraction rate ...... : .. 0.25 inches/second 
Dwell Time ....................... 3-5 seconds 
Flux .................... "R" type (non-activated) 
Flux Dilution ........................ Methanol 
CAUTION: After removing from the solder pot, the unit should be 
held still until the solder has hardened. Vertical insertion and re
moval with minimum lateral movement is required for minimum 
problems (inadequate coverage or shorts}. There should be a mini
mum of 0.025" clearance between lands to prevent bridging. 

All solder joints on all other packages in 0.062" PC boards 
should be soldered on the side away from the component. 
This guarantees the minimum distance of 1/16" from device 
to heat source. On open air solder joints, a pair of long nose 
pliers or some other heat sink gripping the lead between the 
joint and the unit can prevent problems. By following the 
information given above and exercising good judgement 
and common sense, the user will encounter very few 
problems related to solder joints on Optek components. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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TWO CHANNEL OPTICAL INTERRUPTERS MAY BE USED FOR DETERMINING DIRECTION 
OF ROTATION, SPEED, AND THE RELATIVE LOCATION OF A ROTATING SHAFT 

Optek has two types of dual channel optical interrupters available. The OPB 822 family has two side-by-side channels on 0.212" 

centers and the OPB 826 family has two vertical channels on 0.150" centers. These standard parts may be used for determining 
direction of rotation, speed, and relative location of a rotating shaft. This bulletin will discuss some of the design aspects of 
two channel encoding along with circuit concepts and unit performance. 

GENERAL DISCUSSION 

Rotational direction of a shaft can be readily determined 
by utilizing the two channels of an optical interrupter, an 
encoder disc with a number of openings around the circum
ference, and some simple electronics. The speed and relative 
shaft location information is available as a by-product and 
requires some additional electronics. 

Figure 1 is a pictorial definition of terms used in this bul
letin and should be referred to for clarification. A period is 
defined as 360 electrical degrees or the mechanical width of 
one opening plus one closure at the central point of the slot 
near the circumference of the encoder disc. When using a 
vertical, dual-channel unit, the outer row of periods are nor
mally offset by 90 electrical degrees, or 1 /4 period, from 
the inner row of periods. This will cause one channel to 
turn on approximately 90 electrical degrees ahead of the 
other as a function of rotation. In shaft encoding termi
nology, quadrature is the term defining determination of 
rotational direction by the phase relationship between the 
outputs of the two channels. System design normally uses 
900 for this phase shift. Speed can be determined by accu
mulating the number of signal pulses for a fixed period of 
time, dividing by the number of periods per revolution thus 
obtaining the revolutions for this time period. Relative loca
tion is determined by dividing 360 by the number of periods 
around the circumference. A pulse is generated for each of 
these rotational segments. Counters may be used to relate a 
certain number of pulses to a desired action. This bulletin 
will describe the method of obtaining the three pieces of 
information (rotation direction, speed, and relative location) 
rather than what is done with the information. 

PERFORMANCE CHARACTERISTICS 

The OPB 822SD is used as the demonstration interrupter 
to describe method and operation. Apertures (0.010" x 
0.080") are mounted in front of both sensors and LED's. 
The 0.010" dimension is perpendicular to the rotational 
vector of the encoder disc at the slot between the sensor 
and LED. A system is desired with 2° mechanical resolu
tion of rotational movement, thus 360° /2 or 180 cycles or 
periods around the circumference. Each cycle or period 
corresponds to an opening and a closure in the encoder disc 
passing a sensor and LED combination. 

FIGURE 1 

Pictorial Definition of Terms 

DETAIL A-A 

ENCODER DISC 

OPB 822SD WITH DOUBLE APERTURES 
OF 0.010" 11 0.080" ON 0.212" CENTERS 

M------ DISC RADIUS 

~ PITCH RADIUS 

'I .r 0.020" SLOT OR OPENING· 
0.030" CLOSURE ____!. 

....-+--~=f-l 
J ~ .,L~o.a .. "•••1oonao 

LOCATED AROUND 
0.100" CIRCUMFERENCE) 

SLOT LENGTH 

•The sides of the slots lie on the extension of the two radii that are 
1.432" long and 0.020" apart at the chord that defines the width of 
the center of the slot. The contained L at that point is o.so. 

DETAIL B-B 

APERTURES IN~------~ 
OPB 82250 

,.------,--,------,,...._~- SLOTS IN 
ENCODER DISC 

B CHANNEL A CHANNEL 
cw---ccw 
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An off-multiple of periods between the center line of the 
sensor apertures (0.212") is required for the 90° phase shift. 
This off-multiple can be 1/4, 3/4, 1-1/4, 1-3/4, 2-1/4, 2-3/4 
etc. periods. For example, a period of 0.050" will yield 
4-1 /4 cycles or periods in the 0.212" distance between 
these apertures.* The radius of the encoder disc is deter· 
mined to be 1.432". (0.050" period x 180 periods per revo
lution x 1 /2 rr = radius). The opening in the disc should not 
be less than 0.010" as this would decrease the guaranteed 
output signal. A good rule for designing encoders is to keep 
the ratio of the opening to the closure at 2/3's. The disc can 
now be specified as: 

Pitch radius - 1.432" (From center of wheel to ~ of slots 
and apertures) 

Slot length - 0.100" (0.020" tolerance above 0.080" 
aperture) 

Disc radius - 1.562" (0.025" tolerance between disc and 
bottom of slot) 

Openings -0.020" on chord@1.432" radius (180 required) 

@.OPTEK 

Closure - 0.030" on chord@ 1.432" radius (180 required) 

Disc material and thickness - Polycarbonate plastic, 0.060" 
thick 

Crosstalk will not occur due to the narrow apertures 
(0.010") on both sensor and LED. This disc was then paired 
with the circuit shown in Figure 2. 

• ff0·21
1
2. 1 x mechanical resolution (pulses/revolution) x 1/2 rr 

o -mu tip e 
= pitch radius. 

As shown in Figure 2, channel "B" provides the "D" input 
and channel" A" provides the "clock" input to the SN7414. 
(The SN7414 converts the relatively slow transitions from 
the mechanical motion to TTL compatible rise and fall 
times.) Since channel "A" clocks the latch at its positive 
transition, the state of channel "B" at "D" determines the 
state of the latch. If the "Q" output of the latch is high ( 1 
state) then the "D" input was high when channel "A" 
turned "ON". Thus channel "B" turned "ON" prior to 
channel "A". This implies counterclockwise direction of 

FIGURE 2 ~ Schematic for Determination of Rotation Direction, Relative Position and Speed 
Vee Vee 

Vee 

Vee 

PR eLR 

eLK 

D Q 

'-------< DIRout 

'--------------< Baut 

''D" -·CLOCKWISE 
"'I" - COUNTERCLOCKWISE 

01 -2N2222 
Oz -2N3906 

LI - SN7414 
Lz - SN7474 

Vee= s v 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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rotation. For clockwise rotation, channel "A" turns on 
prior to channel "B" and the "Q" output of the latch will 
be low (0 state). The pulses at A out or Bout may be used 
for speed and/or relative location. Speed may be determined 
by counting the output pulses for a given time period and 
dividing the total count by 180 (pulses per revolution). 
Relative event location may be controlled within approxi
mate 2° accuracy(~~g0) by specifying the number of pulses 
between related events. For example, 45 pulses would cor
respond to 1 /4 rotation or 90 mechanical rotational degrees. 

The photographs shown in Figure 3 demonstrate the "O" 
and "1" level for clockwise and counterclockwise rotation. 

The left photograph shows a "O" level denoting clockwise 
rotation. The right photograph shows the opposite. Addi-

@.OPTEK 

tional circuitry may be added using the time base pulses 
already present. If a third interrupter channel were added 
that could relate back to a fixed location of the shaft, then 
the relative location could be changed to true location. This 
might become the left margin control, right margin control 
and/or index for next line control. All of these functions 
could be performed quite easily. The same technique may 
be used in linear motion where the encoder disc is replaced 
by a comb with a series of openings and closures. The direc
tion of movement, speed, and the relative location of the 
comb could be used as discussed before by molding the 
comb with the openings 0.020" wide by 0.100" high every 
0.050" length along the comb. 

FIGURE 3 

50 µsec/Div 5 V/Div 

Clockwise Direction 

CONCLUSION 

Channel 
"A" 

Output 

Channel 
"B" 

Output 

Direction 
Output 

Operating Frequency 10 kHz 

In summary, tliis is a very versatile technique for relating 
electrical signals to linear or rotational motion, speed and 
either relative or true location of that motion. 

RICHARD DAHLBERG 

WILLIAM NUNLEY 
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Reflective Assemblies - Design considerations for single-sided sensing applications. 

General Discussion 
A reflective assembly generally consists of a single emitter and 
sensor in the same housing. This provides a major mounting 
advantage because optical access to the surface to be sensed is 
required from only one side. However, this can lead to a wide 
variety of design variables involving mounting configurations, 
reflective surfaces, and sensing circuits. 

Designers are often faced with conditions that prevent reflective 
assemblies from being used as specified by the manufacturer. 
Reflective surfaces may be different than specified, or the gap 
between the assembly and the reflective surface may be greater or 
less than specified and/or cannot be consistently maintained. The 
mounting requirements may make tight control impractical and/or the 
"contrast ratio" 111 may have to be improved. 

Optek offers several reflective assemblies providing the designer 
with alternative solutions to these problems. 

Performance Characteristics 
Optek makes two types of reflective assemblies; focused and 
unfocused. 

A. Focused Reflective Assemblies 
The focused version is ma de from discrete devices with convex 
lenses. Figure 1 shows three versions of this configuration. !Discrete 
devices ar8 internal to the housing and are not shown.I 

Figure 1 - Focused Reflective Assemblies 

OPB700,701 OPB704 OPB742,745 

In this device type, the on-state collector current, lcioN1, peaks when 
a reflective surface is placed 0.100" to 0.200" 12.5 to 5.0 mm) in 
front of the assembly. 

lc10N1 is the collector current created from the reflected infrared 
radiation emitted from the LED and detected by the sensor from a 
reflective surface. lcwNI maximum is 75% of the distance to the 
intersection of the optical axes of the LED and photosensor. In other 
words, discretes focused to a reflective surface at a distance from 

!1l The ratio between the minimum and the maximum amount of reflected infrared radiation 
seen by the sensor. 

the housing of .200" would have an approximate peak lcwNI at 
.150 ". This is due to the emitted radiation following a diverging 
pattern rather than a straight line through its center line and the 
sensor viewing a converging pattern rather than a straight line 
through its center line. The angular mountings of the discretes are 
ideal for detecting the presence of a polished or specular surface. 

B. Unfocused Reflective Assemblies 
The unfocused version is made from discrete devices with piano or 
non-magnifying lenses. Figure 2 shows two versions of this 
configuration. 

Figure 2 

OPB706, 707 OPB711, 712 

In this type of device the lclONI peaks when a reflective surface is 
placed 0.050" to 0.080" 11.25 to 2.0 mm) in front of the assembly. 
The units are designed for mounting in sockets or printed circuit 
boards. Plano lenses make unfocused assemblies ideal for detecting 
the presence of diffuse surfaces. 

Figure 3 shows variation in output versus distance from a given 
reflective surface for both focused and unfocused devices. 

Figure 3 - Normalized Collector Current vs. Distance to Reflective Surface 

OPB704 
Focused 

1.40 

...... +20 
! 1.20 _._~ 

i 1.00 f-..,.:""'17""/"J..,ll.,-t-.+--+-·-_-_-_-_ -2(; 

~ 0.80 1--~-+~-ft.'Lf----+--+---l--+----I 
'O : ~ \\i-. 

i 

~ 0.60 ~ 
E !1 'I\ "•-1 
~ 0.40 ~ l~ if'! ,~. 

0.20 _:J_i_ ~··. 

0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 
d- Distance to Reflective Surtace- Inches 
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C. Variations in Signal Level 
The signal level from the reflective assembly can vary for a variety 
of other reasons. An understanding of these variables is necessary 
for successful design: 
1. Variations in Distance !or inconsistency in placement of reflective 
surfaces). Since the output from the sensor will decrease !see Figure 31 

@.OPTEK 

as the distance between the reflective surface and the assembly 
increases, the designer must either minimize the physical variation or 
compensate for it in the electrical design. Table 1 shows the 
magnitude of signal changes at various distances . 

Table I - Typical Variation in Signal Level with Distance Changes 
!Data Sheet Conditions for lcmNtl 

Dl•llbl OPB700 OPB704 OPB706 OPB742 OPB711 

.025 12 µA 35 µA 1270 µA 34 µA 855 µA 

.050 89 µA 89 µA 1111 µA 175 µA 726 µA 

.100 345 µA 233 µA 552 µA 537 µA 523 µA 

.200 254 µA 277 µA 202 µA 359 µA 185 µA 

.300 135 µA 159 µA 81 µA 100 µA 83 µA 

.450 63 µA 59 µA 34 µA 23 µA 34 µA 

.500 54....l!:_A 44..J!!. 26....l!:_A 17~ 26...i!:_A 
Notes: 
!al D is distance from assembly face to reflective surface . 
!bl Reflective surface is 90% diffuse reflectance Kodak neutral white test card. 

This phenomenon can be used to an advantage in certain reflective 
applications. Figure 4 shows an OPB704 sensing gear teeth. Good 
contrast ratios are obtained since the distance to the reflective 
surface significantly varies. Figure 4 also shows an OPB706 used as 
a tachometer. The cutout in the encoder wheel allows one pulse per 
revolution. The OPB704 uses sensitivity vs. distance while the 
OPB706 uses sensitivity vs. reflective surface at a given distance. 

Figure 4 - Applications vs. Contrast Ratios 

OPB700 OPB706 

2. Variation in Reflectivity of Surfaces-Many designers make the 
initial mistake of assuming that a photosensor will see infrared 
radiation the same way the human eye sees visible light. This 
frequently is not the case. In fact, a black surface and a white 
surface can have similar reflective properties when illuminated with 
infrared radiation. Tables 2 and 3 show the variation in signal level with 
different reflective surfaces. 
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Table 2 - Focused Reflective Assemblies 
Typical lcmN1 !Signal) vs. Reflective Surfaces 
!Standard Data Sheet Conditions used for distance, LED forward current and 
sensor supply voltage) 
Focused Reflective Assemblies 

Surface 
OPB700 OPB701 OPB742 OPB704 OPB745 
011111=.2011 0=.20" 0=.150'' D=.20'' D=.150" 

1 689 µA 33390 µA 6160 µA 6260 µA 41180µA 

2 680 µA 33850 µA 5890 µA 6340 µA 39120 µA 

3 1.59 µA 34.55 µA 6.39 µA 13.23 µA 22940 µA 

4 115 µA 5420 µA 420 µA 750 µA 3720 µA 

5 85 µA 4330 µA 320 µA 580 µA 2920 µA 

6 51 µA 2250 µA 230 µA 400 µA 1810 µA 

7 42 µA 1660 µA 410 µA 460 µA 3010 µA 

8 123 µA 7920 µA 728 µA 1090 µA 5040 µA 

9 90 µA 4850 µA 351 µA 688 µA 2750 µA 

10 118µA 7330 µA 648 µA 1020 µA 4850 µA 

11 100 µA 5760 µA 439 µA 799 µA 3290 µA 

12 116 µA 7010 µA 614 µA 984 µA 4620 µA 

13 106 µA 6080 µA 471 µA 845 µA 3600 µA 

14 67 µA 3490 µA 430 µA 605 µA 2690 µA 

15 1.39 µA 36.07 µA 6.76 µA 13.50 µA 24.76 µA 

16 0.24 µA 9.17 µA 1.55 µA 3.87 µA 1.08µA 

Notes: 
lal D is distance from assembly face to reflective surface. 
1. Aluminum foil tape !shiny, efficient reflective surface!. 
2. Alzak !similar to 11. 
3. Alzak painted with Flat Black Velvet 13M #101-C10 Blackl. Painted surface 
destroys shiny reflective surface and gives velvety matte finish. 
4. Kodak 90% diffuse reflectance neutral white paper. 
5. White bond paper. 
6. No. 3 graphite pencil on white bond with entire viewing of sensor shaded by 
graphite mark. 
7. Mylar magnetic tape. 
B. Clear, smooth plastic tape finish. 

· 9. Same as 181 except matte finish. 
10. Same as 181 except blue color. 
11. Same as 11 DI except matte finish. 
12. Same as 181 except red color. 
13. Same as 1121 except matte finish. 
14. Same as 181 except gray color. 
15. 3M Tape No. 476 la dull black surface!. 
16. No reflective surface. 

Several interesting observations can be made. 
I. The shiny metallic surfaces of 111 and 121 give the best 
reflectance. 

II. The black velvet paint gives excellent contrast between 121 and 131. 

Ill. The signal level drops when using diffuse reflectance, 141 neutral 
white paper, bond paper 151, or mylar magnetic tape 171. 

IV. The graphite pencil mark gives relatively small change since it 
both improves the reflectivity !smeared shiny graphite) and disrupts 

@.OPTEK 

the pore fibers of the paper. 

V. Plastic surfaces do not reflect as well as polished surfaces. 
Examples: 181, 110l, 1121, 1131 

VI. Plastic matte reflects almost as well as plastic smooth surfaces. 
Examples: 181versus191; 1101versus1111; 1121versus1131. 

