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Siemens Components, Inc., Optoelectronics Division

Company Overview

Siemens Components, Inc., Optoelec-
tronics Division is headquartered in
Cupertino, California - in the heart of
Silicon Valley. Siemens is a world
leader in light emitting diode (LED)
technology, sophisticated CMOS IC
design, optics, and packaging. Our
product line includes:

n Small Alphanumeric Displays

n Programmable Display ™
Devices

Intelligent Display ® Devices
Military Displays )

Numeric Displays

Bar Graphs, Light Bars

LED Lamps

Optocouplers

Infrared Emitting Diodes &
Photodetectors

Custom Optoelectronic Products

Our materials technology includes:
visible and IR LEDs (GaAsP, GaP or
combinations of these, GaAlAs, and
Silicon Carbide) and photodetectors.
Assembly of final products is done
offshore in Malaysia. Our Malaysia
plant is a show case of automation
and efficiency, featuring the latest
automated assembly and test
equipment - resulting in high yields
and high quality products.

History

Siemens Optoelectronics Division
began in 1969 as Litronix to manufac-
ture LED lamps, numeric displays,

and optocouplers for the OEM market, -

as well as calculators and watches for
the consumer market. In 1977
Siemens acquired Litronix and
refocused priorities toward the basic
business of producing and marketing
LED materials and components.

Siemens Optoelectronics is a division
of Siemens Components, Inc., which
is part of Siemens U.S.A. with sales
of $3.1 billion and over 27,000 em-
ployees. Siemens U.S.A. includes
Siemens Corporation, six U.S.

operating companies, Siemens
affiliates and joint ventures. The six
operating companies are Siemens
Communications Systems, Siemens
Components, Siemens Energy and
Automation, Siemens Information
Systems, Siemens KWU, and
Siemens Medical Systems.

Siemens U.S.A. is a member of the
worldwide Siemens organization
which has sales of $34 billion,
353,000 employees, and 172 pro-
duction facilities in 35 countries.

Technology Strengths
Our strengths are in the following
areas:
» Continual process development/
improvement in LED material
= In-house design of complex
CMOS integrated circuits using
the latest CAD/CAM and CAE
equipment
= Sophisticated optics and
" packaging capabilities
= State-of-the-art system know how
for complex IC/LED hybrids
» Leading supplier of custom
optoelectronic products
= Ahistory of innovation:
« Invented Intelligent Display
devices, 1977
« Invented Programmable
Display devices, 1984
Both feature built-in CMOS IC
control circuits for easy
interface with microprocessors
Second sourced by our
competitors because of market
acceptance

Quality and Reliability

Every aspect of day-to-day produc-
tion is closely monitored and verified
to ensure that all materials, pro-
cesses, manufacturing, and testing
meet precise engineering standards.
Rigorous quality control checks are
built into each stage of production.
The finished product undergoes
thorough electrical, optical, dimen-

sional, and visual inspections
resulting in products of superior
quality. Our overall product quality
average is 50 PPM. Our worldwide
quality system including PPM and
SOC programs, and our flexible
manufacturing capabilities, allows us
to produce the industry’s highest
quality products with Just-In-Time
deliveries at competitive prices.

Product Applications

Siemens optoelectronic products are
used in a broad range of electronic/
commercialfindustrial/military market
segments, such as: test instrumenta-
tion, medical equipment, computers
and computer peripherals, telecom-
munications, process/industrial
controls, terminals, and power
supplies.

Conclusion

Siemens is strategically positioned to
concentrate efforts on innovative
products and systems offering value-
added and cost-effective features to
our customers. All our resources and
capabilities in the production of LED
materials (visible and infrared), R&D
engineering, IC design, optics/
packaging, automated assembly, and
a strong focus on reliability keep
Siemens at the leading edge of opto
technology.



TABLE OF CONTENTS

Custom
Optoelectronic
Products

Page Number(s)
AIPRANUMEIC INAEX............cooiiiii e i iv - ix
Quality and Reliability Information -
Quality at Siemens OPtOBIECHONICS..............c.cvviiiiiieieiii ittt s e =&
Optoelectronics, Quality and Reliability ...... 2 28
High Reliability and Military Optoelectronic ev 6 3z
Reliability Report, Monolithic Intelligent Display® Devices . 7 =g
Optocoupler Manufacturing and Reliability .............ccccceee. .8 a
Reliability Report, Small Outline Surface Mount COUPIEIS .......c.ccceciriiiiiiiiireinincreciere et 12
Custom Optoelectronic Products _ég 2
Custom Optoelectronic PrOAUGCES ..........ccciiiiiiiiiii e Z&m
Custom Optoelectronic Materials and Die . . )
LED DI ..ueueiiiresisie sttt ettt kbbb ke h bt bbb bbb bbbttt 2=~

LED Intelligent Display® & Programmable Display™ Devices, Military Displays,
Small Alphanumeric Displays

Application Notes
Siemens Components/Semiconductor Group Sales Offices

Application
Notes

©
Selector Guide g
LED Intelligent Display & Programmable Display Devices, Military Displays, Small Alphanumeric Displays ...... 2-7 3
Selector Guide: Intelligent Display Assemblies §
Intelligent DiSPlay ASSEMDIIES ......cc..cciiueiiireieici ettt et e ra et s e b e s be st e st sbe b esesbe s antebaesesneebensenseneases
LED Numeric Displays, LED Bar Graphs and Light Bars _
SEIBCION GUITE ....cveviivieetietetiteeteee ettt et e s e st e e ebeeae et e et eteebeebe b ess et e ebessetsshaseebeesessessesseseaseanasers et b ebebsereesensensersrn 3-2 ee
Numeric Displays .3-4 EX
Light Bars.......... .3-12 g2
Bar Graphs.......... ...3-18 g5
GIraPNS fOF DISPIAYS ...eeeveveererieiiriiiertetere ettt gt ettt et stese s st eta et esetasaasastesassasses e sseeten e st nbeatssbes s eaenseebensensenensenee 3-22 =
LED Lamps
SEIEBCIOT GUIE ......eveviiiciieeit ettt cte e e bt e be e e et e e e ba e st e ebe e st easesbesasassesssessessessees s e s eetesbeesbsessassbensesasensenseans 4-2 2.,
Packaging of LEDs on Continuous Tapes . 4-5 c':' §
Lamps ....ccoeeeens 4-6 28
Lamp Accessories .. ...4-25 w
Graphs fOr LAMIPS .....ciiiieiieiiieeciee ettt e sttt bbb bbb s bbb e sn e bt eb s e b e e 4-27
Optocouplers (Optoisolators)
SIECION GUILE ....v.evviiiieit ettt bbb 5-2 BE
Tape & Reel Packaging for SOIC8 Optocouplers .5-7 SE
Surface Mount Lead Bend Options................... ..5-8 =5
OPIOCOUPIETS ..ottt et sae e srete s e asne s s e e asre e bensetessenaetssenseneas ettt bttt b bean e 5-9
Fiber Optic Devices
SIECIOT GUIAE .....ivnieiiiciitct e bbb bbb bbbt b e bbb e 6-2 2
FIDEr OPLIC DEVICES ......ciiiiiiiiiiicitc ettt bbb bbbt 6-3 2
=
Infrared Emitters 2
SEIBCION GUILR .....voveevveveceseeee ettt bttt s bt et b et ste s b e bbb e e e b s b et b s ba et b st b e bbb s bbbttt 7-1 =
INFFAEA EMIMEIS ...ttt a e e b s sa s e b bbbt sn s b 7-5
Photodiodes Es
SEIECION GUILE ...ttt sttt s ettt bttt b et es b et a e b st s e b e s eb et abebesede e et st bt e e b ebennebenenesnen 8-1 22
PROIOAIOTES ......oveeieetcct ettt ettt ss e s e bbb e st b s 8-4 E E
Phototransistors g2
SEIECTON GUIE ...ttt ettt b et b bbbt s e bbb s et r et es e e st b esbbat s ebe b ensean 9-1 £
PROTOITANSISIONS ...ttt st bbb s 9-4
Photovoltaic Cells g
SEIECTOT GUIE ...ttt ettt sttt et ettt ee ke s s s b b eae b e st s b et abebemeseae e e s b be s e e s ebeseebesenenacen 10-1 B2
PROLOVOIAIC COIIS ....cuvveveiivieieseieessaesesse e sseteasses st b esssses b sssas s ssesse s ssass s s b s b ess st s sense b saebessebstantcinbesbssene 10-2 ;30
Application Notes ‘ ’ *
List of APPlICAtION NOLES .........ciiiiiiiiiiiiiii i b 11-1 I



ALPHANUMERIC INDEX

PART NO.

4N25
4N26
4N27
- 4N28

4N32
4N33
4N35
4N36
4N37

6N138
6N139

2004-9002
2004-9003
2004-9015
2004-9016
2004-9019
2004-9020
2004-9053

2600-7048

2600-7048
2600-7048

BP103-2
BP103-3
BP103-4
BP103-5
BP103-6

BP103B-2
BP103B-3
BP103B-4

BP104
BP104BS

BPW21
BPW32
BPW33
BPW34
BPW34B
BPW34F

BPX38-2
BPX38-3
BPX38-4
BPX38-5
BPX38-6

BPX43-2 -
BPX43-3
BPX43-4
BPX43-5
BPX43-6

BPX48
BPX60
BPX61
BPX63
BPX65

BPX66

BPX79

BPX80
BPX81-2

_Photoxtr, T1 %4, Plastic, 25°.

DESCRIPTION PAGE

Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ...5-9
Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ...5-9
Optocoupler, 6 Pin Sngl, 10% CTR, 7500V ...5-9
Optocoupler, 6 Pin Sngl, 10% CTR, 7500V ...5-9

Optocoupler, 6 Pin Sngl, 500% CTR, 7500V .5-11
Optocoupler, 6 Pin Sngl, 500% CTR, 7500V .5-11
Optocoupler, 6 Pin Sngl, 100% CTR, 7500V .5-12
Optocoupler, 6 Pin Sngl, 100% CTR, 7500V .5-12
Optocoupler, 6 Pin Sngl, 100% CTR, 7500V .5-12

Optocoupler, 8 Pin Sngl, 300% CTR, 6000V,

Low Input Current ..........occveveereevernerenriseennnees 5-14
Optocoupler, 8 Pin Sngl, 400% CTR, 6000V,
Low Input CUITENt ......cc.ecvvererieiimicercrrenrinens 5-14

Clip & Collar, T1 ¥a, Black
Clip & Collar, T1 %/, Clear
Clip & Collar, T1, Clear ..
Clip & Collar, T1, Black.....
Mount, Right Angle, T1 3/, Black
Reflector, T1%a, Polished......

Disc, Slotted, for SFH910

Wafer, Epitaxial, 655nm, D-Shaped GaAsP/

GaAs 1-8
Wafer, Epitaxial, 655nm, 3' GaAsP/GaAs ..... 19
Wafer, Epitaxial, 655nm, 2" GaAsP/GaAs .....1-10

Photoxtr, TO-18, Plastic Lens, 55°...
Photoxtr, TO-18, Plastic Lens, 55 °..
Photoxtr, TO-18, Plastic Lens, 55 °..
Photoxtr, TO-18, Plastic Lens, 55°
Photoxtr, TO-18, Plastic Lens, 55°...

Photoxtr, T1 %a, Plastic, 25°....
Photoxtr, T1 %, Plastic, 25°

Photodiode, Plastic w/Filter, 60°, PIN
Photodiode, Plastic wiFilter, SMD....

Photodiode, TO-5, Hermetic, 60° ....
Photodiode, Clear Plastic, 60°.
Photodiode, Clear Plastic, 60°.
Photodiode, Clear Plastic, 60°, PIN .
Photodiode, Plastic, 60° ..................
Photodiode, Plastic wiFilter, 60°, PIN .

Photoxtr, TO-18, Hermetic, 40° ...
Photoxtr, TO-18, Hermetic, 40°
Photoxtr, TO-18, Hermetic, 40°
Photoxtr, TO-18, Hermetic, 40° ...
Photoxtr, TO-18, Hermetic, 40° ...

Photoxtr, TO-18, H ic, 20°
Photoxtr, TO-18, Hermetic, 20° ...
Photoxtr, TO-18, Hermetic, 20° ...
Photoxtr, TO-18, Hermetic, 20° ...
Photoxtr, TO-18, Hermetic, 20 *

Photodiode, Plastic, Differential, 60° ..
Photodiode, TO-5, Flat Glass Lens, 50° ........
Photodiode, TO-5, Flat Glass Lens, 50°,
Photodiode, TO-18, Rnd Plastic Lens, 75°....8-26
Photodiode, TO-18, Flat Plas. Lens,

Hermetic, PIN 8-28
Photodiode, TO-18, Flat Glass Lens,

Hermetic, PIN 8-30
Photovoltaic Cell, .18'x.18", 135nA/LX .......... 10-2

9-12
.n8-12

Photoxtr, Plastic, 10 Element Array
Photoxtr, Mini, 18 Deg, 1.0mA......

PART NO.

BPX81-3
BPX81-4
BPX82
BPX83
BPX84
BPX85
BPX86
BPX87
BPX88
BPX89

BPX90
BPX90K
BPX91B
BPX92

BPY11P-4
BPY11P-5

BPY62-2
BPY62-3
BPY62-4
BPY62-5
BPY62-6

BPY63P
BPY&4P

CNY17-1
CNY17-2
CNY17-3
CNY17-4

CNY17F-1
CNY17F-2
CNY17F-3
CNY17G-F-1
CNY17G-F-2
CNY17G-F-3

DL330M
DL340M
DL430M
DL440OM

DL1414T
DL1416B
DL1416T

DL1814
DL2416T
DL3416

DLG1414
DLG2416
DLG3416
DLG4137
DLG5735

DLG5736

DLG7137

DLO1414
DLO2416
DLO3416

DLO4135
DLO7135

DLR1414
DLR2416

DESCRIPTION

Photoxtr, Mini, 18 Deg, 1.6mA....
Photoxtr, Mini, 18 Deg, 2.5mA....
Photoxtr Plastic, 2 Element Array
Photoxtr Plastic, 3 Element Array ...
Photoxtr Plastic, 4 Element Array
Photoxtr Plastic, 5 Element Array
Photoxtr Plastic, 6 Element Array ..
Photoxtr Plastic, 7 Element Array ...
Photoxtr Plastic, 8 Element Array ..
Photoxtr Plastic, 9 Element Array ...

Photodiode, Plastic, 60°
Photodiode, Plastic w/Filter, 60°.
Photodiode, Plastic, 60°
Photodiode, Plastic, 60°

Photovoltaic, .08°x.15", 47nA/LX.
Photovoltaic, .08'x.15", 56nA/LX

Photoxtr, TO-18, 8° ...
Photoxtr, TO-18, 8°
Photoxtr, TO-18, 8°
Photoxtr, TO-18, 8°
Photoxtr, TO-18, 8° ...

Photovoltaic Cell, 650nA/LX ...
Photovoltaic Cell, 250nA/L

Optocoupler, 6 Pin Sngl, 40% CTR, 5300V ...5-16
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V ...5~16
Optocoupler, 6 Pin Sngl, 100% CTR, 5300V .5-16
Optocoupler, 6 Pin Sngl, 160% CTR, 5300V.5-16

Optocoupler, 6 Pin Sngl, 40% CTR, 5300V ...5-20
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V ...5-20
Optocoupler, 6 Pin Sngl, 100% CTR, 5300V .5-20
Optocoupler, 6 Pin Sngl, 40% CTR, 5300V ...5-20
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V ...5-20
Optocoupler, 6 Pin Sngl, 100% CTR, 5300V .5-20

Display, .11°, Red, CC MPX, 3 Digit ..
Display, .11%, Red, CC MPX, 4 Digit ..
Display, .15", Red, CC MPX, 3 Digit ..
Display, . 15", Red, CC MPX, 2 Digit ..

int. Display, 4 Char, .112", Red ..
Int. Display, 4 Char, .160", Red ..
Int. Display, 4 Char, .160°, Red ..

Int. Display, 4 Char, .112°, Red ..
Int. Display, 4 Char, .160", Red ..
Int. Display, 4 Char, .225", Red ..

Int. Display, 4 Char, .145°, Grn, 5x7 Dot Mtrx 2-44
Int. Display, 4 Char, .200°, Grn, 5x7 Dot Mtrx 2-49
Int. Display, 4 Char, .270",Grn, 5x7 Dot Mtrx 2-55
Int. Display, Sngl, .43", Grn, 5x7 Dot Matrix .. 2-36

Display, .68°, Grn, 5x7 Dot Matrix, Com. Row
Cathode.
Display, .68", Grn, 5x7 Dot Matrix, Com. Row
Anode

2-61

2-61

int. Display, Sngl, .68", Grn, 5x7 Dot Matrix .. 2-40
Int. Display, 4 Char, .145", HER,5x7 Dot Mtrx 2-44

‘Int. Display, 4 Char, .200°, HER,5x7 Dot Mtrx 2-49

Int. Display, 4 Char, .270", HER 5x7 Dot Mtrx 2-55

Int. Display, Sngl, .43", HER, 5x7 Dot Matrix . 2-36
Int. Display, Sngl, .68", HER, 5x7 Dot Matrix . 2-40

Int. Display, 4 Char, .145", Red, 5x7 Dot Mtrx 2-44
Int. Display, 4 Char, .200", Red, 5x7 Dot Mtrx 2-49



ALPHANUMERIC INDEX

PART NO.
DLR3416

DLR5735
DLR5738

GBG1000
GBG4850

GL56

GLB2500
GLB2550
GLB2800
GLB2820
GLB2855
GLB2885

H11A1
H11A2
H11A3
H11A4
H11A5
H11AA1

H11B1
H11B2
H11B3

H11C4
H11C5
H11Cé

HD1075G
HD10750
HD1075R
HD1075Y
HD1077G
HD10770
HD1077R
HD1077Y

HD1105G
HD11050
HD1105R
HD1105Y
HD1107G
HD11070
HD1107R
HD1107Y

HD1131G
HD11310
HD1131R
HD1131Y
HD1133G
HD11330
HD1133R
HD1133Y

- HDSP2000LP
HDSP2001LP
HDSP2002LP
HDSP2003LP
IDA1414-16-1
IDA1414-16-2

IDA1416-32
IDA2416-16

DESCRIPTION PAGE
Int, Display, 4 Char, .270°, Red, 5x7 Dot Mtrx 2-55
Display, .68°, Red 5x7 Dot Matrix, Com. Row

Cathode 2-61
Display, .68", Red 5x7 Dot Matrix, Com. Row
ode 2-61

Bar Graph, Green, 10 Element......
Bar Graph, Green, 10 Element ..

Lamp, Axial, Green, 1.0 mcd/10mA, 40°....... 4-23

Light Bar, Green, .15"'x.35' Emitting Area......3-12
Light Bar, Green, .15°,75" Emitting Area......3-13
Light Bar, Green, .35"x.15" Emitting Areas....
Light Bar, Green, .35°x.15" Emitting Areas....
Light Bar, Green, .35°x.35" Emitting Area......3-16
Light Bar, Green, .35"x.75" Emitting Area......3-17

Optocoupler, 6 Pin Sngl, 50% CTR, 7500V ...
Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ...
Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ...
Optocoupler, 6 Pin Sngl, 10% CTR, 7500V ...
Optocoupler, 6 Pin Sngl, 30% CTR, 7500V ...
Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ...

Optocoupler, 6 Pin Sngl, 500% CTR, 7500V .5-28
Optocoupler, 6 Pin Sngl, 200% CTR, 7500V .5-28
Optocoupler, 6 Pin Sngl, 100% CTR, 7500V .5-28

Optocoupler, 6 Pin Sngl, Photo SCR, 7500V . 5-30
Optocoupler, 6 Pin Sngl, Photo SCR, 7500V. 5-30
Optocoupler, 6 Pin Sngl, Photo SCR, 7500V.5-30

Display, .28", Grn, CA, DP Right....
Display, .28°, HER, CA, DP Right ..
Display, .28°, Red, CA, DP Right
Display, .28", Yel, CA, DP Right.
Display, .28, Grn, CC, DP Right
Display, .28", HER, CC, DP Right ..
Display, .28", Red, CC, DP Right
Display, .28", Yel, CC, DP Right ....

Display, .39°, Grn, CA, DP Right....
Display, .39°, HER, CA, DP Right ..
Display, .39, Red, CA, DP Right
Display, .39", Yel, CA, DP Right.
Display, .39, Grn, CC, DP Right
Display, .39", HER, CC, DP Right ..
Display, .39, Red, CC, DP Right
Display, .39", Yel, CC, DP Right ....

Display, .53", Grn, CA, DP Right
Display, .53", HER, CA, DP Right ..
Display, .53", Red, CA, DP Right
Display, .53", Yel, CA, DP Right.
Display, .53", Grn, CC, DP Right
Display, .53", HER, CC, DP Right ..
Display, .53", Red, CC, DP Right
Display, .53", Yel, CC, DP Right ....

Small Alphanumeric Comm. Disply, 4 Char,
.15" Dot Matrix Red ..
Small Alphanumeric X
15" Dot Matrix Yel ....covvevivnciiiiiiecinein, 2-6.
Small Alphanumeric Comm. Disply, 4 Char,

2

15" Dot Matrix HER ...c.....cvevvirnieneennicnens 3
Small Alphanumeric Comm. Disply, 4 Char,

15" Dot Matrix G ... 2-63
Int. Display Asmbly, 16 Char w/Buffer............ 2-185

Int. Display Asmbly, 16 Char wfo Buffer ........ 2-185

Int. Display Asmbly, 32 Char ..
Int. Display Asmbly, 16 Char

..2-189

PART NO.
IDA2416-32

IDA3416-16
IDA3416-20
IDA3416-32

IDA7135-16
IDA7135-20
IDA7137-16
IDA7137-20

1
IL2
ILS
ILs
IL9
IL1o
L1t
IL30
IL31
IL55
IL74
L1018
1L201
1L202
1L203
1L205
1L206
1L207
IL2n
IL212
IL213
IL215
1L216
IL217
IL221
1L222

IL223

1L250

1L251

IL252
I1L256

1L400

1L410
1L420

ILCT6
ILD1
iLD2
iLDs

ILD30
ILD31
ILD32

DESCRIPTION PAGE
Int. Display Asmbly, 32 Char ...........ceeeunneee 2-193
Int. Display Asmbly, 16 Char .. 2-197

.2-197
2-197

Int. Display Asmbly, 20 Char ..
Int. Display Asmbly, 32 Char

2-201
.2-201
.2-201
2-201

Int. Display Asmbly, 16 Char
Int. Display Asmbly, 20 Char ..
Int. Display Asmbly, 16 Char ..
Int. Display Asmbly, 20 Char ..

Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ...5-32
Optocoupler, 6 Pin Sngl, 100% CTR, 7500V .5-32
Optocoupler, 6 Pin Sngl, 50% CTR, 7500V ...5-32

Optocoupler, 4 Pin Sngl, 20% CTR, 8KV

w/o Base Lead 5-38
Optocoupler, 6 Pin Sngl, 20% CTR, 8KV
w/Base Lead .... 5-38
Optocoupler, 4 Pin Sngl, 50% CTR, 8KV
w/o Base Lead 5-39
Optocoupler, 6 Pin Sngl, 50% CTR, 8KV
w/Base Lead 5-39

Optocoupler, 6 Pin Sngl, 100% CTR, 7500V .5-40
Optocoupler, 6 Pin Sngl, 200% CTR, 7500V .5-40
Optocoupler, 6 Pin Sngl, 100% CTR, 7500V .5-40
Optocoupler, 6 Pin Sngl, 12.5% CTR, 7500V 5-42

Optocoupler, 8 Pin Sngl, Hi-Spd 100nS,5mA 5-45
Optocoupler, 6 Pin Sngl, 10% CTR, 7500V ...5-47
Optocoupler, 6 Pin Sngl, 30% CTR, 7500V ...5-47
Optocoupler, 6 Pin Sngl, 50% CTR, 7500V ...5-47

Optocoupler, SMD, Pxtr, 40% CTR, 2500V ...5-49
Optocoupler, SMD, Pxtr, 3% CTR, 2500V ...5-49
Optocoupler, SMD, Pxtr, 100% CTR, 2500V .5-49

Optocoupler, SMD, Pxtr, 20% CTR, 2500V ...5-51
Optocoupler, SMD, Pxtr, 50% CTR, 2500V ...5-51
Optocoupler, SMD, Pxtr, 100% CTR, 2500V .5-51

Optocoupler, SMD, Pxtr, 20% CTR, 2500V ...5-53
Optocoupler, SMD, Pxtr, 50% CTR, 2500V ...5-53
Optocoupler, SMD, Pxtr, 100% CTR, 2500V .5-53

Optocoupler, SMD, Photodarl, 100% CTR,
2500V 5-55

Optocoupler, SMD, Photodarl, 200% CTR,
2500V ..ot 5-55

........... 5-55
Optocoupler, 6 Pin Sngl, 20% CTR, 7500V,
AC Input ..5-58
Optocoupler, 6 Pin Sngl, 20% CTR, 7500V,
AC INPUL ..ot 5-58
Optocoupler, 6 Pin Sngl, 100% CTR,
7500V, AC INPUL ..ot 5-58
Optocoupler, SMD, 20% CTR, 2500V,
AC INPUL ..ot 5-60
Optocoupler, 6 Pin Sngl, Photo SCR,
7500V 5-63
Optocoupler, 6 Pin Sngl, Triac, 7500V .......... 5-64
Optocoupler, 6 Pin Sngl, Triac, 7500V .......... 5-68

Optocoupler, 8 Pin Dual, 20% CTR, 7500V...5-72
Optocoupler, 8 Pin Dual, 20% CTR, 7500V...5-74
Optocoupler, 8 Pin Dual, 100% CTR, 7500V.5-74
Optocoupler, 8 Pin Dual, 50% CTR, 7500V...5-74

Optocoupler, 8 Pin Dual, 100% CTR, 7500V.5-40
Optocoupler, 8 Pin Dual, 200% CTR, 7500V.5-40
Optocoupler, 8 Pin Dual, 500% CTR, 7500V .5-80
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PART NO.

ILD55
ILD74

ILD250
ILD251
ILD252
ILD610-1
ILD610-2
ILD610-3
ILD610-4
ILQ1
ILQz
ILQs
ILQ30
ILQ31
ILQ32
ILQ55
1LQ74
IP-18A

IRL80OA
IRL81A

18SD2010
1SD2011
1ISD2012
1SD2013

1SD2310
1SD2311
1sD2312
1SD2313

1SD2351
ISD2352
1SD2353

LD242-2

LD242-3

LD260
LD261-4
LD261-5
LD262
LD263
LD264
LD265
LD266
LD267
LD268
LD269

LD271
LD271H
LD271L
LD271LH

DESCRIPTION PAGE

Optocoupler, 8 Pin Dual, 100% CTR, 7500V 5-40
Optocoupler, 8 Pin Dual, 12.5% CTR, 7500V 5-42

Optocoupler, 8 Pin Dual, 50% CTR, 7500V,
AC Input
Optocoupler, 8 Pin Dual, 20% CTR, 7500V,

AC Input 5-58
Optocoupler, 8 Pin Dual, 100% CTR, 7500V,

AC Input

Optocoupler, 8 Pin Dual, 40% CTR, 7500V...5-82
Optocoupler, 8 Pin Dual, 63% CTR, 7500V...5-82
Optocoupler, 8 Pin Dual, 100% CTR, 7500V .5-82
Optocoupler, 8 Pin Dual, 160% CTR, 7500V .5-82

Optocoupler, 16 Pin'Quad, 20%CTR, 7500V 5-74
Optocoupler, 16 Pin Quad,100%CTR,7500V 5-74
Optocoupler, 16 Pin Quad, 50%CTR, 7500V 5-74

Optocoupler, 16 Pin Quad,100%CTR,7500V 5-40
Optocoupler, 16 Pin Quad, 200%CTR,7500V5-40
Optocoupler, 16 Pin Quad, 500%CTR,7500V5-80
Optocoupler, 16 Pin Quad,100%CTR,7500V 5-40
Optocoupler, 16 Pin Quad,12.5%CTR,7500V5-42

LED Die, Masked Diffused GaAsP ................ 1-11

Emitter, IR, Side Facing, GaAs
Emitter, IR, Side Facing, GaAlAs....

