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DATA HANDBOOK SYSTEM 

Our Data Handbook System is a comprehensive source of information on electronic components, sub
assemblies and materials; it is made up of four series of handbooks each comprising several parts. 

ELECTRON TUBES BLUE 

SEM !CONDUCTORS RED 

INTEGRATED CIRCUITS PURPLE 

COMPONENTS AND MATERIALS GREEN 

The several parts contain all pertinent data available at the time of publication, and each is revised and 
reissued periodically. 

Where ratings or specifications differ from those published in the preceding edition they are pointed 
out by arrows. Where application information is given it is advisory and does not form part of the 
product specification. 

If you need confirmation that the published data about any of our products are the latest available, 
please contact our representative. He is at your service and will be glad to answer your inquiries. 

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publ1cat1on conveys no licence 
under any patent or other right, nor does the publisher assume habillty for any consequence of its use; specif1cat1ons and ava1lab1llty of 
goods mentioned m it are subject to change without notice; it 1s not to be reproduced in any way, in whole or m part without the 
written consent of the publisher. 
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ELECTRON TUBES (BLUE SERIES) 

The blue series of data handbooks is comprised of the following parts: 

T1 Tubes for r.f. heating 

T2 Transmitting tubes for communications 

T3 Klystrons, travelling-wave tubes, microwave diodes 

ET3 Special Quality tubes, miscellaneous devices (will not be reprinted) 

T4 Magnetrons 

T5 Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 

T6 Geiger-Muller tubes 

T7 Gas-filled tubes 
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial 
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories 

TS Picture tubes and components 
Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data 
graphic display, monochrome monitor tubes for data graphic display, components for colour 
television, components for black and white television and monochrome data graphic display 

T9 Photo and electron multipliers 
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron 
multiplier plates 

T10 Camera tubes and accessories, image intensifiers 

T11 Microwave semiconductors and components 

,, '~"'"' 19821 



SEMICONDUCTORS (RED SERIES) 

The red series of data handbooks is comprised of the following parts: 

S1 Diodes 
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W), 
voltage reference diodes, tuner diodes, rectifier diodes 

S2 Power diodes, thyristors, triacs 
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs 

S3 Small-signal transistors 

S4 Low-frequency power transistors and hybrid IC modules 

S5 Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Microminiature semiconductors for hybrid circuits 

S8 Devices for optoelectronics 
Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared 
sensitive devices, photoconductive devices. 

S9 Taken into handbook T11 of the blue series 

S10 Wideband transistors and wideband hybrid IC modules 

v 



INTEGRATED CIRCUITS (PURPLE SERIES) 

The purple series of data handbooks is comprised of the following parts: 

IC1 Bipolar ICs for radio and audio equipment 

IC2 Bipolar ICs for video equipment 

IC3 ICs for digital systems in radio, audio and video equipment 

IC4 Digital integrated circuits 
CMOS HE4000B family 

IC5 Digital integrated circuits - EGL 
ECL 10 000 (GX family), ECL 100 000 (HX family). dedicated designs 

IC6 Professional analogue integrated circuits 

IC7 Signetics bipolar memories 

ICB Signetics analogue circuits 

IC9 Signetics TTL logic 

IC10 Signetics Integrated Fuse Logic (I FL) 

IC11 Microprocessors, microcomputers and peripheral circuitry 
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COMPONENTS AND MATERIALS (GREEN SERIES) 

The green series of data handbooks is comprised of the following parts: 

C1 Assemblies for industrial use 
PLC modules, PC20 modules, HNI L FZ/30 series, NORbits 60-, 61-, 90-series, input devices, 
hybrid ICs 

C2 Television tuners, video modulators, surface acoustic wave filters 

C3 Loudspeakers 

C4 Ferroxcube potcores, square cores and cross cores 

CS Ferroxcube for power, audio/video and accelerators 

C6 Electric motors and accessories 
Permanent magnet synchronous motors, stepping motors, direct current motors 

C7 Variable capacitors 

CS Variable mains transformers 

C9 Piezoelectric quartz devices 
Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators, 
quartz crystal cuts for temperature measurements 

C 10 Connectors 

C11 Non-linear resistors 
Voltage dependent resistors (VDR), light dependent resistors (LOR), negative temperature 
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC) 

C12 Variable resistors and test switches 

C13 Fixed resistors 

C14 Electrolytic and solid capacitors 

C15 Film capacitors, ceramic capacitors 

C16 Piezoelectric ceramics, permanent magnet materials 
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INDEX OF TYPE NUMBERS 

Data Handbooks S1 to S10 

The inclusion of a type number in this publication does not necessarily imply its availability. 

type no. book section 

AA119 Sl GD 
AAZlS Sl GD 
AAZ17 Sl GD 
AAZ18 Sl GD 
BA220 Sl SD 

BA221 Sl SD 
BA223 Sl T 
BA243 Sl T 
BA244 Sl T 
BA280 Sl T 

BA314 Sl Vrg 
BA31S Sl Vrg 
BA316 Sl SD 
BA317 Sl SD 
BA318 Sl SD 

BA379 Sl T 
BA423 Sl T 
BA481 Sl T 
BA482 Sl T 
BA483 Sl T 

BA484 Sl T 
BASU Sl SD 
BAS16 S7/Sl Mm/SD 
BAS17 S7/Sl Mm/Vrg 
BAS18 Sl SD 

FET = Field-effect transistors 
GD =Germanium diodes 

type no. 

BAS19 
BAS20 
BAS21 
BAT17 
BAT18 

BAT81 
BAT82 
BAT83 
BAT8S 
BAVlO 

BAV18 
BAV19 
BAV20 
BAV21 
BAV4S 

BAV70 
BAV99 
BAWS6 
BAW62 
BAX12 

BAX12A 
BAX14 
BAX18 
BBlOSB 
BBlOSG 

Mm = Microminiature semiconductors 
for hybrid circuits 

SD =Small-signal diodes 

book 

S7/Sl 
S7/Sl 
S7/Sl 
S7/Sl 
S7/Sl 

Sl 
Sl 
Sl 
Sl 
Sl 

Sl 
Sl 
Sl 
Sl 
Sl 

S7/Sl 
S7/Sl 
S7/Sl 
Sl 
Sl 

Sl 
Sl 
Sl 
Sl 
Sl 

section type no. book 

Mm/SD BB109G Sl 
Mm/SD BB112 Sl 
Mm/SD BB119 Sl 
Mm/T BB130 Sl 
Mm/T BB204B Sl 

T BB204G Sl 
T BB212 Sl 
T BB40SB Sl 
T BB40SG Sl 
SD BB417 Sl 

SD BB809 Sl 
SD BB909A Sl 
SD BB909B Sl 
SD BBY31 S7/Sl 
Sp BBY40 S7/Sl 

Mm/SD BC107 S3 
Mm/SD BC108 S3 
Mm/SD BC109 S3 
SD BC146 S3 
SD BC177 S3 

SD BC178 S3 
SD BC179 S3 
SD BC200 S3 
T BC264A SS 
T BC264B SS 

Sm =Small-signal transistors 
Sp =Special diodes 
T =Tuner diodes 
Vrg =Voltage regulator diodes 

INDEX 

section 

T 
T 
T 
T 
T 

T 
T 
T 
T 
T 

T 
T 
T 
Mm/T 
Mm/T 

Sm 
Sm 
Sm 
Sm 
Sm 

Sm 
Sm 
Sm 
FET 
FET 

ix 
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type no. book section type no. 

BC264C SS FET BC868 
BC264D SS FET BC869 
BC327;A S3 Sm BCF29;R 
BC328 S3 Sm BCF30;R 
BC337;A S3 Sm BCF32;R 

BC338 S3 Sm BCF33;R 
BC368 S3 Sm BCF70;R 
BC369 S3 Sm BCF81;R 
BC375 S3 Sm BCV7l;R 
BC376 S3 Sm BCV72;R 

BC546 S3 Sm BCW29;R 
BC547 53 Sm BCW30;R 
BC548 53 Sm BCW3l;R 
BC549 53 Sm BCW32;R 
BC550 S3 Sm BCW33.iR 

BC556 S3 Sm BCW60* 
BC557 S3 Sm BCW61* 
BCSSB S3 Sm BCW69;R 
BC~59 S3 Sm BCW70;R 
BC560 S3 Sm BCW7l;R 

BC635 53 Sm BCW72; R 
BC636 S3 Sm BCW8l;R 
BC617 53 Sm BCW89;R 
BC638 53 Sm BCX17;R 
BC639 53 Sm BCX18;R 

BC640 53 Sm BCX19;R 
BC807 S7 Mm BCX20;R 
BC808 S7 Mm BCXSl 
BC817 S7 Mm BCX52 
BC818 S7 Mm BCX53 

BC846 S7 Mm BCX54 
BC847 S7 Mm BCXSS 
BC848 57 Mm BCX56 
BC849 57 Mm BCX70* 
BC850 S7 Mm BCX71* 

BC856 S7 Mm BCY56 
BC857 57 Mm BCY57 
BC858 S7 Mm BCY58 
BC859 S7 Mm BCY59 
BC860 S7 Mm BCY70 

=series 
FET =Field-effect transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 
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S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S3 
S3 
S3 
S3 
S3 