VII. Color makes very little difference. Examples: 181, 1101, 1121, and 1141, 
or 191, 1111, and 1131. 

VIII. The 3M tape #476 is an excellent non-reflecting surface 1151. 

IX. The best non-reflecting surface is no surface 1161. 

Table 3 - Unfocused Reflective Assemblies 
Typical lcioN1 )Signal) vs. Reflective Surfaces 
!Standard data sheet conditions used for distance, LED forward current and 
sensor supply voltage) 

Unfocused Reflective Assemblies 

Surface 
OPB706 OPB707A OPB711 OPB712 

Ol•l=,05" 0=.05" 0=.08" 0=.08" 
1 1950 µ.A 53990 µ.A 1430 µ.A 31630 µ.A 

2 1000 µ.A 54250 µ,A 1220 µ.A 29930 µ.A 

3 960 µ.A 52350 µ,A 1220 µ.A 29160 µ.A 

4 21 µ.A 3400 µ.A 31 µ.A 1160µ.A 

5 860 µ.A 52330 µ,A 1050 µ.A 28700 µ.A 

6 390 µ,A 41920 µ,A 520 µ.A 21900 µ.A 

7 95 µ,A 17260 µ.A 130 µ.A 5670 µ.A 

B 964 µ,A 52990 µ.A 1360 µ,A 31330 µ.A 

9 913 µ,A 47570 µ.A 1230 µ,A 31400 µ.A 

10 985 µ.A 52260 µ,A 1300 µ.A 31100 µ.A 

11 961 µ.A 52270 µ.A 1280 µ.A 30800 µ.A 

12 996 µ,A 52810 µ.A 1310 µ.A 31500 µ.A 

13 972 µ,A 52520 µ.A 1380 µ,A 31200 µ.A 

14 4740 µ.A 39340 µ.A 650 µ,A 24260 µ.A 

15 .02 µ.A 4250 µ.A 34 µ.A 1400 µ.A 

16 .751 µ,A .51 µ.A 4.32 µ.A .2 µ.A 
Notes: 
lal 0 is distance from assembly face to reflective surface. I 
1. Kodak 90% diffuse reflectance neutral white paper. 
2. Aluminum foil tape !shiny reflective surface!. • 
3. Alzak tape !similar to 21. • 
4. Alzak painted with Flat Black Velvet 13M #101-C10 Blackl paint. : ... 
5. White bond paper. 
6. No. 3 graphite pencil on white bond with entire viewing area of sensor shaded 
by graphite mark. 
7. Mylar magnetic tape. 
8. Clear, smooth plastic tape finish. 
9. Same as 181 except matte finish. 
10. Same as 181 except blue color. 
11. Same as 11 OI except matte finish. 
12. Same as 181 except red color. 
13. Same as 1121 except matte finish. 
14. Same as 181 except gray color. 
15.3M Tape #476 la dull black surface). 
16. No reflective surface. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 

Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214)323-2200 Fax (214)323-2396 

18-19 



Application Bulletin 204 
July 1989 

The same type of observation can be made about unfocused 
assemblies as were made on focused assemblies with one exception: 

The Kodak 90% diffused reflectance neutral white paper offers the 
best reflective surface. 

The information in Table 2 and Table 3 can be used to design the 
surface in your system. 

3. Variations in Reflective Surface Size-Another problem may arise 
as a result of the size of the reflective area. An optimum sized 
reflective surface would be one which will yield no increase in lcrnNI 
when its size is increased. Then as the size of the reflective surface 
shrinks from the optimum size the signal level will decrease. As a 
result, these units are better used as surface detectors than as mark 
or line detectors. 

4. Variations in lcrnNI from Assembly to Assembly-There is a wide 
lc10N1 variation from assembly to assembly. Table 4 shows this 
variation. 

Tabla 4 - Minimum, Typical, and Maximum lcmN1111 
!Data Sheet Conditions for lcmN1I 

Sensor lc1011 Min. lc10•1 Typ. 
OPB701 2000..10 8400 JL.A 
OP8700 25..1!:._A 125._.IL.!\ 
OPB704 200~ 500 J.0.-. 
OPB742 10..!!:._A 25_.10 
OPB745 1000..1!:._A 8000_j<A 
OPB706A 500_l'A 1000..10 
OPB7068 350..1!:._A 700..1!:._A 
OPB706C 200..1!:._A 400.J0 
OPB707A 25000 ..!!:._A 50000..1!:._A 
OPB707B 17000..1!:._A 34000..!!:._A 
OPB707C 10000 _J.LA 20000 µA 
OPB711 350_1LA 700..1!:._A 
OPB712 20000 .J!:._A 40000..1!:._A 

lc1011 Max. 121 

14500._.IL.!\ 
168_.10 

1100.J.0... 
1100_.10 

12000_.10 
2500JLA 
1920-10 
1820-10 

59400-10 
43500_.10 
39300.l'A 
1950..10 

BOOOO_j<A 
Notes: 111 Measurements taken using an Eastman Kodak neutral white test card 
having 90% diffuse reflectance as a reflective surface placed at the optimum 
distance from the assembly head. 
121 The maximums are not a guaranteed specification as they are calculated from 
the two sigma points based on the distribution. 

5. Variations in Signal Levels Due to Sporadic Problems-Spurious 
reflections due to illumination from outside sources may cause false 
triggering. Also foreign material can decrease the desired "on" signal, 
depending on what it is and where it is located. Consideration must 
be given to these sources. 

D. Applications 
A variety of applications are well suited to reflective assemblies. 
al The variability in output versus distance can be used to detect 
variations in surface location. 

bl The variability in reflectivity can be used to measure surface 
roughness. 
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cl Liquid level sensors are easily fabricated as shown by the 
illustration in Figure 5. The radiation normally would be reflected 

· from surface "A" to surface "B". When liquid covers surfaces A and 
B, the change in the index of refraction causes the radiation to 
continue through surface "A", and not to be reflected back to the 
receiving sensor. 

Figure 5 - Liquid Levei Sensor 

di Reflective assemblies have wide applications in industrial controls 
and surveillance applications where a retro-reflective surface sends 
the light back to the sensor. This normally requires a custom 
assembly as the distances covered may span up to 50 feet. 

el Reflective assemblies have wide applications in office machines 
for detecting the presence or absence of paper as it moves through 
the machine. A variety of special techniques are used to improve the 
contrast ratio. Many of these designs use custom packages. Figure 6 
shows some of these special techniques. 

Figure 6 - Special Techniques for Improving Contrast Ratios 

Non-Linear Transfer Function 
Improves Contrast Ratio 

~-~1 I rnr10 lL 
l1N 

• Customer requirements for electrical performance and 
mechanical configuration are met exactly. 

Optical Techniques Used to Reject Reflections 
from Close Objects 

• Development costs vary depending on complexity. 
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Figure 6 - Special Techniques for Improving Contrast Ratios !continued! 

~ Paper 

w~"'""' 
• Paper interruptive is less reflective than the mirror background 

------Paper 
rvvvvv 

'-Non-Reflective 
Background 

• Paper interruptive is more reflective than non-reflective background. 

fl A sophisticated camera application is shown in Figure 7. The 
system can work as either a flash control or a shutter control. 
When used as a shutter control the photosensor receives outside 
light when the shutter is open_ When the amount of outside light 
reaches a predetermined level !adequate for film exposure!, the 
shutter .is closed. The flash control is similar except the photosensor 
shuts off the flash when a predetermined amount of light is 
reflected from the subject to the sensor. 

Figure 7 - Automatic Shutter or Flash Control 

gl Reflective sensors can also be used in high speed print cutting. 
Figure 8 shows this application. The machine processor prints a thin 
black line on the white border between each print. The black line 
causes a small decrease in the amount of light reflected back into 
the photosensor which causes the print cutter mechanism to trigger. 

@.OPTEK 

Figure 8 - OP8701 - High Speed Print Cutting 

Conclusion 
The information presented should allow the designer to understand 
the basic variables that exist in reflective assemblies. An 
understanding of these variables will allow the designer to decide on 
the best reflective assembly for his application and how to choose 
other system piece parts for a successful design and implementation. 

Tom Sward 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Gallium aluminum arsenide - a new generation of infrared LE Os superior 
to gallium arsenide. 

The first light source for actuating an optoelectronic photosensor was the tungsten filament or incandescent lamp. It was 
eventually replaced by the GaAs infrared emitting diode which offered longer life, smaller size, less power to operate and less 
heat generated. The GaAs LED is still the workhorse of the industry and will continue to be used in steadily decreasing numb
ers for the next few years. It will eventually be replaced by GaAIAs as the industry standard for two major reasons: GaAIAs 
offers at least twice the power output at the same input current (IF) level and significantly improved coupling efficiency. 

GENERAL DESCRIPTION 

Typically, a GaAs LED mounted on a T0-46 header with a 
flat window can will emit 5 milliwatts total radiant flux at 
an IF = 100 mA. At the same IF, a GaAIAs LED will typi
cally emit 10 milliwatts total radiant flux. Similar increases 
are possible in other packages. This allows the designer 
some options which have not been available before. 

In addition, silicon doped GaAs has a spectral emission 
centered at approximately 935 nanometers. GaAIAs has a 
spectral emission at approximately 890 nanometers which 
is very close to the peak response of silicon phototransistors. 
This improves coupling efficiency by approximately 30%. 

FIGURE 1 
Photodiode Collector Current Versus LED Forward 

Current With Both GaAIAs and GaAs 
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Figure 1 graphically illustrates the improvement in photo
diode collector current as a result of both the higher radiant 
flux and the optimized spectral emission. 

The only negatives to GaAIAs are a slightly higher forward 
voltage (VF) (see Figure 2) and a slightly higher initial cost. 
With process improvements and higher volumes, this cost 
difference whould eventually disappear. 

FIGURE 2 

Forward Voltage Versus LED Forward Current 
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CHIP FABRICATION 

All Optek GaAIAs LED's are made by means of a 
straightforward single step solution grown liquid phase 
epitaxial (LPE) preparation technique. Initially itis much the 
same process as making GaAs LED's. N type GaAs substrates 
approximately 16 mils thick are placed in a furnace and 
heated to around 920° C. A melted mixture of gallium, 
gallium arsenide and silicon (called the "melt") is then 
placed on top of the substrates. In the case of GaAIAs, 
aluminum (Al) is added to the melt. The furnace then starts 
cooling, and an epitaxial N type layer begins to grow on top 
of the substrates. As the cooling continues, the silicon in the 
melt which is amphoteric changes polarity or "flips" to P 
type material at approximately 900° C, forming the PN 
junction, The growth process continues until the epi layer 
reaches a thickness of 7-8 mils. (See Figure 3.) 
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FIGURE 3 

Typical Epitaxial Layer Growth 
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The nature of the Al in the melt is such that it is depleted 
or used up rapidly in the early stages of the epi growth. 
Concentration is virtually zero at the top of the Player. 

The substrate is then etched away with an etchant that 
readily dissolves GaAs. As the etchant contacts the N layer, 
the aluminum causes the etch rate to be slowed to 1/100th 
of the initial rate. This is convenient because it helps to 
ensure that the N layer is not materially etched. 

After etching, appropriate ohmic contacts are added by 
evaporation techniques. A gold contact completely covers 
the P layer or backside, and a dot matrix contact is put on 
the N layer or topside. The chips are then sawed into their 
final size. A final etching is done to remove saw damage and 
to roughen the surface of the N layer which enhances light 
output. (See Figure 4.) 

FIGURE 4 

Typical Chip Cross Section 

WHAT MAKES GaAIAs SUPERIOR? 

The wavelength of the emitted light of an LED is related to 
the energy in the photons of light it emits. Also the higherthe 
band gap energy of the semiconductor material, the higher 
the photon energy. Al atoms increase the band gap energy 
in proportion to the concentration which allows adjustment 
of the photon wavelength. By controlling this concentration, 
the wavelength can be varied to approximate the peak 
spectral response of a silicon phototransistor or 890 
nanometers. 
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GaAIAs also has an improved radiation window. In order 
for an LED to emit more light, absorption of photons 
traveling through the material must be as low as possible. 
In other words, there must be a high probability that the 
photons generated at the junction will reach a surface and 
escape. For this to happen effectively, the photon energy 
must be less than the band gap energy of the material. In 
previous discussions, it was mentioned that Al atoms in
crease the band gap energy. The heaviest concentration of 
Al atoms is at the N layer surface with rapidly decreasing 
concentration toward the PN junction. Photons generated 
at the junction then travel a path through steadily increas
ing band gap energy levels until they reach the surface. This 
property ensures a much reduced chance of re-absorption 
of photons than does a material in which the band gap 
energy is constant from junction to surface such as GaAs. 

One final plus, GaAIAs has an index of refraction which is 
slightly lower than GaAs. This affects the critical angle 
which defines the angle at which there is total internal re
flection. (See Figure 5.) 

FIGURE 5 
Definition of Critical Angle 
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The critical angle is determined by the formula: 

SIN ec = ~ Where n1 is the index of refraction of 
n2 air, or 1, and n2 is the index of refrac

tion of the chip material. 

With GaAs, n2 = 3.6 1 
SIN ec = 3.6 

ec = 16° 

With GaAIAs, n2 = 3.4 1 
SIN ec = 3.4 

ec = 11° 

At angles less than the critical angle, there is partial reflec
tion. (See angle e8 in Figure 5.) At angles greater than the 
critical angle, there is total internal reflection. (See angle 
eA in Figure 5.) 

There are ways of improving surface emission. One, men
tioned earlier, is the post-dicing etch cleanup which rough
ens the chip surface. This increases the likelihood of 
photons striking the surface at less than the critical angle. 
Another improvement is the addition of a clear epoxy, anti
reflective, domed lens placed over the chip which actually 
enlarges the critical angle to approximately 24°. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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RELIABILITY 

Since GaAIAs and GaAs junctions are formed in the same 
manner, the chips should have the same reliability. Life 
tests to date indicate that this is true. Data shows that both 
GaAIAs and GaAs have from 5 to 8% degradation after 
1,000 hours of maximum rated operation. 

DRAWBACKS 

GaAIAs has inherently high VF. The higher the band gap 
energy, the higher the VFmust be to impart adequate energy 
to the electrons. Typical VF for Optek's GaAs LED's at 100 mA 
is 1.5V vs. 1.75Vfor GaAIAs. This difference increases slightly 
at higher current levels. 

CONCLUSION 

Many power-starved optical assembly packages will be helped 
immediately by using GaAIAs. Special optosensor assemblies 
such as card readers, paper tape readers, paper sensors and 
precision shaft encoders will become easier to design. 

Electronic assemblies which operated with an LED/sensor 
pair will benefit immediately. 

• With optocouplers, higher current transfer ratios will 
be available, and the LED and sensor will not need to 
be mounted as close to each other which will allow 
higher isolation voltages. 

• With reflective assemblies, reflective objects will be 
able to be sensed at greater distances than before. 

DEAN WOLFE 

@.OPTEK 

• With interrupter assemblies, precise alignment and gap 
width will not be as critical. Since there is more light 
available, aperturing can be reduced for higher resolu
tion or photosensor gain can be reduced for better 
signal-to-noise ratio and improved gain-bandwidth 
product. 

• In battery-operated applications, a GaAIAs LED can 
replace a GaAs LED and provide the same light output 
at % the current drive. 

• Since the same light output can be produced at Y:. the 
current drive, GaAIAs LED's will have much longer 
operating life. 

GaAIAs, with its superior performance, will give the designer 
more options and design flexibilities than were previously 
available. 
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Linear and rotary encoders are evolving to meet the demands of new system requirements, 
higher performance requirements, harsh environmental conditions and lower cost. 
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Linear and rotary encoders have come in a wide variety of design 
styles over the years, the most common being rotary switches, 
potentiometers, capacitive, magnetic, and optical types. The optical 
encoder has become the most popular of these encoding methods 
due to its long life, simplicity of construction, versatility, high 
accuracy and high resolution. This application bulletin will briefly 
define an optical encoder, and bring the designer up to date on 
encoder terminology, design techniques and limitations. Refer to 
Application Bulletins 201 and 203 for additional information. 

General Discussion 
An encoder is an electromechanical device used to monitor the 
motion or position of an operating mechanism, and to translate that 
information into a useful output. We define an optical encoder as an 
optoelectronic device which translates rotational or linear movement 
into some usable electronic waveform. Encoders generally consist of 
two parts; a "moving unit" which is attached to and moves with the 
device being monitored. The moving unit contains information to be 

sensed by the "stationary unit." The stationary unit consists of an 
LED and a photosensor (or a combination of LEDs and photosensorsl 
mounted on opposite sides of a slot through which the moving unit 
passes, thereby modulating the light pathlsl. 

The types of output information available are speed, velocity (speed 
with direction) and relative or absolute positioning. The output can 
be either analog or digital depending on the type of photosensor 
used. For a more thorough description of encoding techniques, refer 
to Optek Bulletin 201. 

Encoder Components 
a. The Moving Unit 
The modulation of the light path(s) in the optical encoder is ac
complished by the moving unit which is a "scale" (linear encoder) or 
a "disc" (rotational encoder). The scale or disc is attached to the 
operating mechanism and contains alternating areas of transparency 
and opacity to the light path. The size, shape, and frequency of 
these areas is the basis of the output information supplied by the 
encoder. 

A number of materials are currently being used in the fabrication of 
scale and disc components. A few examples are given below and on 
page 2 with the advantages and disadvantages of each. 