Small Alphanumeric Indus. Disply, 4 Char,

15" Dot Matrix Red ...
Small Alphanumeric Indus. A s
15" Dot Matrix Yel ......c.cccveveniincinnnnsinecnnes
Small Alphanumeric Indus.
.15" Dot Matrix HER ........cooocvinininnineiicicinniens
Small Alphanumeric Indus.

157 Dot Matrix Grn ..vceeevcececeeviereeencenecnenens

Small Alphanumeric Indus.
.20" Dot Matrix Red .........coeevomirnineenneneicecninns
Small Alphanumeric Indus
.20" Dot Matrix Yel

Small Alphanumeric Indus s
.20" Dot Matrix HER .....ccvvvevvenericrniirenieinnns
Small Alphanumeric Indus.
.20" Dot Matrix GIN .......cccoevenmnivensnnieieeins

Small Alphanumeric Indus. Disply, 4 Char,
.20" Dot Matrix Yel, Sunlight View.................. 2-87
Small Alphanumeric Indus. Disply, 4 Char,
.20" Dot Matrix HER, Sunlight View ............... 2-87
Small Alphanumeric Indus. Disply, 4 Char,
.20" Dot Matrix Grn, Sunlight View................. 2-87

Emitter, IR, TO-18, 40°..
Emitter, IR, TO-18, 40°

Emitter, IR, 10 Element Array ..
Emitter, IR, Mini, Plastic, 30°
Emitter, IR, Mini, Plastic, 30°
Emitter, IR, 2 Element Array.
Emitter, IR, 3 Element Array.
Emitter, IR, 4 Element Array.
Emitter, IR, 5 Element Array.
Emitter, IR, 6 Element Array.
Emitter, IR, 7 Element Array.
Emitter, IR, 8 Element Array.
Emitter, IR, 9 Element Array

Emitter, IR, T1 %a, Plastic, 25°
Emitter, IR, T1 34, Plastic, 25°
Emitter, IR, T1 %4, Plastic, 25°,1" Leads ........7

Emitter, IR, T1 %4, Plastic, 25°,1' Leads ........ 7-12

PART NO.

LD273

LD274-1
LD274-2
LD274-3

LD275-1
LD275-2
LD275-3

LD1005
LD1006
LD1007

LD1103
LD1104
LD1105

LDB5410

LDG1151

LDG1152
LDG1153
LDG2330,

LDG3901
LDG3902
LDG3903

LDG5071
LDG5072
LDG5171
LDG5172

LDG5591
LDG5592

LDH1111
LDH1112
LDH1113
LDH2310

LDH3801
LDH3602
LDH3603

LDH5021
LDH5022
LDH5023

LDH5121
LDH5122
LDH5123

LDH5191
LDH5192
LDH5183

LDR1101
LDR1102
LDR1103

LDR3701
LDR3702

LDRS001
LDR5002
LDR5003

LDR5091
LDR5092
LDR5093

DESCRIPTION

Emitter, IR, T1 %s, Plastic, 25°, Oval ..
Emitter, IR, T1 %4, Plastic, 10° ...
Emitter, IR, T1 %4, Plastic, 10°

Emitter, IR, T1%a, Plastic, 10° ...

PAGE

7-14
.7-16
.7-16
7-16

Emitter, IR, T1 %/a, Plastic, 18° ...
Emitter, IR, T1 31, Plastic, 18°
Emitter, IR, T1 %/, Plastic, 18° ....

7-18
.7-18
7-18

Lamp, Red/Grn, T1 %4, 2.5 mcd/20mA, 100° 4-6
Lamp, Red/Grn, T1%/4, 4.0 med/20mA, 100° 4-6
Lamp, Red/Grn, T1 %4, 6.3 mcd/20mA, 100° 4-6

Lamp, Red/Grn, Rect, 1.0 mcd/20mA,100° ..4-7
Lamp, Red/Gm, Rect, 1.6 mcd/20mA,100° ..4-7
Lamp, Red/Grn, Rect, 2.5 mcd/20mA,100° ..4-7

Lamp, Blue, T1 ¥4, 2.5 mcd/20mA, 16°......... 4-8

Lamp, Grn,-T1, 2.5 mcd/20mA, 70° ..
Lamp, Grn, T1, 6.0 mcd/20mA, 70° ..
Lamp, Grn, T1, 10 mcd/20mA, 70°
Lamp, Grn, Replaced by LG S260-
E7502 4-18

Lamp, Grn, Rect, 1.0 mcd/20mA, 100°
Lamp, Grn, Rect, 1.6 mcd/20mA, 100°
Lamp, Grn, Rect, 2.5 mcd/20mA, 100°

Lamp, Grn, T1 %/, 2.5 mcd/20mA, 70°..........
Lamp, Grn, T1 34, 6.0 mcd/20mA, 70°. .
Lamp, Grn, T1 %4, 2.5 mcd/20mA, 70°.
Lamp, Grn, T1 %4, 6.0 mcd/20mA, 70°.

Lamp, Grn, T1 %4, 40 mcd/20mA, 24°........... 4-12
Lamp, Grn, T1 %/, 80 mcd/20mA, 24°........... 4-12

Lamp, HER, T1, 2.6 med/10mA, 70° ....
Lamp, HER, T1, 4.0 mcd/10mA, 70° .
Lamp, HER, T1, 6.0 mcd/10mA, 70° ....
Lamp, HER, Replaced by LS $260-DO
E7502

Lamp, HER, Rect, 1.6 mcd/10mA, 100°
Lamp, HER, Rect, 2.5 mcd/10mA, 100°
Lamp, HER, Rect, 4.0 mcd/10mA, 100°

Lamp, HER, T1 %/, 2.0 mcd/10mA, 70°
Lamp, HER, T1 34, 4.0 mcd/10mA, 70° .
Lamp, HER, T1 ¥4, 6.0 mcd/10mA, 70°......

Lamp, HER, T1 %/, 2.0 med/10mA, 70°
Lamp, HER, T1.%4, 4.0 mcd/10mA, 70°
Lamp, HER, T1 %4, 6.0 mcd/10mA, 70°

Lamp, HER, T1%4, 10 mcd/10mA, 24°..........
Lamp, HER, T1%/a, 20 mcd/10mA, 24°. .
Lamp, HER, T1 %, 30 mcd/10mA, 24°..........

Lamp, Red, T1, 1.0 mcd/20mA, 70°
Lamp, Red, T1, 2.0 mcd/20mA, 70°..
Lamp, Red, T1, 4.0 mcd/20mA, 70°

Lamp, Red, Rect, 0.4 mcd/20mA, 100° ........4~10
Lamp, Red, Rect, 0.63 mcd/20mA, 100° ......4-10

Lamp, Red, T1 34, 1.0mcd/20mA, 70°.
Lamp, Red, T1 %1, 2.5mcd/20mA, 70° .
Lamp, Red, T1 %a, 4.0mcd/20mA, 70°

Lamp, Red, T1 %4, 2.5 mcd/20mA, 24°
Lamp, Red, T1 %, 4.0 mcd/20mA, 24°
Lamp, Red, T1 ¥4, 10 mcd/20mA, 24°
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PART NO.

LDR5101
LDR5102
LDR5103
LDRG2340

LDY1131
LDY1132
LDY1133
LDY2320

LDY3801
LDY3802
LDY3803

LDY5061
LDY5062

LDY5161
LDY5162
LDY5163

LDY5391
LDY5392
LDY5393

LG3369-EO
LG3369-FO

LG5411-LO
LG5411-NO
LG5411-PO

LG5469-EO
LG5469-FO

LG K380
LG $260-DO

LPD80A
LPT80A
LPT85A

LPT100
LPT100A
LPT100B
LPT110
LPT110A
LPT110B

LS3369-EO
LS3369-FO

LS5421-MO
LS5421-PO
LS5421-Q0

L.S5469-EO
LS5469-FO

LS K380
L8S260-DO

LUS250-DO
LY3369-EO
LY3369-FO
LY5421-MO

LY5421-PO
LY5421-Q0

DESCRIPTION

Lamp, Red, T1 34, 1.0 mcd/20mA, 70°
Lamp, Red, T1 34, 2.5 mcd/20mA, 70°
Lamp, Red, T13/4, 4.0 mcd/20mA, 70°

Lamp, Yel, T1, 1.0 mecd/10mA, 70° ..

Lamp, Yel, T1, 2.0 mcd/10mA, 70°

Lamp, Yel, T1, 4.0 mcd/10mA, 70° ..

Lamp, Yel, Replaced by LY S260-DO
750 .

Lamp, Yel, Rect, 1.0 mcd/20mA, 100°..........
Lamp, Yel, Rect, 1.6 mcd/20mA, 100°. .
Lamp, Yel, Rect, 2.5 mcd/20mA, 100° ..........

Lamp, Yel, T1 %4 1.0 mcd/10mA, 70°...
Lamp, Yel, T1 %4 2.5 mcd/10mA, 70°...

Lamp, Yel, T1 %4 1.0 mcd/10mA, 70°...
Lamp, Yel, T1 %/ 2.5 mcd/10mA, 70°...
Lamp, Yel, T1 34 4.0 mcd/10mA, 70°...

Lamp, Yel, T1 3/a 10 mcd/10mA, 24° ....
Lamp, Yel, T1 %4 20 mcd/10mA, 24°
Lamp, Yel, T1 3/2 30 mcd/10mA, 24°

Lamp, Grn, T1, Low Curr, 0.63 mcd/2mA
Lamp, Grn, T1, Low Curr, 1 mcd/2mA ..........

Lamp, Grn, T1 %a, Superbrt, 10 med/10mA ..4-15
Lamp, Grn, T1 %a, Superbrt, 25 mcd/10mA ..4-15
Lamp, Grn, T1 %4, Superbrt, 40 mcd/10mA ..4-15

Lamp, Grn, T1 %/a, Low Curr, 0.63 mcd/2mA . 4-16
Lamp, Grn, T1 ¥4, Low Curr, 1 mcd/2mA......4-16

Lamp, Grn, T1, ATQUS ..cceiiveeeiiieeneeneesenes 4-17
Lamp, Grn, T1 %4, SOT-23 SMD,Replaces

LDG2330-Z42 ... 4-18

Photodrlgtn, NPN, Side Facing, Plastic, 40° .9-16
Photoxtr, NPN, Side Facing, Plastic, 40° ....... 9-17
Photoxtr, NPN, Side Facing, Plastic, 40°........ 9-19

Photoxtr, Ceramic, TO-18, 25°
Photoxtr, Ceramic, TO-18, 25° ..
Photoxtr, Ceramic, TO-18, 25° ..
Photoxtr, Ceramic, TO-18, 25° ..
Photoxtr, Ceramic, TO-18, 25° ..
Photoxtr, Ceramic, TO-18, 25° ..

Lamp, HER, T1, Low Curr, 0.63 mcd/2mA ....4-14
Lamp, HER, T1, Low Curr, 1 mcd/2mA ......... 4-14

‘Lamp, HER, T1 %4, Superbrt, 16 mcd/10mA .4-15

Lamp, HER, T1 %/, Superbrt, 40 mcd/10mA .4-15
Lamp, HER, T1 %4, Superbrt, 63 mcd/10mA .4-15

Lamp, HER, T1%/4, Low Curr, 0.63 mcd/2mA 4-16
Lamp, HER, T1 %4, Low Curr, 1 mcd/2mA ....4-16

Lamp, HER, T1, Argus .......ccoevervemnuennerenenns 4-17
Lamp, HER, SOT-23 SMD, Replaces
LDH2310-Z42 4-18

Lamp, Red/Grn, SOT-23 SMD, Replaces

LDRG2340-Z42 4-18

Lamp, Yel, T1, Low Current, 0.63 mcd/f2mA .4-14
Lamp, Yel, T1, Low Current, 1 mcd/2mA ...... 4-14

Lamp, Yel, T1 %/, Superbrt, 16 mcd/10mA ...4-15
Lamp, Yel, T1 %1, Superbrt, 40 mcd/10mA ...4-15
Lamp, Yel, T1 %4, Superbrt, 63 mcd/10mA ...4-15

vii

PART NO.

LY5469-EO
LY5469-FO

LYK380
LYS260-DO

MCA230
MCA231
MCA255
MCT2

MCT2E

MCT6
MCT270
MCT271
MCT272
MCT273
MCT274
MCT275
MCT276
MCT277
MDL2416C -
MDL2416TXV
MDL2416TXVB
MPD2545
MPD2547

MPD2548

MSD2010 TXV
MSD2010 TXVB
MSD2011 TXV
MSD2011 TXVB
MSD2012 TXV
MSD2012 TXVB
MSD2013 TXV
MSD2013 TXVB

MSD2310 TXV
MSD2310 TXVB
MSD2311 TXV
MSD2311 TXVB
MsD2312 TXV
MSD2312 TXVB
MSD2313 TXV
MSD2313 TXVB

MSD2351 TXV
MSD2351TXVB
MSD2352 TXV

DESCRIPTION PAGE

Lamp, Yel, T1 3, Low Curr, .63 mcd/2mA....4-16
Lamp, Yel, T1 %, Low Curr, 1 mcd/2mA...... 4-16

Lamp, Yel, T1, ArQuS .......ccoovevereiiinnninene. 4-17
Lamp, Yel, SOT-23 SMD, Replaces
LDY2320-Z42.........covvcvrerrineririiricereinisisenns 4-18

Optocoupler, 6 Pin Sngl, 100% CTR, 7500V .5-85
Optocoupler, 6 Pin Sngl, 200% CTR, 7500V . 5-85
Optocoupler, 6 Pin Sngl, 100% CTR, 7500V .5-85

Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ...5-87
Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ...5-87
Optocoupler, 6 Pin Sngl, 20% CTR, 7500V ...5-89

Optocoupler, 6 Pin Sngl, 50% CTR, 7500V ...5-91
Optocoupler, 6 Pin Sngl, 45% CTR, 7500V ...5-91
Optocoupler, 6 Pin Sngl, 75% CTR, 7500V ...5-91
Optocoupler, 6 Pin Sngl, 125% CTR, 7500V .5-91
Optocoupler, 6 Pin Sngl, 225% CTR, 7500V .5-91
Optocoupler, 6 Pin Sngl, 70% CTR, 7500V ...5-91
Optocoupler, 6 Pin Sngl, 15% CTR, 7500V ...5-91
Optocoupler, 6 Pin Sngl, 100% CTR, 7500V .5-91

Int. Display, 4 Char, .15", Red, Hi-Rel
Int. Display, 4 Char, .15", Red, Military . .
Int. Display, 4 Char, .15, Red, Military ..........

Prog. Display, 4 Char, .25", Dot Matrix HER,

Hi-Rel 2-103

Prog. Display, 4 Char, .25°, Dot Matrix Grn,
i-Rel

Hi-Re 2-103
Prog. Display, 4 Char, .25°, Dot Matrix Yel,

Hi-Rel 2-103
Small AlphaNumeric Mil. Disply, 4 Char,

15" Dot Matrix Red ........ccceieinnniiiinnnnnne, 2-113
Small AlphaNumeric Mil.

15" Dot Matrix Red .........c.cccovievernvinenceeninns 2-113

Small AlphaNumeric Mil.
.15" Dot Matrix Yel ..
Small AlphaNumeric
.15 Dot Matrix Yel
Small AlphaNumeric Mil.
15" Dot Matrix HER ........ccccvveenrcicinnnnnn 2-113
Small AlphaNumeric Mil. s
15" Dot Matrix HER ......cc.cooviemicrieniicnnnenes 2-113
Small AlphaNumeric Mil.

.15% Dot Matrix Grn e 2-113
Small AlphaNumeric Mil.
15" Dot Matrix GIN .....ccvviveonieirciccacninnias 2-113
Small AlphaNumeric Mil.
.20" Dot Matrix Red ..........cooevvirncnivcrnrinnnns 2-124
Small AlphaNumeric Mil.
.20" Dot Matrix Red .......c...cccoevnvvscicnnnanns 2-124
Small AlphaNumeric Mil.
20" Dot Matrix Yel ....ccccooviiviineinieiicniiiinene 2-124
Small AlphaNumeric Mil.
.20" Dot Matrix Yel ........c.ccovceriviermnnnreennnns 2-124

Small AlphaNumeric Mil.
.20" Dot Matrix HER ....c...ccovvvvvvicnneiniciinens 2-124
Small AlphaNumeric Mil.
.20" Dot Matrix HER ....
Small AlphaNumeric Mil.
.20" Dot Matrix Grn
Small AlphaNumeric Mil.

.20" Dot Matrix GIN .....c.cceveerernencnirerevenennans 2-124
Small AlphaNumeric Mil. Disply, 4 Char,
.20" Dot Matrix Yel, Sunlight View................. 2-135
Small AlphaNumeric Mil. Disply, 4 Char,
.20° Dot Matrix Yel, Sunlight View................. 2-135

Small AlphaNumeric Mil. Disply, 4 Char,
.20" Dot Matrix HER, Sunlight View ..
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PART NO.
MSD2352 TXVB

MSD2353 TXV
MSD2353 TXVB

0BG1000
0OBG4830
OLB2300
0OLB2350
0OLB2600

OLB2620
OLB2655
OLB2685

PD1165
PD1167

PD2435
PD2436
PD2437

PD3535
PD3536
PD3537

PD4435
PD4436
PD4437

PFOK-1

RB-428
RM-14A

RM-158
RM-62A
RM-64A
RM-73A
RM-81B
RM-85D
RM-86A
RP-12C
RP-13CB

RBG 1000
RBGA4820

RL50
RL54
RL55

SFH100
SFH200
SFH204
SFH205
SFH205-Q2
SFH206
SFH206K

SFH217
SFH217F

LED Die, Mask-Diffused GaAsP, Monolithic..

DESCRIPTION PAGE
Small AlphaNumeric Mil. Disply, 4 Char, .
.20" Dot Matrix HER, Sunlight View .............. 2-135
Small AlphaNumeric Mil. Disply, 4 Char,

.20" Dot Matrix Grn, Sunlight View................. 2-135
Small AlphaNumeric Mil. Disply, 4 Char,

.20" Dot Matrix Grn, Sunlight View................. 2-135

Bar Graph, HER, 10 Element....
Bar Graph, HER, 10 Element.
Light, Bar, HER, .15°%.35" Emitting Area .
Light, Bar, HER, .15'x.75" Emitting Area .
Light, Bar, HER, .35"x.15" Emitting Areas

Light, Bar, HER, .25°x.15" Emitting Areas
Light, Bar, HER, .35'x.35" Emitting Area .
Light, Bar, HER, .35'}.75' Emitting Area ....... 3-17

Display, 1.16" Sq. 8x8 Dot Matrix HER 2-146
Display, 1.16" Sq. 8x8 Dot Matrix Grn .2-146

Prog.
Prog.

Prog. Display, 4 Char, .200%, 5x7 Dot Matrix
HER 2-154
Prog. Display, 4 Char, .200", 5x7 Dot Matrix
Red 2-154
Prog. Display, 4 Char, .200°, 5x7 Dot Matrix
Grn 2-154

Prog. .270°, 5x7 Dot Matrix
HER
Prog. Display, 4 Char, .270", 5x7 Dot Matrix
Red 2-164
grog. Display, 4 Char, .270°, 5x7 Dot Matrix

mn

Display, 4 Char,
2-164

2-164

Prog. Display, 4 Char, .45", 5x7 Dot Matrix
HER
Prog. Display, 4 Char, .45°, 5x7 Dot Matrix

Red 2-174

Prog. Display, 4 Char, .45", 5x7 Dot Matrix

Grn 2-174
Kit, Plastic Fiber Optic ..........cococvvvureeriinreeninns 6-15
LED Die, Mask-Diffused GaAsP .................... 1-12
LED Die, Mask-Diffused GaAsP, Monolithic
w/Cursor 1-13

LED Die, Mask-Diffused GaAsP, Monolithic...

LED Die, Mask-Diffused GaAsP, Monalithic ..
LEDDie, Mask-Diffused GaASP, Monolithic ..
LED Die, Mask-Diffused GaAsP, Monolithic..
LED Die, Mask-Diffused GaAsP, Monolithic..
LED Die, Mask-Diffused GaAsP, Monolithic.. 1-20

LED Die, Mask-Diffused GaAsP .................... 1-21
LED Die, Mask-Diffused GaAsP, Point
Source...... . 1-22

Bar Graph, Red, 10 Element ....
Bar Graph, Red, 10 Element ....

Lamp, Axial, Red, 0.5 mcd/10mA, 90°....
Lamp, Axial, Red, 0.4 mcd/10mA, 90°
Lamp, Axial, Red, 2.0 mcd/10mA, 90° ....

Photodiode, Plastic, 60° ....
Photodiode, Plastic, 60° ..
Photodiode, 4 Quadrant, Pl
Photodiode, Black, T0-92, PIN, 70°.
Photodiode, Black, TO-92, PIN, 70° .
Photodiode, Black, TO-92, PIN, 60° ..............
Photodiode, Clear Plastic, TO-92, PIN, 60°...

Photodiode, T1 ¥, Plastic, Flat Top, PIN ..
Photodiode, T1 %a, Plastic w/Filter, Flat Top.
PIN 8-52

PART NO.

SFH225
SFH248
SFH248F

SFH250
SFH250F

SFH250V

SFH303-2
SFH303-3
SFH303-4
SFH303F-2
SFH303F-3
SFH303F-4

SFH305-2
SFH305-3

SFH309-2
SFH309-3
SFH309-4
SFH309-5
SFH309F-2
SFH309F-3
SFH309F-4
SFH309F-5

SFH317-2
SFH317-3
SFH317-4
SFH317F-2
SFH317F-3
SFH317F-4

SFH350 -
SFH350F

SFH350V

SFH400-2
SFH400-3
SFH401-2
SFH401-3
SFH401-4
SFH402-2
SFH402-3

SFH405-2
SFH405-3

SFH409-1
SFH409-2
SFH409-3

SFH431-1
SFH431-2
SFH431-3
SFH435

SFH450
SFH450V

SFH451V
SFH452v
SFH480-1

SFH480-2
SFH480-3

SFH481-1

viii

" Photoxtr, T1, Plastic w/Fil

DESCRIPTION

Photodiode, Black Plastic, PIN, 60°.
Photodiode, Plastic, 6Q° ...............
Photodiode, Plastic w/Filter, 60° ...

Photodiode Detector, Plastic, Fiber Optic .....6-3
Photodiode Detector, Plastic wiFilter,

Fiber Optic 6-3
Photodiode Detector, Plastic Connector
Housing, Fiber OptiC ..o 6-5

Photoxtr, T1%/a, Plastic, 20°.
Photoxtr, T13/a, Plastic, 20°.
Photoxtr, T1 ¥/a, Plastic, 20°...
Photoxtr, T1 ¥a, Plastic wiFilter,
Photoxtr, T1 %4, Plastic wiFilter, 20°.
Photoxtr, T1 %/a, Plastic w/Filter, 20°

Photoxtr, Mini, Plastic, 16°
Photoxtr, Mini, Plastic, 16°

Photoxtr, T1, Plastic, 20°....
Photoxtr, T1, Plastic, 20°
Photoxtr, T1, Plastic, 20°
Photoxtr, T1, Plastic, 20 °

Photoxtr, T1, Plastic wlFllter 20° ..
Photoxtr, T1, Plastic w/Filter, 20° ..
Photoxtr, T1, Plastic w/Filter, 20° ..

Photoxtr, T1 %/a, Plastic, 60° ..
Photoxtr, T1 ¥a, Plastic, 60° ...
Photoxtr, T1 3a, Plastic, 60° ...
Photoxtr, T1%a, Plastic w/Filter, 60°.
Photoxtr, T1%/a, Plastic w/Filter, 60°.
Photoxtr, T1 3/, Plastic w/Filter, 60°.

Photoxtr Detector, Plastic, Fiber Optic .......... 6-7
Photoxtr Detector, Plastic, w/Filter Fiber

Optic 6-7
Photoxtr Detector, Plastic Connector

Housing, Fiber Optic ...t 6-9

Emitter, IR, TO-18, 6°, 20mW/SR
Emitter, IR, TO-18, 6°, 32mW/SR ..
Emitter, IR, TO-18, 15°, 10mW/SR
Emitter, IR, TO-18, 15°, 16mW/SR
Emitter, IR, TO-18, 15°, 25mW/SR ...
Emitter, IR, TO-18, 40°, 2.5mW/SR ..
Emitter, IR, TO-18, 40°, 4.0mW/SR

Emitter, IR, Mini, 16° ...
Emitter, IR, Mini, 16° ...

Emitter, IR, T1, Plastic, 20°, 6.3-12.5mW/Sr ..
Emitter, IR, T1, Plastic, 20°, 10-20mW/Sr
Emitter, IR, T1, Plastic, 20°, >16mW/Sr ..

Emitter, IR, TO-18, 18°, 10-20mW/Sr ...
Emitter, IR, TO-18, 18°, 16-32mW/Sr
Emitter, IR, TO-18, 18°, >25mW/Sr ..
Emitter, IR, 8°, GaAs

Emitter, IR, GaAs, Plastic Fiber Optic............ 6-11
Emitter, IR, GaAs, Plastic Connector )
Housing, Fiber Optic ........c.ccooveviiinniinnns 6-13
Emitter, IR, GaAlAs, Plastic Connector

Housing, Fiber Optic .........cccoviiiiiiniriiiiien 6-13

Emitter, IR, GaAlAs, Plastic Connector
Housing, Fiber Optic ..........ccoocvevveeinircrcrennns

Emitter, IR, TO-18, GaAlAs, 6°
Emitter, IR, TO-18, GaAlAs, 6°..
Emitier, IR, TO-18, GaAlAs, 6°......

Emitter, IR, TO-18, GaAlAs, 15°.........c.coouenee. 7-36



ALPHANUMERIC INDEX

PART NO.

SFH481-2
SFH481-3
SFH482-1
SFH482-2
SFH482-3

SFH484-1
SFH484-2
SFH484-3

SFH485-1
SFH485-2
SFH485-3
SFH485P-1
SFH485P-2

SFH487-1
SFH487-2
SFH487-3
SFH487P-1
SFH487P-2

SFH600-0
SFHE00-1
SFHB00-2
SFHE00-3
SFHe01-1
SFH601-2
SFHE01-3
SFH6E01-4
SFHE01G-1
SFHE01G-2
SFH6E01G-3
SFHE01G-4
SFHB06
SFHB09-1
SFHE09-2
SFHE09-3
SFHB617G-1
SFHE17G-2
SFHE17G-3

SFH750
SFH750V

SFH751

SFH752Vv
SFH900-1
SFH900-2
SFH900-3
SFH900-4
SFH905-1
SFH905-2
SFH910

SFH2030
SFH2030F

SFHe011

DESCRIPTION

Emitter, IR, TO-18, GaAlAs, 15° ....
Emitter, IR, TO-18, GaAlAs, 15° .
Emitter, IR, TO-18, GaAlAs, 30° .
Emitter, IR, TO-18, GaAlAs, 30° .
Emitter, IR, TO-18, GaAlAs, 30° .

Emitter, IR,‘ T1 34, GaAlAs, 8°, 50-100mW/Sr 7-40
Emitter, IR, T1 %1, GaAlAs, 8°, 80-160mW/Sr 7-40
Emitter, IR, T1 /4, GaAlAs, 8°, >125mW/Sr ... 7-40

Emitter, IR, T1 %, GaAlAs, 20°, 16-32mW)/Sr 7-42
Emitter, IR, T1 ¥a, GaAlAs, 20°, 25-50mW/Sr 7-42
Emitter, IR, T1 %, GaAlAs, 20°g, >40mW/Sr.7-42
Emitter, IR, T1 /s, 40°, Flat Top, GaAlAs........ 7-44
Emitter, IR, T1 %1, 40°, Flat Top, GaAlAs........ 7-44

Emitter, IR, T1, GaAlAs, 20°, 12.5-25mW)/Sr..7-46
Emitter, IR, T1, GaAlAs, 20°, 20-40mW/Sr .....7-46
Emitter, IR, T1, GaAlAs, 20°, >32mW/Sr .
Emitter, IR, T1, Flat Top, 65°, 2-4mW/Sr ........
Emitter, IR, T1, Flat Top, 65°, >3.15mW/Sr....