section type no. book section 

Mm BCY71 S3 Sm 
Mm BCY72 S3 Sm 
Mm BCY78 S3 Sm 
Mm BCY79 S3 Sm 
Mm BCY87 S3 Sm 

Mm BCY88 S3 Sm 
Mm BCY89 S3 Sm 
Mm BD131 S4 p 

Mm BD132 S4 p 
Mm BD135 S4 p 

Mm BD136 S4 p 
Mm BD137 S4 p 
Mm BD138 54 p 

Mm BD139 S4 p 

Mm BD140 S4 p 

Mm BD201 S4 p 
Mm BD202 S4 p 

Mm BD203 S4 p 

Mm BD204 S4 p 

Mm BD226 S4 p 

Mm BD227 S4 p 

Mm BD228 S4 p 

Mm BD229 S4 p 

Mm BD230 S4 p 

Mm BD231 S4 p 

Mm BD233 S4 p 
Mm BD234 S4 p 

Mm BD235 S4 p 

Mm BD236 S4 p 

Mm BD237 s4 p 

Mm BD238 54 p 
Mm BD291 S4 p 
Mm BD292 S4 p 

Mm BD293 S4 p 

Mm BD294 s4 p 

Sm BD295 S4 p 

Sm BD296 S4 p 
Sm BD329 S4 p 

Sm BD330 S4 p 
Sm BD331 S4 p 

P = Low-frequency power transistors 
Sm =Small-signal transistors 



INDEX 

type no. book section type no. book section type no. book section 

BD332 S4 p BD828 S4 p BDT30C S4 p 
BD333 S4 p BD829 S4 p BDT31 s4 p 
BD334 S4 p BD830 S4 p BDT31A s4 p 
BD335 S4 p BD839 S4 p BDT31B S4 p 
BD336 84 p BD840 s4 p BDT31C 84 p 

BD337 S4 p BD841 S4 p BDT32 S4 p 
BD338 S4 p BD842 S4 p BDT32A S4 p 
BD433 S4 p BD843 84 p BDT32B s4 p 
BD434 S4 p BD844 S4 p BDT32C S4 p 
BD435 S4 p BD933 S4 p BDT41 84 p 

BD436 S4 p BD934 84 p BDT41A S4 p 
BD437 S4 p BD935 S4 p BDT41B S4 p 
Bnt.38 84 p BD936 S4 p BDT41C 84 p 
BD645 S4 p BD937 34 p BDT42 S4 p 
BD646 S4 p BD938 S4 p BDT42A S4 p 

BD647 S4 p BD939 S4 p BDT42B S4 p 
BD648 84 p BD940 34 p BDT42C 34 p 
BD649 S4 p BD941 S4 p BDT60 S4 p 
BD650 S4 p BD942 34 p BDT60A s4 p 
BD651 S4 p BD943 S4 p BDT60B S4 p 

BD652 34 p BD944 34 p BDT60C S4 p 
BD675 34 p BD945 S4 p BDT61 34 p 
BD676 S4 p BD946 34 p BDT61A 34 p 
BD677 34 p BD947 S4 p BDT61B S4 p 
BD678 34 p BD948 S4 p BDT61C 34 p 

BD679 84 p BD949 34 p BDT62 S4 p 
BD680 34 p BD950 S4 p BDT62A 34 p 
BD681 34 p BD951 34 p BDT62B 34 p 
BD682 S4 p BD952 S4 p BDT62C 34 p 
BD683 84 p BD953 84 p BDT63 S4 p 

BD684 34 p BD954 S4 p BDT63A S4 p 
BD813 84 p BD955 S4 p BDT63B S4 p 
BD814 S4 p BD956 s4 p BDT63C 84 p 
BD815 84 p BDT29 84 p BDT64 34 p 
BD816 84 p BDT29A 84 p BDT64A S4 p 

BD817 84 p BDT29B S4 p BDT64B 84 p 
BD818 84 p BDT29C 84 p BDT64C S4 p 
BD825 S4 p BDT30 34 p BDT65 S4 p 
BD826 84 p BDT30A 84 p BDT65A 84 p 
BD827 84 p BDT30B S4 p BDT65B S4 p 

P = Low-frequency power transistors 

xi 
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type no. book section type no. 

BDT6SC S4 p BDX63 
BDT91 S4 p BDX63A 
BDT92 S4 p BDX63B 
BDT93 S4 p BDX63C 
BDT94 S4 p BDX64 

BDT9S S4 p BDX64A 
BDT96 S4 p BDX64B 
BDV64 S4 p BDX64C 
BDV64A S4 p BDX6S 
BDV64B S4 p BDX6SA 

BDV64C S4 p BDX6SB 
BDV65 S4 p BDX6SC 
BDV6SA S4 p BDX66 
BDV6SB S4 p BDX66A 
BDV6SC S4 p BDX66B 

BDV91 S4 p BDX66C 
BDV92 S4 p BDX67 
BDV93 S4 p BDX67A 
BDV94 S4 p BDX67B 
BDV9S s4 p BDX67C 

BDV96 S4 p BDX77 
BDWS5 S4 p BDX78 
BDWS6 S4 p BDX91 
BDWS7 S4 p BDX92 
BDWS8 S4 p BDX93 

BDWS9 S4 p BDX94 
BDW60 S4 p BDX9S 
BDX3S S4 p BDX96 
BDX36 S4 p BDY90 
BDX37 S4 p BDY90A 

BDX42 S4 p BDY91 
BDX43 S4 p BDY92 
BDX44 S4 p BF180 
BDX4S S4 p BF181 
BDX46 S4 p BF182 

BDX47 S4 p BF183 
BDX62 S4 p BF198 
BDX62A S4 p BF199 
BDX62B S4 p BF200 
BDX62C S4 p BF240 

FET = Field-effect transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 
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S4 
S4 
S4 
S4 
s4 

S4 
S4 
S4 
S4 
S4 

S4 
S4 
s4 
s4 
S4 

S4 
S4 
S4 
S4 
S4 

S4 
S4 
S4 
S4 
S4 

S4 
S4 
S4 
S4 
S4 

S4 
S4 
S3 
S3 
S3 

S3 
S3 
S3 
S3 
S3 

section type no. book section 

p BF241 S3 Sm 
p BF24SA SS FET 
p BF24SB SS FET 
p BF24SC SS FET 
p BF246A SS FET 

p BF246B SS FET 
p BF246C SS FET 
p BF2S6A SS FET 
p BF2S6B SS FET 
p BF256C SS FET 

p BF324 S3 Sm 
p BF370 S3 Sm 
p BF410A SS FET 
p BF410B SS FET 
p BF410C SS FET 

p BF410D SS FET 
p BF419 S4 p 
p BF422 S3 Sm 
p BF423 S3 Sm 
p BF4SO S3 Sm 

p BF4Sl S3 Sm 
p BF4S7 S4 p 
p BF4S8 S4 p 
p BF4S9 S4 p 
p BF469 S4 p 

p BF470 S4 p 
p BF471 S4 p 
p BF472 S4 p 
p BF480 S3 Sm 
p BF494 S3 Sm 

p BF49S S3 Sm 
p BF496 S3 Sm 
Sm BFSlO S7 Mm 
Sm BFSll S7 Mm 
Sm BFS12 S7 Mm 

Sm BFS13 S7 Mm 
Sm BFS36 S7 Mm 
Sm BFSSO;R S7 Mm 
Sm BF569 S7 Mm 
Sm BFS79 S7 Mm 

P = Low-frequency power transistors 
Sm= Small-signal transistors 



type no. book section 

BF620 S7 Mm 
BF621 S7 Mm 
BF622 S7 Mm 
BF623 S7 Mm 
BF660;R S7 Mm 

BF689K SlO WBT 
BF767 S7 Mm 
BF819 S4 p 

BF820 S7 Mm 
BF821 S7 Mm 

BF822 S7 Mm 
BF823 S7 Mm 
BF8S7 s4 p 

BF8S8 S4 p 

BF8S9 S4 p 

BF869 S4 p 

BF870 S4 p 
BF871 s4 p 

BF872 S4 p 

BF926 S3 Sm 

BF936 S3 Sm 
BF939 S3 Sm 
BF960 SS FET 
BF964 SS FET 
BF966 SS FET 

BF967 S3 Sm 
BF970 S3 Sm 
BF979 S3 Sm 
BF980 SS FET 
BF981 SS FET 

BF982 SS FET 
BF989 S7 Mm 
BF990 S7 Mm 
BF991 S7 Mm 
BF992 S7 Mm 

BF994 S7 Mm 
BF996 S7 Mm 
BFG90A SlO WBT 
BFG91A SlO WBT 
BfG96 SlO WBT 

FET =Field-effect transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 

type no. 