Molded Plastic 

Advantages 

Low cost 
Durable 

Disadvantages 

Resolution of < 50 lines per inch 
Relative mechanical and thermal instability 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Etched Metal 

Advantages 

Reasonable cost 
Resistant to shock 
and vibration 

Good thermal 
stability 

Mylar Film 

Advantages 

Reasonable cost 

Resolution of< 1000 
lines per inch 

Disadvantages 

Resolution of < 150 lines per inch 

Disadvantages 

Mechanical, thermal, and humidity 
instability 

Can be damaged in handling 

Chrome on Glass 

Advantages 

Resolution of> 2500 
lines per inch 

Excellent optical 
quality 

Excellent mechanical, 
thermal and humidity 
stability 

b. The Stationary Unit 

@.OPTEK 

Disadvantages 

High cost 

Can be damaged in handling 

The stationary unit contains all the components necessary to 
generate the light source and sense its intensity as it is being 
modulated by the scale or disc. It sometimes contains the signal 
conditioning electronics required to amplify and/or digitize the output 
of the encoder. The light source consists of one or more 
incandescent lamps or light emitting diodes and may include lensing 
to improve the collimation of the light source. Most recent optical 
encoders use LEDs because of their lower cost, longer life, better 
shock resistance, and lower power consumption. 

(1) Sensing Elements 
Solar cells, photodiodes, phototransistors, and photosensitive 
integrated circuits are all used in optical encoders. The Optek 
Photologic™ series of photosensors was developed to enable the 
stationary unit to provide a digital output which can be directly 
interfaced with TTL, LSTTL. CMOS, and other standard logic 
families. 

121 Apertures and Reticles 
One method of improving encoder resolution is the "sizing down" of 
the photosensitive area. This is done by placing a reticle with 
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a certain aperture size in front of the photosensor. The reticle 
contains a pattern of transparent and opaque areas which are 
optically mated to the scale or disc being "read." The transparent 
areas are referred to as apertures, and one or more apertures may 
be placed in the reticle over the photosensor in high resolution 

Figure 1 - Examples of Reticles 

Molded Plastic 

131 Signal Conditioning Electronics 

Etched Metal 

II 
Resistors, capacitors, integrated circuits, input/output connectors, and 
additional components are often contained on a printed circuit board 
in the stationary unit. These components are used to amplify the 
photosensor output and interface the encoder to the system in 
which it is used. 

141 Housing 
The components used in the construction of the stationary unit are 
usually held in position by mounting them into a metal or plastic 
housing. The housing is then mounted to the operating mechanism 
!motor, etc.I to optimize the interface between the moving and 
stationary units. In some cases, the moving and stationary units are 
packaged together and external linkages are provided for coupling 
the packaged encoder to the operating mechanism. 

Operating Principles 
a. Modulating the Light Source 
The movement of the scale or disc in the light path is the source of 
modulation of the light in an optical encoder. A simple example of 
modulation would be the interruption of the light beam in a burglar 
alarm. The momentary interruption or reduction of light is easily 
detected. As resolution requirements increase, apertures become 
smaller and detection becomes more difficult. An improvement over 
standard aperturing is the light shutter. 

b. The Ligltt Shutter 
The reticles used in optical encoders may contain 20 or more 
alternating transparent/opaque areas in front of each sensor. If the 
moving unit and the reticle have identically matched patterns of 
50% duty cycle !transparent and opaque areas are the same width) 
then the emitted light received by the sensor will be at a maximum 
when all the transparent areas of the reticle are exactly superimposed 

(@.OPTEK 

designs. Some examples of reticles made of the same materials, and 
intended to be used with the scale and disc samples discussed 
earlier, are shown in figure 1. The same advantages and 
disadvantages apply. In the case of molded plastic, apertures are 
molded right into the housing. 

Mylar Film Chrome on Glass 

with those of the moving unit, as illustrated in figure 2. 

When the moving unit moves one area width, the emitted light re
ceived by the sensor will be at a minimum, but not zero since in 
this type of light modulation there is some slight light leakage 
around the opaque areas in the moving unit. This sequence repeats 
for each cycle of movement, and is referred to as the "light-shutter" 
because of the similarity of operation to a camera shutter. 

Figure 2 - Light Shutter 

Reticle 

Moving Unit 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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c. Quadrature 
Determination of direction of movement of the moving unit is also 
possible by locating two photosensors in the encoder and 
mechanically shifting the aperture pattern in the reticle over one 
photosensor, % cycle from the aperture pattern in the reticle over 

Figure 3 - Quadrature 

Photosensor "A" a ~a ....... 

Moving Unit 

The output from photosensor "A" rises 90° ahead of the output from 
photosensor "B" indicating that the moving unit is moving to the 
right. If the moving unit were moving to the left, the output from "B" 
would be 90° ahead of "A." For more information on dual channel 
encoding refer to Application Bulletin 203. 

Sensing Circuit Techniques 
The use of the light shutter permits the design of an optical encoder 
capable of very high resolution. However, electrical and mechanical 
errors must be considered and compensated for 1n the design to 
allow full use of this capability 

a. Single-Ended Encoders 
The use of a single photosensor to generate each output 1n an 
optical encoder is inherently limited. LEDs will degrade with time 
and temperature resulting in changes 1n the output signal shape and 
level. However, if performance requirements are not severe, the 
single ended approach offers the simplest design approach and 
lowest cost. 

b. Convoluted Duty Cycle Encoders 
The use of 50% duty cycle components in a single-ended encoder does 
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the other photosensor as shown below. This causes a "phase shift" 
in the output of one photosensor relative to the other and indicates 
direction of motion. This phase relationship is called "Quadrature," 
and is illustrated in figure 3. 

Photosensor Outputs 

Output "A" 

Output "B" 

not necessarily guarantee the optimum in performance. A reduction in 
the duty cycle of the reticle (making the opaque area wider than the 
transparent area) and an increase in LED drive current will improve the 
output performance of an encoder that is being digitized by a comparator. 
Operating a phototransistor at very high light conditions will tend to 
reduce its frequency response. The use of convoluted duty cycle usually 
requires the use of a photodiode type of photosensor. Opteks Photologic™ 
series of photosensors are ideally suited for this type of application. 

c. Automatic Gain Control 
An unmodulated photosensor channel can be incorporated exclusively 
to monitor the intensity of the emitted light from the LED. Feedback 
1s then provided to a drive c1rcu1t powering the LED. This 
compensates for degradation from all causes and will enhance the 
long term performance of the encoder. The trade-at! is 1n increased 
cost and circuit complexity. 

d. Differential Circuitry 
By generating quadrature in "complementary format" lie , 0°1180°, 
90°1270°1, the complementary phases may be d1fferent1ally amplified 
or compared to generate the required quadrature output 
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I generally 0 ° and 90 °1. This approach allows noise reduction and 
drift compensation. An additional advantage is the ability to operate 
high gain phototransistors in the nonsaturated mode, thereby 
improving frequency response. The negatives are increased cost and 
circuit complexity. 

e. Zero Referencing 
Many encoders provide speed, velocity, and relative position data, 
but a starting position must be known to derive true position. An 
extra photosensor is sometimes provided to look for a single point oi 
transparency or opacity at a specific place on the scale or disc. The 
sensing of this point is used to zero the counting circuitry driven by 
the encoder during power-up, or any time an error in count is 
detected. 

Mechanical Interfacing 
The best possible performance from an optical encoder is dependent 
on the proper selection of materials, circuit design and the integrity 

Figure 4 - Encoder Mounting 
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with which the encoder is attached to the operating mechanism. The 
space between the scale or disc and the reticle must be as narrow 
as possible and consistently maintained throughout the travel of the 
moving unit. Variations will result in degraded performance. 

a. Mounting The Moving Unit 
A properly designed housing provides for flatness across the surface 
of the reticle at some absolute height from the mounting surface of 
the stationary unit. This allows the positioning of the moving unit to 
be performed as a separate operation. Disc mounting requires two 
steps: 111 affixing the disc to a hub using adhesive and/or a clamp 
ring; 121 mounting the hub/disc to the device being monitored using 
adhesives and/or set screws located 90° apart on the hub. Linear 
scales are mounted to a bracket on the operating mechanism at one 
or both ends. The entire scale must travel evenly and precisely 
through both end extremes. A typical encoder mounting application 
is illustrated in figure 4. 

Mechanism Being Monitored 

Mounting Screw (Allows for 
Rotational Adjustment) 

Moving Unit (Scale) 

b. Mounting the Stationary Unit 
The stationary unit should be designed to allow rotational or displace
ment adjustments. These adjustments compensate for mechanical 
tolerances in fabr.cation of the stationary and moving units that could 
prohibit the final line tuning needed by the light shutter. 

c. Maintaining the Gap 
The distance between the scale or disc, and the reticle is referred to 
as the "gap." In photo-emulsion type light shutter components, the 
emulsion sides should be facing each other and a minimum space 
maintained to prevent abrasive damage. If the properties of the 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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operating mechanism and the housing are known !thermal expansion, 
end play, eccentricity, etc.I the moving unit can be mounted using a 
spacer. Then the fixed unit is simply inserted, adjusted and locked in 
place. Another solution is a sliding bearing inserted between the 
shutter components to prevent wear damage. 

d. Error Related to the Gap 
A gap of zero width allows for complete modulation of the emitted 
light shutter. Any increase in gap width will result in reduced 
modulation where: 

o1i M d 1 f = Signal Output IACVpp) x 100 
0 0 u a ion Max. Achievable Undistorted Signal Output 

The reduced modulation is caused by non-collimated light from the 
LED !i.e., leakage around the shutter components! and becomes 
substantial as the gap width approaches the aperture width in size. 

Variations in the gap during the travel of the moving unit result in 
amplitude modulation. These variations affect the interface circuitry 
driven by the encoder during signal conditioning or digitizing and can 

J. W. Davidson, Ill 
Lowell Johnson 
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cause clipping, positive pulse width modulation or variation in time 
between output pulses lin a pulse output encoder). 

The quadrature relationship between the output channels will vary as 
the sum of the error on each individual channel. 

e. Performance Limits 
The optical encoder provides direction information only as long as 
the quadrature related signals occur in proper sequence. Any phase, 
duty cycle, or modulation error that interrupts or reverses this 
sequence defines the ultimate limit of an incremental encoder. 

Conclusion 
Optical sensing is currently the most versatile method of motion 
sensing in rotary and linear applications. LED and photosensitive 
integrated circuit technology, along with innovative sensing 
techniques are keeping pace with today's sensing requirements so 
that the advantages of long life, high resolution, reliable operation in 
harsh environments, and low cost are available in almost any motion 
sensing application. 
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Understanding infrared diode power ratings. 

Introduction 

Infrared emitting diode power measurement is dependent upon a 
number of variables which must be precisely defined in order for 
design engineers to utilize data sheet information. Manufacturers 
differ not only in the techniques used in measuring power, but also 
in their interpretations of the definitions of the parameters which are 
measured. This application bulletin is intended to clarify this mis
understanding, especially for GaAs and GaAIAs solution grown 
epitaxial devices. 

General Discussion 
Power is measured in units of energy per unit of time, and the conven· 
tional MKS unit is the Watt. Some factors which must be controlled 
to make accurate power measurements are discussed below. 

The energy an LED emits is in the form of photons, and a photon's 
energy is inversely proportional to its wavelength. To measure the 
power emitted, the technique must take into account both the rate 
of photon emission and the average wavelength of the photons. Both 
the rate emission of the LED chip and the average wavelength of the 
emitted photons change as functions of chip temperature. See 
Figures 1 and 2 for examples of this change. 

Figure 1. Output Power vs. Ambient Temperature for both 
GaAs and GaAIAs IR LEDs 
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Figure 2. Peak Wavelength vs. Ambient Temperature for 
both GaAs and GaAIAs IR LEOs 
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Stress on the chip will cause any defects in the chip to expand along 
the planes of the crystalline structure in a process called dark line 
defect formation. This degrades the chip, and power output decreases 
as a function of time. Measurements made after the chip has been 
stressed mechanically, thermally, or electrically will be lower than 
initial readings. Figures 3, 4, and 5 illustrate the magnitude of this 
change due to applied DC current for variations of ambient tempera
ture, current level, and different materials used as emitters. 

Figure 3. Percent Change in GaAs IR LED Mounted in Metal 
T0-46 Package vs. Time at 25°C and 55°C 
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Figure 4. Percent Change in GaAIAs IR LED Mounted in Plastic 
TD-46 Package vs. Time at Various Current Levels 
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Figure 5. Percent Change in GaAs and GaAIAs IR LED Mounted in 
Metal T0-46 Package vs. Time under Same Conditions 
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The response of most detectors is also wavelength and temperature 
dependent. The surface of the detector can reflect photons depending 
upon the wavelength, the angle of incidence, and the type of protec
tive coating on the detector surface. The range of linearity in power 
detection can be e.xceeded by some emitting devices. Also, there 
are other minor characteristics of detectors which must be consid
ered. Obviously, the accuracy of the detection system is critically 
important. 

Any measurement of directed output is dependent upon complex 
optics which include chip centering in the reflective cup, reflector 
design, chip to lens centering, bubbles or contaminants in the 
packaging, and the fact that approximately half of the emitted 
photons exit the chip from the side walls rather than the top surface. 
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Many devices have radiation patterns which change as the distance 
from the device to the detector is varied, so this distance can be 
important in directed output measurement. See Figure 6: 

Figure 6. OP295/0P296/0P297 Relative Radiant Intensity 
vs. Angular Displacement 
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It is essential that these variables be exactly specified in order for 
users to extract necessary information from data sheets. Separate 
application bulletins address the thermal behavior of LEDs (Bulletins 
105 and 121) and the characteristics of GaAs and GaAIAs LEDs 
(Bulletin 114). Power measurement is integrally tied to the 

25 

information contained in these bulletins, and even a basic understanding 
is difficult without under standing the information they contain. 

Parameter Definitions and Measurement Techniques 
There have traditionally been two methods of defining power measure
ment, but there have been different interpretations for each. 

The first method is radiant power output.lf'o or Ee). sometimes called total 
power. A strict interpretation of Po is thai the total amount of radiation 
exiting the package in any direction should be measured. Optek has 
interpreted radiant power output to be only that radiation which exits the 
package in a direction useful to most customers. The measurement includes 
only that radiation collected by a flat surface detector near the lens tip and 
orthogonal to the lens axis. Radiation emitted from the sides or back of the 
package and surface reflections from the detector are not collected. 
Therefore. Optek devices are conservatively rated (sometimes by a factor of 
2 depending on the device type) when compared to devices which are 
measured differently by other manufacturers. For instance, Po readings for 
the narrow (15° between half power points) radiation pattern OP295 are 
typically 60% higher when using a parabolic reflector than when using the 
standard Optek Po test fixture. 

Po measurements are normally useful only for devices which have 
wide radiation patterns because the primary application is in pro
viding a relatively even intensity over a large area. Radiation which 
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exits the side or back of the package is not useful without external 
reflectors; and if external reflectors are added, there are intensity 
peaks in the radiation pattern which are detrimental in most 
applications. 

The second major way to measure power is on-axis intensity. This is 
done by measuring the power incident upon a specified area. The 
most common method is to provide a fixture which has a fixed 
distance from the device to an aperture of precisely known area 
which is placed in front of a detector. This measured power can then 
be specified as average power per unit area (both Ee(APT) and PA are 
equivalent and the unit of measure is normally mW/cm 2 ) or as average 
power per unit cone angle Oe; where the unit of measure is mW/sr). 

Most LEDs cannot be modeled as a point or discrete source except at 
distances which are very large compared to the package dimensions 
and/or optical dimensions. Thus, the foundation assumption in 
spherical calcaulations (using mW/sr) is invalid and attempts to use this 
model can lead to errors. Therefore, the calculated value of le is 
dependent upon distance for most applications, and a design engineer 
can be misled by the mathematical model into assuming that le is 
a constant regardless of distance. Note in Figure 7 how the mW/sr 
becomes consistent at approximately 6 inch separation. 

Figure 7. Output Intensity in mW/sr vs. Distance from Lens Side 
of Mount Flange on T-1 3/4 Package 
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Optek has chosen to use Ee(APT) or PA rather than I e for devices 
which don't have a virtual"source that is distance independent. This 
is the preferred parameter because a simple performance graph can 
then show how Ee(APT) varies with distance as shown in Figure 8. 

10 
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Figure 8. Output Intensity in mW/cm2 vs. Distance from 
Lens Tip on T -1 3/4 Package 

OP290 series norm11ized to distance"' 0.5" 
OP295 series normalized to distance = 1.429" 

DISTANCE. FLANGE TO APERTURE - Inches 

Ee(APT) measurements have historically been made only for narrow 
radiation pattern devices because their major application is to have 
a high on-axis intensity for good coupling efficiency with a small 
sensing area photodetector (see Figure 9). 