Optocoupler, 6 Pin Sngl, 40% CTR, 5300V ...5-93
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V ...5-93
Optocoupler, 6 Pin Sngl, 100% CTR, 5300V .5-93
Optocoupler, 6 Pin Sngl, 160% CTR, 5300V .5-93

Optocoupler, 6 Pin Sngl, 40% CTR, 5300V ...5-97
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V ...5-97
Optocoupler, 6 Pin Sngl, 100% CTR, 5300V .5-97
Optocoupler, 6 Pin Sngl, 160% CTR, 5300V .5-97

Optocoupler, 6 Pin Sngl, 40% CTR, 5300V ...5-101
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V ...5-101
Optocoupler, 6 Pin Sngl, 100% CTR, 5300V .5-101
Optocoupler, 6 Pin Sngl, 160% CTR, 5300V .5-101

Optocoupler, 6 Pin Sngl, 40% CTR, 5300V ...5-109
Optocoupler, 6 Pin Sngl, 63% CTR, 5300V ...5-109
Optocoupler, 6 Pin Sngl, 100% CTR, 5300V .5-109

Optocoupler, 4 Pin Sngl, 40% CTR, 5300V ...5-113
Optocoupler, 4 Pin Sngl, 63% CTR, 5300V ...5-113
Optocoupler, 4 Pin Sngl, 100% CTR, 5300V .5-113

Emitter, Vis. Red, GaAsP, Plas. Fiber Optic ..6-11
Emitter, Vis. Red, GaAsP, Plas. Connector
Housing, Fiber Optic ..........c..ccocerevrincieninns 6-13
Emitter, Vis. Grn, GaP, Plas. Fiber Optics .....6-11
Emitter, Vis. Red, GaAsP, Plas. Connector
Housing, Fiber Optics......ccccoovvvvecereennvarrinnnn 6-13

Reflector Sensor, Mini, Plas. Emitter
Detector Pair ...
Reflector Senso

Detector Pair ..ot 7-50
Reflector Sensor, Mini, Plas. Emitter

Detector Pair .......c.ceovereiiircciieneeeienen 7-50
Reflector Sensor, Mini, Plas. Emitter

DeteCtor Pail .....c..ccoveveeerierrniecreeineienaas 7-50
Reflector Sensor, Mini, Plas. Emitter

Detector Pair ........cc.ocoeveeveennn 7-50
Reflector Sensor, Mini, Plas. Emitter .
Detector Pair....... 7-50

Interrupter, Differential Photo .........ccccccrvnee 7-54

Photodiode, PIN, T1 3/, 20°....
Photodiode, PIN, T1 3, 20°....

PART NO.

SFK610-1
SFK610-2
SFK610-3
SFK610-4
SFK611-1
SFKe11-2
SFK611-3
SFK611-4

TP60P
TP61P

YBG1000
YBG4840

YL56

YLB2400
YLB2450
YLB2700
YLB2720
YLB2755
YLB2785

DESCRIPTION PAGE

Optocoupler, 4 Pin Sngl, 40% CTR, 7500V ...5-121
Optocoupler, 4 Pin Sngl, 63% CTR, 7500V ...5-121
Optocoupler, 4 Pin Sngl, 100% CTR, 7500V .5-121
Optocoupler, 4 Pin Sngl, 160% CTR, 7500V .5-121
Optocoupler, 4 Pin Sngl, 40% CTR, 7500V ...5-121
Optocoupler, 4 Pin Sngl, 63% CTR, 7500V ...5-121
Optocoupler, 4 Pin Sngl, 100% CTR, 7500V .5-121
Optocoupler, 4 Pin Sngl, 160% CTR, 7500V .5-121

Photovoltaic Cell, Rnd, 1uA/LX..
Photovoltaic Cell, Hex, TuA/LX ..

Bar Graph, Yellow, 10 Element..
Bar Graph, Yellow, 10 Element..

Lamp, Yel, Axial, 20mcd/10mA, 40°.............. 4-23

Light Bar, Yel, .15'x.35" Emitting Area..
Light Bar, Yel, .15'%.75" Emitting Area..
Light Bar, Yel, .35'x.15" Emitting Areas
Light Bar, Yel, .35%.15" Emitting Areas
Light Bar, Yel, .35'x.25" Emitting Area..
Light Bar, Yel, .35'.75" Emitting Area..







SIEMENS

Quality at Siemens Optoelectronics

delivery. And it means measurable results. During the past
decade, we've continually reduced the cost of quality while
increasing our productivity and reducing ppm.

At Siemens Optoelectronics, quality means more than
today's satisfied customer. It means measuring up to
our customer's plans for tomorrow.
It means a sophisticated process: Quality manu-facturing In short, quality has become our way of life, permeating
and assurance programs, ongoing training and statistical everything we do. It's become the art and science of
quality control. It means continuously using customer feed- exceeding our customer's expectations.

. back to build in improvements, ensuring just-in-time

At Siemens Optoelectronics — Quality Means
Measurable Results
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SIEMENS

Optoelectronics
Quality and Reliability

Introduction

In the technological community as a whole, the terms
‘quality” and “reliability” are frequently reduced to little more
than advertising platitudes—heavily promised, but seldom
delivered in the form of highly reliable, precision-made
products. At Siemens Optoelectronics Division, however, we
strive for continually increasing product excellence through
increased quality and reliability reflecting a company-wide
commitment of the highest priority.

Our ability to produce quality optoelectronic products
offering longterm reliability is directly related to intensive
research and development, advanced manufacturing, a
quality-oriented work force, and a company wide philosophy
attuned to the changing needs of a technologically
sophisticated customer base.

Another important facet of our total commitment to manufac-
turing excellence is a program of quality control and reliabil-
ity testing, under the Reliability and Quality Assurance
(R&QA) Department. R&QA's responsibility is to interface
directly with the customers, not only to determine their
present satisfaction level, but to assess their future needs as
well. In this way, R&QA makes certain that we will
successfully meet all current and future quality/reliability
requirements of our customers.

Similarly, it is also R&QA's responsibility to maintain open
communication with customers, keeping them informed of
our latest capabilities and achievements in the areas of
product quality and reliability through detailed reports.

Although the concepts of quality and reliability are closely
related, they are somewhat divergent, specialized activities.
Simply put, Quality Assurance makes certain that products
are “made right’, ranging from rigid inspection and monitor-
ing of all materials used in production processes, to monitor-
ing the actual production processes themselves. Reliability,
on the other hand, ensures that products “work right” after
assembly. At Siemens, component reliability results from an
extensive program of routine monitoring and special testing
activities which will be detailed later.

Parts Per Million (PPM) Program

The intensive, quality-oriented efforts of every group have
enabled us to achieve one of the lowest defect percentages
in the industry. Our Parts Per Million (PPM) program meets
all industry expectations and is at a level sufficient to supply
high-caliber OEM customers including IBM, DELCO, DEC,
and SPERRY (UNISYS).

The annual improvement of the PPM level is vital to our
ability to remain a cost-effective, on-time supplier of high-
quality components to the industry. Our PPM program is at
the heart of the quality/reliability “revolution” which has
occured in the semiconductor industry during the last few
years.

Designed to control and monitor every step of the manufac-

turing process, as well as to assist in predictability studies,

our PPM program represents the key to our long-term suc-

cess in a highly competitive industry. To this end, we are

heavily committed to:

* Maximum automation of processes to obtain consistent,
reproducible results.

o A system of stringent process controls to ensure the
achievement of expected results.

o Effective quality systems to continuously audit the PPM
level actually being achieved.
Customer benefits of the PPM system are numerous:

* A low PPM defect rate enabling you to eliminate incoming
QA testing.

* Dependable on-time delivery for a YUST IN TIME”
inventory system, significantly reducing inventory costs.

o Efficient, highly automated manufacturing to keep
long term price increases as low as possible.

* Fewer production line failures; lower assembly costs;
increased profit margin.

* Fewer field failures on end products; lower warranty and
service costs.

The 1988/89 PPM goal for Siemens Optoelectronics is
50 PPM.
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Statistical Quality Control (SQC)

To achieve our PPM goals efficiently, we have implemented
a sophisticated program of Statistical Quality Control

(SQC). In effect, SQC ensures highly-reproducible, controlled
manufacturing processes and “just-in-time” delivery. It
enables us to meet our PPM goals without resorting to a
“brute force” approach. SQC is consistent with William E.
Deming's principal theory that productivity improves as a
product’s variability rate decreases.

We recognize the necessity of meeting our customers’ ever
increasing quality requirements through a carefully
developed, well-implemented program of Statistical Quality
Control. After considerable research and careful ptanning,
our SQC program was developed using the following
6-point plan for Statistical Process Control:

* Establishment of goals and objectives for company-wide
implementation of Quality program

* Assessment of SQC technical capability and quantification
of training aids

® Provision for training managers, engineers, supervisors,
and analysts in methods and practices of SQC, as needed

* Managerial involvement in gaining statistical evidence
pertaining to specific processes

 |dentification of exampies of successful SQC implemen-
tation...to be used as models for emulation

¢ Monitoring progress toward established goals through a
program of periodic self-audits

MAR APR  MAY JUN JUL  AUG

Quality Assurance

At Siemens the Quality Assurance Group serves the

vital function of maintaining constant product quality
standards. Quality Assurance activities begin with the careful
assessment of raw materials, continues through in-process
monitoring, and concludes with outgoing audits as outlined
below:

* Raw Material
— Vendor surveys
— Vendor qualifications
— Incoming inspections
— Vendor rating systems

¢ In-process Monitors
— Die attach monitors
— Lead bond monitors
— Encapsulation monitors
— Finishing operations monitors

* Qutgoing Audits
— Outgoing audits (all lots)
— Finished goods monitor (random)

The flowchart on the right shows the basic quality control
procedures employed by Siemens Opto in the production
of LEDs.



QUALITY CONTROL

LED Quality Assurance Flowchart
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Reliability

The fundamental objective of our reliability program is to
ensure that all our products meet or exceed, quantitatively
and qualitatively, the performance requirements of our
customers and our Engineering Group. To achieve this goal,
the Reliability Group constantly monitors products by generic
groups. This monitoring provides continuous updated mea-
surement of product reliability in specific operating
environments.

The following are typical Reliability Tests performed for the
monitoring program:

¢ Temperature Cycle: 100 Cycles from -40°C to 100°C*
© Thermal Shock: 30 Cycles from 0°C to 100°C*

* Ambient Life Test: Max rated power for 1000 hours

o Elevated Life Test: Max rated power at 70°C
for 1000 hours

¢ High Temperature Storage: Max storage temperature,
1000 hours

¢ Low Temperature Storage: Minimum storage
temperature, 1000 hours

® Temperature Humidity: 85°C - 85% RH, 500 hours
® Solder Heat Test: 260°C, 5 seconds

*Typical temp cycle and thermal shock condition. Exact conditions vary with
product family.

Reliability Test Data (1982-1988 Monitoring
Data)

Intelligent
Type of Test Lamps | Standard | Dispaly® Opto-
D Devi |
Temperature Cycle
(100 CY) .
Sample Size 10,024 6421 7473 18,981
Total Cycles 1002K 642K 747% 1898K
Total Reject 0 0 2 2
Percent Reject © 0.0% 0.0% 0.03% 0.01%
Thermal Shock (30 CY)
Sample Size 8,475 4490 4629 13,269
Total Cycles 254K 134K 138K 398K
Total Reject 2 1 0 2
Percent Reject 0.02% | 0.02% 0.0% 0.02%
Room Temperature
Burn-In (1000 Hrs)
Sample Size 3652 1372 3422 4620
Total Hours 3652K 1372K 3421K 4620K
Total Reject 0 0 1 0
FR* (%) 0% 0.0% 0.03% 0.0%
High Temperature
Burn-In (1000 Hrs)
Sample Size 3838 1048 1088 4620
Total Hours 3838K 1048K 1088K 4619K
Total Reject ] 0 0 1
FR* (%) 0.0% 0.0% 0.0% 0.02%
Solder Heat Test
(260°C, 5 sec.)
Sample Size 2730 2244 2203 10,023
Total Reject 2 0 0 3
Percent Reject 0.0% 0.0% 0.0% 0.03%

*FR =Failure Rate, % per 1000 hours.



Description of Tests - Reliability Monitor Program

Military Pre Test Post Test
Type of Test Standard Readings Test Readings
Temp Cycle (T/IC) MIL STD 883B, GO/INO GO 10 cycles per sub group, 15 min. dwell, 5 sec. transfer time, GO/NO GO
Method 1010.2 max. storage temp. ranges vary by product
Thermal Shock MIL STD 883B, GO/NO GO 30 cycles: boiling water; then ice water with 5 min. dwell time | GO/NO GO
(7s) Method 1011.1 at each extreme
Life Test (L/T) MIL STD 8338, Read/Record Room temperature burn-in at max. rated conditions, Read/Record at
Method 1005.2 1000 hours duration 168,500 and
1000 hours
High Temp Burn In | MIL STD 883B, Read/Record Maximum rated operating temp. determined from product spec.| Read/Record at
(HIBl) Method 1005.2 and derated current as compensation for thermal dissipation, 168,500 and
1000 hours duration 1000 hours
Solder Heat Test — GO/NO GO Temp = 260 °C, dwell time = 5 seconds GO/NO GO

Reliability test equipment ranges from multiple burn-in racks
and table testers to a scanning electron-beam microscope.
We've even designed and produced our own automatic
microprocessor-based read/record tester.

Special testing covers a broad spectrum of environmental
and life-stress tests. How well a sample performs under
these highly-accelerated conditions indicates its reliability
potential under service-life conditions.

Special testing affords us vital information in many important
areas:

* New product performance

® New processes

¢ New manufacturing technique

* New material quality

® Special customer specifications

® Long-term reliability prediction

Reliability is also concerned with failure analysis. To deter-

mine the cause of failures, we selectively test and section
products to localize and identify their failure mechanism.

-Selective isolation enables us to gauge the precise effects of-

stresses induced during reliability testing.

Conclusion

Siemens is firmly committed to the design, development and
production of innovative optoelectronic components and
assemblies of the highest quality and reliability. Working to
achieve this goal, every group within the Division—
Management, Engineering, Reliability and Quality
Assurance, Manufacturing, and Marketing—provides a vital
service, enabling us to achieve and maintain the consistent
product quality and the high levels of reliability required by
our customers in the electronics industry.

Due in large part to the efforts of the Reliability and Quality
Assurance Department and to our successful PPM and
SQC efforts, we will continue to maintain our leadership
position in a highly competitive future-oriented industry.
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High Rellablllty and Military

Optoelectronic Devices

Capabilities

High reliability products must function under severe
environmental, mechanical, and electrical stress. To meet
this challenge Siemens Optoelectronics has established
closely monitored product designs and process control
techniques, insuring long product life.

Testing

We maintain a well equipped high reliability lab for electri-
cal, mechanical, and environmental tests. All testing for
JAN and Hi-rel products is done in Cupertino, California
and for Industrial products, in Penang, Malaysia.

Calibration and Quality Control Systems ‘

"For calibration systems Siemens complies with the .
requirements of MIL-S-45662, and for quahty control
systems, MIL-Q-9858.

Certification

Siemens is a QPL supplier and approved by DESC to
supply qualified MIL-D-87157/3 devices in accordance with

Military Specifications

the requirements of MIL-S-19500G. Electrical, environ-
mental, and mechanical testing is done per MIL-STD-750
and MIL-STD-883 test methods and procedures. Our
military lines are staffed by highly trained and experienced
people who are certified on a periodic basis as required
by DESC.

High Reliability Custom Optoelectronic Products

In addition to our standard displays, Siemens has the
capability to design, manufacture and test custom
optoelectronic devices—ranging from components to
assemblies.

High Reliability Displays

Our Hi-rel, Intelligent Display devices are qualified to
quality level A of MIL-D-87157 test levels.

Military Specifications

Siemens Hi-rel and military optoelectronic devices conform
to the following Military Specifications:

MIL-D-87157 General specification for display, light emitting diode, and solid state devices
MIL-S-19500 General specification for semiconductor devices

MIL-Q-9858 Quality program requirements

MIL-STD-105 Standard for sampling procedures and tables for tables for inspection by attributes
MIL-STD-202 Standard for test methods for electronics and electrical components
MIL-STD-750 Standard for test methods for semiconductor devices

MIL-STD-883 Standard for test methods and procedures for microelectronics
MIL-STD-45662 Standard for calibration system requirements

DOD-STD-1686 Electrostatic discharge control program

MIL-HDBK-52A Evaluation of contractor calibration system handbook

DOD-HDBK-263 Electrostatic discharge control handbook




SIEMENS RELIABILITY REPORT

DL1414T, DL1416B

DL1814, DL2416T, DL3416

Monolithic Intelligent Display® Devices with

CMOS Drivers, Multiplexers, ASCIl ROM, Character RAM
and Pin Driven Display Attributes

The following summary documents the capability
of the above Intelligent Display devices to meet or
exceed the reliability standards for the highest
level of commercial types of these devices.

I. LIFE TESTS

Calculated
Total Units | Total Device Failure Rate
Test Test Condition # of Tests Tested Hours Total Fail (per 1000 hours)
High Temp Storage 85°C, Non-operating 11 334 334,000 0 2.99%10-3
Low Temp Storage —40°C, Non-operating 13 382 382,000 0 2.62x10-3
High Temp/High Humidity 85°C/85% RH 14 412 412,000 0. 2.43x10-3
Storage Non-operating
Ambient Operating Life 25°C, Vgc=5.5V 1 268 268,000 0 3.73x10-3
Sequencing Char.
Elevated Operating Life 55°C, Vgg=5.5V 13 372 372,000 0 2.69x10-3
Sequencing Char.
High Temp 85°C, Vee=5.5V 5 130 130,000 0 7.69%x10-3
Operating Life Sequencing Char.
High Temp/High Humidity 85°C/85% RH, 5 70 70,000 0 14.29%x10-3
Operating Life Vec=5.5V
Sequencing Char.
Note: Assumed one failure on all calculations.
Il. ENVIRONMENTAL TESTS
MIL-STD-883 Total Units :
Test Reference Test Condition # of Tests | Tested |[Total Failed
Solder Coverage 2003 260°C, 5 sec. 4 130 0
Solder Heat Resistance 260°C, 5 sec. 4 140 0
Temperature Cycling 1010 —40 to +85°C, 15 min. dwell, 8 240 0
5 min. transfer, 200 cycles.
Temperature Cycling 1010 —40to +100°C, 15 min. dwell, 8 493 0
5 min. transfer, 100 cycles.
Thermal Shock 1011 0to +100°C, 5 min. dwell, 3 sec. transfer, 9 75 0
liquid to liquid, 50 cycles.
Moisture Resistance 1004 10 days, 90-96% RH, — 10 to +65°C, non-operating 1 38 0
Shock 2002 5 blows each X, Yy, Z; axis, 1500 G, 0.5 ms 1 22 0
Vibration Fatigue 2005 328 hrs. each Xy, Yy, Y), 96 hrs. total, 60 Hz, 20 G 1 38 0
Constant Acceleration 2001 1 min. each axis, X, Y, Z, 5 kg 1 38 0
Terminal Strength 2004 1 Ib. for 30 sec., then 8 oz., 3 bends 15° 1 38 0
Salt Atmosphere 1009 35°C fog, 24 hours 1 39 0
Electrostatic Discharge 3015.2 1.5 k@, 100 pF, 5 positive and Vz=15kV 10 0
5 negative voltage discharges, V, Vz=2.0 kV 10 0
applied to all pins vs. GND V;=3.0 kV 10 0
Solvent Resistance Immersed at 25°C in solvent for 10 minutes, 5 unit samples, or boiling solvents for 3 minutes, 2 unit samples.
Passed: Freon TF, Acetone, TA, 111 Trichioroethane
Failed: Isopropanol, Methanol, Methylene Chloride, TE-35, TP-35, TCM, TMC, TMS + Ethanol, and Carboxylic
Acid, TE, and TES. : .

Note: Failures are defined as either mechanical or functional failures.



SIEMENS-

OPTOCOUPLER

'MANUFACTURING and RELIABILITY

Single, Dual, and Quad Channel Optocouplers

THE CONCERN FOR OPTOCOUPLER RELIABILITY
Because of the widespread use of optocouplers as an inter-
face device, optocoupler reliability has been a major
concern to circuit designers and components engineers.
Published studies of comparative tests have indicated a lack
of manufacturing consistency with individual manufacturers
as well as from manufacturer to manufacturer. This has
resulted in user uncertainty about designing in optocouplers
despite the fact that these devices often offer the better
solution in the circuit.

This report is intended to demonstrate Siemens’ concern,
efforts, and results in addressing these manufacturing issues
to assure users of the quality (out-going) and reliability (long
term) of our opto-isolated products. First, aspects of
optocoupler characteristics are discussed along with the
measures Siemens has taken to assure their quality and
reliability. Secondly, the reliability tests used to approximate
worst case conditions and the latest results of these tests are
described.

OPTOCOUPLER OUTPUT

There are a variety of outputs available in optocouplers. A
standard bipolar phototransistor is the most common. They
are available with different ratings to fit most applications,
including versions without access to the base of the
transistor to reduce noise transmission. Darlington transistor
outputs offer high gain with reduced input current
requirements, but typically trade-off speed. Logic
optocouplers provide speed but trade-off working voltage

- range. Logic couplers are normally only used in data
transmission applications. Silicon Controlled Rectifier (SCR)
devices allow control of much higher voltages and typically
are applied to control AC loads. They are also offered in
inverse-parallel (anti-parallel) SCR (triac) configurations that
both cycles of an AC sinusoid can be switched. In the
Siemens manufacturing flow, all these devices are 100%
monitored at a high temperature hot rail (see Figure 4) to
eliminate potential failures due to marginal die attaches and
lead bends, resulting in a more reliable product. Siemens
offers all the above types of products. .

In optocouplers, especially the transistor, the slow change
over several days in the electrical parameters when voltage
is applied, is termed the field effect. This process is extreme
particularly at high temperatures (100°C) and with a high
DC voltage (1kV). Changes in the electrical parameters of
the silicon phototransistor can occur due to the release of
charge carriers. In this way, a similar effect as takes place in
a MOS transistor (inversion at the surface) is caused by the
strong electrical field. This may result in changes in the
gain, the reverse current, and the reverse voltage. In this
case, the direction of the electrical field is a decisive factor.

In Siemens’ optocouplers, the pn junctions of the silicon
phototransistor are protected by a TRIOS (transparent ion
screen) from influences of the electrical field. In this way,
changes of electrical parameters by the electrical field are
limited to an extremely low value or do not occur at all.

OPTOCOUPLER INPUT
The area of greatest concern in optocoupler reliability has

.been the IR LED. The decrease in LED light output power

over current flow time has been the object of considerable
attention in order to reduce its effects. (Circuit designs which
have not included allowances for parametric changes with
temperature, input current, phototransistor bias, etc. have
been attributed to LED degradation. To insure reliable
system operation over time, the variation of circuit from data
sheet conditions must be considered.)

Siemens has focused on the infrared LED to improve CTR
degradation, and consequently achieved a significant
improvement in coupler reliability. The improvements have
included die geometry to improve coupling efficiency,
metalization techniques to increase die shear strength and
to increase yields while reducing user cost, and junction
coating techniques to protect against mechanical stresses,
thus stabilizing long term output.

CURRENT TRANSFER RATIO

The Current Transfer Ratio (CRT) is the amount of output
current derived from the amount of input current. CTR is
normally expressed as a percent. For example, if 10 mA of
input current is applied to the input (LED) and 10 mA of
collector current is obtained, then the CTR is 100 or 100%.
CTR is affected by a variety of influences: LED output power,
Hfe of the transistor, temperature, diode current, and device
geometry. If all these factors remain constant, the principle
cause of CTR degradation is the degradation of the input
LED. As mentioned earlier, Siemens has made tremendous
progress in manufacturing techniques to reduce CTR
degradation. Figure 1 graphs the CTR degradation of
Siemens’ optocouplers. The data is presented under two
conditions. Both conditions apply a constant stress over the
4000 hour period. This is unlikely to occur in actual
apphcauon and therefore can be considered as a worst
case condition. The first condition (I = 10 mA) is a typical
operating point for actual application. The second condition
(I = 60 mA) stresses the LED at an extremely high, forward

" current to demonstrate worst case conditions, and magnifies

CTR degradation. Siemens' manufacturing techniques maxi-
mize coupling efficiency which realize high transfer ratios
and low input current requirements. Additionally this allows a
large variety of standard CTR values, and the capability of
special selection in production volumes.

ISOLATION BREAKDOWN VOLTAGE

Isolation voltage is the maximum voltage which may be
applied across the input and output of the device without
breaking down. This breakdown will not normally occur
inside the package between the LED and the transistor, but
rather on the boundary surfaces across which partial
discharges can occur. Siemens uses a double mold
manufacturing technique where the LED and transistor are
encapsulated in an infrared transparent inner mold. The
next step in the process is an epoxy over mold. The double
mold technique lengthens the leakage path for high voltage



discharges appreciably, allowing the device to achieve very
high isolation voltages. All of Siemens optocouplers are built
using U.L. approved process. A standard line of V.D.E.
approved optocouplers is also available.

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE
Collector to emitter breakdown voltage (BV¢egp) can be
thought of as a transistor's working voltage. When consid-
ering the application, the selection should be made to
include a safety margin to insure the device is off when it is
supposed to be off. Siemens transistor technology in wafer
processing offers a variety of BVggg devices. Each is
parametrically (see Figure 4) tested to insure proper
operation.

BLOCKING VOLTAGE

Blocking voltage (Vprm. expressed in peak value) is used
when describing the working voltage for SCR or triac type
devices. Siemens offers products through 600 volts of
blocking capability.

DV/DT RATING

DV/DT, an important safety specification, describes a triac
type device's capability to withstand a rapidly rising voltage
without turning on or false firing. Siemens triac type devices
have the highest available DV/DT rating offered on the
market. Siemens manufacturing process yields a 10,000
Vius DV/DT rating. This rating eliminates the need for
snubber (RC) networks which negatively affect loads sen-
sitive to leakage currents, while reducing component count
for circuit implementation and cost. An example of such a
load would be neon indicator lamps. Siemens' triac type
devices also carry a load current rating three times the
industry standard. This 300 mA current capability allows the
device to drive most AC loads without the need for a follow-
on triac or interposing an electromechanical relay. Siemens
manufactures this device with or without zero crossing

. detector logic.

Figure 1. CTR Degradation vs. Time

s 10 P"Wg,.---
H S R L = e e e e
" = T -'—c—;-—.
5w T PERCE-"}_._._._._
3 couPr e OF INITIAL cTR
E AT IF=g0 gﬂbi FOHMMRD-BIASED
. 80
g
% 70
3
§ o
50
0 000 2000 3000 4000
Life Test Hours '

Relative degradation in current-transfer ratio (CTR) over a

period of time with the coupler diode forward-biased.

Life Test Condition: Coupler diode forward-biased

atlg = 10 mA, Tymp = 25°C

=== Life Test Condition: Coupler diode forward-biased
atlg = 60 mA, Tymp = 25°C )

Figure 2: Reliability Requirements for

Optocouplers
MECHANICAL/ENVIRONMENTAL TESTS
MIL-STD-883
Test Reference Test Condition
Temperature Cycle 1010 -55°C to +150°C,
100 Cycles
Thermal Shock 1011 0°C to +100°C, 50 Cycles
Solder Heat 260°C, 10 Seconds
Solderability 2003 260°C, 5 Seconds
Pressure Pot _ 156 PSIG +1, 121°C, Steam
96 Hours
Solvent Resistance 2015 —
Moisture 1004 10 Days, 90-98% RH,
Resistance* -10°C to +65°C,
Non-Operating
Shock* 2002 5 Blows each Xy, Yy, Z,
Condition B | Axis 1500G, 0.5 ms
Vibration Fatigue™ 2005 32 +8 Hrs,, each Xy, Yy, Z4,
Condition A | 96 Hours, 60 Hz, 20G
Constant 2001 1 Min. each Axis X,Y,Z,
Acceleration* Condition A | 5KG

Terminal Strength* 2004 1 Ib. for 30 Seconds, then

8 0z., 3 Bends 15°

*Monitored periodically.