BFP90A 
BFP91A 
BFP96 
BFQlO 
BFQll 

BFQ12 
BFQ13 
BFQ14 
BFQlS 
BFQ16 

BFQ17 
BFQ18A 
BFQ19 
BFQ22 
BFQ22S 

BFQ2J 
BFQ24 
BFQ32 
BFQ33 
BFQ34 

BFQ34T 
BFQ42 
BFQ43 
BFQSl 
BFQS2 

BFQS3 
BFQ63 
BFQ65 
BFQ66 
BFQ68 

BFR29 
BFR30 
BFR31 
BFR49 
BFRS3;R 

BFRS4 
BFR64 
BFR6S 
BFR84 
BFR90 

P = Low-frequency power transistors 

book 

SlO 
SlO 
SlO 
SS 
SS 

SS 
SS 
SS 
SS 
SS 

S7 
S7 
S7 
SlO 
SlO 

SlO 
SlO 
SlO 
SlO 
SlO 

SlO 
S6 
S6 
SlO 
SlO 

SlO 
SlO 
SlO 
SlO 
SlO 

SS 
S7 
S7 
SlO 
S7 

S3 
SlO 
SlO 
SS 
SlO 

INDEX 

section type no. book section 

WBT BFR90A SlO WBT 
WBT BFR91 SlO WBT 
WBT BFR91A SlO WBT 
FET BFR92;R S7 Mm 
FET BFR92A;R S7 Mm 

FET BFR93;R S7 Mm 
FET BFR93A;R S7 Mm 
FET BFR94 SlO WBT 
FET BFR9S SlO WBT 
FET BFR96 SlO WBT 

Mm BFR96S SlO !VBT 
Mm BFR101A;B S7 Mm 
Mm BFS17;R S7 Mm 
WBT BFSUl;R S7 Mm 
WBT BFS19;R S7 Mm 

WBT BFS20;R S7 Mm 
WBT BFS21 SS FET 
WBT BFS21A SS Fr:T 
WBT BFS22A S6 RFP 
WBT BFS23A S6 RFP 

WBT BF'T24 SlO WBT 
RFP BFT2S;R S7 Mm 
RFP BFT44 S3 Sm 
!/BT BFT4S S3 Sm 
WBT BFT46 S7 Mm 

WBT BFT92; R S7 Mm 
WBT BFT93; R S7 Mm 
!/BT BFWlO SS FET 
WBT BFWll SS F~T 
WBT BFW12 SS FET 

FET BFW13 SS FET 
Mm BFW16A SlO !/BT 
Mm BFW17A SlO WBT 
WBT BFW30 SlO WBT 
Mm BFW61 SS FET 

Sm BFW92 SlO WBT 
WBT BFW92A SlO WBT 
WBT BFW93 SlO WBT 
FET BFX29 S3 Sm 
WBT BFX30 S3 Sm 

RFP = R.F. power transistors and modules 
Sm =Small-signal transistors 
WBT =Wideband hybrid IC transistors 
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type no. book section type no. 

BFX34 S3 Sm BGY57 
BFX84 S3 Sm BGY58 
BFX85 S3 Sm BGY58A 
BFX86 S3 Sm BGY59 
BFX87 S3 Sm BGY60 

BFX88 S3 Sm BGY61 
BFX89 SlO WBT BGY65 
BFYSO S3 Sm BGY67 
BFYSl S3 Sm BGY70 
BFY52 S3 Sm BGY71 

BFYSS S3 Sm BGY74 
BFY90 SlO WBT BGY75 
BG2000 Sl RT BLVlO 
BG2097 Sl RT BLVll 
BGXll* S2 ThM BLV20 

BGX12* S2 ThM BLV21 
BGX13* S2 ThM BLV25 
BGX14* S2 ThM BLV30 
BGX15* S2 ThM BLV31 
BGX17* S2 ThM BLV32F 

BGY22 S6 RFP BLV33 
BGY22A 86 RFP BLV33F 
BGY23 S6 RFP BLV36 
BGY23A 86 RFP BLV57 
BGY32 S6 RFP BLW29 

BGY33 S6 RFP BLW31 
BGY35 S6 RFP BLW32 
BGY36 S6 RFP BLW33 
BGY40A S6 RFP BLW34 
BGY40B S6 RFP BLWSOF 

BGY41A 56 RFP BLW60 
BGY41B S6 RFP BLW60C 
BGY43 S6 RFP BLW64 
BGYSO SlO WBM BLW75 
BGYSl SlO WBM BLW76 

BGY52 SlO WBM BLW77 
BGY53 SlO WBM BLW78 
BGY54 SlO WBM BLW79 
BGYSS SlO WBM BLW80 
BGY56 SlO WBM BLW81 

RF P = R. F. power transistors and modules 
RT = Tripler 
Sm =Small-signal transistors 
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SlO 
SlO 
SlO 
SlO 
SlO 

SlO 
SlO 
SlO 
SlO 
SlO 

SlO 
SlO 
S6 
S6 
S6 

S6 
S6 
S6 
S6 
S6 

S6 
S6 
S6 
S6 
S6 

S6 
S6 
S6 
S6 
S6 

S6 
S6 
S6 
S6 
S6 

S6 
S6 
S6 
S6 
S6 

section type no. book section 

WBM BLW82 S6 RFP 
WBM BLW83 S6 RFP 
WBT BLW84 S6 RFP 
WBM BLW85 S6 RFP 
WBM BLW86 S6 RFP 

WBT BLW87 S6 RFP 
WBT BLW89 S6 RFP 
WBT BLW90 S6 RFP 
WBT BLW91 S6 RFP 
WBT BLW95 S6 RFP 

WBM BLW96 S6 RFP 
WBM BLW98 S6 RFP 
RFP BLX13 S6 RFP 
RFP BLX13C S6 RFP 
RFP BLX14 S6 RFP 

RFP BLX15 S6 RFP 
RFP BLX39 S6 RFP 
RFP BLX65 S6 RFP 
RFP JlLX66 S6 RFP 
RFP BLX67 S6 RFP 

RFP BLX68 S6 RFP 
RFP BLX69A S6 RFP 
RFP BLX91A S6 RFP 
RFP BLX92A S6 RFP 
RFP BLX93A S6 RFP 

RFP BLX94A S6 RFP 
RFP BLX94C S6 RFP 
RFP BLX95 S6 RFP 
RFP BLX96 S6 RFP 
RFP BLX97 S6 RFP 

RFP BLX98 S6 RFP 
RFP BLY33 S6 RFP 
RFP BLY34 S6 RFP 
RFP BLY35 S6 RFP 
RFP BLY36 S6 RFP 

RFP BLY83 S6 RFP 
RFP BLY84 S6 RFP 
RFP BLY85 S6 RFP 
RFP BLY87A S6 RFP 
RFP BLY87C S6 RFP 

ThM =Thyristor Modules 
WBM =Wideband hybrid IC modules 
WBT = Wideband hybrid IC transistors 



type no. book section 

BLY88A S6 RFP 
BLYBBC S6 RFP 
BLY89A S6 RFP 
BLYB9C S6 RFP 
BLY90 S6 RFP 

BLY91A S6 RFP 
BLY91C S6 RFP 
BLY92A S6 RFP 
BLY92C S6 RFP 
BLY93A S6 RFP 

BLY93C S6 RFP 
BLY94 S6 RFP 
BLY97 S6 RFP 
BPFlO SB PDT 
BPF24 S8 PDT 

BPW22A SB PDT 
BPWSO SB PDT 
BPX2S SB PDT 
BPX29 SB PDT 
BPX40 SB PDT 

BPX41 SB PDT 
BPX42 S8 PDT 
BPX71 S8 PDT 
BPX72 S8 PDT 
BPX9SC S8 PDT 

BRl00/03 sz Th 
BR101 S3 Sm 
BRY39 S3 Sm 
BRYS6 S3 Sm 
BRY61 S7 Mm 

BRY62 S7 Mm 
BSR12;R S7 Mm 
BSR13;R S7 Mm 
BSR14;R S7 Mm 
BSRlS;R S7 Mm 

BSR16;R S7 Mm 
BSR17 ;R S7 Mm 
BSR17A;R S7 Mm 
BSR18;R S7 Mm 
BSRlBA;R S7 Mm 

=series 
F ET = Field-effect transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 
PDT = Photodiodes or transistors 

type no. 

BSR30 
BSR31 
BSR32 
BSR33 
BSR40 

BSR41 
BSR42 
BSR43 
BSRSO 
BSRSl 

BSRS2 
BSRS6 
BSRS7 
BSRSB 
BSR60 

BSR61 
BSR62 
BSS3B 
BSS50 
BSSSl 

BSSS2 
BSS60 
BSS61 
BSS62 
BSS63;R 

BSS64;R 
BSS6B 
BST15 
BST16 
BS TSO 

BST51 
BSTS2 
BST60 
BST61 
BST62 

BSVlS 
BSV16 
BSV17 
BSVS2;R 
BSV64 

book 

S7 
S7 
S7 
S7 
S7 

S7 
S7 
S7 
S3 
S3 

S3 
S7 
S7 
87 
S3 

S3 
S3 
S3 
S3 
S3 

S3 
S3 
S3 
S3 
S7 

S7 
S3 
S7 
S7 
S7 

S7 
S7 
S7 
S7 
S7 

S3 
S3 
S3 
S7 
S3 

INDEX 

section type no. book section 

Mm BSV78 SS FET 
Mm BSV79 SS FET 
Mm BSVBO SS FET 
Mm BSV81 SS FET 
Mm BSW66A S3 Sm 

Mm BSW67A S3 Sm 
Mm BSW68A S3 Sm 
Mm BSX19 S3 Sm 
Sm BSXZO S3 Sm 
Sm BSX4S S3 Sm 

Sm BSX46 S3 Sm 
Mm BSX47 S3 Sm 
Mm BSXS9 S3 Sm 
Mm BSX60 S3 Sm 
Sm BSX61 S3 Sm 

Sm BSY95A S3 Sm 
Sm BT136* sz Tri 
Sm BT137* S2 Tri 
Sm BT13B* S2 Tri 
Sm BT139* S2 Tri 

Sm BT149* S2 Th 
Sm BTlSl * S2 Th 
Sm BT1S2* S2 Th 
Sm BT1S3 S2 Th 
Mm BT154 S2 Th 