Figure 9. Coupling Characteristics of Plastic T0-46 Phototransistor 
and GaAIAs IR LEO vs. Separation Between Lens Tips 
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However, Optek is now using the measurement parameter with wide 
radiation pattern devices also. Ee(APT! is a key design parameter when the 
distance and aperture are chosen to give maximum useful information. The 
distance is chosen so two criteria are met: first, all intensity peaks should 
fall within the aperture opening for devices with normal optics; and second, 
the distance should be at a maximum with the constraint that the intensity 
does not vary more than 10% from point to point within the aperture 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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opening for normal devices. Aperture size is typically chosen so that it is 
slightly larger than the lens diameter of a detector which is mechanically 
matched to the dimensions of the LED. This provides the user with a 
mechanical alignment tolerance as well as the average power intensity 
within the aperture. Figures 1 OA.1 OB, and 1 DC show information from the 
T-1 3/ 4 data sheet 

Figure 1DA. Outline Drawing from OP293/298 GaAIAs Oata Sheet 
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Figure 10B. Beam Pattern of OP293 
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Figure 10C. Beam Pattern of OP298 
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Notes to Figures 10A, 1DB, and 10C: 
{ 1) Ee(APT) is a measurement of the average aperturejj radiant energy incident upon a sensing 

area 0.250" (6.35 mm) in diameter perpendicular to and centered on the mechanical axis 
of the lens and 0.500" ( 1.27 mm) from the measurement surface. Ee(APT) is not 
necessarily uniform within the measured area. 

(2) Ee(APT) is a measurement of the average apertured radiant energy incident upon a sensing 
area 0.250" (6.35 mm) in diameter perpendicular to and centered on the mechanical axis 
of the lens and 1.429" (36.30 mm) from the measurement surface. Ee(APT) is not 
necessarily uniform within the measured area. 

Conclusion 

Power measurement of LEDs varies more than any other parameter 
between different manufacturers. Part of the difference is in interpre· 
tation of the definitions of the parameters measured and part is the 
technique used. Users should be able to predict how devices will 
work in their application by using data sheet information, and this 
bulletin should be useful to that end. 
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A comparison of plastic versus metal packaging for infrared sensors and emitters. 

Introduction 
Recent advances in optoelectronic packaging technology have resulted 
in the development of plastic infrared sensors and emitters which are 
in many ways superior to their metal counterparts. While the metal 
package is still the right choice for some applications, plastic devices 
offer decided advantages in cost, output power, reliability, power 
dissipation, and optical quality. This application bulletin will com· 
pare the two packages and show how the better performance of the 
plastic part is obtained. 

Con 
The lower cost of the plastic package is a result of reduced labor costs 
(due mainly to automation of the assellfbly process) and reduced 
materials cost. Plastic device construction lends itself to automation, 
and the expensively tooled piece parts characteristic of metal devices 
are simply not required. 

Muunting the chip and attaching the bond wire are two of the most 
labor intensive phases in the manual assembly of optoelectronic 
semiconductors. The problem is especially acute for LEDs as the chips 
are small and relatively delicate, and they must be mounted in a re· 
flective well to utilize their lateral emission. Automation of these 
processes requires extremely precise mechanical placement, which is 
difficult with the individual headers used in metal devices. In contrast, 
the "strip" lead frame (Figure 1) used in making plastic devices can 
be stepped through automatic chip mount and wire bond machines so 
that precision locating of the mounting surface is readily performed. 

Figunt 1A. IR LED 20 Unit L11d Frame 

Figure 1B. Detail Enlargement of LED Chip Mounting Area 

Figure 2A shows the detail of an IR LED that has been mounted, 
bonded and coated with the silicone gel that enhances the energy 
emitted. Figures 28, 2C, and 2D sl\ow examples of the production 
machines used for hand mounting, semiautomatic mounting, and fully 
automated mounting of the IR LED chips on different headers or 
lead frames. 

Figure ZA. Detail of Mounted and Bonded Chip 

Figure 2B. Hand Mount Station "' 1 DO units/hour 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Figure 2C. Semi-automated Mount Station "' 500 units/hour 

Figure 20. Fully Automated Mount Station "' 5000 units/hour 

The initial cost of an automatic chip mount machine (Figure 2) or 
automatic bonder is high but the dramatic increase in throughput 
results in an overall cost reduction for the finished part. For 
example, manually dispensing conductive epoxy onto the lead frame 
and mounting the chip with tweezers produces typically 100 units 
per hour. Partial automation, by mechanically indexing the lead 
frame into position for a manual mount operation, increases this to 
about 500 units per hour. Fully automating the process results in 
5000 to 6000 units per hour. 

Output Power 
A typical plastic LED has approximately 40% more output power 
than its metal equivalent (see Table I). There are two reasons for 
this. One is that metal LEO headers allow some of the chip's output 
power to be radiated into the opaque wall of the package. Perfect 
reflectivity at these surfaces is not attainable and much of this radi
ation is absorbed before it can escape through the lens. The other 
problem with the metal package is that the lens has two surfaces. 

@.OPTEK 

Some of the optical radiation which does reach the lens is reflected 
back into the package and absorbed. Figure 3 shows a comparison of 
the optical properties of the two package types. 

Figure 3. Optical Interfaces in Metal and Plastic Packages for IR LED 

Motel 
T0-46 

Plastic 
T-13/4, T-1 

Air/Plestio 

PllStio/SHicone 

Silicone/Chip 

The following table shows a comparison of total output power on the 
metal package and the mechanically equivalent plastic package. 

Table 1. Output Power (Po) in Metal and Plastic Packages 
@If= 100 mA 

Device Type Po 

Metal T0-46 Low Range 8.0mW 
Mid Range 10.0mW 
High Range 12.0 mW 

Plastic T0-46 Low Range 12.0mW 
Mid Range 15.0 mW 
High Range 18.0mW 

Power Dissipation 
The power dissipation rating for a device is a function of its thermal 
impedance, which is the ability of the package to get rid of heat 
generated by the chip. This varies from a maximum with an infinite 
heat sink to a minimum with no heat sink. (Applications Bulletin 
121 covers in detail the techniques used to measure these quantities.) 
In practice, T0-46 LEDs, T0-18 sensors, and their plastic equivalents 
are used in a socket or soldered in a PC board; this results in a thermal 
impedance somewhere between the two extremes. The primary heat 
flow path for a device under these conditions is via the leads, and 
some heat sinking is provided by the socket or PC board. 

Since the leads of plastic devices have a larger cross-sectional area 
(.020" x .020" vs .. 017" dia.) and are made from a more thermally 
conductive material (copper-silver vs. nickel-iron alloy), the thermal 
path of the plastic part is normally about 40% better than that of its 
metal equivalent. This results in significantly improved power dis
sipation ratings for the plastic part. Infinite heat sink ratings will 
show the metal part to be equal or superior since these ratings take 
advantage of the better thermal conductivity of the metal package 
body; however, since a heat sink is rarely used, the plastic part usually 
offers better thermal performance. 
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Reliability 
In optoelectronic technology the two main reliability considerations 
are long term LED degradation and catastrophic failure of LEDs or 
sansors due to thermal and mechanical stress. In the case of long term 
LED degradation, the plastic device has a definite advantage due to its 
improved power dissipation charecteristics and the lowar junction 
temperetures which result Figure 4 shows life test data for the metal 
DP231 and the plastic equivalent DP298 operated at 100 mA. 

Figure 4. Opereting Life Test Data on Matal and Plastic 

"' I 

T0·46 Packages 

Motol T0·41 OP230 Stria hn:ent Chonp 
in Aportund Power vs. Timo 

-ID ~::::;:::~*--='!! 

..r-nt------~--~ .... ,,......-+--------t 
!! ... .. 
1-30 
; ...... !-------~------+------~ :: 
l5 
... -50 

1K llK 
t-TIME-HH11 

Pllslic T0·48 OPZ93/0P298 Porcont Cho ... 
in Aportund ,_vs. Time 

100K 

"' -10 r::::::::;;;::::t:=~.!=. .... =J-------1 
I . 
;-20t-------+------T---~--"SI ... .. = -3Dl-------+------t-------1 
:z: .. 
=-401-------+------t-------1 :: 
a: ... 
... -&II TostConhion: 

lf(DCl • 100 mA • z5•c ---l'l'ojoctld 

1-TIME-Houn 

Catastrophic failure due to thermal or mechanical stress, which 
usually occurs early in the operating life of a device, results from 
forces on the chip or bond wire which can dismount or delaminata 
that chip, disconnect the wire bond, or break the bond wire. The 
design of the metal part gives it the advantage hare as there are no 
such forces on the chip or bond wire. However, the machine fabrica· 
tion of the plastic part is vary repeatable and mechanically accurate so 
that there are fewar failures due to assembly variablas. In the end, 
neither part has a clear cut advantage with respect to catastrophic 
failures. 

@.OPTEK 

Optical Quality 

Lens performance is especially important for LEDs and in this respect 
the plastic part is distinctly superior. The automated chip placement 
is a contributing factor since inaccurate placement of the LED chip 
in its reflective wall can cause powar .loss and a deviation betwaen the 
optical and mechanical axes of the finished part However, the most 
significant factor is the lens itself. In the plastic lens there is only 
one surface, which is controlled by the precisely machined and 
polished surface in which it is cast or molded. The glass lens used in 
metal packages is flame polished from a molded glass pellet, and the 
resulting lens exhibits variations in focal length and surfaca curvature 
so that the radiation pattern of the finished part is difficult to con· 
trol. Figure 5 shows typical radiation patterns for OP131/0P231 
metal parts and OP293 plastic parts. This illustrates the improved 
consistency of the plastic lens. 

Figure 5. Radiation Patterns on Matal and Plastic TO· 48 Packages 
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The metal packages of the T0· 18 or T0-46 type can be leak tasted 
utilizing the helium or radioactive systems and show a decided advan· 
tage in that they are hermetic. The seal or leak rate on the plastic 
parts is primarily a function of leak path. The moisture or harmful 
material must traverse along the lead/plastic interface from the out· 
side world to the junction of the chip. Normally moisture is con· 
sidered the culprit since increased leakage is the problem. The 
problem is much more severe on a phototransistor since it is operated 
with a reverse bias on the collector-base junction; increased leakage 
will result in a higher "off" level, with a decrease in "gain in the "on" 
level. The small leakage due to non·hermeticity is not as big a 
problem on LEDs sinca they operate in the forward mode and 

M1rtin Mccrorey 
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increased leakage will appear as a very slight reduction in energy 
transmitted. Metel units offer an advantege in hermeticity. This 
primarily pertains to the receiver or sensor and. is not a major factor · 
in the LED. 

Temperature Range 
The normal temperature renge for metal can type parts has been set 
from -55°C to +150°C. These limits are somewhat arbitrary but 
will satisfy what is required. Thay primarily come from limite· · 
tions in a silicon transistor in that hfE decreases with decreasing 
temperature and ICED increases with incr3asing temperature. The 
same temperature characteristics were utilized on metal can LEDs. 

The primary stress mechanism with plastic parts is the result of "glass 
transition". This is the temperature at which plastic starts a recura 
cycle. The stresses that result are thermal expansion mismatches 
which can shear the chip from mount or shear the bond wire. In early 
plastics utilized in opto components, this "glass transition" occurred 
in the 100-110°C range. The maximum temperature was specified at 
85°C, and sometimes to 100°C range. Improvement in plastics has 
now raisad this to the 125·130°C range. Recant ratings reflect this in 
allowing a maximum package temperature of 100°C while allowing 
the chip to attain a 125°C temperature. The poor thermal conduc· 
tivity of the plastic keeps it well below 125°C. In the future, this 
trend should continue, eventually allowing metal and plastic parts to 
carry the same ratings. At the present time, however, the advantage 
on temperature range remains with the metal can. 

Solvents Affecting Plastic 
Methanol and isopropanol alcohols are recommended cleaning 
agents. Plastic discrete components and assembly housings are 
soluble in chlorinated hydrocarbons and keynotes. Highly activated 
water soluble fluxes can attack discrete components and housings 
in some situations. 

For purposes of cleaning or similar short term exposures, the plastic 
devices may be considered tolerant of standard chemicals that do 
not show obvious attack on a test sample. For long term exposures, 
such as immersed applications, or specific chemicals, contact the 
factory for more information. 

Conclusion 
A thorough analysis of the evidence shows that improved materials, 
processes, and automation give plastic housings a decided advantage 
over their metal counterparts for opto sensors and LEDs in most 
applications. Their use can reduce costs, provide improved reliability 
through longer life, and offer increased infrared power output. In 
summary, the plastic packeges represent a significant technological 
advantage over their metal can predecessors. 
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Designing a "Wide-Gap Optical Switch" using an OP293/0P298 (plastic T0-46 equivalent) LED and 
OP593/0P598 (plastic T0-18 equivalent) phototransistor. 

Introduction 
The application described here is commonly referred to as "object 
presence" sensing. It is the use of a single pair of active 
components, !LED and sensorl to sense the interruption of an optical 
path by an "opaque" object. This type of beam interrupt switch is 
applied in industrial controls and computer peripherals to signal: 
• seating of tape cartridge 
• door position on disk drives 
• obstructions of document paths 
• conveyor feed rates 

Compared to many encoder type switches this application is simpler 
from the standpoint of speed and resolution requirements. It can, 
however, have its own set of challenging design considerations 
depending 011 the length of the optical path and the constraints of 
performance, environment, and cost. This example is intended to 
illustrate the major design variables of a relatively long optical path 
switch and how the information of the component data sheet can 
be used to choose and apply the parts. 

"The Gap" 
Many off-the-shelf optical components are easily applied in short gap 
switches because their inherent coupling characteristics produce a 
useable signal over a wide range of drive and mounting conditions. 
As the gap widens, the coupling of light between the emitter and 
sensor drops off rapidly and an appreciation of techniques for 
optimizing performance is critical. The coupling curve from the 
OP293/DP298 data sheet illustrates the relationship between signal 
strength and gap width. 

Figure 1 - Coupling Characteristics of OP293/0P298 and 
OP593/0P598 vs. Lens Tip Separation 
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Test Conditions: 
OP293/0P298 - If= 100 mA DC 
OP593/0P598 - Vee= 5 V, AL= 1 KU 
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Shaded area represents normal production spread 
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The more rapid decrease in coupling vs. distance of the OP293/0P593 
pair is due to the differences in package lenses which produce a 
wider beam angle. 

Other package types have similar coupling curves, most decreasing 
with distance more rapidly than this family of parts. The 
OP298/0P598 pair will be used for the example because of the 
superior coupling at longer distances. 

All the performance optimizing techniques are tied to the clear 
definition of system constraints and minimizing both electrical and 
mechanical tolerances. 

"Black Box" 
The "system" level of the application should be as clearly defined as 
possible to enable definition of mechanical tolerances, ambient 
conditions, and output limits. 

The "Black Box" is defined by a package outline, an electrical 
schematic and some environmental conditions. 

Figures 2, 3 and 4 completely define the requirements of the system. 

Figure 2 - Package Outline 
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Figure 3 - Schematic/Drive 
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Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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figure 4 - Operating Conditions 
Operating Temperature Range . 
Voltage Supply Tolerance 
Required Operating Life .... 

. ............ 10°c to 55°CI 
.... 1±10%1 

. ........ 50K Hours 

Other ambient conditions: To simplify the example, assume a 
relatively clean environment and one in which ambient light 
conditions will not produce errors in the output signal. Both of these 
conditions can be addressed with filters over the devices and 
additional performance tolerances. 

Basic Guidelines 
To ensure that the system will work over the full range of operating 
conditions and will also be manufacturable, some trade-offs and 
tolerances must be introduced. As with every other circuit, the 
performance variations versus temperature, life, and supply voltage 
are considered. The optically coupled circuit has the additional 
tolerance associated with the beam alignment of the LED and 
sensor. 

Oftentimes the single largest tolerance of the optical !infrared) 
switch design is associated with the degradation of LED power 
output over time. By nature, the efficiency of either GaAs or GaAIAs 
LEDs decreases with use and is directly proportional to both drive 
current and operating temperature. Since the "Black Box" definition 
fixed the temperature range, the degradation tolerance can be 
minimized only by minimizing the drive level. The other system 
components can be considered to have virtually no performance 
change with time in a clean environment. 

The Coupled Pair 
The basic tasks of the switch design are selection of a component 
pair which will meet the black box conditions and encasing the pair 
in a manner which will optimize long-term performance. The 
packaging scheme will define the exact lens-to-lens spacing, the 
beam alignment accuracy, and the components' heat sinking 
conditions that dictate power dissipation. 

Figure 5 shows a section view of the switch with the components 
mounted on a printed circuit board and held in alignment by 
cylindrical plastic cavities. The lenses of the parts are recessed in 
the cavities. This increase in the lens-to-lens spacing will decrease 
the coupling slightly; but, the aperturing effect of the cylinders will 
limit the beam angle of the pans and help reduce reflections or the 
sensing of light from other sources which could give erroneous 
signals. Additional stray light protection could be provided if required 
by making changes in interfering surfaces or by aperturing. 

@).OPTEK 

Figure 5 - Mechanical Design 
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The mechanical alignment of the components will depend primarily 
on three tolerances, 111 the diameter of the LED and sensor 
package, 121 the diameter of the cylindrical cavities, and 131 the 
straightness or flatness of the housing which maintains the beam 
axis. 

Figure 6 - Package Tolerance 
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From the data sheet of the OP298 and OP598 !figure 61, the 
discrete package tolerance is ± .006 inches for both LED and sensor. 
Figure 7 shows the possible beam misalignment attributable to the 
worst case dimensions of the component and housing if the cavity is 
made to fit the largest possible package. It is assumed the 
cylindrical cavity can be molded to a tolerance of ± .0005 inches. 

figure 7 - Package Misalignment 
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In practice, an improvement can be made on the fit of the 
components by introducing details in the cavities which make use of 
the plastic's flexibility. Even with glass filled material, the addition 
of small ribs along the cavity walls will hold the smaller diameter 
components in better alignment and can compress to allow a press 
fit of the larger parts. 

Figure 8 - Tightening Ribs 

(_ 
60° 

< 
.005±.001 Typ. 