LIFE TESTS
Test Conditions
Temp RH
Tests (°C) (%) Bias | Hours
Ambient Life Test 25 <60% | Max 1000
. Rating
Elevated Life Test 70 <60% (Derated{ 1000
Max
Rating
High Temp Life Test 150 <60% 0 1000
Low Temp Life Test -55 | <60% 0 1000
Temp/Humidity Life 85 85% 0 1000
Intermittent Operating Life 25 <60% | Max 1000
. Rating
High Temperature 125 <60%: | 80% of | 1000
Reverse Bias Max
Voltage
Rating

QUALITY AND RELIABILITY TESTS

The tests in Figure 2 were performed on Siemens opto-
couplers. The tests allow early detection of weak points, and
provide information regarding the reliability characteristics of
the component. -

From the Life Test information assumptions of useful life
expectancy can be obtained. All quality and reliability tests
are performed in conditions that either exceed or are
equivalent to the limits defined in our data sheets. Interna-
tional standards are also considered. Assuming that no new
additional failure mechanisms are created by the stress
conditions, the results of the stress test will correlate to
conditions in the field and can be used to estimate useful
lifetime. The environmental stress tests ensure Siemens
manufacturing capabilities will provide package integrity in
the most rigorous conditions. The Life Test results highlight
our ability in packaging and electrical performance to
achieve MTBF hours which meet and exceed the highest
expectations for the semiconductor industry.




Figure 3. Environmental and Life Test Results
Single Channel Optocouplers

_ ENVIRONMENTAL TESTS
Test Test Condition Sample Size Good Reject - %Reject
Temperature Cycle —55°C to +150°C, 100 Cycles 6056 . 6056 0 0.00%
Thermal Shock 0°C to +100°C, 30 Cycles 4596 4595 1 0.02%
Solder Heat Test 260°C, 10 Seconds 3392 3392 0 0.00%
High Temp Storage 150°C, 1000 Hours 1442 1441 A 0.07%
Low Temp Storage -55°C, 1000 Hours 1442 1442 0 0.00%
Temp Humidity +85°C/85% RH, 1000 Hours 454 454 [¢] 0.00%
LIFE TESTS
Sample Unit MTBF*
Test Test Condition Size Hours (k) | Good | Reject | (Unit Hours)
Ambient Life Test | 60 mA, 25°C, Pp=255 mW Max. © 1442 1442 1442 0 2,030,000
Elevated Life Test | 40 mA, 70°C, Pp=104 mW 1442 1442 1442 0 2,030,000
Intermittent On =3 Minutes, Off=2 Minutes 60 mA, 25°C, 1442 1442 1442 0 2,030,000
Op Test Pp=235 mW Max.
Total 4326 4326 4326 0 6,200,000
*Based on the life test results presented, an overall MTBF of 6,200,000 unit hours can be demonstrated on a ‘“‘Best Estimate” basis. '
Dual Channel Optocouplers
ENVIRONMENTAL TESTS
Test Test Condition Sample Size Good Reject %Reject
Temperature Cycle -55°C to +150°C, 100 Cycles 6160 6159 w1 0.02%
Thermal Shock 0°C to +100°C, 30 Cycles 3969 3968 1 0.03%
Solder Heat Test" 260°C, 5 Seconds 2840 2838 2 0.07%
High Temp Storage 150°C, 1000 Hours 1442 1442 0 0.00%
Low Temp Storage -55°C, 1000 Hours 1442 1442 0 0.00%
Temp Humidity +85°C/85% RH, 1000 Hours 402 402 0 0.00%
LIFE TESTS
Sample Unit MTBF*
Test Test Condition Size Hours (k) | Good | Reject | (Unit Hours)
Ambient Life Test | 37.5 mA/Channel, Pp =388 mW Max., 25°C. . 1442 1442 1442 0 2,030,000
Elevated Life Test | 19.6 mA/Channel, Pp =138 mW Max., 70°C 1442 1442 1442 0 2,030,000
Intermittent On =3 Minutes, Off=2 Minutes 37.5 mA/Channel, 1338 1338 1338 0 1,940,000
Op Life Pp=388 mW Max., 25°C
Total 4222 4222 4222 0 6,000,000
*Based on the life test results presented, an overall MTBF of 6,000,000 unit hours can be demonstrated on a "‘Best Estimate” basis.
Quad Channel Optocoupler
ENVIRONMENTAL TESTS
Test Test Condition Sample Size Good Reject %Reject
Temperature Cycle -55°C to +150°C, 100 Cycles 6056 6055 1 0.02%
Thermal Shock 0°C to +100°C, 30 Cycles 4296 4296 0 0.00%
Solder Heat Test 260°C, 10 Seconds 3406 3405 1 0.03%
High Temp Storage 150°C, 1000 Hours 1442 1442 0 0.00%
Low Temp Storage —55°C, 1000 Hours 1442 1442 0 0.00%
Temp Humidity +85°C/85% RH, 1000 Hours 402 402 0 0.00%
LIFE TESTS
Sample Unit MTBF*
Test Test Condition Size Hours (k) | Good | Reject | (Unit Hours)
Ambient Life Test | 37.5 mA/Channel, Pp =388 mW Max., 25°C 1442 1442 1442 0 2,030,000
Elevated Life Test [ 19.6 mA/Channel, Pp= 138 mW Max., 70°C 1442 1441 1440 2 530,000
Intermittent On=_3 Minutes, Off=2 Minutes 37.5 mA/Channel, 1442 1442 1442 0 2,030,000
Life Test Pp=138 mW Max., 25°C
Total 4326 4325 4324 2 1,600,000

*Based on the life test results presented (at maximum rated conditions), an overall MTBF of 1,600,000 unit hours can be demonstrated on a

*‘Best Estimate” basis.
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PACKAGE INTEGRITY

Although packaged in standard IC configurations, opto-
couplers have some unique package considerations. The
use of two chip and internal light transfer medium require
careful selection of materials to insure compatibility under a
variety of operating conditions. In addition to the high
isolation voltages achieved by Siemens optocouplers, our
devices are tested to assure high levels of mechanical
integrity and moisture resistance. For example, a ninety-six
hour pressure pot test has been recently implemented to
more stringently verify moisture resistance. As meaningful
test results are accumulated, they will be included in future
reports.

PACKAGE DENSITY

Board space has become increasingly more important in
the electronic industry. Siemens uses a plate molding
technique to achieve reduction in cost, allowing us to offer a
wide selection of packages. These consist of single channel
optocouplers in 4, 6, 8, and 16 pin DIP packages, dual
channel devices in 8 pin DIP packages, and quad channel
devices in 16 pin DIP packages. All of the above devices
are available in three surface mount lead configurations, as
well as the standard through-the-hole lead. Siemens has
also introduced a standard single channel optocoupler in a
SOIC-8 footprint package. All of these packages have been
designed and tested to meet the highest quality and reli-
ability expectation of the semiconductor industry.

Figure 4. Coupler Process Flow & Inspections

ASSEMBLY QA INSPECTIONS
. Die Attach and Lead Bond Inspection — Random
sampling of die bonding integrity by a shear strength test
and wire attach integrity by a wire pull test.

2. Visual QC Monitor - Microscopic inspection of die place-
ment, die and wire bonds, wire loops, damaged die and
wire and emitter junction coat coverage.

3. Encapsulation Inspection ~ Sample lot inspection for
molding defects.

4. Temperature Cycle Test - Sample lot temperature cycling

. from -55°C to +150°C for 10 cycles subjecting the parts
to thermal stresses in order to eliminate marginal die
attach, wire bonds and misalignments.

5. Hot Rail Test - 100% electrical continuity testing at 100°C
to insure removal of thermal intermittent parts.

6. HiPot Test ~ 100% testing of isolation voltage parameter
per UL/VDE requirements.

7. Parametric Tests — 100% electrical tests to data book or
customer-selection parameters.

8. QA Final Tests ~ Lot audits to assure conformance to all
product requirements.

High Temp Thermocompression/
Frame Emitter Die Detector Die s n
» | Conductive Epoxy | Thermosonic Wire
Jog, Clean, Codin AG E,
9 oding poxy DA Eutectic DA DA Cure Bonding
DA &
Sand Blasting |- Post | Inner LB ) Junction
Cure Mold Monitor Coat
Outer Post > Dam Bar
En;s‘u,;lt:::ﬁon Clean o Cure Sand Blasting > Removal
Singulate < Solder Lead | Post Package
gula Plate Form Cure Coding
uv.
Mark ~1 Cure
Stare Pack | Package
[O-Operation Visual

O -Inspection or Test




RELIABILITY REPORT

IL205-207, IL211-213
| IL215-217, IL221-223
Small Outline Surface Mount Optocoupler

SIEMENS

The following summary documents the capability
of the small outline surface mount optocoupler
series to meet and exceed reliability standards
for the highest level semiconductor products.

ENVIRONMENTAL
Total
Test Conditions Duration Devices Tested Failures
Temperature Cycling . =55°Cto +150°C 200 Cycles 350 0
Thermal Shock 0°C to +100°C 100 Cycles 226 0
Solder Heat Test 260°C 10 Seconds, 3 Times 912 0
Lead Integrity Test 8 oz. Tension 30 Seconds 76 0
Vapor Phase Zone Test 215°C 60 Seconds 76 0
ENVIRONMENTAL LIFE
Total
Test Conditions Duration Device Hours Failures
Pressure Pot Test 121°C/15 PSIG Steam 288 Hours 44,640 0
Temperature/Humidity 85°C/85% RH 1000 Hours 240,000 0
High Temperature Storage 150°C 1000 Hours 342,000 0
Low Temperature Storage -55°C 1000 Hours 208,000 0
OPERATING LIFE
Total
Test Conditions Duration Device Hours Fallures
Ambient Life - 25°C, [p=60 mA 1000 Hours 352,000 0
Ambient Life 25°C, lp=40 mA 1000 Hours 57,000 0
High Temperature Life 70°C, lg=40 mA 1000 Hours 240,000 0

GENERAL

Isolation Breakdown 3KVACRys for 1 sec: No Failures
Average Change in CTR Over Pressure Pot Test: 3.6%
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SIEMENS

CUSTOM OPTOELECTRONIC PRODUCTS

CUSTOM DRIVER IC - LED EMITTER

CUSTOM SUBSTRATE CUSTOM PLASTIC
m LENSES CUSTOM HYBRID CIRCUIT
7?7 Wiy,
/ o ——— DATA S x%
&2 — s v i..} .. =
7% hRtas

HIGH GAIN DETECTOR .
BAND PASS FILTER

CUSTOM SIGNAL
PROCESSING ICs

CUSTOM INTELLIGENT DISPLAY
IN RED, GREEN OR YELLOW

INTRODUCTION

Siemens. Custom Optoelectronic Products are designed
typically for unique applications or specific performance -
requirements using optical devices. Because of our

over 15 years experience as an optoelectronics supplier,
you benefit from this long time experience and tested
performance. Our custom engineering resources include an
‘engineering expertise in solid state optical devices and
plastic optics, full custom packaging capability, complex
hybrid system capabilitly, IC design, and an optical design
and measurements lab. Our custom product approach
gives you reduced system cost, improved performance,
design ownership, improved reliability, high product quality,
and many more benefits and features.

OUR CAPABILITIES

© Optical Design Expertise
— Solid State Optical Device Solutions
— Plastic Lens Capabilities
— Multi-Element Lens Capability
— Multi-Channel Fiber Optic Design Techniques

* Full Range of Custom Packaging Options
— Modular Assemblies Designed and Built Using:
¢ Custom Leadframes
* Molded Plastic Optics
® Hybrid Chip-on-Substrate Assemblies
® Polymer Thick-Film Multilayer Substrates
— Transfer Molded Packages
— Hermetic Packages

® Speclalize in Hybrid Functional Modules
— Extensive Chip-On-Board Experience
— Precise Die Positioning in Single Units or Arrays
— Board Component Design
— Surface Mount Technology 1-2

A representative example of our broad custom capabilities described below.

® Optical Measurements Facility
— Absolute Characterization of Optical Performance
— Fast and Accurate Responses to Customer
Requirements
— Measurements Traceable to National Bureau of
Standards

© Computer Aided Design Facility

e In-House Ic Design Capability

— High Speed Silicon Gate CMOS and Bipolar
Technology

— Complete IC Test, Process and Product Engineering

® Quality and Reliability Control
— Established QC System
— Average Quality Level, under 50 PPM
— Extensive Product Characterization

. © State-of-the-Art Materials

— Full Spectrum of Visible LEDs, Infrared Emitters, and
Detectors
® Wafer Fabrication Facility
— Complete Control of Device Fabrication
— State-of-the-Art Process and Materials
— Custom Die Designs

® Model, Oftshore Assembly Facility
— Latest Automated Assembly Equipment
— Test and Burn-in Capability
— ‘Just-inTime" Philosophy
— Over 15 Years Experience in Optical Hybrid
Assemblies




CUSTOMER BENEFITS

® Reduced System and Program Costs
— Higher Level of Integration
— Reduction in Components Required

¢ Optimum Product Performance
— Use of Latest Technology
— Improved Optical Design Techniques

® Uniquely Competitive Designs
— Special Functions and Features
— Proprietary Customer Design

® Reduced Product Development Time
— Allows Quicker Entry to Market

® Improved Reliability and Quality

CUSTOM ENGINEERING RESOURCES

Siemens is an expert in evaluating customer requirements
and proposing systems solutions. For example, our v
engineers are specialists at integrating LED displays with
microprocessors to form display subsystems.

Also, our expertise in optical engineering allows us to
optimize emitter/detector system designs. This includes:
unique plastic lens design, multi-element lens designs, multi-
channel fiber optics design techniques as well as the use of
other optical elements such as apertures, reflectors,

mirrors, efc. )

CUSTOM PACKAGING AND HYBRID
CAPABILITIES

Custom packaging is another option available to you
offering a significant size reduction and resulting cost .
savings over most existing designs. Our modular assemblies
are designed and built using custom leadframes, custom
molded plastic lenses, hybrid chip-on-substrate assemblies
or polymer thick-film multilayer substrates. We have exten-
sive chip-on-board experience for airgap, concoat, and
epoxy encapsulated modules. We support air gap
assemblies with metal or plastic housings. We also have the
technology to transfer mold epoxy packages. For harsh
environmental conditions we offer hermetic processing. using
glass, ceramic or metal assemblies. :

Another area of expertise is in precise die positioning in
single units or arrays. Our surface mount technology
supports both ceramic and PCB substrates. Our component
design capability includes visible LEDs, IR LEDs, Op Amps,
Photodiodes, Phototransistors, LSI CMOS Chips, Bipolar
ICs, Optocouplers, and Discretes. In summary, we .are the
optoelectronic specialists in the design of hybrid modules.

OPTICAL DESIGN AND MEASUREMENTS
LABORATORY

The Siemens Optics Lab, a versatile and precise optical
measurement facility, provides fast and accurate absolute
characterization of optical radiation-performance. This
insures fast and accurate responses to customer
requirements and on-site field support available on complex
issues. The lab is coordinated with standards organizations
worldwide insuring the latest conventions for optical
measurement procedures. All measurements are traceable
to the National Bureau of Standards.

Listed below are a few of our optical laboratory’s

capabilities:

o | ED spectral irradiance from 280 to 1070 nm.

o LED spectral luminosity from 380 to 780 nm. ,

* Radiometric and photometric intensity.

« Detector response versus wavelength from
280 to 1070 nm.

® Precise computer based measurement system.

e Other optical capabilities available to support customer
needs.

WAFER FABRICATION FACILITIES

For your custom requirements, Siemens wafer fabrication
facilities use state-of-the-art materials such as Gallium
Arsenide (GaAs), Gallium Aluminum Arsenide (GaAlAs),
Gallium Phosphide (GaP), and Gallium Arsenide Phosphide
(GaAsP). We can control wavelength in a range from

560 nm to 840 nm. Our quality material gives you higher
reliability and more brightness with lower power. We also’
provide a material foundry service for your custom die
requirements.

CAD/CAM: DESIGN AND ASSEMBLY

We design custom assemblies and subassemblies by
computer and assemble by computer-controlled automated
assembly equipment. This vastly improves the reliability and

" quality control while offering more features at the lowest

possible cost.

AUTOMATED OFFSHORE ASSEMBLY FACILITY.

The Siemens assembly plant, in Penang, Malaysia, uses the
latest in automated assembly and test equipment allowing
effective and flexible approaches to varying technologies
and products yielding competitive costs and prices. Our
automated computer tracking system supports a “just-in-
time” delivery philosophy. A total quality concept includes a
statistical process control program, a continuous calibration
program a preventive maintenance program, and an
employee job awareness enhancement program is an on-
going commitment. A complete test and burn-in facility is
supported by a failure analysis group and reliability ’
monitors. Production lots are traceable guaranteeing pre-
dictability of quality and yield. A dedicated product
development group supports a variety of customer needs.
We have accumulated a total of over 14 years experience in
the assembly and test of high density optoelectronic hybrid
assemblies. .

CUSTOMER BENEFITS

Your program benefits in many ways, through a combination
of the engineering resources and available technology. We
can reduce your system and overall program costs through
higher levels of integration, reduced component inventory/
lower component costs, elimination of in-house assembly
labor costs, lower inventory costs, reduction of warranty
expenses, and lower administrative costs. We can offer
optimum product performance with improved optical design
techniques using leading edge technology. Our state-of-the-
art packaging techniques offer significant size reductions as
well as improved operating conditions. All this leads to

Custom
Optoelectronic
Products




improved product quality and reliability characteristics since
the final product is 100% tested and guaranteed
operational.

Your design will be uniguely competitive since it will use
features and technologies not available to your competitors.
The design will be your. proprietary product. Our ability to
dedicate engineering resources to your custom project frees
up your resources for other programs enabling your pro-
ducts quicker introduction to the market. You receive only
fully tested and quality assured product (100% vyield) for
improved reliability and quality.

CUSTOM APPLICATIONS AND MARKETS SERVED

Siemens Custom Products have applications in virtually
every OEM market. We currently serve the industrial,

Examples of Products in Production:

medical, EDP and computer peripherals, telecommunica-
tions, office equipment, and transportation markets. Some
high volume applications now in production include:
medical fluid flow sensor, medical oximetry probes, elec-
tronic coin sensing, industrial controller displays, currency
validation, computer touch screen sensing, instrumentation
panels, sign boards, information of data terminal displays,
and custom lamps and bar graphs.

INQUIRIES

Your inquiries should include mechanical, electrical, and
environmental requirements. Also include anticipated
product volumes, price objectives, and leadtimes since
these considerations affect the design and tooling
approach.

Industrial Display

Fluid Flow Sensor

Coin Sensor

Telephone Switch Indicator Lamp
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CUSTOM OPTOELECTRONIC MATERIALS AND DIE

GaAsP HVPE

Epitaxial Materials p— Device Fabrication

Thin Film Deposition Metallization

InGaAsP HVPE AlGaAs MOCVD

Diffusion

Introduction

« Custom Materials Growth

- State-of-the-Art Proprietary Reactor Designs

- GaAsP, InGaAsP, and AlGaAs Growth Capability

- Complete Materials Analysis Facility

- Systems Handle Prototype & Production Volumes
- 2"and 3" Diameter Wafers and Custom Shapes

« Custom Device Fabrication
« Thermal & Plasma Thin Film Deposition
- Optimized Diffusions for Each Composition
- Customized N- and P-Type Metallizations
- All Processes are DESC/MIL Certified

« In-House Computer-Aided Device Design
- Custom Electro-Optical Devices
- Library of Point-Source, Multi-Segment, and Fiber
Optic Designs Available

« Optical Measurements Facility
- Absolute Characterization of Optical Performance
- Fast, Accurate Response to Customer Requests
- All Measurements are NBS-Traceable
- 100% Analytical Test Capability

« Modern Testmg and Assembly Facility
42,000 sq. ft. Facility in Penang, Malaysia
- Latest Automated Assembly Equipment
- 100% Test and Burn-in Capability
- "Just-in-Time" Philosophy
- Over 14 Years Experience in Optical Hybrid As-
semblies

« Additicnal Product Design Expertise
- Multi-Element Lens Capability
- Multi-Channel Fiber Optic Design Techniques
- Hermetic Packages
- Board Component Design
- Surface Mount Technology



Epitaxial Materials Growth Facility

For your custom materials requirements, Siemens’
epitaxial growth facility offers optoelectronic
products in several compound semiconductor sys-
tems. We have over 15 years of experience in the
growth of GaAsP/GaAs materials. Siemens is recog-
nized worldwide for the superior quality and unifor-
mity of our 655nm "Standard Red" materials, but we
also produce and have characterized compositions
ranging from 560nm pure green through 840nm in-
frared.

In addition, we are actively developing InGaAsP
growth by HVPE and AlGaAs growth by metal-or-
ganic chemical vapor deposition (MOCVD). InGaAs-
P finds application in the visible and infrared regions
of the spectrum, while AlGaAs is primarily an infrared
material by this growth technique. Both materials are
well suited for optical detectors.

An important consideration for our customers is the
shape and size of the wafers we produce. Tothat end,
Siemens offers a selection of 2'- and 3"-diameter
wafers sized to SEMI specifications or wafers shaped
to match your specific needs.

Device Fabrication Facility

Siemens has a fully equipped fabrication facility for
processing epitaxial wafers into finished devices. The
processes available include thin-film deposition,
photolithography, diffusion, metallization, lapping,
and parametric testing and analysis. We employ
statistical quality control (SQC) to ensure consisten-
cy of the most critical processes, and our facility is
DESC certified to produce JAN-rated products. In-
house control of the fabrication process enables us
to select a customized combination of technologies
that best match your product needs.

Each application has its own pattern requirements
dictated by available drive power, optical output
power, human recognition, reliability, etc. Siemens
helps you choose from a wide selection of device
designs. We maintain a library of extensively charac-
terized standard designs for point-source, multi-seg-
‘ment, and fiber optic emitters, or you can pick your
own proprietary configuration. You can apply our
design rules to produce your own masks, or give us
your mechanical drawing and let us turn it intoa work-
ing device. We are experienced in the design of large

area, high density devices with as many as 240
uniform emitting areas on a single chip!

If you prefer, Siemens can also produce the fully as-
sembled product by computer design of custom as-
semblies and sub-assemblies and use of automated
manufacturing equipment. This vertical integration
vastly improves reliability and quality control while of-
fering more features at the lowest possible cost.

Optical Design and Measure-
ments Laboratory

The Siemens Optics Lab, a versatile and precise op-
tical measurement facility, provides fast and accurate
characterization of optical radiation performance.
This insures prompt and reliable responses to cus-
tomer requirements. The lab is coordinated with
standards organizations worldwide and employs the
latest conventions for optical measurement proce-
dures. All measurements are traceable to the Nation-
al Bureau of Standards.

Automated Offshore Assembly
Facility

The Siemens assembly facility in Penang, Malaysia,
uses automated test, dicing, and assembly equip-
ment providing both flexibility in device characteriza-
tion and highest quality/lowest cost for finished
products. The test and burn-in operations are sup-
ported by a failure analysis group and reliability
monitors. The product is fully traceable back to the
raw materials, guaranteeing predictability of quality
and yield.

Worldwide Technical Commitment

One of our chief strengths lies in Siemens’ commit-
ment to establishing leading-edge semiconductor
technologies. Divisions throughout the world are in-
volved in the manufacture of optical components for
signal processing, ultrahigh-speed communication,
and long haul data transmission. Supporting the ef-
forts are the Corporate Research and Technology
Laboratories. They are responsible for research in
evolving sciences (such as molecular beam epitaxy)
and supporting the manufacturing divisions with
technical advice, coordinated literature access, the
latest process technology, and in-depth material and
device analysis.




A Typical Cycle from Plan to
Product ...

Your program begins with the “request for quotation
(RFQ)" which outlines your product requirements,
anticipated delivery and volume, and target price.
After review by our technical and manufacturing
staffs we will contact you with any additional ques-
tions. If we feel that Siemens can adequately service
your needs we will submit a program plan, schedule,
and quotation. This cycle is typically completed
within five working days of receiving the RFQ.

Upon receipt of your order, we will jointly establish
milestones and review dates for tracking the progress
of your program. This will include a detailed listing of
all key deliverables and evaluations, as well as points
where reviews and decisions are required. At the end
of the development phase of the program a final sum-
mary report will be submitted to complete your
records and ensure a smooth transition into
manufacturing.

How Do Siemens’ Customers
Benefit?

Successful development and production of op-
toelectronic devices requires many qualities. Your
supplier must deliver:

A FIRM THEORETICAL FOUNDATION ... to
guarantee that the latest technology and
best equipment put you on the shortest path

to the solution,

STABLE PROCESSES ... to ensure that every
step of the product evolution is reliable and
reproducible,

FLEXIBILITY ... to provide the materials,
processing, and degree of integration that
are most performance- and cost- effective,

INFORMATION ... to understand how the
device will perform in your application,

CONSISTENCY ... to expeditiously and
reliably meet your product needs.

Siemens has been demonstrating these qualities for
over 15 years. Whether it is an interactive develop-
ment of a new product or volume production of an
established part, we are the best supplier to service
your optoelectronic needs!

Inquiries

Address all correspondence and telephone calls to
the "Custom Materials and Devices" organization at:

Siemens Components, Inc.
Optoelectronics Division
19000 Homestead Road
Cupertino, CA 95014 USA
TEL (408) 725-3410

FAX (408) 725-3420

TWX 910-338-0022

Materials Selection Guide

Substrates

InAs

InP

GaAs

GaP

Wavelength (nm)

700 600 500 400
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SIEMENS

655 nm
D-Shaped GaAsP/GaAs
EPITAXIAL WAFER

PART NO. 2600-7048

DESCRIPTION PHYSICAL PROPERTIES

Siemens epitaxial layers are grown by Hydride Size: D-shaped (or partial)

Vappr—Phase Eplta;(y (HyPE). High quantum Area: 1.5 sq. inch min.

efficiencies and uniformity make these wafers )

ideal for visible displays and solid-state, Thickness: 455 +51 ym

near-monochromatic light sources. Bow: -51 £76 um
Orientation Flats: None

EPITAXIAL LAYER

Pits™: 8 per sq. inch max.
Material: GaAsq.xPx:Te . persa
- Voids*: 3 per wafer max.; none larger than
Conductivity: n-type 1 mm diameter
Carrier Projections*: 1 per sq. inch max.; none higher than 10 ym
Concentration: 0.5-3.0x1017cm-3 ! persq 3 o ¥
Peak PL Scratches: 3 per wafer max.; none longer than 10 mm
Wavelength: 655 +5 nm Chips: None penetrating further than 2 mm
Brightness: 0.8 mCd min. at 15 Alcm? Cracks: None
Graded Layer Polycrystal: None
Thickness: 15 um min. Broken Lattice: None
Copstant Layer ) Twin Lines: None
Thickness: 15 um min. Contamination: None, not removable by solvent or
ultrasonic cleanin:
SUBSTRATE °
Material: GaAs:Si or GaAs:Te
Growth Type: Boat-Grown * Excludes outer 2 mm perimeter of wafer.
Conductivity: n-type
Resistivity: <0.007 ohm-cm
Orientation: (100), off 3 +0.5° toward the

nearest <110>



SIEMENS

EPITAXIAL WAFER

655 nm
3" GaAsP/GaAs

Custom
Optoelectronic
Products

PART NO. 2600-7056

DESCRIPTION

Siemens epitaxial layers are grown by Hydride
Vapor-Phase Epitaxy (HVPE). High quantum
efficiencies and uniformity make these wafers
ideal for visible displays and solid-state,
near-monochromatic light sources.

EPITAXIAL LAYER

Material:
Conductivity:
Carrier

Concentration:

Peak PL
Wavelength:(1)

Brightness:

Graded Layer
Thickness:

Constant Layer
Thickness:

SUBSTRATE
Material:
Growth Type:

Conductivity:
Orientation:

GaAsy.xPx:Te
n-type

0.5-5.0x 1017cm-3

655 +5 nm
0.8 mCd min. at 15 A/cm2

15 um min.

10 ym min.

GaAs
Czochralski or Boat-Grown
n-type

(100), off 3 +0.5° toward the
nearest <110>

PHYSICAL PROPERTIES

Size:
Thickness:
Bow:
Pits:(2)
Voids:(2)

Projections:(2)
Scratches:(2)
Chips:

Cracks:
Polycrystal:(2)
Broken Lattice:(2)
Twin Lines:(2)

Notes:

Grown on 3" diameter SEMI spec substrate
500 +50 um

-50 +£100 um

15 per sq. inch max.