Mm BTlSS* S2 Th 
Sm BTV24* sz Th 
Mm BTV34* S2 Tri 
Mm BTVS8* S2 Th 
Mm BTW23* S2 Th 

Mm BTW30S* S2 Th 
Mm BTW31W* S2 Th 
Mm BTW3B* S2 Th 
Mm BTW40* S2 Th 
Mm BTW42* sz Th 

Sm BTW43* 52 Tri 
Sm BTW4S* sz Th 
Sm BTW47* S2 Th 
Mm BTWS8* S2 Th 
Sm BTW63* S2 Th 

RFP = R.F. power transistors and modules 
Sm =Small-signal transistors 
Th =Thyristors 
Tri = Triacs 
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INDEX 

type no. book 

BTW92* S2 
BTX18* S2 
BTX94* S2 
BTY79* S2 
BTY87* S2 

BTY91* S2 
BU208A S4 
BU326 S4 
BU326A S4 
BU426 S4 

BU426A s$ 
BU433 S4 
BUSll ;A s4 
BUS12;A S4 
BUS13;A S4 

BUS14;A S4 
BUV82 S4 
BUV83 S4 
BU\J8l; s4 
BUWBS S4 

BUX46;A S4 
BUX47;A S4 
BUX48;A S4 
BUXSO S4 
BUX81 s4 

BUX82 S4 
BUX83 S4 
BUX84 S4 
BUXBS S4 
BUX86 54 

BUX87 S4 
BUX98 s4 
BUY89 S4 
BY184 Sl 
BY188G Sl 

BY223 S2 
BY224* S2 
BY22.5* S2 
BY228 Sl 
BY229* S2 

=series 
Th = Thyristors 
Tri = Triacs 

section type no. 

Th BY249 
Th BY260* 
Tri BY261* 
Th BY277* 
Th BY438 

Th BY448 
p BY458 
p BY476 
p BY477 
p BY478 

p BY505 
p BY509 
p BY527 
p BY584 
p BY609 

p BY610 
p BYV20 
p BYV21* 
p BYV22 
p BYV23 

p BYV24 
p BYV27 
p BYV28 
p BYV30* 
p BYV32* 

p BYV92* 
p BYV95A 
p BYV95B 
p BYV95C 
p BYV96D 

p BYV96F. 
p BYW19* 
p BYW25 
R BYW29* 
R BYW30* 

R BYW31* 
R BYW54 
R BYWSS 
R BYW56 
R BYW92* 

P = Low-frequency power transistors 

May 19831 

book 

S2 
S2 
S2 
S2 
Sl 

Sl 
Sl 
Sl 
Sl 
Sl 

Sl 
Sl 
Sl 
Sl 
Sl 

S! 
S2 
S2 
S2 
S2 

S2 
Sl 
Sl 
S2 
S2 

S2 
Sl 
Sl 
Sl 
Sl 

Sl 
S2 
S2 
S2 
S2 

S2 
Sl 
Sl 
Sl 
S2 

section type no. book 

R BYW93* S2 
R BYW94* S2 
R BYW95A Sl 
R BYW95B Sl 
R BYW95C Sl 

R BYW96D Sl 
R BYW96E Sl 
R BYXlO Sl 
R BYX22* S2 
R BYX25* S2 

R BYX30* S2 
R BYX32* S2 
R BYX38* S2 
R BYX39* S2 
R BYX42* S2 

R BYX45* S2 
R BYX46* S2 
R BYX49* S2 
R BYXSO* S2 
R BYX52* S2 

R BYX56* S2 
R BYX71* S2 
R BYX90 Sl 
R BYX91* Sl 
R BYX94 Sl 

R BYX96* S2 
R BYX97* S2 
R BYX98* S2 
R BYX99* S2 
R BZT03 Sl 

R BZVlO Sl 
R BZVll Sl 
R BZV12 Sl 
R BZV13 Sl 
R BZV14 Sl 

R BZVlS* S2 
R BZV37 Sl 
R BZV46 Sl 
R BZV49* Sl/S7 
R BZV85 Sl 

R = Rectifier diodes 
Vrg =Voltage regulator diodes 
Vrf =Voltage reference diodes 

section 

R 
R 
R 
R 
R 

R 
R 
R 
R 
R 

R 
R 
R 
R 
R 

R 
R 
R 
R 
R 

R 
R 
R 
R 
R 

R 
R 
R 
R 
Vrg 

Vrf 
Vrf 
Vrf 
Vrf 
Vrf 

Vrf 
Vrf 
Vrg 
Vrg 
Vrg 



type no. book section 

BZW70* S2 TS 
BZWB6* S2 TS 
BZW91* S2 TS 
BZXSS Sl Vrg 
BZX70* S2 Vrg 

BZX75 Sl Vrg 
BZX79* Sl Vrg 
BZXB4* S7/Sl Mm/Vrg 
BZXB7* Sl Vrg 
BZX90 Sl Vrf 

BZX91 Sl Vrf 
BZX92 Sl Vrf 
BZX93 Sl Vrf 
BZX94 Sl Vrf 
BZY91* S2 Vrg 

BZY93+ S2 Vrg 
BZY95* S2 Vrg 
BZY96* S2 Vrg 
CNX21 SB PhC 
CNX35 SB PhC 

CNX36 SB PhC 
CNX37 SB PhC 
CNX3B SB PhC 
CNX44 SB PhC 
CNX4B SB PhC 

CNX62 SB PhC 
CNYSO SB PhC 
CNY52 SB PhC 
CNY53 SB PhC 
CNY57 SB PhC 

CNY57A SB PhC 
CNY62 SB PhC 
CNY63 SB PhC 
CQ209S SB D 
CQ216X SB D 

CQ216Y SB D 
CQ327 ;R SB D 
CQ330;R SB D 
CQ33l;R SB D 

=series 
D =Displays 
GD =Germanium diodes 
LED= Light emitting diodes 

type no. book 

CQ332;R SB 
CQ427;R SB 
CQ430;R SB 
CQ43l;R SB 
CQ432;R SB 

CQF24 SB 
CQLlOA SB 
CQL13 SB 
CQL13A SB 
CQL14A SB 

CQL14B SB 
CQNlO SB 
CQNll SB 
CQTlO SB 
CQTll SB 

CQT12 SB 
CQV60(L) SB 
CQV60A(L)SB 
CQV61A(L)SB 
CQV62(L) SB 

CQV?O(L) SB 
CQV70A(L)SB 
CQV71A(L)SB 
CQV72(L) SB 
CQVBOL SB 

CQVBOAL SB 
CQVBlL SB 
CQVB2L SB 
CQWlO(L) SB 
CQWlOA(L)SB 

CQWlOB(L)SB 
CQWllA(L )SB 
CQWllB(L)SB 
CQW12(L) SB 
CQW12B(L)SB 

CQW20A SB 
CQW21 SB 
CQW22 SB 
CQW24(L) SB 
CQW54 SB 

Mm = Microminiature semiconductors for hybrid circuits 
Ph = Photocond uctive devices 

INDEX 

section type no. book section 

D 
D 
D 
D 
D 

Ph 
Ph 
Ph 
Ph 
Ph 

Ph 
LED 
LED 
LED 
LED 

LED 
LED 
LED 
LED 
LED 

LED 
LED 
LED 
LED 
LED 

LED 
LED 
LED 
LED 
LED 

LED 
LED 
LED 
LED 
LED 

LED 
LED 
LED 
LED 
LED 

CQXlO SB LED 
CQXll SB LED 
CQX12 SB LED 
CQX24(L) SB LED 
CQX51 SB LED 

CQX54(L) SB LED 
CQX64(L) SB LED 
CQX74(L) SB LED 
CQX74Y SB LED 
CQYllB SB LED 

CQYllC SB LED 
CQY24B(L)SB LED 
CQY49B SB LED 
CQY49C SB LED 
CQY50 SB LED 

CQY52 SB LED 
CQY54A SB LED 
CQYSBA SB LED 
CQYB9A SB LED 
CQY94 SB LED 

CQY94B(L)SB LED 
CQY95B SB LED 
CQY96(L) SB LED 
CQY97A SB LED 
OA90 Sl GD 

OA91 Sl GD 
OA95 Sl GD 
OM320 SlO WBM 
OM321 SlO WBM 
OM322 SlO WBM 

OM323 SlO WBM 
OM323A SlO WBM 
OM335 SlO WBM 
OM336 SlO WBM 
OM337 SlO WBM 

OM337A SlO WBM 
OM339 SlO WBM 
OM345 SlO WBM 
OM350 SlO WBM 
OM360 SlO WBM 

PhC = Photocouplers 
WBM =Wideband hybrid IC modules 
TS =Transient suppressor diodes 
Vrf = Voltage reference diodes 
Vrg = Voltage regulator diodes 
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type no. book section type no. 