The tightening ribs shown in figure 8, reduce the diameter mismatch 
to 1.184- .1781 = .006 max. reducing the optical axis displacement 
to: 

t n-1 .006 "" 2 9 0 
a .128 · 

The misalignment associated with curvature of the housing will 
depend on the method of construction; however, for a molded 
plastic housing of this size it would be fair to assume a flatness of 
. 005 inch. Over the optical path of 12.50 inches) this warp should not 
contribute more than~tan-• f~~~.w shift off axis. With this 
addition to the shift from the cavity tolerance, it can be assumed 
the LED or sensor could be misaligned as much as four degrees 13°1. 

Power Requirements 
The ratings of the OP59B are given in terms of milliamps lmAI of 
collector current when irradiated by a tungsten source of 5 mW/cm 2 

and supply voltage of 5 volts. The data sheet characteristics, 
together with the "black box" constraints, enable calculation of the 
power required from the LED. 

The tolerances to be considered for the transistor's power 
requirements are associated with collector current changes with 
temperature and optical axis alignment. 

The shift in spectral response of the transistor and spectral emission 
of the LED over temperature are relatively minor tolerances here but 
may need to be considered in designs with broader temperature 
ranges. 

The data sheet curve for normalized collector current vs. 
temperature !figure 91, indicates an increase of one percent per 
degree Celsius, in a pulsed mode. The low current requirements of 
this design will not contribute enough heating to warrant adjustments 
to this curve. However, in a conservative design, this temperature 
characteristic should not be used as a factor that completely 

@.OPTEK 

compensates for the opposite temperature effect of the LED. The 
temperature sensitivity is dependent on the transistor's electrical gain 
and can vary significantly. The curve can be used as a worst-case 
tolerance, 125%1 at the low temperature of this design. 

Figure 9 - Normalized Collector Current vs. Ambient Temperature 
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The worst-case optical axis misalignment has already been calculated 
to be four degrees 13°1. Its effect can be estimated from the curve 
of normalized collector current vs. angular displacement, figure 10. 
The narrow beam of the OP598 makes the part more sensitive than 
the OP593 to misalignment !dropping=- 15%1 but this does not 
outweigh the rated performance advantage of more than two to one . 

In contrast to many hermetic devices, the molded optics of the 
OP598 is very consistent. The beam pattern graph, therefore, 
accurately represents performance and requires no additional 
tolerancing. 

Figure 10 - ·Normalized Collector Current vs. Angular Displacement 
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To find the basic radiant power requirement, the data sheet's 
tungsten test rating must be converted to one which reflects the 
transistor's sensitivity to the GaAIAs emission of the 0 P298. Figure 11 
shows how the collector current varies with power intensity and the 
type of source used. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Figure 11 - OP593/0P598 IC vs. lrradiance 
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Curves A, B and D represent the typical response of the OP598 to 
GaAIAs, GaAs and tungsten sources respectively. 

Curves C, D and E show the OP593 collector current variation vs. 
power for each source. 

The tungsten response curve of the OP598 !curve DI, intersects the 
irradiance level of 5 mW/cm2 at a current level of between seven 
and eight milliamps. This curve, therefore, reflects the minimum 
response of the highest range part IOP59BAI, or the middle of the 
rated response range for the DP59BB. Direct calculation from the 
data of the curve, therefore, will insure performance estimates that 
are representative of a relatively wide distribution of the available 
components. 

The parallel relationship of these curves can be translated into a 
convenient conversion ratio between each source. To determine the 
required power from each source for a given current level, the 
following conversions apply: 
• tungsten to GaAs - divide by 1.50, 
• tungsten to GaAIAs - divide by 2.55, 
• GaAs to GaAIAs - divide by 1.70. 

The power required to drive the transistor at the system's minimum 
limit of 200 µA can now be calculated. 

Applying the initial tolerances to the minimum limit 
• 25% for temperature effects, 
• 15% for axis misalignment, 
• J 0% power supply and measurement accuracies, 
establishes a new limit of 1200 µ,Al 11.751=350 µ,A. 

The curve of figure 11 for tungsten intersects 350 µ,A at a radiant 
power level of about 250 µ,Wlcm 2. 

Applying the conversion factor for GaAIAs, the power requirement is 
reduced to approximately 100 µ,W/cm 2, which corresponds closely to 
the top curve of figure 11. 

@.OPTEK 

LED Drive 
The ratings for the OP298 LED, like that of the OP598, establish 
performance limits at one set of conditions. The calculated power 
requirement of the transistor, together with the data sheet 
information, will be used to determine the minimum drive current for 
the OP298. 

Tolerances we can apply to the LED without knowing how it will be 
operated, include: 
• coupling vs. gap width, 
• It vs. supply tolerance, 
• axis misalignment, 
• effects of ambient temperature. 

The effects of power degradation with life and device heating 
require some knowledge of the operating current level. 

Figure 12, Normalized Power vs. Distance, provides a conversion 
factor from the data sheet test distance to the applications gap 
distance. Since the curves reflect the spacing from the sensor to the 
LED flange, add the package length of .22 inches to the optical path 
length of 2.50 inches for conversion. 

At the distance of 2.72 inches, the DP298 retains about 30% of its 
rated power intensity. The similarity in size between the data sheet 
aperture 1.25 '1 and the applications sensor diameter should make 
this conversion very accurate. 

It is obvious from this figure why the narrow beam OP298 was 
chosen over the wider beam OP293. With the gap separation of this 
system, the OP293 retains only 2.5% of its rated power. 

Figure 12 - Normalized Power vs. Distance 
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Assuming the LED current will be controlled by the five 151 volt 
supply and a limiting resistor, a notable tolerance results. Even with 
a quality resistor, the variation of the LED's forward voltage vs. 
current can produce a 15% drive current tolerance for a 10% 
voltage supply tolerance. 

The axis misalignment from the mechanical design has been 
calculated to be 3° worst case. As with OP598, the effect on 
coupling will be in the range of 15%. 
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Pulse Width = 100 µ.s 
Duty Cycle= 0.1% 
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With these tolerance factors 115% axis misalignment; 15% power sup
ply tolerance; and, 25% ambient temperature limit) and the power re
quirement of 100 µW/cm', the data sheet ratings can now be used. 

Taking the initial estimate of power required by the sensor 1100 
µW/cm'I, we can apply these first tolerances. 

100 µW/cm' xl85% x 85% x 75%)-1 - 100µW/cm'x11.851 -185 µW/cm' 

This is the amount of power intensity which would be required at 
the data sheet's test distance of 1.425 inches. As was shown on 
figure 12, an IRLED at the designed gap would have only 30% of 
power measured at 1.425 inches. To convert for this 70% drop with 
distance, divide by 0.3. Thus 
P min @ 12. 75 '1- 617 µW/cm' 

Referring to figure 14, it is evident from the curves of "Apertured 
Power Output vs. Time" that regardless of drive level, some 
decrease in available power must be accommodated as the unit is 
operated. To minimize this degradation effect, it will be important to 
select the lowest useable drive. 

Figure 14 - Percent Change in Apertured Power Output vs. Time 

w 
z 

10 

~ -20 

" ~ -301-------+-----+-----+-----. 

~ 
~ -40 

100 1 K 10 K 100 K 1000 K 
t - TIME - Hours 

@.OPTEK 

In another application with more demanding temperature 
requirements or less available heat sinking capacity, the upper limit 
of the LED drive may be dictated by the power dissipation rating. 
Note 1 of the data sheet shows, however, that the maximum 
continuous current can be applied up to 62.5°C with PC board heat 
sinking. 

To get a rough idea of the design tolerance for degradation, follow 
the curve labeled 50 mA DC to the intersection at 50,000 hours lor 
approximately six years) of operation. The average unit will show a 
decrease in power of roughly 14% if operated at 25°C. The sigma 
lal table at the side of the curve indicates an additional 1.8% 
degradation for each standard deviation of distribution from this 
average. Each curve will run approximately parallel to the average 
curve through the 50,000 hour point. 

Add three standard deviation percentages 13al to the W/o to 
estimate the degradation of the full distribution of components. 
W/o +13) xll .8) = 19.4% 

To again take a conservative approach, assume the average 
temperature is 40°C rather than the 25°C illustrated by the curves 
of figure 14. 

Characteristic data has shown that less degradation will occur from 
conditions of low current/high temperature than from high 
current/low temperature. Therefore, use the later condition as a 
model for the former and build in some safety factor. It should be 
kept in mind, however, that making degradation calculations with a 
higher current model is a very conservative approach, especially 
when working from the minimum ratings of the device. 

From the thermal parameters of the OP298 data sheet, find the 
"normal" heat sinked thermal resistance of 
RTHJA = 188°C/Watt. 

With an average ambient temperature of 40°C, it is necessary to 
reflect a temperature rise of 
40°C-25°C = 15°C. 

To raise the junction temperature by 15°C it is necessary to have a 
power dissipation increase of 
15°C/1 B8°C/watt"" .080 watts. 

With an LED forward voltage of 1.6 volts, the increase in forward 
current associated with this power would be 
BO mW/1.6 volts= 50 mA. 

Therefore, use the 100 mA degradation curve to simulate the 
system if the average ambient temperature is 40°C and the drive 
current is 50 mA. 

At the 50,000 hour point, the 100 mA curve shows an average 
degradation of 20% and each standard deviation produces an 
additional 2.4%. 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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For the full distribution of components, therefore, the maximum 
degradation should be 20% +131 12.4%1=27.2%. 

An additional temperature related power tolerance needs to be 
included in the calculation which will enable the conversion from the 
pulsed power rating at 25°C to a direct continuous current rating at 
the upper operating limit of 55°C. 

Refer to the curve of figure 13, "Normalized Apertured Power vs. 
Temperature," and the thermal resistance rating to make this 
conversion. 

Choosing again an operating point of 50 mA and noting that the 
worst-case forward voltage is 2.0 volts, the maximum power 
dissipation would be 
Pd= 1.050) 12.DI = .100 watts. 

Using the thermal resistance of 188°C/watt, the temperature rise of 
the junction would be 
T JA = 1.100) I 188°CI = 18.8°C. 

It can be assumed that this junction temperature rise at an ambient 
temperature of 25°C and 100 mA DC would have essentially the 
same effect as an ambient rise of 18.8°C in the pulsed condition. 

From the curve of figure 13, we can see the effect is to reduce the 
available power by approximately 18%. 

Combination of all these tolerances allows calculation of a drive level 
which accommodates six years of continuous operation over the full 
temperature range. Adding these tolerances, 27 .2 percent for 
degradation, and 18 percent for junction temperature rise indicates 
that at least 60 percent of the initial power will be available at "end 
of life." 

The baseline power must first be calculated at the selected drive 
level of 50 mA using the minimum ratings of the data sheet. 

T. E. Eichenberger 

@.OPTEK 

IRLED is rated at 3.6 mW/cm2 with a drive of 100 mA. Since the 
relationship between current and power is relatively linear in this 
range of operation, the power at 50 mA drive will be about one-half 
that at 100 mA, or 1.8 mW/cm2• 

Then applying the tolerances from heat and degradation 
11.B mW/cm'I x 160%1=1080 µW/cm' 

This is the minimum power the LED will provide over its full life and 
under worst-case conditions. 

We can compare this figure with the power we calculated as the 
minimum required by the sensor, 617 µW/cm2• Even with all the 
conservative design assumptions, the 50 mA drive level provides 
more than the necessary power. 

The designer can, at this point, choose to further reduce the drive 
of the LED to enhance the operating life or maintain the margin for 
the sake of broadening the distribution of useable components. This 
can oftentimes be a cost consideration since price is usually directly 
proportional to power rating. 

Conclusions 
It should be kept in mind that throughout these calculations, most 
worst-case conditions were applied simultaneously, resulting in a 
very conservative design. The example shows that under certain 
conditions these components can be easily applied in switches which 
span several inches without straining the limits of performance. 

The narrow beam components OP598/0P298 in particular are 
applicable in a wide range of configurations. 
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The successful design engineer has a clear understanding of the thermal impedance of the optical 
semiconductor. This understanding allows reliable system design that encompasses the dissipation 
rating of the optical semiconductor. 

Introduction 
The maximum power dissipation rating for a semiconductor device is 
usually defined as the largest amount of power which can be dissipated 
by the device without exceeding safe operating conditions. This quan
tity of power is a function of: 

1. Ambient temperature 

2. The maximum junction temperature considered safe for the 
particular device 

3. The increase in junction temperature above ambient temperature 
per unit of power dissipation for the device package in a given 
mounting configuration 

Item 3 is called thermal impedance and is determined in the lab with 
techniques such as those described in this bulle.tin. Item 2 iS determined 
from reliability experiments and is usually considered to be 150°C, 
although it may be lower due to temperature limits imposed by the 
package material. Item 1 results in lower power dissipation ratings at 
higher ambient temperatures as described by derating curves, also 
described in this bulletin. 

Thermal Impedance Calculations 
The formula for calculating thermal impedance is 

TJ-TA 
RTHJA= ~ 

where: RTHJA =thermal impedance, junction to ambient (also 

oc 
called 8JA); units are Watt 

TJ =junction temperature of the device under test 
TA= ambient air temperature 
Po =device power dissipation 

RTHJA refers to the thermal impedance of a device with no heat sink, 
suspended in still air on thermally non-conductive leads. This is the 
worst case (highest value) for thermal impedance. 

To calculate the maximum allowable power dissipation, we substitute 
numbers for RTHJA (measured in the lab) and TJ (using the maximum 
value determined from reliability experiments) then rearrange terms 
to get 

Po(MAX) 
TJ(MAX) - TA 

RTHJA 

This results in a linear power dissipation rating curve which intercepts 
zero power dissipation at TA= TJ(MAX), and with a slope which is 

-1/ RTHJA as shown in Figure 1A: 

Figure 1 A. Initial Thermal Derating Curve 
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The usual (and conservative) method of rating power dissipation is to 
limit the curve to the safe value for normal room temperature, which 
is 25°C. The result is a curve shaped like Figure 18: 

Figure 1 B. Thermal Operating Curve from 25°C 
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Since there are voltage, current, and ambient temperature limitations 
which are not related to chip temperature, the final power dissipation 
rating curve (often called a "derating" curve) for a given device 
might look like the curve shown in Figure 1 C: 

Figure 1 C. Final Thermal Derating Curve 
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Since thermal impedance is very nearly constant for different levels of 
power dissipation, we merely have to measure the junction temperature 
at a known quantity of power dissipation, then substitute into the 
right side of the formula: 

TJ-TA 
RTHJA= Pi)" 

to find the thermal impedance of the device. 

It is important to define the ambient conditions since air movement, 
lead length, and contact with thermal conductors all affect the mea·
sured TJ. The best case (lowest value) of thermal impedance is ob
tained with an infinite heat sink, i.e. by keeping the entire outside of 
the device at ambient temperature. Since case temperature equals 
ambient temperature under these conditions, infinite heat sink thermal 
impedance is called RTHJC, defined as: 

TJ-TC 
RrnJc= PD" 

where Tc= case temperature. The worst case encountered in real 
applications involves a device with full-length leads, mounted in a sock
et with no air movement. Thermal impedance under these conditions 
is called RTHJX and is calculated using the same formula as RTHJA
RTHJX is uied to calculate actual worst case derating curves. 

Junction Temperature Measurement 

All these calculations depend on having a way to measure junction 
temperature in a chip while the device is dissipating power. This is 
done by using the chip as its own thermometer. Forward biased PN 
junctions have a voltage drop which decreases with temperature; by 
using a forward current small enough that no significant chip heating 
occurs, we can measure this voltage drop at known chip temperature 
simply by varying the ambient temperature of the package. Under 
these conditions, TJ approximately equals TA, and we can control and 
measure TA. See Table 1 for the junctions used for this measurement. 

Table 1. Junctions Used for Measuring Temperature - TJ 

Device Type Junction Biased 

LEDs, Diodes Anode to Cathode 

Transistors Base-emitter or base-collector. If the device 
normally has no base lead as in phototran-
sistors, special samples must be made with 
the base bonded out instead of the emitter. 

I Cs Reverse bias the substrate (negative to Vee 
lead, positive to ground). 

@.OPTEK 

Figure 2A. Voltage Drop vs. Junction Temperature for IR LED 
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Now to find RTHJA, RTHJX, or RTHJC we place the device in the 
desired mounting configuration and apply a specific amount of power 
dissipation to the device, sufficient to provide significant chip heating. 
The junction temperature is monitored by interrupting the power and 
substituting the low forward bias current (our "thermometer"), 
100 µA for the LED described in Figure 2A. The voltage drop must 
be measured before the junction has time to cool significantly. We 
use a 100 µs interruption which is consistent with the thermal time 
constant of the devices being measured; a sample and hold circuit 
maintains the reading so it can be recorded with a voltmeter. The 
applied waveform for the above LED would appear as shown in 
Figure 2B: 

Figure 28. Timing Cycle for Device Heating and Monitoring 
of Junction Temperature 
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Because of the sample and hold circuit, the voltmeter reading reflects 
the junction temperature of the chip as shown graphically in Figure 2A. 
For a typical plastic LED, the temperature rises after application of 
DC power for several minutes as shown in Figure 2C. 