3 per wafer maximum larger than
1 mm diameter

3 per sg. inch maximum higher than 15 ym
3 per wafer max.; none longer than 10 mm
None penetrating further than 2 mm

None

None

None

None

1. Other wavelengths also available.
2. Excludes outer 2 mm perimeter .of wafer.



.. 655 nm
2" GaAsP/GaAs
EPITAXIAL WAFER

PART NO. 2600-7057

"SIEMENS

DESCRIPTION PHYSICAL PROPERTIES

Siemens epitaxial layers are grown by Hydride ~ Size:
Vapor-Phase Epitaxy (HVPE). High quantum Thickness:
efficiencies and uniformity make these wafers .
ideal for visible displays and solid-state, - Bow:
near-monochromatic light sources. Pits:(

Voids:(@)

Grown on 2" diameter SEMI spec substrate
455 +50 um

-50 +100 um

15 per sq. inch max.

3 per wafer maximum larger than

EPITAXIAL LAYER )
1 mm diameter

Materia|:. : GaAS".XPX:T,e Projections:(2) 3 per sq. inch maximum higher than 15 um
Conductivity: ntype Scratches:(2) 3 per wafer max.; none longer than 10 mm
Carrier Lo .
Concentration: 0.5-5.0% 1017cm-3 Chips: None penetrating further than 2 mm
Peak PL Cracks: None
Wavelength:() 655 +5nm Polycrystal:(2) None
Brightness: 0.8 mCd min. at 15 Alcm? Broken Lattice:( None
Graded Layer Twin Lines:(2) None
Thickness: 15 ym min.
Constant Layer
Thickness: 10 um min.
Notes:
SUBSTRATE 1. Other wavelengths also available.
Material: GaAs 2. Excludes outer 2 mm perimeter of wafer.
Growth Type: Czochralski or Boat-Grown
Conductivity: n-type
Orientation: (100), off 3 +0.5° toward the

nearest <110>



SIEMENS

IP-16A

Mask-Diffused GaAsP LED

PART NO. 2600-7070

¢———— AR Coating

P-metal (anode)
i|-e— Diffusion Barrier

‘|e— Epitaxial Layer

-— Substrate

<~ N-metal (cathode)

DESCRIPTION

Siemens IP-16A is a mask-diffused GaAsP light-
emitting diode. With a bright and uniform 700 nm
light-emitting area, this device is ideal for opto-
coupler applications.

MATERIAL
Epitaxial Layer: GaAs, P, :Te
Substrate: GaAs : SiorGaAs : Te
Metalizations: Anode Aluminum
Cathode  Gold-Germanium
Dimensions
(center to center): Height 570 pm
Width 300 um

Thickness 200 um

TYPICAL DEVICE PARAMETERS

Forward |-V Characteristics Ves
F2
VF1
Reverse |-V Characteristics Vai
Peak EL Wavelength A
Spectral Half-Width . FWHM
Radiant Intensity Ri

1.60V @20 mA
155V @ 10 mA
140V @100 pA
-10.0V  @-10pA
700nm @20 mA
40 nm @20 mA

35 uW/ster @ 10 mA

Custom
Optoelectronic

Products




SIEMENS

RB-42B
Mask-Diffused GaAsP LED

PART NO. 2680-0016

<« AR Coating
P-metal (anode)
|~ Diffusion Barrier

DESCRIPTION

‘Siemens RB-42B is a mask-diffused GaAsP
light-emitting diode. With a bright and uniform
655 nm emission, this device is ideal for display

applications.

MATERIAL

- Epitaxial Layer:
Substrate:
Metalizations:

Dimensions
(center to center):

GaAs, P :Te

1-x x

GaAs : SiorGaAs: Te

Anode Aluminum
Cathode  Gold-Germanium

Height 0.020”
Width 0.065"
Thickness 0.010”

TYPICAL DEVICE PARAMETERS

Forward |-V Characteristics Vea 1.64V
e2 159V
Ve, 1.42V
Reverse |-V Characteristics Vo -25.0V
Peak EL Wavelength A 655 nm
Spectral Half-Width FWHM 40 nm
Luminous Intensity L 500 uCd

@20 mA
@ 10 mA
@ 100 pA

@-10pA
@20 mA
@20 mA
@10mA



SIEMENS RM-14A

Mask-Diffused GaAsP
Monolithic LED with Cursor
PART NO. 2680-0117

Custom
Optoelectronic
Products

P-metal (anode)
]~ Diffusion Barrier

«e— Epitaxial Layer

«— Substrate

<«— N-metal (cathode)

DESCRIPTION TYPICAL DEVICE PARAMETERS
Siemens RM-14A is a mask-diffused GaAsP Forward |-V Characteristics Vi, 153V @20 mA
monolithic light-emitting diode with cursor. With a Ve, 157V @10mA
bright and uniform 655 nm light-emitting area, this Vv 140V @100 pA
device is ideal for display applications. L F1

Reverse |-V Characteristics Vas 230V @-10pA
MATERIAL Peak EL Wavelength A 655nm @20 mA
Epitaxial Layer: . GaAs, P :Te Spectral Half-Width FWHM 40nm @20 mA
Substrate: GaAs : Si or GaAs : Te Luminous Intensity Lt 240pCd @10 mA
Metalizations: Anode Aluminum (Device has no AR coating)

Cathode  Gold-Germanium

Dimensions
(center to center): Height 0.144"

Width 0.105”
Thickness 0.010”



SIEMENS

RM-15B
Mask-Diffused GaAsP
Monolithic LED

PART NO. 2680-0008

<«—————— AR Coating
P-metal (anode)
«e— Diffusion Barrier

— Epitaxial Layer

|« Substrate

«e— N-metal (cathode)

DESCRIPTION

Siemens RM-15B is a mask-diffused GaAsP
monolithic light-emitting diode. With a bright and
uniform 655 nm emission, this device is ideal for
display applications.

MATERIAL
Epitaxial Layer: GaAs, P, :Te
Substrate: GaAs : Sior GaAs: Te
Metalizations: Anode Aluminum
Cathode  Gold-Germanium
Dimensions
(center to center): Height 0.159”
Width 0.133"

Thickness 0.010”

"TYPICAL DEVICE PARAMETERS

Forward I-V Characteristics Ves 158V @20 mA

Ve, 156V~ @10 mA

Ve, 139V @100 pA
Reverse |-V Characteristics Va 230V @-10pA
Peak EL Wavelength A 655nm @20 mA
Spectral Half-Width FWHM 40 nm @20 mA
Luminous Intensity LI 350uCd @10 mA



SIEMENS RM-62A
Mask-Diffused GaAsP

Monolithic LED

PART NO. 2680-0031

Custom
Optoelectronic
Products

P-metal (anode)
|«— Diffusion Barrier

e~ Epitaxial Layer

-¢— Substrate

<e— N-metal (cathode)

DESCRIPTION TYPICAL DEVICE PARAMETERS

Siemens RM-62A is a mask-diffused GaAsP Forward I-V Characteristics Ves 162V @20mA
monolithic light-emitting diode. With a bright and 2 160V  @10mA
uniform 655 nm emission, this device is ideal for V., 141V @100pA

display applications.

Reverse |-V Characteristics Va, -23.0V  @-10pA
MATERIAL Peak EL Wavelength A 655nm @20 mA
Epitaxial Layer: GaAs, P, :Te Spectral Half-Width FWHM 40nm @20 mA
Substrate: GaAs : Sior GaAs: Te Luminous Intensity LI 440uCd @10mA
Metalizations: Anode Aluminum (Device does not have

Cathode  Gold-Germanium AR coating)

Dimensions
(center to center): Height 0.107”

Width 0.079”
Thickness 0.010”



SIEMENS ~ RM-64A
Mask-Diffused GaAsP
Monolithic LED

PART NO. 2680-0038

P-metal (anode)
<« Diffusion Barrier

«— Epitaxial Layer

-~ Substrate

<««— N-metal (cathode)

DESCRIPTION TYPICAL DEVICE PARAMETERS
Siemens RM-64A is a mask-diffused GaAsP Forward |-V Characteristics \/ 162V @20 mA
monolithic light-emitting diode. With a bright and Ve, 160V @ 10 mA
uniform 655 nm emission, this device is ideal for V 142V @100 pA
display applications. o F1
. Reverse |-V Characteristics Vas 240V @-10pA

MATERIAL : Peak EL Wavelength A 655nm @20 mA
Epitaxial Layer: GaAs, P, :Te Spectral Half-Width FWHM 40nm @20mA
Substrate: GaAs : Sior GaAs: Te Luminous Intensity - LI 350uCd @10 mA
Metalizations: Anode Aluminum (Device does not have

Cathode  Gold-Germanium AR coating)
Dimensions
(center to center): Height 0.105”

Width 0.095”

Thickness 0.010”
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SIEMENS RM-73A
Mask-Diffused GaAsP

Monolithic LED

PART NO. 2680-0003

Custom
Optoelectronic
Products

P-metal (anode)
<~ Diffusion Barrier

<~ Substrate

gl <«— N-metal (cathode)

DESCRIPTION TYPICAL DEVICE PARAMETERS
Siemens RM-73A is a mask-diffused GaAsP Forward |-V Characteristics Ves 1.64V. @20mA
monoalithic light-emitting diode. With a bright and Ve, 160V @10mA
uniform 655 nm emission, this device is ideal for V 142V @100 pA
display applications. o F1

Reverse |-V Characteristics Va -23.0V  @-10pA
MATERIAL Peak EL Wavelength A 655nm @20 mA
Epitaxial Layer:  GaAs, P, :Te Spectral Half-Width FWHM 40nm @20 mA
Substrate: GaAs : Si or GaAs : Te Luminous Intensity LI 400pCd = @ 10 mA
Metalizations: Anode Aluminum . (Device does not have

Cathode  Gold-Germanium AR coating)

Dimensions
(center to center): Height 0.078”

Width 0.059”
Thickness 0.010”



| RM-81B
Mask-Diffused GaAsP
Monolithic LED

PART NO. 2680-0056

SIEMENS

P-metal (anode)
<~ Diffusion Barrier

<e— Epitaxial Layer

<— Substrate

- N-metal (cathode)

DESCRIPTION TYPICAL DEVICE PARAMETERS
Siemens RM-81B is a mask-diffused GaAsP Forward |-V Characteristics Vea 159V @20mA
monolithic light-emitting diode. With a bright and Ve, 157V @10mA
uniform 655 nm emission, this device is ideal for v, 140V @100 pA
displa lications. :

spay applications Reverse |-V Characteristics \ -23.0V  @-10pA
MATERIAL : Peak EL Wavelength A 655nm @20 mA
Epitaxial Layer: GaAs, P, :Te Spectral Half-Width FWHM 40nm  @20mA
Substrate: GaAs : Sior GaAs : Te Luminous Intensity Ll 220uCd @10 mA
Metalizations: Anode Aluminum (Device does not have

Cathode  Gold-Germanium AR coating)

Dimensions
(center to center): Height 0.135”

Width 0.112”
Thickness 0.010”
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SIEMENS

RM-85D
Mask-Diffused GaAsP
Monolithic LED

PART NO. 2680-0030

P-metal (anode)
7]~ Diffusion Barrier

e Epitaxial Layer

<€~ Substrate

««— N-metal (cathode)

DESCRIPTION

Siemens RM-85D is a mask-diffused GaAsP
monolithic light-emitting diode. With a bright and
uniform 655 nm emission, this device is ideal for
display applications.

MATERIAL
Epitaxial Layer: ~ GaAs, P, :Te
Substrate: GaAs : SiorGaAs: Te
Metalizations: Anode Aluminum
Cathode  Gold-Germanium
Dimensions
(center to center): Height 0.087”
Width 0.074”

Thickness 0.010”

TYPICAL DEVICE PARAMETERS

Forward I-V Characteristics Ves 163V @20mA
o 159V @10mA

Ve, 142V @100 pA

Reverse |-V Characteristics Va -23.0V  @-10pA
Peak EL Wavelength A 655 nm @20 mA
Spectral Half-Width FWHM 40nm @20mA
Luminous Intensity LI 320uCd @ 10mA

(Device does not have
AR coating)

Custom
Optoelectronic
Products




SIEMENS

RM-86A
Mask-Diffused GaAsP
Monolithic LED

PART NO. 2680-0114

P-metal (anode)
< Diffusion Barrier

<~ Epitaxial Layer

{<e— Substrate

-~ N-metal (cathode)

DESCRIPTION

Siemens RM-86A is a mask-diffused GaAsP
monolithic light-emitting diode. With a bright and
uniform 655 nm emission, this device is ideal for
display applications.

MATERIAL
Epitaxial Layer:
Substrate:
Metalizations:

Dimensions
(center to center):

GaAs, P, :Te
GaAs : Sior GaAs : Te

Anode Aluminum
Cathode  Gold-Germanium

Height 0.089”
Width 0.069”
Thickness 0.010”

TYPICAL DEVICE PARAMETERS

Forward |-V Characteristics Ves 163V @20 mA
Ve, 160V  @10mA
Ve, 142V @100pA

Reverse |-V Characteristics Vas 230V @-10pA

Peak EL Wavelength A 655nm @20 mA

Spectral Half-Width FWHM 40nm @20 mA

Luminous Intensity LI 280uCd @10 mA

(Device does not have :

AR coating) ‘
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SIEMENS RP-12C
Mask-Diffused GaAsP LED

PART NO. 2680-7075

Products

Custom
Optoelectronic

P-metal (anode)
|« Diffusion Barrier

-~ Epitaxial Layer

<~ Substrate

5 <~ N-metal (cathode)

DESCRIPTION TYPICAL DEVICE PARAMETERS
Siemens RP-12C is a mask-diffused GaAsP light- Forward |-V Characteristics Vs 170V @20mA
emitting diode. With a bright and uniform 655 nm Ve, 164V @10mA
emission, this device is ideal for lamp and display V. 145V @100 pA
applications. n F1

Reverse |-V Characteristics Ve 250V @-10pA
MATERIAL ) Peak EL Wavelength A 655nm @20 mA
Epitaxial Layer: GaAs, P, :Te Spectral Half-Width FWHM 40nm  @20mA
Substrate: GaAs : SiorGaAs: Te Luminous Intensity Ll 500uCd @ 10mA
Metalizations: Anode Aluminum -

Cathode  Gold-Germanium

Dimensions

(center to center): Height 0.012”
Width 0.012”
Thickness 0.010”



SIEMENS

RP-13B

- Mask-Diffused GaAsP

Point Source LED
PART NO. 2600-7074

P-metal (anode)
|« Diffusion Barrier

e~ Epitaxial Layer

e Substrate -

' <«— N-metal (cathode)

DESCRIPTION

Siemens RP-13B is a mask-diffused GaAsP point
source light-emitting diode. With a bright and
uniform 655 nm emission, this device is ideal for
lamps or dot-matrix displays. ’

MATERIAL
Epitaxial Layer: ~ GaAs, P, :Te
Substrate: GaAs : SiorGaAs: Te
Metalizations: Anode Aluminum
Cathode  Gold-Germanium
Dimensions
(center to center): Height 0.015"
Width 0.015”

Thickness 0.010”

TYPICAL DEVICE PARAMETERS

Forward I-V Characteristics A/ 164V. @20mA

Ve, 159V @10mA

Ve, 142V @100 pA
Reverse |-V Characteristics Vay 250V @-10pA
Peak EL Wavelength : A 655nm. @20 mA
Spectral Half-Width FWHM 40 nm @20 mA
Luminous Intensity ‘ Ll @10mA

(Device does not have

450 uCd

AR coating)



ices

®Devi

Intelligent Display
Programmable Display'Devices

Military Displays

Small Alphanumeric Displays

2-1

Intelligent Display Assemblies




Intelligent Display® Devices - Segmented

Telecommunications equipment; instrumenta-
tion; table top equipment.

No. of E
PartNo/ | Characters | yjeying
Package Outline Color Character Angle Description Page
Helght
17 segment, 4 character display with built-in
4 X Axis CMOS ASCI! decoder, multiplexer, memory and
+40° driver. .
gle.;414T Access time: 280 ns. 27
112* Y Axis Low power consumption.
! +55° Portable applications; telecommunications
equipment.
17 segment, 8 character display with built-in
8 CMOS ASCII decoder, multiplexer, memory and
driver.
DL1814 E%': Axes Access time: 525 ns. 2-21
Red Low power consumption, dimming capability.
112" Hand held equipment; portable applications;
telephone and telecommunications equipment.
"""""" 16 segment, 4 character display with built-in
YR gL;MGB 4 :3/{\)?3 CMOS ASCII decoder, multiplexer, memory and 2-n
NSNS e driver.
. Access time: 350 ns (DL1416B)
g";MGT* 160" Is’zf's Independent cursor function. ' 2.16
__________ e ' Bench equipment.
17 segment, 4 character display with built-in
CMOS ASCII decoder, multiplexer, memory and
4 X Axis driver. ‘
+45° Access time: 300 ns 205
DL2416T ' Characters readable up to 8 feet; memory clear T
Red Y Axis function; independent cursor function.
160" 155° Two chip enables for easy system expansion.
Medical equipment; instrumentation; table top
equipment.
17 segment, 4 character display with built-in
4 : CMOS ASCI| decoder, multiplexer, memory
DL3416 X Axis and driver.
7 N +45° Access time: 300 ns 2-31
I\ @@ % Red Characters readable up to 12 feet; memory
. - 225* Y Axis clear function; independent cursor function.
+55° Two chip enables for easy system expansion.

®Intelligent Display is a registered trademark of Siemens
* Not recomended for new designs.




Intelligent Display® Devices - Dot Matrix

No. of
Part No./ Characters Viewing
Package Outline Color Sharactor Angle Description Page
Helght
DLR1414 4 X Axis Dot matrix drop-in replacement for DL1414T.
Red 150° Four 5x7 dot matrix characters. 8
j 128 ASC racters (English plus 5 other =3
1 'ix j. & DLO1414 ; languag:_xe“'s;:ha o (Engienp 2-44 E’g
: HER Y Axis A =) =
145 +75° . Accesstime: 110 ns. 2=
For portable applications; telecommunications =g
DLG1414 equipment. a
Green
DLR2416
Red 4 X Axis Dot matrix drop-in replacement for DL2416T.
+50° Four 5x7 dot matrix characters.
P 4 1 - DLO2416 ) 128 ASCII characters (English plus 5 other 2-49
s o HER Y Axis languages).
.200 175° Access time: 110 ns.
DLG2416 For bench equipment, instrumentation.
Green
DLR3416
Red 4 X Axis Dot matrix drop-in replacement for DL3416T.
+50° Four 5x7 dot matrix characters.
DLO3416 128 ASCII characters (English plus 5 other 255
HER Y Axis languages).
.270° +75° Access time: 110 ns.
DLG3416 For bench equipment, instrumentation.
Green
Single 5x7 dot matrix character.
DLO4135 1 Readable to 20 feet plus; wide viewing angle;
00000 HER lamp test; brightness control.
88888 +75° One chip-enable for easy system expansion. 236
88388 DLG4137 96 ASCII character format.
oe0ee Green 43" Access time: 150 ns.
Telecommunications equipment, table top
equipment, instrumentation.
. Single 5x7 dot matrix character.
QOO0 DLO7135 1 Readable up to 30 feet plus; wide viewing angle;
88888 HER o lamp test; brightness control.
loJololo0) 75 One chip-enable for easy system expansion. 2-40
010101010 DLG7137 96 ASCII character format.
QROOQ Green 68" Access time: 150 ns.
olelololc} Ideal for scales, POS terminals, instrumentation,
mainframe peripherals.




Programmable Display™ Devices - Dot Matrix

No. of
Package Outline (I'-;::lo./ :,::::::s X‘:;Ieng Description Page
Helght
Four 5x7 dot matrix characters.
PD2435 Built-in. CMOS ASCI| decoder, multiplexer,
HER memory and driver. Software driven-true
4 X Axis microprocessor peripherals. Additional features
PD2436 +55° over Intelligent Display devices include: control 2_154
Red and display memory readjwrite, dimming (3
Y Axis levels) and blanking, blinking cursor/character
.200" o and lamp test.
PD2437 05 128 ASCII character format.
Green Extended operating temperature range: -40°C to
+85°C.
Four 5x7 dot matrix characters. .
PD3535 Built-in CMOS ASCII decoder, multiplexer,
HER memory and driver. Software driven-true
4 X Axis microprocessor peripherals. Additional features
PD3536 +55° over Intelligent Display devices include: control 2-164
Red and display memory readjwrite, dimming (3
Y Axis levels) and blanking, blinking cursor/character
PD3537 270 +65° and lamp test.
Green 128 ASCII character format.
Extended operating temperature range: -40°C to
+85°C.
Four 5x7 dot matrix characters.
PD4435 Built-in CMOS ASCII decoder, multiplexer,
HER 4 memory and driver. Software driven-true
e oeene X Axis microprocessor peripherals. Additional features
LR PD4436 +55° over Intelligent Display devices include: control 2-174
b Red and display memory readjwrite, dimming (3
"ees” 45 Y Axis levels) and blanking, blinking cursor/character
PD4437 : 165° and lamp test.
Green 128 ASCII character format.
' ' Extended operating temperature range: -40°C to
+85°C.
Single 8x8 dot matrix display module with CMOS
circuits, and logic interfaces.
888888 PD1165 Display Each dot is addressable over a TTL compatible,
000000 HER size 4750 8 bit bus.
8888888 116" * Can be alternately programmed to display text or | 2-146
0000000 PD1167 square graphics.
8880088 Green Software controllable features: 9 intensity levels,

memory clear, blanking or blinking, lamp test.
Interlocking X-Y stackable package.




Military Alphanumeric Displays

No. of Tempera-
Package Outline gz:;:w‘/ %’;:’:::;’: ture Description Page
Helght Range
Intelligent Display Device
VDL . 4 f)peratlng Four 17 segment characters.
2416 emperature |  Built-in CMOS circuitry - TTL and microproces-
EE} E’g EI% ES MDL2416 range: sor compatible. 2-95 - :é
TXV/TXVB -85°Cto Rugged ceramic package, hermetically sealed o:r, 3
Red 15° +100°C. flat glass lens. Low profile package. = >
' Conforms to Quality Level A. £
: a
MPD2545: Programmable Display Device
HER 4 Operating Four 5x7 dot matrix characters.
temperature| Built-in CMOS ASCII decoder, multiplexer,
MPD2547 range: memory, and driver. 2-103
Green -55°C to 96 character ASCII font.
. +100°C. Rugged ceramic package, hermetically sealed
MPD2548 250 flat glass lens.
Yellow Conforms to Quality Level A,
Military Small Alphanumeric Displays
No. of Tempera-
Package Outline PartNo/ | Characters | [OW Descripti Page
g Color Character Range escription g
Helght
MSD2010
Red Four 5x7 dot matrix characters.
Available in TXV and TXVB screened versions.
MSD2011 Rugged ceramic package, hermetically sealed
Yellow 4 Operating flat glass lens.
temperature |  Serial input/paralle!l output. Easily cascaded for
MSD2012 range: multiple displays. Low power on-board CMOS 2-113
HER -55°C to shift registers and constant current LED row
150" +100°C. drivers.
MSD2013 External column strobing allows use of full
High ASCIl and customized fonts.
Efficiency Conforms to Quality Level A.
Green
MSD2310
Red Four 5x7 dot matrix characters.
Available in TXV and TXVB screened versions.
MSD2311 Rugged ceramic package, hermetically
Yellow 4 Operating sealed flat glass lens.
temperature| Serial input/parallel output. Easily cascaded
MSD2312 . range: for multiple displays. Low power on-board T 2-124
HER -55°C to CMOS shift registers and constant current
200" +100°C. LED row drivers.
MSD2313 External column strobing allows use of full
High ASCIl and customized fonts.
Efficiency Conforms to Quality Level A,
Green '
Sunlight viewable.
MSD2351 Four 5x7 dot matrix characters.
Yellow Available in TXV and TXVB screened versions.
4 Operating Rugged ceramic package, hermetically sealed
MSD2352 temperature | flat glass lens.
HER range: Serial input/parallel output. Easily cascaded for | 2-135
-55°C to multiple displays. Low power on-board CMOS
MSD2353 200" +100°C. shift registers and constant current LED row
High drivers.
Efficiency External column strobing allows use of full ASCI|
Green and customized fonts.
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Hi Rel/Industrial & Commercial Small Alphanumeric Displays

No. of i T
. Characters empera- L o .
Package Outline Part NoJ/ - ture Description Page
. Color Character Range )
Helght
1SD2010
Red Hi Rel/Industrial Displays
. i Four 5x7 dot matrix characters.
= 1SD2011 T Operating Rugged ceramic package, hermetically sealed
q N Yeliow ‘ temperature | flat glass lens.
range: Serial input/parallel output. Easily cascaded for | 2-71
Isb2012 . ' -55°C to multiple displays. Low power on-board CMOS
HER 150° +100°C, shift registers, constant current LED row drivers.
' : External column strobing allows use of full ASCHI
1SD2013 and customized fonts.
High :
Efficiency
Green
1SD2310
Red -
: Hi Rel/Industrial Displays
1SD2311 Four 5x7 dot matrix characters.
Yellow 4 Operating | Rugged ceramic package, hermetically sealed
temperature | flat glass lens.
1SD2312 range: Serial input/parallel output. Easily cascaded for 2-79
HER -55°C to multiple displays. Low power on-board CMOS
200" +100°C. shift registers, constant current LED row drivers.
1SD2313 External column strobing allows use of full ASCII
High : and customized fonts.
Efficiency )
Green
1SD2351 : Hi Rel/ndustrial Displays
Yeliow Operati Sunlight viewable.
- 4 t pera lntg Four 5x7 dot matrix characters.
1SD2352 . empe.ra ure Rugged ceramic package, hermetically sealed :
HER range: flat glass lens. a-87
-55°C to ga )
A Serial input/parallel output. Easily cascaded for
2 1SD2353 .200° +100°C. multiple displays. Low power on-board CMOS
ng_h shift registers, constant current LED row drivers.
Efficiency External column strobing allows use of full ASCII
Green and customized fonts.
HDS;QOOOLP Commercial Displays
- HDSP2001LP 4 Operating Four §x7 dot matrix characters.
Yellow temperature | Plastic package. i
HDSP2002LP range: Serial input/parallel.output. Easily cascaded for | o_g3
HER _40°C to multiple displays. Low power on-board CMOS
HDSP2003LP 150° +85°C. shift registers, constant current LED row drivers.
High ’ External column strobing allows use of full ASCIl
Efficiency . and customized fonts.
Green
Alphanumeric Display
No. of . "
Characters Luminous Intensity
Package Outline : Part No./ Polarity Per Segment Description Page
) Color g:lagr:::tar Typ.(pcd)| @mA
DLR5735 - Common
LR KR Red ! Cathode 200 20
K KRR DLG5735 . Row Single 5x7 dot
0< ><><>< Green ’ matrix character. 261
©<>J>§ DLR5736 - No built-in CMOS
drive circuitry.
9009 Red ! Common | es0 10 Y
LSS . - .
OOE DLG5736 69 Row
Green




SIEMENS

DL 14147

.112” Red, 4-Digit 17-Segment
ALPHANUMERIC Intelligent Display®
With Memory/Decoder/Driver

FEATURES
¢ 0.112"” High, Magnified Monolithic Character

¢ Wide Viewing Angle, X Axis +40°,
Y Axis +55°

o Close Vertical Row Spacing, .800"

¢ Rugged Solid Plastic Encapsulated Package
o Fast Access Time, 280 ns

* Compact Size for Hand Held Equipment

¢ Built-in Memory

 Built-in Character Generator

® Built-in Multiplex and LED Drive Circuitry

¢ Direct Access to Each Digit Independently &
Asynchronously

¢ TTL Compatible, 5 Volt Power
* 17th Segment for Improved Punctuation Marks

o Low Power Consumption, Typically 10 mA per
Character

 Intensity Coded for Display Uniformity

¢ Extended Operating Temperature Range:
-40°Cto +85°C

o End-Stackable, 4-Character Package
* 100% Burned In and Tested
¢ Superior ESD Immunity

Package Dimensions in Inches (mm)
175
e TP 0122002 TYP
o | 445h— (30):(057)
—
5}21 ) (W) ) (o)
ATNAI DA MAL 112 £02.02
@32\l iasifizlizng 284 (15.24)£(51)
=
70
Jax ——
(17.18)
PIN 1 INDICATOR B ot
/ cng/_I CODE
Y e T
(6.10) Ag’IEN“T N 2 4[0
REF
5T | 160 (4.06) (10,
%?J sz ©
@41 L Toe
Q0= — k=10
P TP
(81 (254) Tolerance:-.XX .01 (.254),
NON CUM XXX £.005 (.127)

DESCRIPTION

The DL 1414T is a four digit display module having 16 bar
segments plus a decimal and a builtin CMOS integrated circuit.