OM361 SlO WBM 1N82l;A 
OM370 SlO WBM 1N823;A 
OM931 S4 p 1N82S;A 
OM961 S4 p 1N827;A 
OSB9110 S2 St 1N829;A 

OSB9210 S2 St 1N914 
OSB9410 S2 St 1N916 
OSM9110 S2 St 1N3879 
OSM9210 S2 St 1N3880 
OSM9410 S2 St 1N3881 

OSM9Sl0 S2 St 1N3882 
OSM9Sll S2 St 1N3889 
OSM9S12 S2 St 1N3890 
OSS9110 S2 St 1N3891 
OSS9210 S2 St 1N3892 

OSS9410 S2 St 1N3899 
PH2222;R S3 Sm 1N3900 
PH2222A;RS3 Sm 1N3901 
PH2369 S3 Sm 1N3902 
PJl2907;R S3 Sm 1N3903 

PJl2907A;RS3 Sm 1N3909 
PH40* S2 R 1N3910 
PH70* S2 R 1N3911 
RPYSSA SS Ph 1N3912 
RPY76B SS Ph 1N3913 

RPY86 SB I 1N4001G 
RPY87 SS I 1N4002G 
RPY88 SS I 1N4003G 
RPY89 SS I 1N4004G 
RPY90* SB I 1N400SG 

RPY91* SS I 1N4006G 
RPY93 SS I 1N4007G 
RPY94 SS I 1N4148 
RPY9S SB I 1N41SO 
RPY96 SS I 1N41Sl 

RPY97 SS I 1N41S4 
RTC901 SS Ar 1N4446 
RTC902 SS Ar 1N4448 
RTC903 SS Ar 1N4S31 
RTC904 SS Ar 1N4S32 

Ar =Arrays 
FET =Field-effect transistors 
I = Infrared devices 
P = Low-frequency power transistors 
R = Rectifier diodes 
RFP = R.F. power transistors and modules 
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Sl 
Sl 
Sl 
Sl 
Sl 

Sl 
Sl 
S2 
S2 
S2 

S2 
S2 
S2 
S2 
S2 

S2 
S2 
S2 
S2 
S2 

S2 
S2 
S2 
S2 
S2 

Sl 
Sl 
Sl 
Sl 
Sl 

Sl 
Sl 
Sl 
Sl 
Sl 

Sl 
Sl 
Sl 
Sl 
Sl 

section type no. book section 

Vrf 1NSOS9 Sl R 
Vrf 1NS060 Sl R 
Vrf 1NS061 Sl R 
Vrf 1NS062 Sl R 
Vrf 2N918 SlO WBT 

SD 2N929 S3 Sm 
SD 2N930 S3 Sm 
R 2Nl613 S3 Sm 
R 2Nl711 S3 Sm 
R 2Nl893 S3 Sm 

R 2N2218 S3 Sm 
R 2N2218A S3 Sm 
R 2N2219 S3 Sm 
R 2N2219A S3 Sm 
R 2N2221 S3 Sm 

R 2N2221A S3 Sm 
R 2N2222 S3 Sm 
R 2N2222A S3 Sm 
R 2N2297 S3 Sm 
R 2N2368 S3 Sm 

R 2N2369 S3 Sm 
R 2N2369A S3 Sm 
R 2N2483 S3 Sm 
R 2N2484 S3 Sm 
R 2N2904 S3 Sm 

R 2N2904A S3 Sm 
R 2N290S S3 Sm 
R 2N290SA S3 Sm 
R 2N2906 S3 Sm 
R 2N2906A S3 Sm 

R 2N2907 S3 Sm 
R 2N2907A S3 Sm 
SD 2N3019 S3 Sm 
SD 2N3020 S3 Sm 
SD 2N30S3 S3 Sm 

SD 2N337S S6 RFP 
SD 2N3553 S6 RFP 
SD 2N3632 S6 RFP 
SD 2N3822 SS FET 
SD 2N3823 SS FET 

SD = Small-signal diodes 
Sm =Small-signal transistors 
St = Rectifier stacks 
Vrf = Voltage reference diodes 
WBT =Wideband hybrid IC transistors 
WBM =Wideband hybrid IC modules 



type no. book section 

2N3S66 S6 RFP 
2N3903 S3 Sm 
2N3904 S3 Sm 
2N390S S3 Sm 
2N3906 S3 Sm 

2N3924 S6 RFP 
2N3926 S6 RFP 
2N3927 S6 RFP 
2N3966 SS FET 

.2N4030 S3 Sm 

2N4031 S3 Sm 
2N4032 S3 Sm 
2N4033 S3 Sm 
2N4091 SS FET 
2N4092 SS FET 

2N4093 SS FET 
2N4123 S3 Sm 
2N4124 S3 Sm 
2N4125 S3 Sm 
2N4126 S3 Sm 

2N4391 SS FET 
2N4392 SS FET 
2N4393 SS FET 
2N4427 S6 RFP 
2N4SS6 SS FET 

2N4SS7 SS FET 
2N4SSS SS FET 
2N4SS9 SS FET 
2N4S60 SS FET 
2N4S61 SS FET 

A = Accessories 
DH = Diecast heatsinks 
FET = Field-effect transistors 
HE = Heatsink extrusions 

--------- --- --- -~-J-_-__ IN_D_E_x __ 

type no. book section type no. book section 

2NS41S S3 Sm S63S3 S4 A 
2NS416 S3 Sm S63S4 S4 A 
61SV SS I S63S9b S4 A 
37SCQY/B SS Ph S63S9c S4 A 
497CQF/A SS Ph S63S9d S4 A 

49SCQL SS Ph S6360a S4 A 
S620ld S4 A S6363 S2,S4 A 
S620lj S4 A S6364 S2,S4 A 
S6230 S2 HE S6366 S2 A 
S6231 S2 HE S6367 S2 A 

S624S S3,6,10A S636Sa S4 A 
S6246 
S62S3 
S6256 
S626la 

S6262A 
56264A 
5626S 
S6290 
S629S 

56312 
S6313 
S6316 
S6317 
S6326 

S6333 
S6339 
S634S 
S63SO 
S6352 

S3,S,10A S636Sb S4 A 
S2 
S2 
S4 

S2 
S2 
S2 
S2 
S2 

S2 
S2 
S2 
S2 
S4 

S4 
S4 
S2 
S2 
S4 

DH S6369 S2,S4 A 
DH S637S S4 A 
A 

A S6379 S4 A 
A S63S7a,b S4 A 
DH 
HE 
A 

DH 
DH 
A 
A 
A 

A 
A 
DH 
DH 
A 

= Infrared devices 
RFP = R.F. power transistors and modules 
Sm = Small-signal transistors 
Ph = Photoconductive devices 
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TYPE NUMBER l 
SURVEY 

---~~~~~~~~~~~~~~~~~~~~~~~~~~-

xx 

Photodiode for fibre-optic transmissions, modified T0-18 
Photodiode for fibre-optic transmissions, T0-46 
Phototransistor for optical coupling and decoding, SOD-530 
Photodiode for optical coupling and decoding, plastic SOD-67 
Phototransistor with lens, IR remote control, T0-18 
Phototransistor with plane window, IR remote control, T0-18 

Photodiode unencapsulated 

Phototransistor with glass lens, SOT-71 A ( D0-31) 
Phototransistor with plastic lens, SOT-70A 
Phototransistor with clear plastic encapsulation, SOD-63A 
Photocoupler, IR, 10kV, lc/IF>0,2,4-lead OIL 

Photocoupler, IR, 1,5 kV, le/IF> 0,4, 6-lead DI L 

Photocoupler, IR, 2,5 kV, I cf IF> 0,4, 6-lead DI L 
Photocoupler, IR, 1,5 kV, le/IF> 0,7, 6-lead OIL 
Photocoupler, IR, 1 kV, le/IF >0,3, metal SOT-104C 
Photocoupler, IR, 1,5 kV, Darlington, le/IF >5, 6-lead OIL 
Photocoupler, IR, 2,5 kV, le/IF> 0,4, 6-lead OIL 
Photocoupler, IR, metal SOT-1048 

Photocoupler, IR, 1,5 kV, 4-lead plastic (SOT-91A) 

Photocoupler, IR, 1,5 kV, 6-lead DI L (SOT-90) 

Photocoupler, IR, 1,5 kV, 4-lead plastic (SOT-918) 

8PF10 
8PF24 
8PW22A 
8PW50 
8PX25 
8PX29 
8PX40 
8PX41 
8PX42 
8PX71 
8PX72 
8PX95C 
CNX21 
CNX35 
CNX36 
CNX37 
CNX38 
CNX44 
CNX48 
CNX62 
CNY50 
CNY52 
CNY53 
CNY57 
CNY57A 
CNY62 
CNY63 
CQ209S 
CQ216X 
CQ216Y 
CQ327(R) 

Display, red, 1,5-digit, 9-segment 

) Display, super-red, 2-digit 

to 
CQ332(R) 
CQ427(R) 

} Display, red, 4-digit 2-point, clock 

f Display, red, 4-digit 2 point, clock to 
C0432(R) 
CQF24 
COL10A 
CQL13 
CQL13A 
COL 13C 
CQL14A 
COL148 
CQN10 
CQN11 
CQT10 
CQT11 
COT12 
CQV60(L) 
CQV60A(L) 
COV61A(L) 
COV62(L) 

LED, IR, for fibre-optic transmissions, T0-46 
Diode laser, SOT-148 
Collimator pen, 2 mW, 790 nm 
Collimator pen, 2 mW, 820 nm 
Collimator pen, 2 mW, 870 nm 
Collimator pen, 20 mW, 820 nm 
Collimator pen, 20 mW, 850 nm 
LED, Wl8, hyper-red, 2 diodes, SOD-73 
LED, Wl8, super-green, 2 diodes, SOD-73 
LED, bi-colour, hyper-red or super-green (polarity-dependent), SOD-77A2 
LED, bi-colour, hyper-red or super-green (polarity dependent), SOD-78 
LED, bi-colour, hyper-red or super-green (polarity dependent), SOD-75A2 
LED, super-red, 1 x 5 mm, SOD-75A1 and SOD-75L 
·LED, hyper-red, 1 x 5 mm, SOD-75A2 and SOD-75L 
LED, super-green, 1 x 5 mm, SOD-75A 1 and SOD-75L 
LED, yellow, 1x5 mm, SOD-75A1 and SOD-75L 