Figure 2C. Equilibrium of Junction Temperature 
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As a result of these measurements, we have a graphic representation of TJ 

voltage drop versus junction temperature at a known low current. 
Figure 2A might be typical for an LEO: 
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When the voltmeter reading has stopped changing, we ( 1) substitute the 
reading back into the graph to get the actual TJ; (2) multiply the large 
forward current, in this case 100 mA, by the voltage drop on the diode 
with 100 mA applied, to get the power dissipation; (3) measure the 
actual TA; and (4) substitute into the RTHJA formula to get a value 
for thermal impedance. 

Example 

A typical OP290 infrared emitting diode is found to have VF charac
teristics as shown at an IF Of 100µA: 

TA 
(OC) 

25 
50 
75 
100 

VF 
(Volts) 

1.080 
1.030 
0.980 
0.930 

It is then connected to a test circuit and immersed in agitated silicone 
dielectric fluid at a temperature of 25°C; this is a good approximation 
of an infinite heat sink for a low power device. An IF of 100 mA is 
applied. Every 100 ms the IF is reduced to 100 µA for a period of 
100 µs, after which the IF returns to 100 mA. Using a sample and hold 
circuit we observe that the VF of the device during the low current 
intervals starts out at 1.080 Volts but rapidly decreases, eventually 
stabilizing at 1.050 Volts. Interpolating between 1.080 Volts (25°C) 
and 1.030 Volts (50°C) we find that junction temperature is now 40°C. 

The VF is measured during the 100 mA IF period and found to be 1.50 
Volts. Thus, the power dissipation is 150 mW (99.9 percent of the 
time). Substituting into the formula, 

40-25 
RrnJA (infinite heat sink) = RrnJc = T50 = 100°C/W 

When the same test is conducted with the device in still air, mounted in 
a PC board socket, the final values of VF are 1.024 at 100 µA and 
1.40 at 100 mA. Thus T J = 53°C and 

53-25 
RrnJx = -- = 200°c1w 

.140 

The power derating curves are: 

TJ(MAX) - Tx 125 - TA 
Po= RTHJA -~ with infinite heat sink, and 

125-TA 
Po= 2iiij-:- with no heat sink. 

Martin Mccrorey 

Graphing the derating curve gives two lines as shown in Figure 3A: 

Figure 3A. Thermal Derating for "Infinite" and "No" Heat Sink 
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But the device is limited to 250 mW for reliability reasons, and the 
plastic package can withstand only 100°C due to the glass transistion 
temperature of the plastic. Thus, the final power derating curve is 
shown in Figure 3B: 

Figure 38. Final Thermal Derating 
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The entire shaded area can be used with an infinite heat sink; the cross· 
hatched area is forbidden for a device with no heat sink. 

Conclusions 

Power dissipation ratings for DC operating conditions are 

calculated with the techniques just described. For a device 

operated under steady state conditions, these procedures 

provide a method of establishing operating limits which 

are consistent with good device reliability. However, under 

pulsed conditions, the thermal time constants of the device 

must be considered. For information on the subject of 

junction heating under pulsed conditions, refer to Optek 

Application Bulletin 200, "Thermal Behavior of GaAs LEDs". 

Optek reserves the right to make changes at any time in order to improve design and to supply the best product possible. 
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Recommendations for Soldering T-1 3/4 Plastic 
Encapsulated Discrete Components 

Plastic encapsulated components such as T-1 3/4 
LEDs and phototransistors are very sensitive to 
soldering techniques. The body is molded around a 
copper lead frame using an optical grade epoxy. 
Because of the need for optical transmissivity, the 
epoxy cannot be manufactured using the fillers and 
additives that allow epoxies to withstand the high 
temperatures found in IC packages. 

The copper lead frame is an excellent material for 
both heat and electrical conductivity. This property 
provides benefits such as higher allowable forward 
currents (therefore higher output power), which are 
more easily formed and bent. There is also a major 
disadvantage in that the heat from soldering opera
tions is conducted inside the plastic body . 

This combination of the relatively low temperature 
softening point of the plastic and the high tempera
tures required for successful solder joints makes the 
leads susceptible to movement inside the encap
sulant. If the cathode lead is moved at the gold bond 
wire (.001" dia.)/cathode lead interconnect point, 
then there can be an open caused by a wire bond 
break. This can be detected in some cases immedi
ately; in other cases the device will open intermittent
ly or fail in operation. 

The precautions that substantially reduce this.failure 
mechanism, in their order of importance, are: 

Solder Iron 

1. The overwhelming cause of failure is lead 
movement inside the encapsulating epoxy at the 
gold bond wire/cathode lead interconnect. The force 
exerted by the iron while the epoxy is plasticized is 
the critical control parameter. The smaller the force, 
the less likely a solder-induced open will occur. In 
no case should the iron exert more than 20 grams 
weight on the leads. 

2. Keep soldering temperature as low as possible; 
260°C is the maximum allowable. 

3. Keep soldering time as low as possible; 5 
seconds is the maximum allowable. 

4. Solder as far from the package as possible. In no 
case should the solder joint be closer than 1 /16" to the 
epoxy. 

5. Keep leads at full length when possible and trim after 
soldering. 

6. There are several recommended procedures or tools 
that can aid in the precautions listed above. 

a) Use a heat sink between the plastic body and the 
solder iron. 

b) Clamp the device leads next to the plastic body to 
prevent lead movement. 

c) Load the solder onto the iron prior to making contact 
in order to reduce contact time. 

d) Insure devices have not been stored for a long time 
in an oxidizing environment. Oxidized leads are not a 
severe problem, but can occur. If leads show signs of 
oxidation, they can be cleaned without damage to the 
plastic. Please call for directions. 

e) If devices are to be inserted into PCB holes, insure 
the holes are at the nominal device lead spacing so 
there is no stress or spring tension on the leads 
during solder. 

Flow Soldering 

1 . As long as leads are not under any stress or spring 
tension, 260°C for ten seconds maximum will not induce 
failures. 

2. If units need to have formed leads prior to soldering, 
insure forming forces the lead spacing to match the PCB 
hole spacing. 

3. If possible, leave leads intact until after flow solder, 
then clip them. 

Danny Johnson 
Kirk Bailey 
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Hall Effect Liquid Level Sensing 

Have you ever had a customer that wanted to sense a liquid 
level? One method would be to take advantage of Snell's 
Law and use an optical reflective device (see Application 
Bulletin 204). The IR light from the LED is reflected by a 
conical plastic or glass surface. However, when this reflecting 
surface is immersed in a liquid who's index of refraction 
matches the plastic or glass, it will not act as a good reflector. 
In some cases the liquid characteristics or the operating 
environment will not permit the use of optical sensing. An 
alternative is the Hall Effect sensor. Assuming the liquid is in 
a non ferrous container, a small float and magnet would be 
placed in the liquid container as shown in Figure 1. The float 
must be constructed or constrained so the magnet path will 
be known. An OH090U, OH1 BOU or OH360U Hall Effect 
sensor would then be placed on the wall just outside the 
container. When the float with the magnet is close enough to 
the Hall Effect sensor, its output will change state. 

The particular sensor used will be determined by several 
factors. Both the strength of the magnet and the distance 
from the Hall Effect sensor to the magnet are critical. The 
designer is faced with selecting a magnet which is not 
affected by the liquid and sizing the magnet to produce the 
needed flux density cost effectively. A common magnetic 
material to use is Alenco 8. A magnet of this material which is 
.250 inch in diameter and 0.5 inches long will produce a 
magnetic field of 500 gauss at a distance of about 0.1 inches. 
An OH360U will work in this field. The exact location at which 
the digital sensor will activate will vary with sensor sensitivity 
and will change along with the magnet characteristics 
over temperature. The designer may want to include a means 
of adjusting the sensor position to move the trip point 
locations. 

Hall Effect sensors are well suited for high temperature 
applications because they operate up to 150 degrees 
centigrade. They are also immune to dirt and other 
contamination if the electrical connections are protected. 
Also, ambient light will not be a factor as it is with optical 
sensors. 

Liquid level sensors are used in dishwashers, washing 
machines, the oil and gas industry, vending machines, 
medical equipment, and many other places. 

Bob Stricklin 
Technical Marketing Specialist 
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Basic Design Ideas for Emitters and Sensors 

There are some basic steps required to design-in a simple 
optoelectronics sensor. The first step is to get the LED to 
produce light. This is done by connecting the LED to a power 
supply using a resistor to establish the current flow. Figure 1 
illustrates this schematically. 

+5VDC 

Figure 1 

The LED VF can be predicted by reviewing the forward 
voltage versus forward current curve in this catalog. Let's 
say we want to set the LED current for an OP165 at 20 mA. 
The VF at this level, from the curve, will be about 1.2 V. 
Therefore, we must drop 3.8 V across the resistor R1 if the 
supply voltage is 5.0 V. From Ohm's law this calculates to be 
a 190 Ohm resistor. The power to the resistor will be 76 mW, 
so a 1/8 watt or larger resistor will work in this application. To 
be sure everything is connected properly, measure the 
voltage at TP with power applied. The VF should be, as 
predicted, about 1.2 V. If it is 5 V, the LED is open or 
connected backwards, or there is a wiring error. If the 
voltage is o v, the LED is shorted, or a wiring problem may 
exist. At these currents, the LED output will be linear. 
Increase the current by 20%, the light output will increase by 
20%. Ideally, the LED should be operated at a low drive 
current to conserve power and to minimize the effects of 
LED degradation. A good operating current for most applica
tions is 20 mA. 

Now that the LED is generating light, a phototransistor is 
used to sense it. A phototransistor functions just like a 
transistor except the base current is produced by an integral 
photodiode. Therefore, we only have to connect the collector 
and the emitter of the transistor. The current conducted by 
the transistor will be proportional to the incident light. If an 
OP505 phototransistor is coupled with an OP165 LED and 
the spacing between the lens tips is 0.2", the photo current 
will be greater than 1 mA. This current can be detected by 
using the circuit shown in Figure 2. 

+5VDC 

Figure 2 

Assuming the phototransistor is operating in a saturated 
condition, the voltage drop across the phototransistor will be 
less than 0.4 V. Therefore, we must drop 4.6 V across Re 
when the LED is on. From Ohm's law, the resistor Re must 
be greater than 4600 Ohms. Therefore, a 1 OK Ohm resistor 
would be a conservative choice. This combination results in a 
voltage swing from less than 0.4 V to over 4.9 V when the 
LED is turned on and off at the test point. This is a suitable 
interface for a CMOS input or a voltage comparator. 

There are other factors to be considered including aperture 
size or resolution of the sensor, effects of ambient light, 
switching speed and more. However, this application note is 
designed to assist someone who has little experience with 
optoelectronics. 
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Interfacing Sensors with a Microprocessor 

This application note addresses a method for monitoring 
multiple sensor channels with a single analog-to-digital 
channel. The application might be an eight-channel reflective 
or a transmissive bar code reader. By using an AID con
verter an analog level of the sensor can be measured. This 
analog voltage can provide more information than a digital 
sensor. 

This system would be controlled by one of the single chip 
microprocessors like the Motorola 68HC11. Referring to 
Figure 1 on the next page, let's review the details of opera
tion. The sensors will be configured to operate one channel 
at a time. This is accomplished by illuminating the LEDs with 
a microprocessor and connecting the sensors in parallel. The 
LEDs will be illuminated one by one, and the resulting photo
transistor current will be measured by the microprocessor 
analog-to-digital converter. 

This type of operation consumes very little current. Each 
LED is only on long enough to collect a sensor reading. The 
microprocessor can also be programmed to have sleep 
periods and operate only long enough to check all the 
sensors. The net average current consumption would be less 
than 25 mA without modulating the CPU on time. This 
approach is ideal for applications requiring battery operation 
or those trying to minimize power supply requirements. 

When connecting several sensors in parallel as shown, the 
leakage current of each sensor and its associated solder 
connections must be very low (200 nA). The ambient light 
incident on all the sensors must also be low. If these 
conditions are not met, the leakage currents or off currents 
(noise) may exceed the on current (signal). Minimizing the 
off state currents will also produce the greatest dynamic 
range for the sensing system. 

The OPAMP shown is one of a CMOS series produced by 
National Semiconductor. It is a single supply device with an 
output that can be driven rail-to-rail. Any OPAMP with 
equivalent characteristics is acceptable. You may even find it 
desirable to use one with a balance adjustment which can be 
used to adjust OPAMP offset and any quiescent noise or 
leakage out of the sensing system. 

Another consideration is the analog-to-digital range and 
resolution. If the sensor conditions vary, attempt to balance 
them by adjusting each LED current-limiting resistor. Keep in 
mind that if you have an eight-bit AID you will have 256 
different possible sensor levels. Make sure the sensor off 
state falls at the low end of the AID and the on state falls 
near the upper end by picking good AID reference voltages 
and carefully selecting the proper gain of the final amplifier or 
buffer. This will probably require prototyping and testing of 
your circuit to select the proper values. 

With regard to LED current, the 7445 shown in Figure 1 is 
rated for operation with 80 mA of sink current. However, try 
to limit the LED current to about 40 mA. Normally a lower 

LED drive current is recommended but this system will be 
pulsing the LEDs at a low duty cycle, so heating and LED 
degradation will not be a long term factor in most applica
tions. If you have problems with ambient light, operate the 
LEDs at a higher current level. Also, if you find you can work 
with 1 O mA or less and you have the extra CPU outputs, you 
may want to drive the LEDs directly from the CPU and save 
a chip. Check the specification of your CPU. Most CPUs 
have a particular eight-bit port which is rated to sink more 
current. 

Timing is another consideration. If the 68HC11 is clocked at 
8 MHz, the AID will complete a single conversion in 32 clock 
cycles or 16 µs. A few more instructions will be needed to 
turn on the LED and to allow the signal to stabilize so a 
channel read time of about 30 µs will be needed. All of these 
factors can be adjusted and fine tuned for a particular 
design. 

The 68HC11 includes a serial port option. This port can be 
used to communicate with another computer or CPU for 
sensor status and control. 

+5VDC 

TO CPU 
INPUT 

OPL560 
Photologic Sensor 

~~TOCPU v------ INPUT 

Figure 2 

Another application might be to have eight different sensor 
locations operate as digital inputs. This can be accomplished 
by using phototransistors and a pull-up resistor or a 
Photologic sensor as shown in Figure 2. These devices I 
would be connected directly to a CPU input. This approach • 
would be much faster but it will not provide as much informa- • 
lion about the state of the sensor channel. , ... 
Once you have introduced an CPU into your sensing 
application, the door is open for all sorts of possibilities. For 
instance, you may want to dynamically adjust the LED drive 
current for sensing conditions. Another possibility would be 
to monitor the signals while watching for a particular sensor 
signature which signals the occurrence of an event. Finally, 
you may want to add a temperature sensor to the system 
and use this data to factor out the temperature effects on the 
sensor. 

Bob Stricklin 
Technical Marketing Specialist 
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Maximizing Power Output Using the OP232W 

What can Optek offer the customer that was using the 
OP233W in high power output applications? There are too 
many possible variations of design for there to be a simple 
answer. Following are a few suggestions: 

The simplest option may be to increase the forward current 
to obtain the same output from the OP232W. Although the 
data sheet ratings have not been modified over the years, 
current production is significantly more reliable at higher 
drive currents than when the OP230W series was first 
produced in 1980. Provided the customer's circuitry can 
support the higher power supply loading, this may only 
require changing the value of a single resistor. 

As another option, many customers will find that the OP293 
series plastic components are easily substituted for the 
OP233W. Both are wide angle radiators (50 degree V.. angle 
for the OP233W, 60 degrees for the OP293), and in many 
applications the OP293 can fit into the same boards and 
sockets with no modifications. For those who can use this 
substitution, the higher on axis intensity available in the 
plastic component may actually offer improved performance. 
The main differences to be considered are the plastic versus 
hermetic construction and the overall package height of the 
OP293 product series. 

Depending on the application it may be reasonable to adopt 
a pulsed mode operation utilizing the fact that the instanta
neous power output can be very high while the average 
power is low. The circuitry involved is more complex than for 
a DC operating condition but need not be prohibitively 
complex or expensive. If the detector can be operated 
synchronously with the LED drive pulse there need be no 
loss of speed or sensitivity. Should synchronous operation 
not be practical but system response speed not be an issue, 
the detector can be used in an integrating mode with no loss 
in signal levels. See the following example. 

Example: Replacing a DC circuit with a 
pulsed circuit 

Assumptions: 

Application is an interrupter sensing whether an object is 
present in the optical path. 

Response speed is not a critical issue. 

Required output is Vo > 1 V unblocked, Vo < .1 V 
blocked. 

The optical path is such that an OP233W with 
E9 (APT) = 6 mW/cm2 is adequate but an OP232W with 
E9 (APT) = 4 mW/cm2 is not. 

Original circuit with DC current drive to LED: 

+SVDC +SVDC 

Replacement pulsed drive current circuit: 

V=6.5VP-P n 
D.C.=50% J L 
f=60Hz 

OP232W 

+5VDC 

J;.~ ~ r·'fn 
For the example, the value of Vo would be approximately the I 
same for both circuits in either the blocked or open optical 
path condition. However, the response time is approximately , 
10 microseconds for the DC circuit and 10 milliseconds for • ' 
the pulsed circuit. The speed of the pulsed circuit could be 
increased by raising the input frequency and reducing the 
RC product at the output. To maintain a low ripple on the 
output the RC product should be at least 2x the period of the 
input pulse waveform. 