The integrated circuit contains memory, ASCII character
generator, and LED multiplexing and drive circuitry. Inputs are
TTL compatible. A single 5-volt power supply is required. Data
entry is asynchronous and random access. A display system can

" be built using any number of DL 1414Ts since each character in

any DL 1414T can be addressed independently and will
continue to display the character last written until it is replaced
by another. .

Loading data into the DL 1414T is straightforward. The desired
data code (Do-Dg) and digit address (Ag, A4) is presented in
parallel and held stable during a write cycle. Data entry may be
asynchronous and in random order. (Digit O is defined as right
hand digit with A;=Ag=0=low).

System interconnection is also straightforward. The least signifi-
cant two address bits (Ag, A;) are normally connected to the like
named inputs of all DL 1414Ts in the system. Data lines are
connected to all DL 1414Ts directly and in parallel. Multiple

DL 1414T systems usually use an external one-of-N decoder
chip. The “write” pulse is connected to the CE of the decoder. A
3-to-8 line decoder multiplexer (74138) or a 4-to-16 line
decoder/multiplexer (74154) are possible choices. All higher-
order address bits (above A;) become inputs to the decoder.

All products are 100% burned-in and tested, then subjected to
out-going AQL's of .25% for brightness matching, visual align-
ment and dimensions, .065% for electrical and functional.

Important: Refer to Appnote 18, “Using and Handling
Intelligent Displays”. Since this is a CMOS device, normal pre-
cautions should be taken to avoid static damage.

See Appnote 15 for applications information.
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Maximum Ratings

Supply Voltage, Ve -0.5to +6.0 Vdc
Voltage, Any Pin Respect to GND . = 0.5 to (Vcc +0.5) Vdc
Operating Temperature. . ............. —40°C to +85°C
Storage Temperature ~40°C to +100°C
Maximum Solder Temperature, 1.59 mm (0.063")

below Seating Plane, t<5sec................. 260°C
Relative Humidity (non condensing) @85°C ... ...... 85%
Optical Characteristics @25°C
Spectral Peak Wavelength . . ............... 660 nm typ.
Magnified digitsize . . . ............. ... 0.112” x0.085"
Time Averaged Luminous Intensity

(100% brightness, ............... 0.40 mcd/digit min.

8 segments/digit, Voc=5V) ... . ... 0.75 mcd/digit typ.
LED to LED Intensity Matching . ............ 1.8:1.0 max.

Device to Device Intensity Matching (one bin) . 1.5:1.0 max.

TOP VIEW

121109 8 7
3 2 1 o
123456
Pin Function Pin|  Function
1 | D5 Data input 7 |Gnd
2 | D4 Data Input 8 | D@ Data Input (LSB)
3 | WR Write 9 | D1 Data Input
4 | A1 Digit Select 10 | D2 Data input
5 | A@ Digit Select 11 | D3 Data Input
6 [ Vce 12, | D6 Data Input (MSB)

TIMING CHARACTERISTICS

WRITE CYCLE WAVEFORMS

Bin to Bin Intensity Matching . . ............. 1.9:1.0 max. 28, A1
Viewing Angle (off normal axis) [ — o Zl
Horizontal ....... ... ... . +40° WR __l N '
Vertical ... +55° o L )
oo-os X >
—J Tos “_ ToH ——J
vourxet revers X O van
DC CHARACTERISTICS . }
~40°C +25°C +85°C )
Parameter Min. | Typ. | Max. |'Min. | Typ. | Max. | Min. | Typ. | Max. | Units | Conditions
Icc 4 Digits on 60 75 50 | 65 40 | 55 | mA | Vge=5V
10 segments/digit ) -
lcc Blank 15 | 35 10 | 27 05 | 20 | mA | Vec=WR=5V,
Vin=0V
IiL (all inputs) 80 | 180 60 | 160 45 | 90 | wA | V=08V,
Vee=5V
Vin 20 . 20 20 v Voo =5 V+05 V
ViL 08 08 08 \' Voc=5 V+05 V

AC CHARACTERISTICS Guaranteed Minimum Timi‘ng Parameters @4.5 V<Vcc<5.5V

Parameter Symbol —40°C (ns) +25°C (ns) +85°C (ns)
Address Set Up Time . Tas 175 250 - 325
Address Hold Time TaH 30 30 30
Write Delay Time Two 25 25 25
Write Time Tw 150 225 300
Data Set Up Time Tps 125 175 250
Data Hold Time ToH 30 30 30
Access Time@) Tace 205 280 355

Notes: 1. Access time Tacc=Tas+TpH
2. Digit multiplex frequency may vary from 200 Hz to 1.3 KHz.

DL 14147



DL 1414T BLOCK DIAGRAM CHARACTER SET

| L H L H L H L H
1 L X H H U L H H
: L L L L H H H H
2 |3
ROM @ H | 1] wolooc ) o 9 /
| |3 . OS5 W] oy 8
/0yl w | ’ 5z
ose/ DISPLAY Linleln { | L - 2a
o2, RN M IR N L a4 iz
prrbiii [ NI N/ n | - - = - B Eg
[III1T [ P I I e B T O O a
S, _] a n - - Vi \ T
=0 L|/HIH|H - - o
RAM gg o ] - / e _— Y ]
) Cco, o BN R S A i B
ML o rT oL | | Lo r LI
DECODER
] I wlelln LT IR AR NN
oo fopnoao L A S A S R A ]
34 ¥ 8883R22 il ol T
R C - T /7 11
B L LY IS {23 gl (e
v/ | v | 7 r W—”\ h]
LIRS L O N VAR \ dN

LOADING DATA STATE TABLE All Other Input Codes Display ‘’Blank’’

DIGIT
WR A1 A0 D6 D5 D4 D3 D2 D1 DO 3 2 1 0
H PREVIOUSLY LOADED DISPLAY G|R|E|Y
L LiL H{L{L{L|H|LIH G| R|E|E
L [ L|H H{L{H|L|H L WH G|{R|U!E
L H| L HIL|LIH{H | L]|L G|L|UIE
L H|H HiL|L{L]|L]|H|L B|L|U|E
L L|H HiL|IL{L[IH|L|[H B|L|E|E
L L{L | HIL|{H|L{H|H]|H B|IL|E|W
L X | X SEE CHARACTER CODE SEE CHé‘\ElierCTER

X =DON'T CARE

TYPICAL INTERCONNECTION FOR 32 DIGITS

I I { 1 I { | I
11 [ I1 11 1 11 1

T O O O O]

DATA Dy —D,

St

ADDRESS _ A A,

ADDRESS A,

J SYSE—

]
70138
(s

A

2
WRITE \

DL.1414T
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DESIGN CONSIDERATIONS

For details on design and applications of the DL 1414T utiliz-
ing standard bus configurations in muitiple display systems,
or parallel /0 devices, such as the 8255 with an 8080 or
memory mapped addressing on processors such as the
8080, Z80, 6502, or 6800 refer to Appnote 15 in the current
Siemens Optoelectronic Data Book.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION '

It is highly recommended that the display and the com-
ponents that interface with the display be powered by the
same supply to avoid logic inputs higher than Vgc. Addi-
tionally, the LEDs may cause transients in the power supply
line while they change display states. The common practice
is to place .01 uF capacitors close to the displays across
Vce and GND, one for each display, and one 10 uF
capacitor for every second display.

ESD PROTECTION

The metal Gate CMOS IC of the DL 1414T is extremely
immune to ESD damage. However, users of these devices
are encouraged to take all the standard precautions, normal
for CMOS components. These include properly grounding
personnel, tools, tables, and transport carriers that come in
contact with unshielded parts. If these conditions are not, or
cannot be met, keep the leads of the device shorted
together or the parts in anti-static packaging.

SOLDERING CONSIDERATIONS
The DL 1414T can be hand soldered with SN63 solder us-
ing a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of

the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063” below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I.- water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents

are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and -

unheated acetone.(!)

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your preferred solvent vendor for chemical composition in-
formation. Some major solvent manufacturers are: Allied
Chemical Corporation, Specialty Chemical Division, Morris-
town, NJ; Baron-Blakeslee, Chicago, IL; Dow Chemical,
Midland, MI; E.I. DuPont de Nemours & Co., Wilmington,
DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 12 pin DIP sockets .600” wide
with .100” centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The 112" high characters of the DL 1414T allow readability
up to 6 feet. Proper filter selection will allow the user to build
a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user's benefit by first con-
sidering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 1414T is a
standard red display and should be matched with a long
wavelength pass filter in the 600 nm to 620 nm range. For
display systems of multiple colors (using other Siemens
displays), neutral density grey filters offer the best
compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy" characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,

band-pass filters. Circular polarizing further enhances con-
trast by reducing the light that travels through the filter and

- reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Corpo-
ration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; L.E.E-
Atlas Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

Note: 1. Acceptable commercial solvents are: Basic TF, Arklone P,
Genesolve D, Genesolve DA, BlacoTron TF, BlacoTron TA and,
Freon TA.
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SIEMENS

DL 1416B

.160” Red, 4-Digit 16-Segment Plus Decimal

ALPHANUMERIC Intelligent Display®
With Memory/Decoder/Driver

Package Dimensions in Inches (mm)

120 &)
fes] (6,35 16202
‘%‘??*‘ i (406 .52)

-D:S " PN —‘ ‘—(%m
t

S S | FE— 3
CNARAoClER
CHARACTER 3~
B ey P
RIZIVISIZIYISIZIY ISIZN ™ 160 14 -
ZINNZISINZIN, zu,._@ﬁﬁ'

122 = ‘> 110202
(se) @18id D
PART LUMINOUS
NUMBER . - INTENSITY AgEly
ANDL 14168 | e
- " SEMENS  YYww, =
INDICATOR: [~ baTe
------- CODE
Spnio

25l
(635)

06
26 e {1.56) a
(660

aggodb | | g
AL

TOLERANCE: XX = .01 (.25)
o XXX = 005 (.127)
54)

102i NON CUM A\ OIM.AT SEATING PLANE

FEATURES

° 0.16” x0.125", Magnified Monolithic Character

¢ Viewing Angle, X Axis +30°, Y Axis 350°

* Rugged, Solid Plastic Encapsulated Package
* Top Lens Rail for Display Protection

¢ Fast Access Time, 350 ns

¢ Full Size Display for Stationary Equipment

e Built-in Memory

e Built-in Character Generator

e Built-in Multiplex and LED Drive Circuitry

¢ Direct Access to Each Digit Independently &
Asynchronously

¢ TTL Compatible, 5 Volt Power

¢ 17th Segment (Decimal Point) for Improved
Punctuation Marks

* Independent Cursor Function

* End Stackable, 4 Character Package

» Intensity Coded for Display Uniformity
* 100% Burned In and Tested

e Extended Operating Temperature Range: —-40°C

to +85°C

DESCRIPTION

The DL 1416B is a four digit display module having
16 segments plus decimal and a built in CMOS integrated
circuit.

The integrated circuit contains memory, ASCIl ROM decoder,
multiplexing circuitry, and drivers. Data entry is asynchronous
and can be random. A display system can be built using any

-number of DL 1416Bs since each digit of each DL 1416B

can be addressed independently. Each digit will continue to
display the character last “written” until replaced by another.

System interconnection is very: straightforward. The least
significant two address bits (A, A1) are connected to the like
inputs of all DL 1416Bs in a system. In small systems having
16 digits (four DL 1416Bs), the enable (CE) inputs of the four
devices could simply be used directly to_select each

DL 1416B. In larger display systems, the CE inputs would
come from a 1 of N decoder integrated circuit. In this case,
address lines Ay...A, would go to the decoder inputs. Data
lines (Do—-Dg) would be connected to all DL 1416Bs directly
and in parallel. The cursor (CU) and write (WR) lines would
also be connected directly and in parallel. The display will
then behave as a “‘write only memory"'.

The cursor function causes all segments of a digit position to
illuminate. The cursor is NOT a character, however, and
upon removal, the previously displayed character will
reappear.

Important: Refer to Appnote 18, “Using and Handling
Intelligent Displays” . Since this is a CMOS device, normal
precautions should be taken to avoid static damage.

Specifications are subject to change without notice.

Intelligent
Display Devices



Maximum Ratings Optical Characteristics
Supply Voltage Vg «+ oo ve v ..—=05Vto +6.0.vdc Time Averaged Luminous Intensity
Voltage, Any Pin Respect to GND . — 0.5 to (Vg +0.5) Vdc per digit (8 segments) ................ 0.25 mcd min.
Operating Temperature. . ............. ~40°C to +85°C @25°C ... 0.75 mcd typ.+
Storage Temperature ........... ... =40°C to +100°C Off Axis Viewing Angle:
Maximum Solder Temperature, 159 mm (0.063") Horizontal ... +30°
below Seating Plane, t<5sec................. 260°C Vertical ... +50°
Relative Humidity (non condensing) @85°C ... .. . ... 850  Digitsize ... RERRREEE 0.160" x0.125"
Spectral Peak Wavelength . ................... 660 nm
LED to LED Intensity Matching .. ........... 1.8:1.0 max.
‘Average Display Intensity Matching (one bin) . . 1.5:1.0 max.
TIMING CHARACTERISTICS Bin to Bin Intensity Matching (adjacent bins) .. 1.9:1.0 max.
WRITE CYCLE WAVEFORMS
53] . 50 o 18 17 615 14 13 12 1 Pin Function Pin Function
’ 1 D5 Data’lnput 1 Al Digit Select
I Toes p o < | 2 o Data Input 12 Unused
TU AG. ' () NIz 3 DQ Datainput 13 Unused
o DX X 300 Dm0 e
~——— TAs ——’[’— TAH —! DIGIT DIGIT DIGIT DIGIT 5 D2 Datalnput 15  Unused
WR ™ A 3 2 ! ° 6 D3 Datalnput ' 16 Unused
l [ | 7 TE Chip Enable 17 Unused
—l  Twp le— W - g % \é!rite \ }g $+
T . T TOP VIEW ursor Input -
0o- 08 Pl I >C 1234567891 10 AQ Digit Select 20 D6 Data Input
2 e -
TIMING MEASUREMENT 4 VOLTS
VOLTAGE LEVELS :::>*<::::::><:E 2voTe
DC CHARACTERISTICS
-40°C +25°C +85°C
Parameter ‘Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. -| Max. | Units.| Conditions
lcc 4 Digits on 115 140 80 125 65 100 | mA | Vgc=5V
10 segments/digit )
lcc Blank 25 4.0 20 | 35 1.5 25 [ mA | Voc=WR=5V,
: BL= 08V
I 100 | 120 75 | 90 |- 60 | 75 | wA | Veo=5V, Vn=08V
Vin 20 20 20 \Y Voe=5 V105V
ViL 08 08 08 \ Voc=5 V+05 V
AC CHARACTERISTICS Minimum at Voc=4.5 V in nanoseconds
Parameter . Symbol -40°C +25°C +85°C
Address Set Up Time Tas 225 300 400
Cursor Set Up Time Teus 225 300 © 400
Chip Enable Set Up Time Tces 225 300 400
Data Set Up Time Tos 100 175 300
Write Time . Tw . 150 250 350
Address Hold Time Tan 30 50 80
Data Hold Time Ton 30 50 80
Write Delay Time e Twp . 30 50 80
Chip Enable Hold . Tcen 30 50 80
Cursor Hold Time Toun 30 50 80
Access Time Tacc 255 350 480
DL 14168
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LOADING DATA

The chip enable (CE) held low and cursor (CU) held
high will enable data loading. The desired data code
(Dg-Dg) and selected digit address (Ag-A1) should be
held stable while write (W) is low for storing new data.
The timing parameters in the AC characteristics

table are minimum and should be observed. There are
no maximum timing requirements. Data entry may be
asynchronous and in random order. All undefined
data codes (see character set) loaded as data will dis-
play a blank.

Digit 0 is defined as the right hand digit with Aq = Ag
=0 =(low).

TYPICAL LOADING DATA STATE TABLE

LOADING CURSOR

The chip enable (CE) and Cursor (CU) are héld low.
A write (W) signal will now load a cursor into any
digit position addressed by (Ag - A1); as defined in
data entry. A cursor will be stored if DO = H and
removed if DO = L. The (CU) pulse width should
not be less than write (WR) pulse or erroneous data
may appear in the display.

TYPICAL LOADING CURSOR STATE TABLE

. _|ADDRESY DATA INPUT DIGIT DIGIT DIGIT DIGIT conTROL mnusssﬂ oaTA piseLAY
CE CU W[ A, A, |D6 D5 D4 D3I D2 D1 DO 3 2 1 0 A R I ERE R
HiX| X[ X[ X|X|X]|X X| XX {X n it et i X X H PREVIOUSLY LOADED DISPLAY B E A R
LiH[Lp L LfHlt LoLiLlH CHANGE |CHANGE| cHAN A X X H || DISPLAY PREVIOUSLY STOREDCURSORS |[B E A R
N NO [S LL X X X X X X H B E AM
LIH{ Ll Ly HfH[L{L]L L]H|L ANce(cnance| B A il wlxxxxxxulecmam
LIH[LlH|L|H[{L/LL L|HH cuangel C | B A [ HLlx xxxxxuile@@@
LHLHNHL'LLHLL . D c | B A CotLfnHx x x x x x v IBEHBDA
LiH{L)LlLfn L‘ LIL H|L|H D c |8 3 Lt et ixxxxxx  jBeB@
CoH{Ll HIL|H[L L{H L|H|H D k|8 E -X = DON'T CARE
DR e e e e el SEE CHARACTER SET
X = DON'T CARE
CHARACTER SET
o[ L H L H U H L H
1| L L H H L L H H
D2 L L L L H H H H
(D605 D4 D3 |
arnn [ S A I V748 /
. U | o) )Ly
/ \ A4 I - /
LHILIH N Ty .
alale |1 e T O Y o Y O A |
[} I L A 1 J o
[n} - - ’ \ a
we | O D - i
i I O N I e 0 W
i T e 0 A Y N R I i
HiLlL|L - L L L -
[ AR T 1 P [y AN ) L]
wicleln (AN 1Ls |1 NN
[ I N (Y U I B B O A VR A |
wiclnl [ I e IR T itz (11
! LY 2o v N
vz |\ | 7 Y 7
HILIHIH N |1 g (L \ dlN
NOTE: Ail undefined data codes that are loaded or occur on power-up will cause a blank display state.
DL 1416B
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DATA
SELECT/ENABLE

SEGMENT DRIVERS.

- I —
osc/ N
L. % N
DECODER
DISPLAY
o T
P>
4
RAM L
4
l— P>
[ DIGIT DRIVERS
e | [ weases
DECODER
INTERNAL SCHEMATIC
D11 D16 D9 DB D7 D6 DS D4 D3 D2 DI DO

BRBEB BB BB LI

DOy~ Dy WA A CUCE] p'.p‘ﬁ A.CUCE] D.qn.i‘ £U
111 Il | I l
DATA BUS Dy-D, 11 |
W 1 1
c:_:,"
&5
&
Typical interconnect
for small systems. 12digits
D3l =~ — D27 —— —— —— —— —— — i —— e — —— —
BRE B ABIERBAER
090, W A5a, CU CE}| 0y +4D4 W Ag A, CUTE] e e e e e
J Ul |
DATA
BUS > Do D | T
w
A9
Al
A2 N %
A3 —————g  §
A4 —c 3 I~ DISPLAYS
DISABLE o . 1to 6
2 i
74C421
[]
cu

Typical schematic
for 32 digit systems
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DESIGN CONSIDERATIONS

For details on design and applications of the DL 1416B
utilizing standard bus configurations in muitiple display
systems, or Parallel I/O devices, such as the 8255 with an
8080 or memory mapped addressing on processors such
as the 8080, Z80, or 6800, or non-microprocessor based
systems, please refer to Appnote 9A and 13 in our current
Optoelectronic Data Book.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the com-
ponents that interface with the display be powered by the
same supply to avoid logic inputs higher than Vgc. Addi-
tionally, the LEDs may cause transients on the power supply
line while they change display states. Common practice is to
place .01 uF capacitors close to the displays across Ve and
GND, one for each display, and one 10 uF capacitor for
every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL 1416B is extremely im-
mune to ESD damage. It is capable of withstanding
discharges greater than 3KV. However, users of these
devices are encouraged to take all the standard precau-
tions, normal for CMOS components. These include proper-
ly grounding personnel, tools, tables, and transport carriers
that come in contact with un-shielded parts. Where these
conditions are not, or cannot be met, keep the leads of the
device shorted together or the parts in anti-static packaging.

SOLDERING CONSIDERATIONS
The DL 1416B can be hand soldered with SN63 solder
using a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of

the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063" below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your solvent vendor for chemical composition information.
Some major solvent manufacturers are: Allied Chemical Cor-
poration, Specialty Chemical Division, Morristown, NJ;

Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, Ml;
E.l. DuPont de Nemours & Co., Wilmington, DE.

Further information is available in Siemens Appnotes 18 and
19 in our current Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 20 pin DIP sockets 1.10” wide
with 100" centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc., Fren-
chtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

Further information is available in Siemens Appnote 22 in
our current Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The 16" high characters of the DL 14168 allow readability
up to 8 feet. Proper filter selection will allow the user to build
a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized by first considering the ambient
lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 1416B is a red
display and should be matched with a long wavelength
pass filter in the 600 nm to 620 nm range. For display
systems of multiple colors (using other Siemens displays),
neutral density grey filters offer the best compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters,
but mounting the filters close to the display reduces this
effect. Care should be taken not to overheat the plastic
filters by allowing for proper air flow.

Optimal filter enhancements for any condition can be
gained through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%:

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Corpo-
ration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E.-
Atlas, Van Nuys, CA.

Please refer to Siemens Appnote 23 for further information.

DL 1416B
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SIEMENS

DL 1416T

.160” RED, 4-DIGIT 16-SEGMENT

ALPHANUMERIC Intelligent Display®
WITH MEMORY/DECODER/DRIVER

Package Dimensions in Inches (mm)
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Tolerance: XX £.01 (.254), .XXX¢.005 (.127)

NOT FOR NEW DESIGNS

(Refer to the Improved Extended Performance of DL 1416B for Similar Applications.)

FEATURES

® End-stackable, 4-Character Package

High Contrast, 160 mil High, Magnified Monolithic
Characters

Viewing Angle + 20°

64-Character ASCI| Format

Built-in Memory, Decoder, Multiplexer and Drivers

Direct Access to Each Digit Independently and
Asynchronously

5 Volt Logic, TTL Compatible

5 Volt Power Supply Only

Independent Cursor Function

Intensity Coded For Display Uniformity

DESCRIPTION
The DL 1416T Intelligent Display is a four-digit LED

display module having a 16-segment font and an
on-board CMOS integrated circuit driver.

The CMOS chip includes memory for four digits and
cursor, 64 ASCII character generator ROM, and
segment/digit drivers with associated multiplexing cir-
cuitry. Inputs are TTL compatible as is the power
supply requirement. Data entry is asynchronous and
random access. A display system can be built using
any number of DL 1416Ts since each digit of each

DL 1416T can be addressed independently. Each digit
will continue to display the character last “written”
until replaced by another.

A cursor is defined as all segments of a digit position
to be lit. The cursor is not a character, however, and
upon removal leaves the previously displayed character
unchanged. Normally, the cursor would be loaded

and unloaded (flash) under software control. This can
be used as a pointer in a line of DL 1416T displays or’
a “lamp test” function is realized by simply storing

a cursor in all four digit positions of a display.

System interconnection is very straight forward. The
least significant two address bits (Ag, A1) are
connected to the like inputs of all DL1416Ts in a
system. In small systems having 16 digits

(4-DL 1416Ts), the enable (CE) inputs of the four
devices could simply be used directly to select each
DL 1416T. In larger displays, the CE inputs would
come from A 1-of-N decoder integrated circuit. In
this case, address lines Az .. . A, would go to the
decoder inputs. Data lines (Dg-Dg) would be con-
nected to all DL 1416Ts directly and in parallel. The
cursor (CU) and write (W) lines would also be con-
nected directly directly and in parallel. The display
will then behave as a “write-only memory."’

All products are 100% burned-in and tested, then
subjected to out-going AQL's of .25% for bright-

ness matching, visual alignment and dimensions,

.065% for electrical and functional.

Important: Refer to Appnote 18, “Using and Handling
Intelligent Displays”. Since this is a CMOS device, normal
precautions should be taken to avoid static damage.
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Function Pin Function

D5 Data Input 1 A1 Digit Select
D4 Data Input 12  Unused
DO Data Input 13  Unused
D1 Data Input 14 Unused
D2 Data Input 15 Unused
Data Input 16 Unused

QUONOVIEWN ~
o]
w

Chip Enable 17 Unused - §

w Write 18 V+ S3

€U Cursorinput 19 V- =a

10 AQ Digit Select 20 D6 Data Input ’:g g
=8

(=]

OPTO-ELECTRONIC CHARACTERISTICS @ 25T

MAXIMUM RATINGS- OPTICAL CHARACTERISTICS (TYPICAL)
VEE c v vvreennnnenns -05Vt 6.0V Luminous Intensity per
. digit/8 segments @5V, . . .. ......... .8mcd
Voltage, Any Pin R
Respect to GND (V-) . . -0.5 to Vcc +0.5 VDC Viewing Angle . .................... - 20:
Operating Temperature . . . . .. . -20 to +65°C DigitSize . ............... .... 016" x0.125
Storage Temperautre . . . . .. ... -20 to +70°C Spectral Peak Wavelength. . ............ 660 nm
Relative Humidity LED to LED intensity matching . ...... 1.8:1.0 max.
i °C . 85% Display to Display intensity matching .. 1.5:1.0 max.
Inon condensing) @ 657C Bin to bin intensity matching . ....... 1.9:1.0 max.
DC CHARACTERISTICS
Parameter -20°C Typ +25°cd  |+65°C Typ| Conditions
Icc 4 digits on (10 seg/digit) 80 mA max1 Vec =50V
Icc Cursor2 105 mA max’ Vec =50V
lcc Blank Vin=0
7 mA max |2.0 mA Vec =50V
W=50V
TS 20 uA 160 uA max (10 uA Vin =.8V
Vec =50V
ViL .8 V Max Vec =45V
Viud 2.7 V Min Vo = 4.5V
3.3V Min Vec=5.5V

1. Measured at 5seconds. 3. Voo > Vi > 0.6 Vo
2. 60 sec. max. duration. 4 Ve = +6.0 VDC £10%
TIMING CHARACTERISTICS

AC CHARACTERISTICS @ 25°C WRITE CYCLE waveroams
MINIMUM TIMING PARAMETERS @ 4.5 V (nanoseconds) B \ : /]
T |‘_ TCES ———= TCEH |e—
AS 1000 1

- 1

T 500 €U AB. A1 X
Txo 500 — __*;- o j
Tos 1000 w “l AN 4

IDH :gg wo L ™w _
AH ' 5 N
Teen 400 oo-ee. j( i —
TCES 1000 Tos +~—— TDH
TIMING S
Tacc* 1400 vourace tevers XX ivans
0 VOLTS
Note 1: This display ins a CMOS integrated circuit. Normal CMOS handling precautions should be taken to

avoid damage due to high static voltages or electric fields.
Note 2: Unused inputs must be tied to an appropriate logic voltage level (eigher V+ or V-).
Note 3: Warning — Do not use solvents containing alcohol.
Note 4: Access time is defined as TAs + TpH (sum of address set up and data hold times).