.,...,,9031 
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21 
27 
31 
37 
43 
43 
49 
55 
61 
67 
73 

.79 
361 

369 

383 
395 
409 
421 
431 
443 

455 

469 

483 

343 

347 

351 

355 

91 
97 

101 
105 
109 
113 
117 
121 
125 
129 
133 
137 
141 
145 
149 
153 
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TYPE NUMBER 

SURVEY 

COV70(L) 
CQV70A(L) 
CQV71A(L) 
COV72(L) 
CQV80L 
COV80AL 
CQV81 L 
CQV82L 
COW10(L) 
CQW10A(L) 
CQW10B(L) 
CQW11A(L) 
CQW11B(L) 
CQW12(L) 
COW12B(L) 
COW20A 
CQW21 
CQW22 
CQW24(L) 
CQW54 
CQX10 
COX11 
CQX12 
CQX24(L) 
CQX51 
CQX54(L) 
COX64(L) 
CQX74(L) 
CQX74Y 
CQY11B 
CQY11C 
CQY24B(L) 
CQY49B 
CQY49C 

CQY50} 
CQY52 
CQY54A 
CQY58A 
CQY89A 
CQY94 
CQY94B(L) 
CQY95B 
CQY96(L) 
CQY97A 

LED, super-red, 3 x 5 mm, SOD-77A1 and SOD-77L 
LED, hyper-red, 3 x 5 mm, SOD-77A2 and SOD-77L 
LED, super-green, 3 x 5 mm, SOD-77A1 and SOD-77L 
LED, yellow, 3 x 5 mm, SOD-77A1 and SOD-77L 
LED, super-red 

LED, hyper-red J 5 x 5 mm SOD-74L 
LED, super-green j ' 
LED, yellow 
LED, super-red, 2,5 x 5 mm, medium-red coloured SOD-76A and SOD-76L 
LED, hyper-red, 2,5 x 5 mm, SOD-768 and SOD-76L 
LED, super-red, 2,5 x 5 mm, dark-red coloured SOD-76A and SOD-76L 
LED, super-green, 2,5 x 5 mm, medium-green coloured SOD-76A and SOD-76L 
LED, super-green, 2,5 x 5 mm, dark-green coloured SOD-76A and SOD-76L 
LED, yellow, 2,5 x 5 mm, medium-yellow coloured SOD-76A and SOD-76L 
LED, yellow, 2,5 x 5 mm, dark-yellow coloured SOD-76A and SOD-76L 
LED, hyper-red l 
LED, super-green J </l 2 mm, SOD-79 
LED, yellow 
LED, hyper-red, </J 5 mm, SOD-63A and SOD-63L 
LED, hyper-red, </l 3 mm, SOD-53E 
LED, super-red I 
LED, super-green J 2,5 x 5 mm, flat, lensed top, SOD-65 
LED, yellow 
LED, hyper-red, </l 5 mm, transparent, small angle, SOD-63A and SOD-63L 
LED, super-red, </l 5 mm, SOD-63A 
LED, super-red [ 
LED, super-green </l 5 mm, transparent, small angle, SOD-63A and SOD-63L 
LED, yellow J 
LED, yellow, </l 5 mm, yellow coloured SOD-63A 
LED, IR, for optical coupling and decoding, T0-18 with flat window 
LED, IR, for optical coupling and decoding, T0-18 with lens 
LED, red, </l 5 mm, SOD-63A and SOD-63L 
LED, IR, for optical coupling and decoding, T0-18 with flat window 
LED, IR, for optical coupling and decoding, T0-18 with lens 

LED, IR, for punched card reading, modified D0-31 

LED, red, </l 3 mm, SOD-53E 
LED,IR,</l3mm,SOD-53D I 
LED, IR, </J 5 mm, SOD-63A I remote control 

LED, green, </J 5 mm, SOD-63A 
LED, super-green, </J 5 mm, SOD-63A and SOD-63L 
LED, super-green, <jJ 3 mm, SOD-53E 
LED, yellow, </J 5 mm, SOD-63A and SOD-63L 
LED, yellow, </l 3 mm, SOD-53E 
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217 
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TYPE NUMBER 
SURVEY 

RPY58A 
RPY768 
RPY86 
RPY87 
RPY88 
RPY89 
RPY90A 
RPY90C 
RPY90D 
RPY90E 
RPY91A 
RPY91C 
RPY91D 
RPY91E 
RPY93 
RPY94 
RPY95 
RPY96 
RPY97 
RTC901 
RTC902 
RTC903 
RTC904 
375CQY/8 
497CQF/A 
498CQL 

Photoconductive device, 5 x 5 mm, plastic 
Photoconductive cell for wavelengths over 1,5 µm, SOT-49/1 

Pyroelectric IR detector with preamplifier, SOT -49E 

Pyroelectric IR detector, 2,0 x 0,5 mm sensitive area 

Pyroelectric IR detector, 2, 75 x 1,25 mm sensitive area 

Dual element pyroelectric IR detector, SOT-49E 
Dual element pyroelectric IR detector, SOT-49E 
Single element pyroelectric IR detector, SOT-49F 
Single element pyroelectric IR detector, SOT-49F 
Dual element pyroelectric IR detector, SOT-49H 
12 segment array with 12 x CQV60 (super-red) 
12 segment array with 12 x CQV61 A (super-green) 
12 segment array with 12 x CQV62 (yellow) 
12 segment array with colour mix upon request 
Diode laser with fibre pigtail, 850 nm 
Diode laser with fibre pigtail, 835 nm 
Diode laser, 840 nm, SOT-148 
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RATING SYSTEMS 

The rating systems described are those recommended by the International Electrotechnical Commission 
(I EC) in its Publication 134. 

DEFINITIONS OF TERMS USED 

Electronic device. An electronic tube or valve, transistor or other semiconductor device. 

Note 
This definition excludes inductors, capacitors, resistors and similar components. 

Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form. 

Bogey electronic device. An electronic device whose characteristics have the published nominal values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 

Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated in any 
suitable terms. 

Note 
Limiting conditions may be either maxima or minima. 

Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 

Note 
The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 

ABSOLUTE MAXIMUM RATING SYSTEM 

Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed
ed under the worst probable conditions. 

These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. 

The equipment. manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con
ditions with respect to supply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of all other electronic devices in the equipment. 
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DESIGN MAXIMUM RATING SYSTEM 

Design maximum ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed
ed under the worst probable conditions. 

These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac
teristics of the electronic device under consideration. 

The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 

DESIGN CENTRE RATING SYSTEM 

Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed
ed under normal conditions. 

These values are chosen by the device manufacturer to provide acceptable serviceability of the device 
in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 

The equipment manufacturer should design so that, initially, no design centre value for the intended 
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply 
voltage. 

o'"""" , .,, I 



LETTER SYMBOLS 

LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES 
based on IEC Publication 148 

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS 

Basic letters 

The basic letters to be used are : 

I, i = current 
V, v = voltage 
P, p =power. 

Lower-case basic letters shall be used for the representation of instantaneous values 
which vary with time. 
In all other instances upper-case basic letters shall be used. 

Subscripts 

A, a 
(AV), (av) 
B, b 
(BR) 
C, c 
D,d 
E,e 
F, f 
G.g 
K, k 
M,m 
0, 0 

R, r 

(RMS), (rms) 

S, s 

X,x 
Z, z 

Anode terminal 
Average value 
Base terminal, for MOS devices: Substrate 
Breakdown 
Collector terminal 
Drain terminal 
Emitter terminal 
Forward 
Gate terminal 
Cathode terminal 
Peak value 
As third subscript: The terminal not mentioned is open circuited 
As first subscript: Reverse. As second subscript: Repetitive. 
As third subscript: With a specified resistance between the terminal 

not mentioned and the reference terminal. 
R. M. S. value 

{
As first or second subscript: Source terminal (for FETS only) 
As second subscript: Non-repetitive (not for FETS) 
As third subscript: Short circuit between the terminal not mentioned 

and the reference terminal 
Specified circuit 
Replaces R to indicate the actual working voltage, current or power 
of voltage reference and voltage regulator diodes. 

Note: No additional subscript is used ford. c. values. 
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LETTER SYMBOLS 

Upper-case subscripts shall be used for the indication of: 

a) continuous (d. c.) values (without signal) 
Example IB 

b) instantaneous total values 
Example iB 

c) average total values 
Example IB(AV) 

d) peak total values 
Example IBM 

e) root-mean-square total values 
Example IB(RMS) 

11 

Lower-case subscripts shall be used for the indication of values applying to the varying 
component alone : 

a) instantaneous values 
Example ib 

b) root-mean-square values 
Example lb(rms) 

c) peak values 
Example Ibm 

d) average values 
Example lb(av) 

Note: If more than one subscript is used, subscript for which both styles exist shall 
either be all upper-case or all lower-case. 