Jim Woods 
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OPC226 ................................. 7-7 OPl1264, OPl1264A, OPl1264B, OPl1264C ..... 6-12 

OPC260 ................................. 7-8 OPl1266 ................................ 6-14 

OPC300R ................................ 7 -9 OPl150, OPl153 .......................... 6-16 

OPC8320, OPC8321, OPC8322, OPC8323 ...... 7-10 OPl150TX, OPl150TXV .................... 13-74 

OPC8324, OPC8325, OPC8326, OPC8327 ...... 7 -12 OPl210, OPl211 ......................... 13-76 

OPC922 ................................. 7-15 OPl340 ................................ 13-78 

OPC9XXX ................................ 7-14 OPl7002, OPl7010 ......................... 6-18 

OPF1402, OPF1402(SMA), OPl7320, OPl7340 ......................... 6-20 

OPF1412, OPF1414(ST) ................... 8-4 OPL550, OPL551 Series .................... 4-4 

OPF2404(SMA), OPF2414(ST) ................ 8-6 OPL560, OPL561, OPL562, OPL563 Series ..... 4-8 

OPF2406(SMA), OPF2416(ST) ................ 8-8 OPL583 ................................. 4-12 

OPF320A, OPF320B, OPF320C ............... 8-10 OPL800, OPL801 Series .................... 4-16 

OPF321A, OPF321B, OPF321C ............... 8-12 OPL800TXV ............................. 13-80 

OPF322A, OPF322B, OPF322C ............... 8-14 OPL810, OPL811, OPL812, OPL813 Series ..... 4-20 

OPF340A, OPF340B, OPF340C, OPF3400 ...... 8-16 OPR2100 ................................ 9-16 

OPF341A, OPF341B, OPF341C, OPF341D ...... 8-18 OPR5001B, OPR5002B, OPR5003B ........... 9-17 

OPF342A, OPF342B, OPF342C, OPF342D ...... 8-20 OPR5005 ................................ 9-20 

OPF345A, OPF345B, OPF345C, OPF345D ...... 8-22 OPR5200 .•.............................. 9-22 

OPF346A, OPF346B, OPF346C, OPF346D ...... 8-24 OPR5500 ................................ 9-23 

OPF347A, OPF347B, OPF347C, OPF347D ...... 8-26 OPR5910 ................................ 9-24 

OPF370A, OPF370B, OPF370C, OPF370D ...... 8-28 OPR5911 ................................ 9-25 

OPF371A, OPF371B, OPF371C, OPF371D ...... 8-30 OPR5913 ................................ 9-26 

OPF372A, OPF372B, OPF372C, OPF372D ...... 8-32 OPR5915 ................................ 9-27 

OPF390A, OPF390B, OPF390C, OPF390D ...... 8-34 OPR5925 ................................ 9-28 

OPF391A, OPF391B, OPF391C, OPF3910 ...... 8-36 OPR5929 ................................ 9-29 

OPF392A, OPF392B, OPF392C, OPF392D ...... 8-38 OPS665, OPS666, OPS667 .................. 5-2 

OPF395A, OPF395B, OPF395C, OPF3950 ...... 8-40 OPS690, OPS691, OPS692, OPS693 .......... 5-4 

OPF.396A, OPF396B, OPF396C, OPF3960 ...... 8-42 OPS695, OPS696, OPS697, OPS698 .......... 5-6 

OPF397A, OPF397B, OPF397C, OPF397D ...... 8-44 

OPF420 ................................. 8-46 

OPF421 ................................. 8-48 

OPF422 ................................. 8-50 

OPF430 ................................. 8-52 
OPF431 ................................. 8-54 

OPF432 ................................. 8-56 
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AUTHORIZED DISTRIBUTORS 

Alabama 
Arrow Electronics . . . 
Future Electronics . . 
Pioneer Technologies . 

Arizona 
Arrow Electronics . 
A.V.E.D ..... . 
Bell Industries . . . . . . . 
Future Electronics 
Pioneer Standard . 

California 
Added-Value 

Arrow Electronics . . . . . . . . 

Bell Industries . . . . . . . . . . 

Future Electronics . . . . . . . 

J.l.T. Supply ......... . 

Newark Electronics . 
Pioneer Standard . . 

Pioneer Technologies ..... . 
Time ............. . 

(205)837-6955 
(205)830-2322 
(205)837-9300 

(602)431-0030 
(602)951-9788 
(602)966-3600 
(602)968-7140 
(602)350-9335 

(619)558-8890 
(714 )573-5000 
(209)734-8861 
(818)880-9686 
(818)701-7500 
(510)490-9477 
(510)487-8416 
(619)565-4800 
( 408)453-1620 
(714)544-0200 
(714 )895-7801 
(310)826-2355 

(408)734-8570 
(818)340-1940 
(619)268-1277 
(818)772-6240 
(714 )250-4141 
(619)625-2800 
( 408)434-1122 
(714)256-9100 
(805)237-2220 
(209)784-2770 
(310)672-8548 
(714)753-5090 
(619)546-4906 
(818)865-5800 
(408)954-9100 
(619)578-2500 
(408)734-9888 
(818)593-8400 
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Colorado 
Added Value . . . . . . . 
Arrow Electronics . . . . . . 
Bell Industries . . . . . . . 
Future Electronics . . . . . . 
Newark Electronics . . 
Pioneer Technologies 

Connecticut 

. . (303)422-1701 

. . (303)375-1300 
. (303)424-1985 

.. (303)421-0123 

. . (303)373-4540 

.. (303)773-8090 

Arrow Electronics ........ (203)265-7741 
Bell Industries . . . . . . . . . . (203)269-6801 
C & D Electronics . . . . . . . . (203)459-2647 
Future Electronics ........ (203)743-9594 
Pioneer Standard . . . . . . . . (203)929-5600 

Florida 
Arrow Electronics . . . . . . . . (305)429-8200 

Chip Supply Co. . . . . 
Future Electronics ... 

( 407)333-9300 
. (407)298-7100 
. (407)767-8414 

(813)530-1222 
Pioneer Technologies ...... (407)834-9090 

(305)428-8877 

Georgia 
Arrow Electronics ........ (404)497-1300 
Bell Industries . . . . . . . . . . (800)525-6666 
Future Electronics . . . . . (404)441-7676 
Pioneer Technologies ...... (404)623-1003 

Illinois 
Arrow Electronics . (708)250-0500 
Bell Industries . . . . . . (708)640-1910 
Future Electronics . . . . (708)882-1255 
Pioneer Standard . . . . . . . . (708)495-9680 

Indiana 
Arrow Electronics 
Bell Industries ..... 
Pioneer Standard . . . 

Iowa 

. (317)299-2071 

. (317)875-8200 

. (219)489-0283 
(317)573-0880 

Arrow Electronics ........ (319)395-7230 

Kansas 
Arrow Electronics ........ (913)541-9542 



Maryland 
Arrow Electronics . . . . . 

Bell Industries . . . . . . . 
Future Electronics . . 
Pioneer Technologies . . . . . . 

Massachusetts 
Arrow Electronics . . . . . 
Bell Industries . . . . . . . . . . 
C & D Electronics . . . . . . . . 
Gerber Electronics . . 
Future Electronics . . 
Pioneer Standard . . . 

Michigan 
Arrow Electronics . . 

Bell Industries . . . . 

Future Electronics . 
Pioneer Standard . . 

Minnesota 
Arrow Electronics . . . 
Future Electronics . . 
Newark Electronics . . 
Pioneer Standard . . . 

Missouri 
Arrow Electronics . 
Future Electronics . . 
Pioneer Standard . . 

New Jersey 
Arrow Electronics . . . 
Bell Industries . . . . . 
Future Electronics . . 

Pioneer Standard . . . 

New Mexico 
Arrow Electronics . . . . . . 
Bell Industries . . . . . . . . 

(301)596-7800 
(301 )670-1600 
(410)290-5100 
(410)290-0600 
(301)921-3822 
(301)921-0660 

(508)658-0900 
(508)47 4-8880 
(413)781-1776 
(617)769-6000 
(508)779-3000 
(617)861-9200 

(313)455-0850 
(616)243-0912 
(810)347-6633 
(313)261-5270 
(616)698-1800 
(313)416-2157 

(612)941-5280 
(612)944-2200 
(612)331-6350 
(612)944-3355 

(314)567-6888 
(314)469-6805 
(314)542-3077 

(609)596-8000 
(201)227-6060 
(201 )299-0400 
(609)596-4080 
(201)575-3510 

(505)662-0745 
(505)292-2700 
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New York 
Arrow Electronics ........ (516)231-1000 

(212)643-1280 
(716)427-0300 

Future Electronics ........ (516)234-4000 
(716)272-1120 
(315)451-2371 

Pioneer Standard . . . . . . . . (607)722-9300 
(716)381-7070 

(516)921-8700 

Nevada 
Arrow Electronics ..... (702)331-5000 

North Carolina 
Arrow Electronics . . . . . . . . (919)876-3132 
Future Electronics ........ (704)455-9030 

(919)790-7111 

Pioneer Technologies . . . . . . (919)460-1530 

Ohio 
Arrow Electronics ........ (216)464-6688 

(513)435-5563 
(614)889-9347 
(216)248-3990 

Bell Industries .......... (513)434-8231 
(513)435-8660 

Future Electronics ........ (216)449-6996 
Pioneer Standard ........ (216)587-3600 

Oklahoma 
Arrow Electronics 
Pioneer Standard 

Oregon 
Arrow Electronics 
Bell Industries . . 
Future Electronics 

Pioneer Technologies 

Pennsylvania 
Arrow Electronics 
Bell Industries . . 
Pioneer Technologies . . . . 
Pioneer Standard . . . . . . 

(513)236-9900 
(614)848-4854 

.. (918)252-7537 

.. (918)665-7840 

. . (503)629-8090 

.. (503)644-1500 

. . (503)645-9454 

. . (503)626-7300 

.. (412)963-6807 

. . (215)953-2800 

.. (215)674-4000 

.. (412)782-2300 I 



South Carolina 
Newark Electronics ....... (803)487-1982 

Tennessee 
Arrow Electronics . . . . . . . . (901)367-0540 

Texas 
Arrow Electronics . . 

Future Electronics . . . . . . . 

Newark Electronics . 
Pioneer Standard . . 

Time 

Utah 
Arrow Electronics . 
A.V.E.D. . ..... . 
Bell Industries . . . 
Future Electronics 

Washington 
Almac/Arrow Electronics 
Bell Industries . . . . . . 
Future Electronics . . 
Pioneer Technologies . 

Wisconsin 
Arrow Electronics . . . . . . . . 
Bell Industries . . . . . . . . . . 
Future Electronics 
Pioneer Standard . . . . . . . . 

(512)835-4180 
(214)380-6464 
(713)530-4700 

(713)556-8696 
(214)437-2437 
(214)494-5911 
(512)835-4000 
(214)386-7300 

(713)495-4700 
(210)377-3440 
(214)621-0500 

(801 )973-6913 
(801 )975-9500 
(801 )255-9611 
(801 )972-8489 

(206)643-9992 
(206)885-9963 
(206)489-3400 
(206)644-7500 

(414)792-0150 
(414)547-8879 
(414)786-1884 
(414)784-3480 
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Canada 
Arrow Electronics 

Future Electronics . . . . . . . 

Pioneer-Standard Zentronics . 

. (514)421-7411 
( 416)670-7769 
( 418)871-7500 
(613)226-6903 
(604)421-2333 

. (403)250-5550 
( 403)438-2858 
(416)612-9200 
(613)820-8313 
(514)694-7710 
(418)877-6666 
(604)294-1166 
(204)786-7711 

. (403)291-1988 
( 403)482-3038 
(519)672-4666 
(514)737-9700 
(613)226-8840 
( 418)654-1077 
(604)273-5575 
(204 )989-1757 
(905)405-8300 

Newark Electronics ....... (800) 367-3573 



AUTHORIZED REPRESENTATIVES 

Alabama 
South Atlantic Component Sales 
1100 Jordan Lane, Ste D 
Huntsville, AL 35816 
Tel: . . . . 205-533-4229 
Fax: . . . . . . . 205-533-5008 

Arizona 
Pinnacle Component Sales, Inc. 
6728 E. Avalon Drive, Ste B 
Scottsdale, AZ 85251 
Tel: . . . . . . . 602-994-0441 
Fax: . . . . . . . 602-994-3638 

Pinnacle Component Sales, Inc. 
10200 E. Placita Cresta Verde 
Tucson, AZ 85749 
Tel: . . . . . 602-886-1726 
Fax: . . . . . . . 602-749-5539 

Arkansas 
Technology Representatives, Inc. 
17311 Dallas Parkway, Ste 140 
Dallas, TX 75248 
Tel: . . . . . 214-713-9027 
Fax: . . . . . . . 214-931-6159 

California 
Westrep 
3350 Scott Blvd., Bldg. 41 
Santa Clara, CA 95054 
Tel: . . . . . 408-988-8833 
Fax: . . . . . . . 408-988-3186 

Westrep 
2557 West-Woodland Dr. 
Anaheim, CA 92801 
Tel: . . . . . 714-527-2822 
Fax: . . . . . . . 714-527-3868 

Westrep 
16885 W. Bernardo Dr., Ste #285 
San Diego, CA 92127 
Tel: . . . . . . 619-674-1880 
Fax: . . . . . . . 619-674-1878 

Colorado 
Waugaman Associates 
4800 Van Gordon 
Wheat Ridge, CO 80033 
Tel: . 303-423-1020 
Fax: . . . . . . . 303-467-3095 

Connecticut 
VISTAssociates, Inc. 
2505 Main St. 
Stratford, CT 06497 
Tel: ........ 203-375-5456 
Fax: . . . . . . . . 203-375-6907 

Delaware 
L.D. Lowery, Inc. 
2801 W. Chester Pike 
Broomall, PA 19008 
Tel: ........ 610-356-5300 
Fax: ........ 610-356-8710 

Florida 
South Atlantic Component Sales 
6220 S. Orange Blossom Tr., Ste 151 
Orlando, FL 32809 
Tel: ........ 407-857-3650 
Fax: ........ 407-857-3298 

South Atlantic Component Sales 
1499 SW 5th Ave. 
Boca Raton, FL 33432 
Tel: ........ 407-391-1034 
Fax: ........ 407-391-1034 

South Atlantic Component Sales 
14240 Passage Way 
Seminole, FL 34646 
Tel: ........ 813-595-6397 
Fax: ........ 813-595-6397 

Georgia 
South Atlantic Component Sales 
3300 Holcomb Bridge Rd., Ste 210 
Norcross, GA 30092 
Tel: ........ 404-447-6154 
Fax: ........ 404-447-6714 

Idaho (Northern) 
Electra Technical Sales 
11411 N.E. 124th St. 
Kirkland, WA 98034 
Tel: ........ 206-821-7442 
Fax: ........ 206-821-7289 

Idaho (Southern) 
Waugaman Assoc. Utah, Inc. 
876 East Vine St. 
Murray, UT 84107 
Tel: ........ 801-261-0802 
Fax: ........ 801-261-0830 
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Illinois (Northern) 
KMA Sales Company 
1040 S. Arlington Heights Rd. 
Arlington Heights, IL 60005 
Tel: ........ 708-398-5300 
Fax: . . . . . . . . 708-398-5708 

Illinois (Southern) 
John G. Macke Co. 
11710 Administration Dr., Ste 31 
St. Louis, MO 63146 
Tel: . . . . . . 314-432-2830 
Fax: ........ 314-432-1456 

Indiana 
Electronic Sales & Engineering, Inc. 
P.O. Box 50009 
7739 East 88th Street 
Indianapolis, IN 46250 
Tel: . . . . . . 317-849-4260 
Fax: ........ 317-841-0231 

Iowa 
C.H. Horn & Associates 
4403 First Ave., Ste 411 
Cedar Rapids, IA 52402 
Tel: . . . . . . 319-393-8703 
Fax: ........ 319-393-7224 

Kansas 
S. W. Associates Inc. 
RR1, Box66A 
Parker, KS 66072-9734 
Tel: . . . . . . . . 913-898-6552 
Fax . . . . . . . . 913-898-6081 

Kentucky 
Midwest Marketing Associates 
30 Marco Lane 
Dayton, OH 45458 
Tel: ........ 513-433-2511 
Fax: ........ 513-433-6853 

Louisiana (Northern) 
Technology Representatives, Inc. 
17311 Dallas Parkway, Ste 140 
Dallas, TX 75248 
Tel: ........ 214-713-9027 
Fax: ........ 214-931-6159 

Louisiana (Southern) 
Technology Representatives, Inc. 
7801 N. Lamar, Ste D-96 
Austin, TX 78752 
Tel: . . . 512-452-2110 
Fax: ........ 512-458-6461 



Maine 
VISTAssociates, Inc. 
237 Cedar Hill St. 
Marlborough, MA 01752 
Tel: . . . . . . . 508-481-9277 
Fax: . . . . . . . 508-460-1869 

Maryland 
L.D. Lowery, Inc. 
2801 W. Chester Pike 
Broomall, PA 19008 
Tel: . . . . . . . 610-356-5300 
Fax: . . . . . . . 610-356-8710 

Massachusetts 
VISTAssociates, Inc. 
237 Cedar Hill St. 
Marlborough, MA 01752 
Tel: . . . . . 508-481-9277 
Fax: . . . . . . . 508-460-1869 

Michigan 
AP Associates, Inc. 
P.O. Box 777 
810 E. Grand River Ave. 
Brighton, Ml 48116 
Tel: . . . . . . 810-229-6550 
Fax: . . . . . . 810-229-9356 