DL 1416T



LOADING DATA LOADING CURSOR

The chip enable (CE) held low and cursor (CU) held The chip enable (CE) and Cursor (CU) are held low.
high will enable data loading. The desired data code A write (W) signal will now load a cursor into any
(Dg-Dg) and selected digit address (Ag-A4) should be digit position for which the respective first four data
held stable while write (W) is low for storing new data. lines (Dg, D4, D2, D3) individually or together are
The timing parameters in the AC characteristics held high. If previously stored, the cursors can only
table are minimum and should be observed. There are be removed if their respective data lines are held

no maximum timing requirements. Data entry may be _low while CE, CU are low and write (W) occurs.
asynchronous and in random order. All undefined The cursor. (CU) should not be hardwired high (off).

data codes (see character set) loaded as data will dis- During the power-up of DL 1416s the cursor memory

lay a blank. - R N
play n will be in a random state. Therefore, it is recom-
Digit 0 is defined as the right hand digit with A; = Ag mended for the processor-based system to initialize
=0=low. or write out possible cursors during.the system initial-
izing portion of the software.
The cursor display will be over ridden by a blank
from an undefined code in that digit position.
TYPICAL LOADING DATA STATE TABLE TYPICAL LOADING CURSOR STATE TABLE
{__ __ __|ADDRESS| DATA INPUT DIGIT DIGIT DIGIT DIGIT /ADDRESS| DATA INPUT DIGIT DIGIT DIGIT DIGIT
TE CU W| A, A,|D6 D5 D4 D3 D2 D1 DO 3 2 1 0 A A, |06 D5 D4 D3 D2 D1 DO 3
| T o [ wo | wo | no - T
el x x| x b xx ] xlxExlx]x cuan x{xgxtx | xd x| xjx]|x ol k|8 | E
[ AR B S R Y R T ] IANGE |CHANGE| cHaNGE| A xixxoxpxtufi)os o | k|8 | B
Linf L elmlmlie|e tinje ARce[cuance| B A xixdx, o xixiuluiuge b | k{8 | E
IL‘HLNLHLL]LL}HM cuance] C | B A Xxoxdxgx!ixioivinie D K| B E
TR R I I A T R TR A S o c | 8 A X x x|x XiLiHift o @ s 3
‘L;’MLLLHLJE;LH|LH [} c | 8 E X xfxpxix|Hlo|lule @ kle 3
4LHLHLHL|L‘\HL‘|NH'{4D K | B E XXXy x| x| HiH|lH[H e8|
SLIHL --—-L-l- -[-— i SEE CHARACTER SET L, xpxfxpxlx{olohofue D'«(‘B E
[ ] A Bol| il I 1
X = DON'T CARE N'T CARE
CHARACTER SET
D0] L H L H L H L H
o1 L X H H L L H H
02| L L L L H H H H
!ﬂ‘ﬂm
v | ol ol 9 /
R - o
- U 0| a0y
sy T w g - /
Lt H /Ty - |7
i (200 T I Y O S A |
tpmie g [ ] 1|2 llJ !
- = V2 R B "
Linuln 3 R A A R R I
v e Y Y T Y o Y S Y
MR o T O L. |7 |L]
ST B e e e W A B | NN
[ B [ N T A Y VI 0 |
[ T o v O Y R P Y Y |
B L I o IRV I O e T R R I ST 20 2
\V4 \Y4 70r \ T
LI L BV O R AV Y NN |
NOTE: Al undefined data codes that are loaded or occur on power-up will cause a blank display state.
DL 1416T
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ROM E | SELECT/ENABLE &
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o,
| T =9
£s
osc/ sEa
oIGIT “
CCOUNTER/ =]
DECODER
oisPLAY
s 1
D>
~
RAM v
I
>
[ DIGIT DRIVERS
WRITE [ cursor
ADDRESS MEMORY
DECODER
a0 A & W IO D6 05 D4 03 D2 DI DF
INTERNAL SCHEMATIC
o1 01 09 08 07_D6 DS D& D3_D2_ D1 Do

8888 5868 8 B 888

0y~ D, WAGALUCE Dy=+D, WAAUCE Dy=D, WAACUCE
i 11 ] ] ]
DATA BUS Dy-Dy 1 1
) T T
]
CE2
CEl
Typical interconnect
for small systems. 12digits
D3l—— — P — —— — —— —— — — — —— — —— —— — — 0§
BRBB|I8REAB BB B8
05205 Waga, CUCE|[0g+0a WAASUCE) _ _  _ __ _________ |DeaDs WAgA CUCE
L] 11 | ]
DATA S5, 50 T 1
w
AD
Al

DISPLAYS
106

Typical schematic
for 32 digit systems
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DESIGN CONSIDERATIONS

For details on design and applications of the DL 1416T utiliz-
ing standard bus configurations in multiple display systems,
or parallel /O devices, such as the 8255 with an 8080 or
memory mapped addressing on processors such as the
8080, Z80, 6800, or non-micro processor based systems,
please refer to Appnote 9A and 13 in the current Siemens
Optoelectronic Data Book.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS :

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the com-
ponents that interface with the display be powered by the
same supply to avoid logic inputs higher than Vc. Addi-
tionally, the LEDs may cause transients on the power supply
line while they change display states. The common practice
is to place .01 pF capacitors close to the displays across
Ve and GND, one for each display, and one 10 pF
capacitor for every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL 1416T is extremely im-
mune to ESD damage. It is capable of withstanding
discharges greater than 3KV. However, users of these
devices are encouraged to take all the standard precau-
tions, norrmal for CMOS components. These include proper-
ly grounding personnel, tools, tables, and transport carriers
that come in contact with unshielded parts.. Where these
conditions are not, or cannot be met, keep the leads of the
device shorted together or the parts in anti-static packaging.

SOLDERING CONSIDERATIONS
The DL 1416T can be hand soldered with SN63 solder us-
ing a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of

the PC board or a package surface temperature of 70°C.
Water soluble organic acid flux or (except carboxylic acid)
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 15
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063"” below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.l. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your preferred solvent vendor for chemical composition in-
formation. Some major solvent manufacturers are: Allied
Chemical Corporation, Specialty Chemical Division, Morris-

town, NJ; Baron-Blakeslee, Chicago, IL; Dow Chemical,
Midiand, MI; E.I. DuPont de Nemours & Co., Wilmington,
DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 20 pin DIP sockets 1.10” wide
with .100” centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The 0.16” high characters of the DL 1416T allow readability
up to six feet. Proper filter selection will allow the user to
build a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user’s benefit by first con-
sidering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 1416T is a red
display and should be matched with a long wavelength
pass filter in the 600 nm to 620 nm range. For display
systems of multiple colors (using other Siemens displays),
neutral density grey filters offer the best compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than-1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Corpo-
ration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; LE.E -
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

1
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SIEMENS

DL 1814

.112" Red, 8-Digit 17-Segment
ALPHANUMERIC Intelligent Display®
With Memory/Decoder/Driver

FEATURES .

¢ 0.112” x 0.088” Magnified Monolithic Character
* Rugged Solid Plastic Encapsulated Package

* Wide Viewing Angle +40°, Both Axis

* Compact Size for Hand Held Equipment

¢ Fast Access Time, 525 ns

¢ Full Integrated CMOS Drive Electronics

* Direct Access to each Digit Independently &
Asynchronously

¢ TTL Compatible, 5 Volt Power
¢ 17th Segment for Improved Punctuation Marks

o Low Power Consumption, Typically 10 mA per
Character

¢ Display Blank Function

¢ End-Stackable, Eight Character Package
¢ Intensity Coded for Display Uniformity
* 100% Burned In and Tested

* Extended Operating Temperature Range:
-40°C to +85°C

DESCRIPTION

The DL 1814 is an 8-digit module, Each digit has 16
segments plus a decimal segment and a built-in CMOS
integrated circuit.

The integrated circuit contains memory, ASCIl character
generator, and LED multiplexing and drive circuitry. Inputs
are TTL compatible. A single 5 volt power supply is re-
quired. Data entry is asynchronous and random access. A
display system can be built using any number of DL 1814's
since each character in any DL 1814 can be addressed
independently and will continue to display the character
last written until it is replaced by another.

All products are 100% burned-in and tested, then
subjected to out-going AQL's of .25% for brightness
matching, visual alignment and dimensions, .065% for
electrical and functional.

Package Dimensions in Inches (mm)
(zng{)d‘:‘: :23:;71 ‘—‘ggl)sl?;"l 15 14
f 7
39 200
(1003 I | (162
- EREEEREE ¢ € |
1090 (2236)
@6 Part——} Intensity
Number 32}(‘%‘ R Z/:cm
P 1 Indicator—d %:IEQ. ‘_
T 234 56178 910 01213 0]""
(.305)
1)
(72,312) 440
(1L.18)
160407
(“06) |
(sagy Sa TPt ~ “',‘\9,? K TOLERANCE: XX = 01 (25)
@sh) X0 =010 (254)
Maximum Ratings
Supply Voltage Veg + oo -0.5Vto +6.0 Vdc
Voltage, Any Pin Respect
toGND ... ~0.5Vto (Vgc +0.5) Vde
Operating Temperature. . ............. —40°C to +85°C
Storage Temperature ............... —40°C to +100°C
Relative Humidity (non condensing) @85°C ......... 85%
Maximum Solder Temperature, 1.59 mm (0.063")
below Seating Plane, t<5sec................. 260°C
ESD (MIL-STD-883, method 3015) ............. Vz=3 KV
Optical Characteristics -
Spectral Peak Wavelength . . ............... 660 nm typ.
Magnified digitsize .. ................. 0.112" % 0.088"
Time Averaged Luminous Intensity . . . . .. 0.2 med/digit min.
(100% brightness,
8 segments/digit, Voc=5V) ........ 0.5 mcd/digit typ.
. LED to LED Intensity Matching . ............ 1.8:1.0 max.
Device to Device Intensity Matching (one bin) . 1.5:1.0 max.
Bin to Bin Intensity Matching . . ............. 1.9:1.0 max.
Viewing Angle (off normal axis)
Horizontal . ...... ... ... .. ... . ... .. ... +40°
Vertical ..... ..o +40°

Intelligent
Display Devices



TOP VIEW

% " Pin Function Pin Function
1 | DO Data input 14 BL (Blank)
2 | D1 Data input 15 NO PIN
. ) 3 (D2 Data input 16 NO PIN
- - 4 | D3 Data input 17 NO PIN
25 @@@@@@ 29 5 |Da  Data input 18 NO PIN
6 | D5 Data input 19 NO PIN
7 | D6 Data input 20 NO PIN
8 | GND 21 NO PIN
9 | A0 Address 22 NO PIN
10 | A1 Address 23 NO PIN
11 |A2  Address 24, NO PIN
12 |WR Write 25 NO PIN
1234567 8091011121 13 |vCC 26 CE (Chip Enable)
DC CHARACTERISTICS
-40°C +25°C +85°C
Parameter Min. | Typ. |Max. | Min. | Typ. | Max. | Min. | Typ. | Max. |Units | Conditions
lccM 8 Digits on 130 | 156 100 | 120 85 102 | mA | Vec=5V
10 segments/digit
lcc Blank( 25 5.0 20 | 35 1.5 20 | mA | Vee=5V,
BL=0.8V
IiL (all inputs) 75 110 55 80 40 55 pA | Vin=0.8V,
Vee=5V
Viy 2.7 27 2.7 Y Vee=5V+05V
V||_ 08 08 08 Vv VCC =5 ViO.S \Y
Notes: 1. Measured at 5 sec.
AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @Vgc=4.5V
Parameter Symbol -40°C (ns) +25°C (ns) +85°C (ns)
Chip Enable Set Up Time Tees 300 450 550
Address Set Up Time Tas 300 450 575
Chip Enable Hold Time Tcen 50 75 100
Address Hold Time Tan 50 75 100
Write Delay Time Twp 100 150 200
Write Time Tw 200 300 450
Data Set Up Time Tos 150 250 350
Data Hold Time Ton 50 75 100
Access Time Tacc 350 525 675
Notes:

1. “'Off Axis Viewing Angle” is here defined as: *‘the minimum angle in any
direction from the normal to the display surface at which any part of any
segment in the display is not visible.

. This display contains a CMOS integrated circuit. Normal CMOS handling

precautions should be taken to avoid damage due to high static voltages

or electric fields. See Appnote 18.

Unused inputs must be tied to an appropriate logic voltage level (either

V+ or V-).

Warning: Do not use solvents containing alcohol.

Ve =5.0 VDC +10%.

Access time is defined as Tag+Tp, (sum of address set up and data

hold time).

Vec=4.5V, worst case for all timing parameters.

w N

A

TIMING CHARACTERISTICS

WRITE CYCLE WAVEFORNS

3

, .
L—Tc:s —— TcEH L—

Ag. Al T X
Tas ——>= Tan —J

T

WR

DB -D6

Two

D——

>( T

TIMING MEASUREMENT
VOLTAGE LEVELS

T_I_ 4
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DISPLAY BLANKING CHARACTER SET
Blanking the display may be accomplished by loading a 6T T m T T W T W
blank or space into each digit of the display or by using o U L [ ] [ ] "
the (BL) display blank input. sessoe i — — 11—
Setting the (BL) input low does not affect the contents of m e AV U T I Y o A v 74 vv Vs
either data. A flashing display can be realized by pulsing - RS "
(BL). Lulefn {3 % T |, |- / Eg
A flashing circuit can easily be constructed using a 555 — 5 14 - Y 29
astable multivibrator. Figure 1 illustrates a circuit in LiHIHIL ,'_ ! ! C |2 4 '_', .'_'. £
which varying R1 (100K ~10K) will have a flash rate — - g
of 1 Hz~10 Hz. Lininin El' 2 R z_/ oz .\) Iy
FIGURE 1. FLASHING CIRCUIT FOR DL 1814 A 'CI: o | T '-_" i~
USING A 555 arnait bk ';:"
b H TR L MIN D
+5V
— o | PP [ PIE RIS T U W
104F5 2 7 HiLiHH X Y 4_7 [ N\ _r' "o
—— NC.
555 6
3
OUTPUT BLOCK DIAGRAM
4 5
o 0 Rt ;D Sg-
- 8-
5~
— I
. B8~
2
o OLF 28~
v 8- |—
EE'“ —
52~ 1
LOADING DATA pe LAAAA A oo DRVERS
I O8L
Loading data into the DL1814 is straightforward. The desired SRR | [oser.
data and chip enable should be present and stable during 17 UNES o
a write pulse. No synchronization is necessary, and each DA DECODER
character will continue to be displayed until it is replaced SELECT/ENABLE
with another. Multiple displays will require an external 68 LINES
decoder IC connected to the chip enable input. i
— - 02
Setting the chip enables CE to its true state will enable data ) Il e Fa St
loading. The desired data code (D0-D6) and digit address v | S| 8 it
(Ao, Ay, Ao) must be held stable during the write cycle for ®18 l_
storing new data. Data entry may be asynchronous and wBE IO
random. (Digit 0 is defined as right hand digit with Egé — 1
(Aa=Ay1=Ag=0) ' ST
TYPICAL LOADING DATA STATE TABLE
. DIGIT
‘BL CE Wi A2 A1 A0 D6 D5 D4 D3 D2 D1 DO | 7 6 5 4 3 2 1 0
H X H X X X PREVIOUSLY LOADED DISPLAY S I | E M E N S
H H X X X X X X X X X X S I E M E N S
H L L L L L H L L L H L H S | E M| E N S E
H L L L L H H L H L H L H S I E M E N u E
H L L L H L H L L H H L L S 1 E M E | L u E
H L L L H H H L L L L H L S | E M B L U E
H L L H L L H L L L H L H S | E E B L U E
H L L H L H H L H L H L H S | ] E B L U E
H L L H H L H L L H H L L S L u E B L u E
H L L H H H H L L L L H L B L U E B L U E
L X H X X X BLANK DISPLAY
H L|{L}JL]|H]|H|H]IL})LILIHIH]IH]|B u Llu|E
H L L X X X SEE CHARACTER CODE SEE CHARACTER SET

DL 1814
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ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the
components that interface with the display be powered by
the same supply to avoid logic inputs higher than Vgc.
Additionally, the LEDs may cause transients in the power
supply line while they change display states. Common prac-
tice is to place .01 uF capacitors close to the displays across
Vcc and GND, one for each display, and one 10 pF
capacitor for every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL 1814 is extremely
immune to ESD damage. It is capable of withstanding
discharges greater than 3 KV. However, users of these
devices are encouraged to take all the standard pre-
cautions, normal for CMOS components. These include
properly grounding personnel, tools, tables, and transport
carriers that come in contact with un-shielded parts. Where
these conditions are not, or cannot be met, keep the leads
of the device shorted together or the parts in anti-static
packaging.

SOLDERING CONSIDERATIONS
The DL 1814 can be hand soldered with SN63 solder using
a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of
the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 15
sec. to 30 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063” below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your solvent vendor for chemical compaosition information.
Some major solvent manufacturers are: Allied Chemical Cor-
poration, Specialty Chemical Division, Morristown, NJ;
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, Ml;
E.I. DuPont de Nemours & Co., Wilmington, DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 26 pin DIP sockets 960" wide |
with 100" centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electroriics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS )
The 112" high characters of the DL 1814 allow readability
up to six feet. Proper filter selection will allow the user to
build a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user’s benefit by first
considering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 1814 is a
standard red display and should be matched with a long
wavelength pass filter in the 600 nm to 620 nm range. For
display systems of multiple colors (using other Siemens’
displays), neutral density grey filters offer the best
compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastlc filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances

“contrast by reducing the light that travels through the filter

and reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Corpo-
ration, Deer Park, NY; Hoya Optics,-Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E-
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.
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DL 2416T

.160” Red, 4-Digit 16-Segment Plus Decimal
ALPHANUMERIC Intelligent Display®
With Memory/Decoder/Driver

SIEMENS
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| | —
B (o2 Y o) 6020
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osny b g Serers YO €08 (51
FEATURES L__L [HH”] “ [I H I Tolecance: XX=.01 (.258)
N PIN 1 INDICATOR 020 TvP 095 l_ XXX=.005 (.127)
* 0.16” x 0.125” Magnified Character oI (508) 24D TP (256)
¢ Wide Viewing Angle, X Axis +45°, Y Axis +55°
* Close Multi-line Spacing, 0.8" Centers DESCRIPTION

¢ Rugged Solid Plastic Encapsulated Package
¢ Fast Access Time, 300 ns @25°C

¢ Full Size Display for Stationary Equipment
¢ Built-in Memory

o Built-in Character Generator

¢ Built-in Multiplex and LED Drive Circuitry

¢ Direct Access to Each Digitllndependently &
Asynchronously

The DL 2416T is a four digit display module having 16
segments plus decimal and a builtin CMOS integrated
circuit.

The integrated circuit contains memory, ASCIl ROM
decoder, multiplexing circuitry, and drivers. Data entry is

asynchronous and can be random. A display system can be

built using any number of DL 2416Ts since each digit of
any DL 2416T can be addressed independently and will
continue to display the character last stored until replaced
by another.

¢ Independent Cursor Function
o 17th Segment for Improved Punctuation Marks

* Memory Function that Clears Character and
Cursor Memory Simultaneously

o True Blanking for Intensity Dimming Applications
o End-Stackable, 4-Character Package
¢ Intensity Coded for Display Uniformity

e Extended Operating Temperature Range: -40°C
to +85°C

¢ 100% Burned In and Tested
¢ Wave Solderable

e TTL Compatible over Operating Temperature
Range

e Superior ESD Immunity

System interconnection is very stralghtforward The least
significant two address bits (Ag, A¢) are normally connected
to the like named inputs of all DL 2416Ts in the system. With
two chip enables (CE1, and CE2) four DL 2416Ts (16
characters) can easily be interconnected without a decoder.

Data lines are connected to all DL 2416Ts directly and in
. parallel, as is the write line (WR). The display will then
behave as a write-only memory.

The cursor function causes all segments of a digit position
to illuminate. The cursor is not a character, however, and
upon removal the previously displayed character will
reappear.

The DL 2416T has several features superior to competitive
devices. The superior ESD immunity afforded by the metal
gate CMOS construction and 100% pre-burned in process-
ing assures users of the DL 2416T that the devices will func-
tion in more stressful assembly and use environments. The
full width character U affords better readability under
adverse conditions and the ‘true blanking” allows the
designer to dim the display for more flexibility of display
presentation. Finally, the CLR clear function will clear the
cursor RAM and the ASCIl character RAM, simultaneously.

—Continued



DESCRIPTION (Continued) Maximum Ratings

All products are 100% burned-in and tested, then sub- Supply Voltage Vg ... cec -0.5Vto +6.0 Vde
jected to out-going AQL's of .25% for brightness matching, Voltage, Any Pin Respect

visual alignment and dimensions, .065% for electrical and toGND .................. -0.5 Vto (Vgc +0.5) Vde

functional. o Operating Temperature. . ............. —40°C to +85°C

See Appnote 14 for applications information. Storage Temperature . .............. —40°C to +100°C

Relative Humidity (non condensing) @85°C ......... 85%

o Maximum Solder Temperature, 159 mm (0063")
TOP VIEW ) below Seating Plane, t<5seC................. 260°C

18 171615 1413 12 1 10

Optical Characteristics '

. : Spectral Peak Wavelength . . ............... 660 nm typ.
: Magnified digitsize .. ..................0 160" x.125"
Time Averaged Luminous Intensity

3 2 1 0 )
(R RN . (100% brightness, ................ 0.5 med/digit min.
1 23 456 7 829 8 segments/digit, Voc=5V) ........ 1.0 med/digit typ.
LED to LED Intensity Matching . ............ 1.8:1.0 max.
Pin Function Pin Function Device to Device Intensity Matching (one bin) . 1.5:1.0 max.
1 CC_EE; c::p Enaz:e 10 | Gnd : Bin to Bin Intensity Matching............... 1.9:1.0 max.
A S Vieuing Angle (ff norml 2x)
4 CUE Cursor Enable 13 D2 Data Input ~ Horizontal .. .......... ... i, +45°
5 | CU Cursor Select 14 | D3 Datalnput . Vertical ................ N +55°
6 WR Write 15 D6 Data Input .
7 A1 Digit Select 16 DS Data input .
8 AQ Digit Select 17 D4 Data Input *
9 Vee 18 BL Display Blank
DC CHARACTERISTICS ) :
_ - ~40°C +25°C +85°C ~ .
Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. |Units | Conditions -
lcc 4 Digits on’ 100 | 130 85 | 115 70 100 | mA | Vgg=5V -
10 segments/digit :
Icc Cursor(!. 2) 140 | 185 120 | 165 100 | 145 | mA | Vge=5V
Icc Blank(® 20 | 50 15 | 40 10 | 27 | mA | Vge=5V,BL=08V
e (all inputs) 1 80 180 | - 60 | 160 45 90 | pA | ViN=08V, V=
' 50V
Vin 20 20 20 V | Vgg=5V+05V
Vi ‘ 08 ; - | 08 08 \ Vog=5.V+05 V.

1. Measured at 5 sec.
2. 60 sec max duration.

DL 2416T
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AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @4.5 V<Vcc<5.5V

Parameter Symbol —-40°C (ns) +25°C (ns) +85°C (ns)
Chip Enable Set Up Time " Tees 175 275 375
Address Set Up Time Tas 175 275 375
Cursor Set Up Time Tcus 175 275 375
Chip Enable Hold Time Tcen 25 25 75 -
Address Hold Time Tan 25 25 75
Cursor Hold Time TouH 25 25 75
Write Delay Time Two 50 50 75
Write Time Tw 125 225 300
Data Set Up Time Tos 100 150 225
Data Hold Time ToH 25 25 75
Clear® Tewr 15 ms 15 ms 15 ms
Access Timel@) Tacc 200 300 450

Notes: 1. V=45V is worst case, all timing parameters improve as V¢ increases.

2. Access time Tacc =Tas +TpH
3. Clear timing in miliseconds.

TIMING CHARACTERISTICS
WRITE CYCLE WAVEFORMS

CE1.CE2 . \

L——Tcss ———= TCEH L—

TUAG. AL :>< !'L D¢

le———— TS, TCUS -—oL—TAH, rcun—-l
m N
’ ——l TWD e TW — )
X X
—-I Tos l-— TDH—[

4 VOLTS

0 VOLTS

TIMING MEASUREMENT
VOLTAGE LEVELS

LOADING DATA

Setting the chip enable (CET, CE2) to their true state will
enable data loading. The desired data code (D0-D6) and
digit address (Aq, A1) must be held stable during the write

cycle for storing new data.

Data entry may be asynchronous and random. (Digit O is
defined as a right hand digit with A; =A;=0.)

Clearing of the entire internal four-digit memory can be ac-

complished by holding the clear (CLR) low for one complete

display multiplex cycle, 15 mS minimum. The clear function

will clear both the ASCIHl RAM and the cursor RAM. Loadmg
" an illegal data code will display a blank.

TYPICAL LOADING DATA STATE TABLE

CONTROL ADDRESS DATA DisPLAY
BL CETCEZCUE CU WRCLR || A1 A0 (D6 D5 D4 D3 D2 D1 DO 3 2 1 0
H X X L X H H PREVIOUSLY LOADED DISPLAY G R E VY
H H X L X X H|X X X X X X X X X ||la R-E ¥
H X H L X X HJx x ||Xx X X x x x x [|[6 R E Y
HW L LLHLHfLL|HLLLHLGHI |GREFE
H L L LHLH|L W] HLHLHAHLGHIGRUE
HW L L LHLUHI|HLI|HLLHHLLI|GLUE
H L LLHLH|AH]IELLLLHAHL|B L UE
L X X X X H H || X X | BLANKDISPLAY
HLLLHLH|IHH|HLLLHAKHGHI|eLUE
H X X L X H L | X X [CLEARSCHARACTER DISPLAYS
H L L L HLHI|X X SEE CHARACTER CODE SEE CHARACTER

X =DON'T CARE

DL 2416T

Intelligent
Display Devices




LOADING CURSOR )
Setting the chip enables (CET, CE2) and cursor selec _@U)

to their true state will enable cursor loading. A write (WR) CONTROL wu“ss“ DATA Ay
pulse will now store or remove a cursor into the digit loca- S TEToErcuE T0 TR R DIGIT
tion addressed by A, A¢; as defined in data entry. A cursor Cue Al Ao D6 DS D4 D3 D2 DI DO 3 2 1 0
will be stored if DO=1; and will be removed if DO=0. The H X X L X H H PREVIOUSLY LOADED DISPLAY B E A R
cursor (CU) pulse width should not be less than the write : x ’L‘ nox f : ':'s'““' ’":"";“s';‘(’ “:“E:“":s":s : : : R
(WR) pulse or erroneous data may appear in the display. T ; X X X X x x W le £ @ g
For those users not requiring the cursor, the cursor enable H L L HLLHGHLIEIXXXXXXH é ® g g
signal (CUE) may be tied low to disable the display of the HoL L H L LGRH H X XX X X X H 8 8
H . . . HtLttHttHwlwelxx x x x x o |[Be BR
cursor function. A flashing cursor can be realized by simply | 4y x x . x w » DISABLE CURSOR DISPLAY B E A R
pulsing CUE. If the cursor has been loaded to any or all HLLLLLGHI|H®HIXXXXXXT1L]|B e-anr
positions in the display, then CUE will control whether the H X X H X H H DISPLAY STORED CURSOR B e B ®
cursor(s) or the characters appear. CUE does not affect the  ,_pon care i
contents of cursor memory.
DISPLAY BLANKING
. . . ) The dlsplay can be dimmed by pulse width modulating the
E:::t'g? stlgt;cczs‘ﬁlgyer:car)‘/ 33.?%??&"3?:;2%,[gsddgﬁ. gth e (BL) at a frequency sufficiently fast to not interfere with the
(BD) display blank input. internal clock. This clock frequency may vary from 200 Hz
piay P to 1.3 KHz. The dimming signal frequency should be
Setting the (BL) input low does not affect the contents of 2.5 KHz or higher. Dimming the display also reduces power
either data or cursor memory. A flashing display can be consumption.
realized by pulsing (BL). An example of a simple dimming circuit using a 556 is
A flashing circuit can easily be constructed using a 555 illustrated in Figure 2. Adjusting potentiometer R2 will dim
astable multivibrator. Figure 1 illustrates a circuit in'which the display through frequency modulation (2.5 KHz to
varying R1 (100K ~10K) wu(l have a flash rate of 4.4 KHz). Adjusting potentiometer R3 will dim the display by
1 Hz~10 Hz. increasing the negative pulse width (10% to 50%).
FIGURE 1. FLASHING CIRCUIT FOR DL 2416T i
USING A 555 FIGURE 2. DIMMING CIRCUIT FOR DL 2416T
‘ USING A 556
ISV
1 8-
vee vee
ot ) v b ‘ Veo
— NC. 110 ka A -1I M R ko
555 Rl
ouTPUT 8 g 10 KO 2 13
4 i Ri c3
] m 3 1?2
T | 4 — Ve
' 556
5 10 Voo =2
= o = v
Ok s 9
3 — b o wn
NC on DL-2416T
7 8
C1=4.7 pF
C2=10 pF
€3=1pF
DL 2416T

LOADING CURSOR STATE TABLE
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CHARACTER SET
DO L H L H L H L H L H L H L H L H
D1 L L - H H L L H H L L H H L L H H
D2 L L L L H H H H L L L L H H H H
D3 L L L L L L L L H H H H H ‘H H H
[ 1 2 3 4 5 6 7 8 9 A B8 C D E F
[ T Y O Y 1 Y 7 . A 0 A B W B "4 B . / 8
HNNE . ] ‘j_l |y N7 AT ’ ’ gg
3
=24
nn:::vun:::'rgn"/_-\':: 3z
SR T I o B 1| 3 | O TR v B e T A V7 A el I N ' £2
w
wildel 3l cal o/ | Al oo b bea T AEVEAREEY RENEE ] e
[ e I Y TN B I I I O | T T T T e O A I I A O ALV A A
Calralcalcc| Tl fon| Ny v | 7700 \ bl
MR LY TS 23| [ |V e AT L A .
All other input codes display “‘blank’’
Rom Seomen 17unes
| | E—
osc/
MULTIPLEXER] DispLay
B R BX
3 2 1 o0
RAM DIGIT I J
D
INPUT CONTROL Il SunRsoR I-
"“4“"?4’ S
gooooo
BERERY <35 £§53588&8
Internal Block Diagram
+5
GND . 1 | B I
i L1 |8l |l ]
D15 D4(D3 DO
BL—— , '
DO-D6Y—#— A T 1 t
IR 14,
WR ——A
0 ——
cus—z—d
AohAy —7#—
CE2 CE2
IDU CE2
CEL- CEl
LD':CEI'
Typical Schematic for 16 Digit System

DL 2416T
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DESIGN CONSIDERATIONS

For details on design and applications of the DL 2416T utiliz-
ing standard bus configurations in multiple display systems,
or parallel /O devices, such as the 8255 with an 8080 or
memory mapped addressing on processors such as the
8080, Z80, 6502, 8748, or 6800 refer to Appnote 14, and 20,
in the current Siemens Optoelectronic Data Book.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the
components that interface with the display be powered by
the same supply to avoid logic inputs higher than Vec.
Additionally, the LEDs may cause transients in the power
supply line while they change display states. Common prac-
tice is to place .01 uF capacitors close to the displays across
Ve and GND, one for each display, and one 10 pF
capacitor for every second display.