Additional rules for subscripts 

Subscripts for currents 

Transistors : If it is necessary to indicate the terminal carrying the current, this should 
be done by the first subscript (conventional current flow from the external 
circuit into the terminal is positive). 

Diodes: 

6 

Examples: 18 , iB, ib, Ibm 

To indicate a forward current (conventional current flow into the anode 
terminal) the subscript F or f should be used; for a reverse current 
(conventional current flow out of the anode terminal) the subscript R or r 
should be used. 

Examples: Ip, IR, ip, lf(rms) 

II II February 1974 
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LETTER SYMBOLS 

Subscripts for voltages 

Transistors: If it is necessary to indicate the points between which a voltage is meas
ured, this should be done by the first two subscripts. The first subscript 
indicates the terminal at which the voltage is measured and the second the 
reference terminal or the circuit node. Where there is no possibility of 
confusion, the second subscript may be omitted. 

Diodes: 

Examples: VBE' vBE' vbe' Vbem 

To indicate a forward voltage (anode positive with respect to cathode), the 
subscript F or f should be used; for a reverse voltage (anode negative with 
respect to cathode) the subscript R or r should be used. 

Subscripts for supply voltages or supply currents 

Supply voltages or supply currents shall be indicated by repeating the appropriate term
inal subscript. 

Examples: Vee• IEE 

Note: If it is necessary to indicate a reference terminal, this should be done by a third 
subscript 

Example: VecE 

Subscripts for devices having more than one terminal of the same kind 

If a device has more than one terminal of the same kind, the subscript is formed by the 
appr.1priate letter for the terminal followed by a number; in the case of multiple sub
scripts, hyphens may be necessary to avoid misunderstanding. 

Subscripts for multiple devices 

Examples: IB2 = continuous (d. c.) current flowing 
into the second base terminal 

V B2-E = continuous (d. c.) voltage between 
the terminals of second base and 
emitter 

For multiple unit devices, the subscripts are modified by a number preceding the letter 
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis
understanding. 

February 1974 II 

Examples: r2e = continuous (d. c.) current flowing 
into the collector terminal of the 
second unit 

V le-2e =continuous (d. c.) voltage between 
the collector terminals of the 
first and the second unit. 
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LETTER SYMBOLS 

Application of the rules 

The figure below represents a transistor collector current as a function of time. It con
sists of a continuous (d. c.) current and a varying component. 

collector 
current 

lc(av) 

i 
le 

(no signal) 

0 ~l"'"-------'---'---'------'--time 7Z6S9BB 

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS 

Definition 

For the purpose of this Publication, the term "electrical parameter" applies to four
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan
ces and admittances, inductances and capacitances. 

Basic letters 

The following is a list of the most important basic letters used for electrical parameters 
of semiconductor devices. 

B, b susceptance; imaginary part of an admittance 

C capacitance 

G, g conductance; real part of an admittance 

H, h hybrid parameter 

L inductance 

R, r resistance; real part of an impedance 

X, x reactance; imaginary part of an impedance 

Y, y admittance; 

Z,z impedance; 

8 II II February 1974 



LETTER SYMBOLS 

Upper-case letters shall be used for the representation of: 

a) electrical parameters of external circuits and of circuits in which the device forms 
only a part; 

b} all inductances and capacitances. 

Lower-case letters shall be used for the representation of ell'ctrical par,1meters 111her
ent in the device (with the exception of inductances and c'1pucitunccs). 

Subscripts 

General subscripts 

The following is a list of the most important general subscripts used for c·lecl nc'il parn
metcrs of semiconductor dcvices: 

F, f forward: forward transfer 
1, i (or 1) input 
L, 1 load 
0, o (or 2) = output 
R, r 
S, s 

reverse; reverse transfer 
source 

The upper-case variant ol a subscript slrnll bc used for the desig1wt1011 of st<1llc (d. c.) 
values. 

Examples hFE static value or forward current t ran.sfer ratio in common
emitter configuration (d. c. current gain) 

RE d. c. value of the external emitter resistance. 

Note: The static valuc 1s the slope o[ the line from the origin lo the operalrng poinl on 
the appropriate characteristic curvc, i.e. the quol.lc·nt of the appropriate dect ri
cal quantities at I he operating point. 

The lower-case variant of :1 subscript shall be used for the designut10n of snwll-signal 
values. 

Examples: hfe small-signal value of the short-circuit forward 
current transfer ratio in common-emitter conli
guration 

Ze = Re+ ]Xe = small-signul value of the externul impedance 

Note: If more than one subscript is used, subscripts for which both styles exist shall 
either be all upper-case or all lower-case 

Examples: hFE' yRE' hfe 
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LETTER SYMBOLS 

Subscripts for four-pole matrix parameters 

The firnt letter subscript (or double numeric subscript) indicates input, output, forward 
transfer or reverse transfer 

Examples: hi (or h11 ) 
h0 (or h22) 
hf (or h21 ) 
1\ (or 11 12) 

A further subscript is used for the identification of the circuit configuration. When no 
confusion is possible, this further subscript may be omitted. 

Examples: 11re (or h21 e). hFE (or h21 E) 

Distinction between real and imaginary parts 

If lt is necessary to distinguish between real and imaginary parts of electrical parame
ters, no additional subscripts should be used. If basic symbols for the real and imagina
ry parts exist, these nrny be used. 

Examples: '..\ = Ri + jXi 

Yfc = gre + Jbfc 

If such symbols do not exist or 1r they arc not suitable, the follow111g notation shall be 
used: 

Examples: Re (h11J) de. for the real part of h1b 

Im (hib) etc. tor the imaginary part of hib 
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DEFINITIONS FOR OPTOELECTRONIC DEVICES 
ACCORDING TO IEC 306 

DEFINITIONS AND UNITS OF RADIATION AND LIGHT QUANTITIES 

Radiant flux, radiant power r/>, P, (r/>el 

GENERAL 

This is the power emitted, transferred or received as radiation, i.e. the radiant energy (dOe) emitted 
per second. 

unit: watt, W 

Radiant intensity le, I 

For a source of given direction, the radiant intensity is the radiant power leavin~ the source, or an 
element of the source, in an element of solid angle(.\/,) containing the given direction, divided by that 
element of solid angle. 

unit: watt per steradian, W/sr 

lrradiance E, !Eel 

At a point on a surface, the irradiance is the radiant power incident on an element of the surface 
containing the point divided by the area (A) of that element. 

Light 

dr/>e 
E=

dA 
unit: watt per square metre, W/m' 

This is radiation capable of stimulating the eye. Exceptions to this definition are made where necessary 
in the data sheets, e.g. dark and light currents of a phototransistor and light rise time of a near-infrared 
light emitting diode. 

Luminous flux</>, (r/>vl 

The luminous flux drj> of a source of luminous intensity Iv in an element of solid angle of d.11, is given by: 

dr/> = lv.d.11 unit: lumen, Im 

Lumen 

This is the luminous flux radiating from a point source of uniform luminous intensity of 1 candela, 
contained within a solid angle of 1 steradian. 

1 Im= 1 cd.sr 

Luminous intensity Iv, (I) 

For a source of given direction, the luminous intensity is the luminous flux leaving the source, or an 
element of the source, in an element of solid angle(.\/,) containing the given direction, divided by that 
element of solid angle. 

unit: candela, cd 

Candela 

This is the luminous intensity, in the perpendicular direction, of a surface of 1/600000 square metre 
of a black body at the temperature of freezing platinum under a pressure of 101325 pascal. ' 
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GENERAL l __ _ 
llluminance Ev, (E) 

At a point on a surface, the illuminance is the luminous flux incident on an element of the surface 
containing the point, divided by the area (A) of that element. 

drflv 
Ev= dA unit: lux, Ix 

Lux Ix 

This is the illumination produced when 1 lumen of flux falls on a surface of area 1 square metre. It will 
be seen that an illumination of 1 Ix is produced on a area of 1 square metre at a distance of 1 metre 
from a point source of 1 candela. 

Distribution temperature T d 

This is the temperature of a black body at which the spectral radiation distribution of the radiator 
under consideration, in a given wavelength range, is proportional or approximately proportional to the 
spectral radiation distribution of the black body. If the wavelength range given includes visible radiation, 
then the distribution temperature corresponds to the colour temperature. 

Colour temperature Tc 

The colour temperature of a radiator is the temperature of a black body which has the same, or 
approximately the same, spectral radiation distribution in the visible range as the radiator under 
consideration. 

DEFINITIONS OF ELECTRICAL QUANTITIES 

Photo cu rrimt I ph 

This is the change in output current from the photocathode due to incident radiation. 

Dark current Id 

This is the current flowing in a photoelectric device in the absence of illumination. 

Dark current equivalent radiation Ed 

This is the incident radiation required to give a d.c. signal output current equal to the dark current. 

Quantum efficiency 

This is the ratio of the number of emitted photoelectrons to the number of incident photons. Quantum 
efficiency (Q.E.) at a given wavelength of incident radiation may be calculated as follows: 

constant x Sk 
Q.E. = A. 

where Sk = spectral sensitivity (A/W) at wavelength A. 
A.= wavelength of incident radiation (nm) 

he 
constant= - = 1,24x 103 W.nm/A 

e 
h = Planck's constant (6,6256 x 10-34 js) 
c = velocity of electromagnetic waves in vacuo = 2,997925 x 108 m/s 
e =elementary charge= 1,60210 x 10-19 coulomb or 4,80298 x 10-19 e.s.u. 