Minnesota 
TECTEAM Sales, Inc. 
1621 E. 79th St., Ste 133 
Minneapolis, MN 55425 
Tel: . . . . . . 612-854-6616 
Fax: . . . . . . . 612-854-8031 

Mississippi 
South Atlantic Component Sales 
1100 Jordan Lane, Ste D 
Huntsville, AL 35816 
Tel: . . . . . 205-533-4229 
Fax: . . . . . . . 205-533-5008 

Missouri 
John G. Macke Co. 
11710 Administration Dr., Ste 31 
St. Louis, MO 63146 
Tel: . . . . 314-432-2830 
Fax: . . . . . . . 314-432-1456 

Montana 
Waugaman Associates 
4800 Van Gordon 
Wheat Ridge, CO 80033 
Tel: . . 303-423-1020 
Fax: . . . . . . . 303-467-3095 

Nebraska (Western) 
_Waugaman Associates 
4800 Van Gordon 
Wheat Ridge, CO 80033 
Tel: ........ 303-423-1020 
Fax: ........ 303-467-3095 

Nebraska (Eastern) 
S.W. Associates, Inc 
RR1, Box66A 
Parker, KS 66072-9732 
Tel: ........ 913-898-6552 
Fax: . . . . . . . . 913-898-6081 

Nevada (Northern) 
Westrep 
3350 Scott Blvd., Bldg. #41 
Santa Clara, CA 95054 
Tel: ........ 408-988-8833 
Fax: . . . . . . . . 408-988-3186 

Nevada (Southern) 
West Rep 
2557 West-Woodland Dr. 
Anaheim, CA 92801 
Tel: ........ 714-527-2822 
Fax: ........ 714-527-3868 

New Hampshire 
VISTAssociates, Inc. 
237 Cedar Hill St. 
Marlborough, MA 01752 
Tel: ........ 508-481-9277 
Fax: ........ 508-460-1869 

New Jersey (Southern) 
L.D. Lowery, Inc. 
2801 W. Chester Pike 
Broomall, PA 19008 
Tel: ........ 610-356-5300 
Fax: ........ 610-356-8710 

New Jersey (Northern) 
Technical Marketing Group 
175-3C Fairfield Ave. 
West Caldwell, NJ 07006 
Tel: ........ 201-226-3300 
Fax: ........ 201-226-9518 

New Mexico 
S. W. Sales, Inc. 
7137 Settlement Way, NW 
Albuquerque, NM 87120 
Tel: ........ 505-899-9005 
Fax: . . . . . . . . 505-899-8903 
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New York 
KLM Garner 
P.O. Box"C" 
46 Clinton St. 
Clark Mills, NY 13321 
Tel: . . . . . . 315-853-6126 
Fax: ........ 315-853-3011 

KLM Garner 
111 Marsh Rd. 
Pittsford, NY 14534 
Tel: ........ 716-381-8350 
Fax: . . . . . . . . 716-381-6703 

New York (NYC & Long Island) 
Technical Marketing Group 
20 Broad Hollow Rd. 
Melville, NY 11747 
Tel: ........ 516-351-8833 
Fax: ........ 516-351-8667 

North Carolina 
South Atlantic Component Sales 
5200 Park Rd., Ste 103 
Charlotte, NC 28209 
Tel: ........ 704-525-0510 
Fax: ........ 704-525-9714 

South Atlantic Component Sales 
4904 Waters Edge Drive, Ste 268 
Raleigh, NC 27606 
Tel: ........ 919-859-9970 
Fax: ........ 919-859-9974 

North Dakota 
TECTEAM Sales, Inc. 
1621 E. 79th Street 
Suite 133 
Minneapolis, MN 55425 
Tel: . . . . . .. 612-854-6616 
Fax: ........ 612-854-8031 

Ohio 
Midwest Marketing Associates 
30 Marco Lane 
Dayton, OH 45458 
Tel: ........ 513-433-2511 
Fax: ........ 513-433-6853 

Midwest Marketing Associates 
5001 Mayfield Rd., Ste 212 
Lyndhurst, OH 44124 
Tel: . . 216-381-8575 
Fax: ........ 216-381-8857 



Oklahoma 
Technology Representatives, Inc. 
17311 Dallas Parkway, Ste 140 
Dallas, TX 75248 
Tel: . 214-713-9027 
Fax: . . . . . . . 214-931-6159 

Oregon 
Electra Technical Sales 
6700 S.W. 105th Ave., Ste 300 
Beaverton, OR 97005 
Tel: . 503-643-5074 
Fax: . . . . . . . 503-526-2055 

Pennsylvania (Eastern) 
L.D. Lowery, Inc. 
2801 W. Chester Pike 
Broomall, PA 19008 
Tel: . 610-356-5300 
Fax: . . . . . . . 610-356-8710 

Pennsylvania (Western) 
Midwest Marketing Associates 
5001 Mayfield Rd., Ste 217 
Lyndhurst, OH 44124 
Tel: . 216-381-8575 
Fax: . . . . . . . 216-381-8857 

Rhode Island 
VISTAssociates, Inc. 
237 Cedar Hill St. 
Marlborough, MA 01752 
Tel: . 508-481-9277 
Fax: . . . . . . . 508-460-1869 

South Carolina 
South Atlantic Component Sales 
5200 Park Rd., Ste 103 
Charlotte, NC 28209 
Tel: . 704-525-0510 
Fax: . . . . . . . 704-525-9714 

South Dakota 
TECTEAM Sales, Inc. 
1621 E. 79th St., Ste 133 
Minneapolis, MN 55425 
Tel: . 612-854-6616 
Fax: . . . . . . . 612-854-8031 

Tennessee 
South Atlantic Component Sales 
1100 Jordan Lane, Ste D 
Huntsville, AL 35816 
Tel: . 205-533-4229 
Fax: . . . . . . . 205-533-5008 

Texas 
Technology Representatives, Inc. 
17311 Dallas Parkway. Ste 140 
Dallas, TX 75248 
Tel: ........ 214-713-9027 
Fax: ........ 214-931-6159 

Technology Representatives, Inc. 
7801 N. Lamar, Ste D-96 
Austin, TX 78752 
Tel: . . 512-452-2110 
Fax: ........ 512-452-9184 

S. W. Sales 
1930 So. Alma School Rd., #C205 
Mesa, AZ 85210 
Tel: . . 915-594-8259 
Fax: ........ 602-345-7874 

Utah 
Waugaman Assoc. Utah, Inc. 
876 East Vine St. 
Murray, UT 84107 
Tel: . . 801-261-0802 
Fax: ........ 801-261-0830 

Vermont 
VISTAssociates, Inc. 
237 Cedar Hill St. 
Marlborough, MA 01752 
Tel: . . 508-481-9277 
Fax: . . . . . . . . 508-460-1869 

Virginia 
L. D. Lowery, Inc. 
2801 W. Chester Pike 
Broomall, PA 19008 
Tel: . . 610-356-5300 
Fax: ........ 610-356-8710 

Washington 
Electra Technical Sales 
11411 N.E. 124th St. 
Kirkland, WA 98034 
Tel: . . 206-821-7442 
Fax: ........ 206-821-7289 

West Virginia 
Midwest Marketing Associates 
30 Marco Lane 
Dayton, OH 45458 
Tel: . . 513-433-2511 
Fax: ........ 513-433-6853 
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Wisconsin (Northern) 
TECTEAM Sales, Inc. 
1621 E. 79th St., Ste 133 
Minneapolis, MN 55425 
Tel: . . 612-854-6616 
Fax: ........ 612-854-8031 

Wisconsin (Southern) 
KMA Sales Company 
2433 North Mayfair Rd., Ste 202 
Milwaukee, WI 53226-1406 
Tel: . . 414-259-1771 
Fax: . . . . . . . . 414-259-0246 

Wyoming 
Waugaman Associates 
4800 Van Gordon 
Wheat Ridge, CO 80033 
Tel: . . 303-423-1020 
Fax: . . . . . . . . 303-467-3095 

Canada 
Electronics Sales Professionals 
(ESP) Inc. 
104-215 Stafford Rd. 
Nepean, Ontario K2H 9C1 
Canada 
Tel: . . 613-828-6881 
Fax: . . . . 613-828-5725 

Puerto Rico 
Pedro E. Conesa Nazario 
PECN 
P.O. Box 235, Station 6 
Ponce, Puerto Rico 00732 
Tel: . . 809-841-6394 
Fax: ........ 809-259-1272 
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INTERNATIONAL SALES 
OFFICE LOCATIONS 

ARGENTINA 
YELS.R.L. 
Virrey Cevallos 143 
1077 Buenos Aires 
Argentina 
TEL: ................ 54 1401025 

541 45 7140 
FAX: ............... 54 1 45 2551 

AUSTRALIA 
Reserve Electronics Pty. Ltd. 
24 Brisbane Street 
Perth, Western Australia 6000 
TEL: ................ 61 9 3289755 
FAX: ............... 61 9 3288791 

Reserve Electronics Pty. Ltd. 
133-135 Alexander Street, 
Crows Nest, New South Wales 2065 
Australia 
TEL: ................ 02 9068486 
FAX: ............... 02 9068535 

Reserve Electronics Pty. Ltd. 
21 Drummond Place, Carlton, 
Melbourne, Victoria 3053 
Australia 
TEL: ................ 03 6652536 
FAX: ............... 03 6634077 

AUSTRIA 
Eurodis Electronics GmbH 
Lamezanstrasse 10 
A - 1232 Vienna 
Austria 
TEL: ............... .43 161 062 0 
FAX: ............... 43 161 062 151 

BELGIUM 
DECATEL N.V./B.V. 
Rue de la Technologiestraat, 31 
B-1080 Brussel 
Belgium 
TEL: ................ 32 2 469 0336 
FAX: ............... 32 2 469 0607 

DENMARK 
OKI Dansk Komponent Import A/S 
Kongevejen 83 
DK-2840 Holte 
Denmark 
TEL: ............... .45 45 41 0500 
FAX: .............. .45 45 41 0512 

FINLAND 
OY BEXAB FINLAND AB 
P.O. Box51 
SF- 02631 Espoo 
Finland 
TEL: ............... 358 0 502 3200 
FAX: ............... 358 0 502 3294 

FRANCE 
Avnet EMG S.A. 
79/81, rue Pierre Semard 
92320 Chatillon Cedex 
France 
TEL: ............... 33 1 49 65 26 56/57 
FAX: ............... 3314965 2678 

Isotope Electronics 
Z.A. De Courtaboeuf 
Bat B11, Rue d'lslande 
91946 Les Ulis 
France 
TEL: ............... 33 1 69 86 97 97 
FAX: ............... 33 1 69 28 93 92 

GERMANY 
Fietje Sensor-
und Optoelektronik GmbH 
Augustenstr. 48 a 
18055 Rostock 
Germany 
TEL: ............... 49 381 49 09 18 1 
FAX: ............... 49 381 49 09 18 2 

Getronic GmbH 
Warnstedtstrasse 57 
22504 Hamburg 
Germany 
TEL: ............... 49 40 540 4046 
FAX: ............... 49 40 540 6733 

IGS 
Schweinfurter Str. 7 
90427 Nuremberg 
Germany 
TEL: ............... 49 911 30 71 29 7 
FAX: ............... 49 911 30 71 29 0 

IGS 
TBMannheim 
Westring 3 
68305 Mannheim 
Germany 
TEL: ............... 49 621 74 67 33 
FAX: ............... 49 621 74 67 33 

20-8 

Neumueller-Fenner GmbH 
Mehlbeerenstr. 2 
82024 Taufkirchen 
Germany 
TEL: ............... 49 89 61 44990 
FAX: ............... 49 89 61 449980 

HONG KONG 
Tektron Electronics (HK) Ltd. 
1702 Bank Centre 
636 Nathan Road 
Kowloon 
Hong Kong 
TEL: ............... 852 388 0629 
FAX: ............... 852 780 5871 

INDIA 
Victory Electronics 
138, Lower Palace Orchards 
Bangalore-560, 003 
India 
TEL: ............... 91 80 369 353 
FAX: ............... 91 80 559 1056 

IRELAND 
Amtech Industries LTD 
Cargo Terminal 
Ballymun Industrial Estate 
Dublin II 
Eire 
TEL: ............... 3531 842 6514 
FAX: ............... 353 1 842 6867 

I SRA EL 
El-Gev Electronics Ltd. 
Building 101 P.0.B. 50 
Tirat-Yehuda 73175 
Israel 
TEL: ............... 972 3 971 2056 
FAX: ............... 972 3 971 2407 

ITALY 
Avnet EMG S.R.L. 
Divisione della Avnet De Mico 
Viale Vittorio Veneto, 8 
20060 Cassina De' Pecchi (Ml) 
Milano 
Italy 
TEL: ............... 39 2 95 34 3600 
FAX: ............... 39 2 95 34 4390/437 



JAPAN 
Teksel Co. Ltd. 
TBC, Higashi 2-27-10 
Shibuya-ku, Tokyo 150 
Japan 
TEL: ................ 03-5467-9000 
FAX: ............... 03-5467-0777 

KOREA 
MS International Corp. 
C.P.O. Box 6780 
Rm. No. 1205 Haechun Bldg. 
#831,Yucksam-Dong 
Kangnam-Ku, Seoul, 
Korea 
TEL: ................ 82 2 553 0901 
FAX: ............... 82 2 553 0046 

82 2 555 5584 

THE NETHERLANDS 
Koning En Hartman Elektronics B.V. 
Energieweg, 1 
2627 AP Delft 
Holland 
TEL: ................ 31 15 60 9906 
FAX: ............... 31 15 61 9194 

NEW ZEALAND 
D. Graham Reid Trading As 
Professional Electronics 
22B Milford Road 
P.O. Box 31127 
Auckland 9 
New Zealand 
TEL: ................ 64 9 410 9690 
FAX: ............... 64 9 410 2971 

NORWAY 
Berendsen Electronics A/S. 
P.O. Box 9376 - Gronland 
0135 Oslo 
Norway 
TEL: ............... .47 22 67 6800 
FAX: .............. .47 22 67 7380 

SINGAPORE 
Seamax Engineering Pie. Ltd. 
Blk 6001 Bedok Ind. Park C 
#02-2280/2282 
Singapore 1647 
TEL: ................ 65 445 1828 
FAX: ............... 65 445 6388 

65 241 9422 

SOUTH AFRICA 
Communica (Pty) LTD. 
364 Pretorius Street 
Pretoria, 0001 
South Africa 
TEL: ............... 27 12 322 3721 
FAX: ............... 27 12 322 7613/21 

SPAIN 
Amitron-Arrow S.A. 
Albasanz, 75 
28037 Madrid 
Spain 
TEL: ............... 34 1 304 3040 
FAX: ............... 34 1 327 2472 

SWEDEN 
Martinsson Elektronik AB 
lnstrumentvaegen 16 
Box 9060 
S-126 09 Haegersten 
Sweden 
TEL: ............... 46 8 7 44 0300 
FAX: ............... 46 8 744 3403 

SWITZERLAND 
MemotecAG 
Gaswerkstrasse 32 
CH-4901 Langenthal 
Switzerland 
TEL: ............... 41 63 28 1122 
FAX: ............... 41 63 22 3506 

TAIWAN 
Sea Union Engineering Ent. Ltd. 
P.O. Box 45-95 
3rd Fl., 162, Chang an East Road 
Sec. 2 
Taipei 10406 
Taiwan R.O.C. 
TEL: ............... 886 2 751 6856 

886 2 751 2063 
FAX: ............... 886 2 751 6958 

886 2 751 2062 

THAILAND 
Thai Seamax Electronics Co. Ltd. 
93/2 Ekamai Soi 3, 
Sukhumvit 63 Bangkok 10110 
Thailand 
TEL: ............... 66 2 391 7020 
FAX: ............... 66 2 381 2970 
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TURKEY 
AZtech Elektronik Ltd. 
Kaptanpasa Sokak No. 25/2 
Gaziosmanpasa 06700 
TR-Ankara 
Turkey 
TEL: ............... 90 312 44 70 38 4 
FAX: ............... 90 312 44 70 38 7 

UNITED KINGDOM 
Highland Electronics Limited 
Albert Drive 
Burgess Hill 
West Sussex RH15 9TN 
TEL: ............... 44 444 245 021 

44 444 236 000 
FAX: ............... 44 444 236 641 

Pacer Components Ltd. 
Horseshoe Park, Unit 20 
Pangbourne, Reading 
Berkshire RG8 7JW 
TEL: ............... 44 73 484 5280 
FAX: ............... 44 73 484 5425 

OPTEK 

REGIONAL OFFICES 

CENTRAL EUROPE 
Reiner Dollwetzel 
Optek Technology, Inc. 
Flemingstrasse 27 
91154 Roth 
Germany 
TEL: ................ 49 917187061 
FAX: ............... 49 91 716 3410 

WESTERN EUROPE 
Jean Pascal Delaporte 
Optek Technology, Inc. 
Space4 
20, rue Lavoisier 
Pontoise 
95302 Cergy-Pontoise Cedex 
France 
TEL: ................ 331 34 24 8788 
FAX: ............... 331 34 24 8433 
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Optek Technology, Inc. 1215 W. Crosby Road Carrollton, Texas 75006 (214) 323-2200 Fax (214) 323-2396 
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Corporate Headquarters: 
1215 W. Crosby Road Carrollton, TX 75006 Telephone (214) 323-2200 FAX (214) 323-2396 
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