ESD PROTECTION

The metal gate CMOS IC of the DL 2416T is extremely
immune to ESD damage. However, users of these devices
are encouraged to take all the standard precautions normal
for CMOS components. These include properly grounding
personnel, tools, tables, and transport carriers that come in
contact with unshielded parts. Where these conditions are
not, or cannot be met, keep the leads of the device shorted
together or the parts in anti-static packaging.

SOLDERING CONSIDERATIONS
The DL 2416T can be hand soldered with SN63 solder us-
ing a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of

the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 1.5
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063” below
the seating plane. The packages should not be immersed in
the wave.

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.()

Unacceptable solvents contain alcohol, methanal, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact .
your solvent vendor for chemical composition information.
Some major solvent manufacturers are: Allied Chemical Cor-
poration, Specialty Chemical Division, Morristown, NJ;

Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI;
E.I. DuPont de Nemours & Co., Wilmington, DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 18 pin DIP sockets .600” wide
with .100” centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic-Data Book.

OPTICAL CONSIDERATIONS .

The .160” high characters of the DL 2416T allow readability
up to eight feet. Proper filter selection will allow the user to
build a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user's benefit by first

. considering the ambient lighting environment.

Incandescent (with almost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL 2416T is a
standard red display and should be matched with a long
wavelength pass filter in the 600 nm to 620 nm range. For
display systems of multiple colors (using other Siemens’
displays), neutral density grey filters offer the best
compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy" characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for-any condition can be
gained through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Corpo-
ration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters. Recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; |.E.E.-
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.

()Some commercial names for acceptable compounds are: Basic TF, Arklone P, Genesolve D, Blaco-tron TF, Freon TA, Genesolve DA, and Blaco-tron TA.
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SIEMENS DL 3416

.225" Red, 4-Digit 16-Segment Plus Decimal
ALPHANUMERIC Intelligent Display®
With Memory/Decoder/Driver

Intelligent
Display Devices

- Package Dimensions in Inches (mm),
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* 0.225" x 0.192” Magnified Monolithic Character o (sh - oo
* Wide Viewing Angle, X Axis +45°, Y Axis +55°
* Close Vertical Row Spacing, 0.8" centers DESCRIPTION
* Rugged Solid Plastic Encapsulated Package The DL 3416 is a four digit display module having 16
o Fast Access Time, 300 ns segments plus decimal and a builtin CMOS integrated

circuit.

The integrated circuit contains memory, ASCIl ROM
decoder, multiplexing circuitry, and drivers. Data entry is

¢ Full Size Display for Stationary Equipment
¢ Built-in Memory

* Bullt-in Character Generator asynchronous and can be random. A display system can be
¢ Built-in Multiplex and LED Drive Circuitry built using any number of DL 3416s since each digit of any
¢ Each Digit Independently Addressed DL 3416 can be addressed independently and will continue

o ln dépen dent Cursor Function to display the character last stored until replaced by another.

« 17th Segment for Improved Punctuation Marks System interconnection is very straightforward. The least

significant two address bits (Ag, A1) are normally connected

* Memory Clear Function to the like named inputs of all DL 3416s in the system. With
¢ Display Blank Function, for Blinking and Dimming four chip enables four DL 3416s (16 characters) can easily
« End-Stackable, 4-Character Package be interconnected without a decoder.
¢ Intensity Coded for Display Uniformity Alternatively, one-of-n decoder IC's can be used to extend
* Extended Operating Temperature Range: the address for large displays.

—-40°C to +85°C Data lines are connected to all DL 3416s directly and in
« Wave Solderable parallel, as is the write line (WR). The display will then
« 100% Burned In and Tested behave as a write-only memory. .
« Superior ESD Immunity The cursor function causes all segments of a digit position

to illuminate. The cursor is not a character, however, and
upon removal the previously displayed character will
reappear.

All products are 100% burned-in and tested, then sub-
jected to out-going AQL's of .25% for brightness matching,
visual alignment and dimensions, .065% for electrical and
functional.

2-31



Maximum Ratings

TOP VIEW

Supply Voltage Veg - .- ool -0.5Vto +6.0 Vdc
V0|tage, Any Pin Respect 22 21 20 19 18 17 16 15 4 13 32
toGND .................. -0.5Vto (Vgc +0.5) Vde
Operating Temperature. .. ............ —40°Cto +85°C
Storage Temperature ............... —40°C to +100°C
Relative Humidity (non condensing) @85°C . ........ 85% L2345 6 7 8 9w
Maximum Solder Temperature, 1.59 mm (0.063")
below Seating Plane, t<5sec................. 260°C
Pin  Function Pin, Function
i . 1 CE1 Chip Enable 12 GND
Optical Characteristics 2 CE2 Chip Enable 13 N/C
. 3 CE3 Chip Enabl 14 - BL Blanki
Spectral Peak Wavelength ... .............. 660 nm typ. 4 CE4 &!2 EEZb.i 15. N/C aning
ifi iqit si " " 5 CLR Clear - 16 DO Data Input
Magnlfled digit S|ze: ......... 225" x.192 - voc 15 BT baamen
Time Averaged Luminous Intensity 7 ° AO Digit Select 18 D2 Data Input
(100% brightness, 8 A1 Digit Select 19 D3 Data Input
e it i 9 WR Write 20 D4 Data Input
8 segments/digit, Voc=5V) ......... 0.5 med/digit min. 10 CU Cursor Select 21  D5Data Ingut
......... 1.0 med/digit typ. 11 CUE Cursor Enables 22 D6 Data input
LED to LED Intensity Matching .. ........... 1.8:1.0 max.
Device to Device Intensity Matching (one bin) . 1.5:1.0 max.
Bin to Bin Intensity Matching. ............ ... 1.9:1.0 max. TIMING CHARACTERISTICS
Viewing Angle (off normal axis)
Horizontal . ........ ... +40° WAITE CYCLE WAVEFORMS
Vertical ................... F P +55° celr.cez : .
CE3. CE4 ' TCES i TCEH |—
TU AS, AL X E X
I TAs - ; TAH —-I
B EN
TWD L—- W ——i
06 -D6 bl %
—’l_ Tos I;__ TDH—"]
TIMING MEASUREMENT . 4 VOLTS
VOLTAGE LEVELS D@G 2 zgt;:
DC CHARACTERISTICS
-40°C +25°C +85°C »
Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. |Units | Conditions
lcc 4 Digits on 100 | 130 85 15 70 100 { mA | Vgg=5V
10 segments/digit
lcc Cursor(t 2) 140 | 170 120 | 150 100 | 130 | mA | V=5V
Icc Blank(®) 20 | 50 15 | 4.0 1.0 | 27 | mA | Vgc=5V,BL=08V
I (all inputs) 80 | 180 60 | 160 45 90 pA | Vin=0.8YV, Vec=
) 150V
Vin 2.7 2.7 27 V| Vgc=5V+05V
Vi 0.6 0.6 06 | V |Vec=5V+05V

Notes:* 1. Measured at 5 sec.

2.60 sec. max. duration.
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AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @4.5V<Voc<55V

Parameter Symbol -40°C (ns) +25°C (ns) +85°C (ns)
Chip Enable Set Up Time Tces 175 275 375
Address Set Up Time Tas 175 275 375
Cursor Set Up Time Teus 175 275 375
Chip Enable Hold Time TceH 25 25 75
Address Hold Time Tan 25 25 75
Cursor Hold Time TcuH 25 25 75
Write Delay Time Two 50 50 75
Write Time Tw 125 225 300
Data Set Up Time Tos 100 150 225
Data Hold Time ToH 25 25 75
Clear® Tewr 15 ms 15 ms 16 ms
Access Time(?) Tace 200 300 450

Notes: 1.Vgoo=45V is worst case, all timing parameters improve as V¢ increases.

2. Access time Tacc =Tas +TpH
3. Clear timing in miliseconds.

LOADING DATA

Setting the chip enable (CE1, CE2, CES3, CE4) to their true
state will enable loading. The desired data code (D0-D6)
and digit address (Ag, A4) should be held. stable during the
write cycle for storing new data.

Data entry may be asynchronous and random. (Digit O is
defined as a right hand digit with A;=Ag=0.)

Clearing of the entire internal four-digit memory can be ac-
complished by holding the clear (CLR) low for one complete
display multiplex cycle, 15 mS minimum. The clear function
will clear both the ASCIl RAM and the cursor RAM. Loading
an illegal data code will display a blank.

TYPICAL LOADING DATA STATE TABLE

DIGIT
BL CE1CE2CE3CEACUE TU WRCLR || A1 A0 D6 D5 D4 D3 D2 DI DOfl 3 2 1 0
Wl x| x[x[x[c[x[u][n PREVIOUSLY LOADED DISPLAY G|R[E|Y
Wil x| x| xjulx|xjn | xix | x]x]x|x|x]x| x| c|a|e|v
Hixiu x| x| efx|xtufx|x [ x{x|x|x{x|x| x| c|r|elv
Hix x| Hix] x| x[H i x|.x | x{x{x|x|x|x|x| 6|r|e|v
Hix x| xfmiel x| xtu ox)x || x| x| x|x{x|x| x| c|r|e|v
Hix x| xfxiolxinlw | x{x |l x| x| x|x|x|x|x[ c|r|e|Y¥
HiHlH[L|o|ufwjefm [ ofe ffH|efe|t]nfefn]l clrRiE|E
HIH{HlL L{L|H L|H L|H HILIHIL|H|L|H G R|UJE
IR T I IS N T O OV T O VN IS (O ' VY (S A (- A TR =
Hinfu|ofelefwjofu nln [ujeje|efefulo]eic|ule
Lx|x{x| x| x{ x{H{H |l x| X BLANK DISPLAY
wiwlw|o| oo ufofu || wlw wlelelelnlwlwl ele]jule
Wl x| x| x| x|o]x|x|e CLEARS CHARACTER DISPLAY
HiH|H[LfLlelnlein | xIx SEE CHARACTER CODE SEE CHARACTER

X =DON'T CARE

LOADING CURSOR

Setting the chip enables (CE1, CE2, CE3, CE4) and cursor
select (CU) to their true state will enable cursor loading. A
write (WR) pulse will now store or remove a cursor into the
digit location addressed by Ag, A+; as defined in data entry.
A cursor will be stored if DO=1; and will be removed if
DO0=0. Cursor will not be cleared by the CLR signal. The
cursor (CU) pulse width should not be less than the write
pulse (WR) width or erroneous data may appear in the
display.

For those users not requiring the cursor, the cursor enable
signal (CUE) may be tied low to disable display of the
cursor function. A flashing cursor can be realized by simply
pulsing CUE. If the cursor has been loaded to any or all
positions in the display, then CUE will control whether the
cursor(s) or the characters appear. CUE does not affect the
contents of cursor memory.

LOADING CURSOR STATE TABLE

DIGIT
BL CE1CE2CE3CEACUE CU WRCIR A1 A0 D6 D5 D4 D3 D2 DI DO 3 2 1 0
Hix[x|x|x|t|x[u|H PREVIOUSLY LOADED DISPLAY BlE|A[R
HIX[{X|X}X{H|X|H|H || DISPLAYPREVIOUSLY STORED CURSORS|| B | E | A| R
Hinjulo ol el oo || x| x] x| x| x| x|uw|slelaj@
H{HIH[LIL[HlL|[L][H L|H X[ X{ X[ X| X{X|H B|EB®R
HIH|H|L[LIH|L[L{H || H|L Xt X| XIx| x| xiu| 8 B ERMBA
HiH[H L oo juln [ u|n o x[ x| x|x|x|[x| v |R BBA
HiH HiL Ll lu|n [ H]e x| x| x| x{x|x|L ||@BeBR
H x| x[x{x|LlX|HIH .. DISABLE CURSOR DISPLAY BlE|A|[R
winluwiofu |l oo |wlfmln l x]xIxIxf x| xfv|ele{alr
H XX [X|X|H[X[H|H DISPLAY STORED CURSORS 8|E (BB

X = DON'T CARE

DISPLAY BLANKING

Blanking the display may be accomplished by loading a
blank or space into each digit of the display or by using the
(BL) display blank input.

Setting the (BL) input low does not affect the contents of
either data or cursor memory. A flashing display can be
realized by pulsing (BL). A flashing circuit can be con-
structed using a 555 astable multivibrator.

Figure 1 illustrates a circuit in which varying R1 (100K ~10K)
will have a flash rate of 1 Hz~10 Hz.

The display can be dimmed by pulsing the (BL) line at a
frequency sufficiently fast to not interfere with the internal

clock. This clock frequency may vary from 200 Hz to 1.3 Hz.

The dimming signal frequency should be 2.5 Hz or higher.
Dimming the display also reduces power consumption.

An example of a simple dimming circuit using a 556 is
illustrated in Figure 2. Adjusting potentiometer R2 will dim
the display through frequency modulation (2.5 KHz to

4.4 KHz). Adjusting potentiometer R3 will dim the display by
increasing the negative pulse width (10% to 50%).
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FIGURE 1. FLASHING CIRCUIT FOR DL 3416 FIGURE 2. DIMMING CIRCUIT FOR DL 3416

USING A 555 USING A 556
veo oo o
+5V R2 < (
1 8 1 110 ko 4 4 1 ?gom
g l R1
0EE . 10 K 5 8
F—NC.
555
3 6 3 2 o3
OUTPUT -N—c .‘—VCC
. 556
4 5 Egm Ve 4 il
1 10 |
2 Vee c2
- v
6 9 _
— ——— ToBL
Ne on DL-3416 -
$ ot 7 8
C1=4.7 pF
C2=10 pF
C3=1pF
Internal Block Diagram Typical Schematic for 16 Digits.
. T T 1
Rom DRIVERS 17unes I l £ 1 T 0 I .!l o 1 —lo'. £
» « IDT:IITQTTT
BL
DO-DL 7 —1 1 e I" = —
ol ]| o a | L esREl EYRE] FERE| EERE
5 ) ' BERRE Y :
m E | 32 1 o & g
E:
o maw oy =Y n EF S S B PR S T3
o |vwlv=n'{ " R M & ) A
CUE Vo
A ["curson |
Ao MEMORY N
WR A
LAAALL)
g ts.l g ré| lé'l !;_1 g Typical Schematic for 16 Digits
CHARACTER SET
DO L H L H L H L H L H L H L H - L H
D1 L L H H L L H H L L H H L L H H
D2| L L L L H H H H L L L L H H H H
D3| L L L L L L L L H H H H H H H H
[ 1 2 3 4 5 6 7 8 9 A B8 C D E F
o 1} - 9 / /N i — 4
Ll ! HIE B A Ly (¥ 0+, ;
! ! uJ ] a9 - - Vi - \ ey’
LIMHI3L 1| C a L’ 5 El 1 3 5' - /A B l"
’ o 0 I TN I I N ot O (Y SO B sl Inainr|m
S TR B B S R F gl L KL IMIN|U
[ T e T Y e T i L Y Y I 20 Y Y B AV O VA B A Y \ b
HLREL Ly | I8 Ej Plag v b | AT 2L o

ALL OTHER CODES DISPLAY BLANK
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DESIGN CONSIDERATIONS

For ideas on design and applications of the DL 3416 utilizing
standard bus configurations in multiple display systems, or
parallel /O devices, such as the 8255 with an 8080 or
memory mapped addressing on processors such as the
8080, Z80, 6502, 8748, or 6800 refer to Appnote 14, and 20,
in the current Siemens Optoelectronic Data Book.

ELECTRICAL AND MECHANICAL
CONSIDERATIONS

VOLTAGE TRANSIENT SUPPRESSION

It is highly recommended that the display and the
components that interface with the display be powered by
the same supply to avoid logic inputs higher than Vgc.
Additionally, the LEDs may cause transients in the power
supply line while they change display states. Common prac-
tice is to place .01 uF capacitors close to the displays across
Ve and GND, one for each display, and one 10 pF
capacitor for every second display.

ESD PROTECTION

The metal Gate CMOS IC of the DL 3416 is extremely
immune to ESD damage. However, users of these devices
are encouraged to take all the standard precautions, normal
for CMOS components. These include properly grounding
personnel, tools, tables, and transport carriers that come in
contact with unshielded parts. If these conditions are not, or
cannot be met, keep the leads of the device shorted
together or the parts in anti-static packaging.

SOLDERING CONSIDERATIONS
The DL 3416 can be hand soldered with SN63 solder using
a grounded iron set to 260°C.

Wave soldering is also possible following these conditions:
Preheat that does not exceed 93°C on the solder side of

the PC board or a package surface temperature of 85°C.
Water soluble organic acid flux (except carboxylic acid) or
resin-based RMA flux without alcohol can be used.

Wave temperature of 245°C +5°C with a dwell between 15
sec. to 3.0 sec. Exposure to the wave should not exceed
temperatures above 260°C, for 5 seconds at 0.063" below
the seating plane. The packages should not be immersed in
the wave. i

POST SOLDER CLEANING PROCEDURES

The least offensive cleaning solution is hot D.I. water (60°C)
for less than 15 minutes. Addition of mild saponifiers is
acceptable. Do not use commercial dishwasher detergents.

For faster cleaning, solvents may be used. Care should be
exercised in choosing these as some may chemically attack
the nylon package. Maximum exposure should not exceed.
two minutes at elevated temperatures. Acceptable solvents
are TF (trichlorotrifluoroethane), TA, 111 Trichloroethane, and
unheated acetone.

Unacceptable solvents contain alcohol, methanol, methylene
chloride, ethanol, TP35, TCM, TMC, TMS+, TE, and TES.
Since many commercial mixtures exist, you should contact
your solvent vendor for chemical composition information.
Some major solvent manufacturers are: Allied Chemical Cor-
poration, Specialty Chemical Division, Morristown, NJ;
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI;
E.l. DuPont de Nemours & Co., Wilmington, DE.

For further information refer to Appnotes 18 and 19 in the
current Siemens Optoelectronic Data Book.

An alternative to soldering and cleaning the display modules
is to use sockets. Naturally, 22-pin DIP sockets .600” wide
with .100” centers work well for single displays. Multiple
display assemblies are best handled by longer SIP sockets
or DIP sockets when available for uniform package align-
ment. Socket manufacturers are Aries Electronics, Inc.,
Frenchtown, NJ; Garry Manufacturing, New Brunswick, NJ;
Robinson-Nugent, New Albany, IN; and Samtec Electronic
Hardware, New Albany, IN.

For further information refer to Appnote 22 in the current
Siemens Optoelectronic Data Book.

OPTICAL CONSIDERATIONS

The .225" high characters of the DL 3416 allow readability
up to twelve feet. Proper filter selection will allow the user to
build a display that can be utilized over this distance.

Filters allow the user to enhance the contrast ratio between
a lit LED and the character background. This will maximize
discrimination of different characters as perceived by the
display user. The only limitation is cost. The cost/benefit ratio
for filters can be maximized to the user's benefit by first
considering the ambient lighting environment.

Incandescent (with aimost no green) or fluorescent (with
almost no red) lights do not have the flat spectral response
of sunlight. Plastic band-pass filters are inexpensive and
effective in optimizing contrast ratios. The DL3416 is a
standard red display and should be matched with a long
wavelength pass filter in the 600 nm to 620 nm range. For
display systems of multiple colors (using other Siemens’
displays), neutral density grey filters offer the best
compromise.

Additional contrast enhancement can be gained through
shading the displays. Plastic band-pass filters with built-in
louvers offer the “next step up” in contrast improvement.
Plastic filters can be further improved with anti-reflective
coatings to reduce glare. The trade-off is “fuzzy” characters.
Mounting the filters close to the display reduces this effect.
Care should be taken not to overheat the plastic filters by
allowing for proper air flow.

Optimal filter enhancements for any condition can be gain-
ed through the use of circular polarized, anti-reflective,
band-pass filters. The circular polarizing further enhances
contrast by reducing the light that travels through the filter
and reflects back off the display to less than 1%.

Several filter manufacturers supply quality filter materials.
Some of them are: Panelgraphic Corporation, W. Caldwell,
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual
Products Division, St. Paul, MN; Polaroid Corporation,
Polarizer Division, Cambridge, MA; Marks Polarized Corpo-
ration, Deer Park, NY; Hoya Optics, Inc., Fremont, CA.

One last note on mounting filters: recessing display and
bezel assemblies is an inexpensive way to provide a
shading effect in overhead lighting situations. Several Bezel
manufacturers are: R.M.F. Products, Batavia, IL; Nobex
Components, Griffith Plastic Corp., Burlingame, CA; Photo
Chemical Products of California, Santa Monica, CA; I.E.E-
Atlas, Van Nuys, CA.

Refer to Siemens Appnote 23 for further information.
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SIEMENS

HigH erriciency Reo DLO 4135

_areeNn DLG 4137

43" SINGLE CHARACTER

5 x 7 DOT MATRIX Intelligent Display®

WITH MEMORY/DECODER/DRIVER

FEATURES
¢ 0.43" High, Dot Matrix Character
* Wide Viewing Angle, +75°

* 96 Character ASCIl Format - Both Upper Case and
Lower Case Characters

 Fully Encapsulated, Rugged Solid Plastic Package
© Built-in Memory

¢ Built-In Character Generator

o Built-In Multiplex and LED Drive Clrcuntry
e Built-In Lamp Test

« Intensity Control (4 levels)

e Microprocessor Bus Compatible

© Intensity Coded for Display Uniformity

* Single 5-volt Power Supply Required

* X/Y Stackable

¢ Availabie in High Efflclency Red and Green

Package Dimension in Inches (mm)
14 12 R
MIN, 0 e
65 o - @54 I'g 52,‘1
T8 pevice
»| o | s
¥ J
e ] oo | oerent | O3 Lo
X T o _ 000
%18z 00000
§= 5&R 430 00000
0.18'+ .02 (1092 | 90000
wsn (50 = e 00000
— MAX l 00000_ | &
—] z - 006
254)
— 043
100 3 (1.09)
(254 i
EIA DATE : .065 TYP ——f
CODE . (.165) |._
Lunous
INTE
CODE Lo 4135 Z
H _ 012
(.30)
jo ] 30 ]
TOLERANCE: XXX = .010 (.254) (2.54) (762)
DESCRIPTION

The DLO 4135/DLG 4137 are single digit 5 x 7 dot matrix
Intelligent Display devices with 0.43" character height.
The built-in CMOS integrated circuit contains memory,
ASCI! character generator, LED multiplexing and drive
circuitry; thereby eliminating the need for additional
circuitry. They will display the 96 ASCII characters.

These devices are TTL and microprocessor compatible and
offer the possibility of cascading the displays, allowing for
multi-character messages. These displays were designed
for viewing distances of up to 20 feet. They require a single
5-volt power supply and parallel ASCII input.

All products are 100% burned-in and tested, then sub-
jected to out-going AQL's of .25% for brightness matching,
visual alignment and dimensions, .065% for electrical and
functional.

Important: Refer to Appnote 18, “Using and Handling
Intelligent Displays”. Since this is a CMOS device, normal
precautions should be taken to avoid static damage.-



Maximum Ratings TIMING PARAMETERS @25°C, Voc=5.0V +0.5V
Vec Range (max.) ...l -05t0 7.0V Symbol Parameter Units (ns)
Voltage, Any Pin - y
Respectto GND .............. —0.5t0 Voo +0.5 Vde Toes Chip Enable Set-Up 10
Operating Temperature. .. ............ ~40°C to +85°C Tos Data Set-Up 100
Storage Temperature . ............... -40°C to +100°C Tw Write Pulse 120 _8
Maximum Solder Temperature 0.063" Ton Data Hold 20 §3
above Seating Plane, t<5sec ................ 260°C T Chio Enable Hold 2 ==
Relative Humidity @85°C (non-condensing) . - ... ... . 85% CEH 'p =navle Ho £3
: Tacc Access Time 150 e
Optical Characteristics (Typical) @25°C
Time Average Luminous Intensity/Dot @5 V Tace |
DLO4135 .. .. 1500 ucd _ \
DLG 4137 .. o 1500 pcd CE \
DigitSize...... ... . 0.43” T
Viewing Angle (Note 1) .................ovi... +75° Tw CeH
Spectral Peak Wavelength —_—— /______
DLO 4135 ..o 630 nm W
DLG 4137 .. 565 nm
Dot to Dot Intensity Ratio. . .................... 1.8:1.0 —>{ Tess
I Tos
DATA *
—ToH —=
DC CHARACTERISTICS
-40°C +25°C +85°C
Parameter Min. | Typ. | Max. || Min. | Typ. | Max. || Min. | Typ. | Max. | Units | Conditions
lcc (20 dots on) 135 180 100 140 85 115 mA | Vec=5V_
BLO=BL1=5V
Icc Blank 20 | 55 15 | 4.0 08 | 35 | mA | Vec=WR=5.0V
BLO=BL1=0V
I (all inputs) 25 | 50 | 100 pA | V=08V
VCC =50V 05V
Vi 2.0 2.0 2.0 V | Vgg=50V £05V
ViU 0.8 0.8 08 | V |Vgc=50V +£05V
Vee 4.5 5.0 5.5 4.5 5.0 5.5 4.5 5.0 55 \
Notes:
1. “Off Axis Viewing Angle" is here defined as: *‘the minimum angle in any direction from the normal to the
display surface at which any part of any dot in the display is not visible.”
2. This display contains a CMOS integrated circuit. Normal CMOS handling precautions should be
taken to avoid damage due to high static voltages or electric fields. See Appnote 18.
3. Unused inputs must be tied to an appropriate logic voltage level (either V+ or GND).
4.V =5.0 VDC +10%.
5. Clean only in water, isopropyl alcohol, freon TF, or TE (or equivalent).
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LOAD