Saturation voltage V CEsat 

This is the lowest operating voltage which causes no change in photocurrent when this voltage is 
increased with constant radiation. 
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Definitions for optoelectronic devices GENERAL 

Saturation current lcEsat 

This is the output current of a photosensitive device which is not changed by an increase of either: 

a. the irradiance under constant operating conditions, or, 
b. the operating voltage under constant irradiance. 

Thermal resistance 

This is the ratio of temperature rise to power dissipation or 

Tj -Tamb 
Rth j-a = p 

tot 
The thermal resistance is also the reciprocal of the derating factor. 

Pulsed operation 

Under these conditions higher peak power dissipation is possible. In general, the shorter the pulse and 
lower the frequency, the lower is the temperature that the junction reaches. 

By analogy with thermal resistance: 

DEFINITIONS OF SENSITIVITY 

Tj-Tamb 
Zth j-a = p 

tot 

These definitions apply more directly to photocathode sensitivity. For devices in which it is necessary 
to define the anode (overall) sensitivity, the signal output current should be considered instead of the 
photocu rrent. 

Actinity of radiation Z 

This is the ratio of the sensitivity to a given radiation to the sensitivity to a reference radiation. 

Radiant sensitivity SR . 

This may be expressed as either: 

a. the ratio of the photocurrent of the device to the incident radiant power, expressed in 
amperes per watt (A/W), or, 

b. the ratio of the photocurrent of the device to the incident irradiance, expressed in amperes 
per watt per square metre (A/W/m 2 ). 

Absolute spectral sensitivity s (;>i.) 

This is the radiant sensitivity for monochromatic radiation of a stated wavelength. 

Relative spectral sensitivity s Pd rel 

This is the ratio of the radiant sensitivity at a particular wavelength to the radiant sensitivity at a 
reference wavelength, usually the wavelength of maximum reponse. 

Note 
For non-linear detectors, it is nece~ary to refer to constant photocurrent at all wavelengths. 
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GENERAL 

Luminous sensitivity SL 

This may be expressed as either: 

a. the ratio of the photocurrent of the device to the incident luminous flux, expressed in 
amperes per lumen (A/Im), or, 

b. the ratio of the photocurrent of the device to the incident illuminance, expressed in 
amperes per lux (A/Ix). 

Dynamic sensitivity So 

Under stated operating conditions, this is the ratio of the variation of the photocurrent of the device 
to the initiating small variation in the incident radiant or luminous power. 

Note 
Distinction is made between luminous dynamic sensitivity and radiant sensitivity. 

Spectral sensitivity characteristics 

This is the relationship, usually shown in graphical form, between the wavelength and the absolute 
or relative spectral sensitivity. 

Absolute spectral sensitivity characteristics 

This is the relationship, usually shown in graphical form, between the wavelength and the absolute 
spectral sensitivity. 

Relative spectral sensitivity characteristics 

This is the relationship between wavelength and the relative spectral sensitivity. 

Quantum efficiency characteristic 

This is the relationship, usually shown in graphical form, between the wavelength and the quantum 
efficiency. 

DEFINITIONS OF TIME QUANTITIES 

Rise time tr 

This is the time required for the photocurrent to rise from a stated low percentage to a stated higher 
percentage of the maximum value when a steady state of radiation is instantaneously applied. It is usual 
to consider the 10% and 90% levels (see Figs 1 and 2). 

Fall time tf 

This is the time required for the photocurrent to fall from a stated high percentage to a stated lower 
percentage of the maximum value when the steady state of radiation is instantaneously removed. 
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Definitions for optoelectronic devices GENERAL 

It is usual to consider the 90% and 10% levels (see Figs 1 and 2). 

7ZB2740 

Fig. 1 Switching circuit. Fig. 2 Waveforms. 

DEFINITIONS AND UNITS OF INFRARED SENSITIVE DEVICES 

Emissivity 

This is the ratio of the radiant exitance of a thermal radiator to that of a black body radiator at the 
same temperature. 

Absolute refractive index n 

This is the ratio of the velocity of light in vacuo to that in a particular medium. For most practical 
purposes the velocity of light in vacuo can be replaced by that in air. 

Detectivity 

This is the signal-to-noise ratio per unit radiant power. Thus it is the reciprocal of the N.E.P. Care must 
be exercised when considering detectivity as this term has also been used in the definitions of D*. 

unit: 1/watts (1/W) 

D* 

This is an independent figure of merit which is defined as the r.m.s. signal-to-noise ratio in a 1 Hz band
width per unit r.m.s. incident radiant power per square root of detector area. Unless otherwise stated, 
it is assumed that the detector field of view is hemispherical (2 7f steradian). 

unit: cmVRz/W 

Wave number 

This is the reciprocal of the wavelength in centimetres. ( +) 
N.E.P. (Noise Equivalent Power) 

This is the r.m.s. value of the incident, chopped, radiant power necessary to produce an r.m.s. signal 
to r.m.s. noise ratio of unity. The r.m.s. noise refers to the value calculated for unit square root band
width V /yfRz. 

unit: W/yfRz 

Responsivity 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped, radiant power. 

unit: V/W 
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GENERAL 

Noise equivalent irradiation 

This is the value of incident radiation which, when modulated in a stated manner, produces a signal 
output power equal to the noise power, both of which are in a stated bandwidth. 

Radiance Le 

This is the radiant intensity (le) at a point on a surface and in a given direction, of an element of that 
surface, divided by the area of the orthogonal projection of the element on a plane perpendicular to 
the given direction. 

unit: watt per steradian square metre, W/sr.m' 

Radiant exitance (radiant emittance) Me 

At a point on a surface, this is the radiant power leaving an element of that surface, divided by the 
area of the element. 

unit: watt per square metre, W/m 2 

Luminous exitance (luminous emittance) Mv 

At a point on a surface, this is the luminous flux leaving an element of that surface, divided by the 
area of that element. 

unit: lumen per square metre, lm/m 2 

Luminance Lv 

This is the luminous 1ntens1ty (Iv) at a point on a surface and in a given direction, of an element of that 
surface divided by the area of the orthogonal projection of the element on a plane perpendicular to the 
given direction. 

unit: candela per square metre, cd/m' 

Steradian sr (see Fig. 3) 

This 1s the solid angle subtended at the centre of a sphere by an element of the surface area equal to the 
square of the radius of the sphere. There are, therefore, 4ir steradians in a complete sphere. 

Fig. 3. 
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GENERAL SAFETY RECOMMENDATIONS 

OPTOELECTRONIC DEVICES 

1. GENERAL 

OPTOELECTRONIC 
DEVICES 

When properly used and handled, optoelectronic devices do not constitute a risk to health or 
environment. Modern high technology materials have been used in the manufacture of these 
devices to ensure optimum performance. Some of these materials are toxic in certain circum
stances. Mechanical or electrical damage is unlikely to give rise to any hazard, but toxic vapours 
may be generated if the devices are heated to destruction and it is important that the following 
recommendations are observed. 

Care should be taken to ensure that all personnel who may handle, use or dispose of these 
products are aware of the necessary precautions. 

Individual product data sheets will indicate whether any specific hazards are likely to be present. 

2. DISPOSAL 

These devices should be disposed of in accordance with the relevant legislation; in the United 
Kingdom disposal should therefore be carried out in accordance with the Deposit of Poisonous 
Waste Act 1972 and the Control of Pollution Act 1974, or with the latest legislation. 

3. FIRE 

Optoelectronic devices themselves, when used within the specified I imits, do not present a fire 
hazard. 

Devices can contain arsenic, beryllium, cadmium, lead, mercury, selenium, tellurium or similar 
hazardous materials or compounds, which, if exposed to high temperatures may emit toxic or 
noxious fumes. 

Most packaging materials are flammable and care should be taken in the disposal of such materials, 
some of which will emit toxic fumes if burned. 

4. HANDLING 

Care must be exercised with those devices incorporating glass or plastic. If these devices are 
broken, precautions must be taken against the following hazards that may arise: 

Broken glass or ceramic. Protective clothing such as gloves should be worn. 
Contamination from toxic materials and vapours. In particular, skin contact and inhalation 
must be avoided. 
Access to live contacts which may be at high potential. Devices must be isolated from the 
mains supply prior to their removal. 

5. BERYLLIUM COMPOUNDS 

Beryllium oxide dust is toxic if inhaled or if particles enter a cut or an abrasion. At all times avoid 
handling beryllium oxide ceramics; if they are touched, the hands must be washed thoroughly with 
soap and water. Do nothing to beryllium oxide ceramics that may produce dust or fumes. 

Care should be taken upon eventual disposal that they are not thrown out with general industrial 
waste. Users seeking disposal of devices incorporating beryllium oxide ceramics should first take 
advice from the manufacturer's service department. 

This potential hazard is present at all times from receipt to disposal of devices. 

December 1980 17 



OPTOELECTRONIC 

DEVICES 

6. CADMIUM COMPOUNDS 

Cadmium compounds are toxic. In the event of accidental breakage, cadmium dust may be released. 
Gloves should be worn and the dust should be mopped up with a damp cloth. Upon disposal, the 
cloth should be sealed in a plastic bag and the hands washed thoroughly with soap and water. 

Controlled disposal of devices containing cadmium compounds should be conducted in the open air 
or in a well ventilated area. 
Inhalation of cadmium dust must be avoided. 

This potential hazard is present, if breakage occurs, at all times from receipt to disposal of devices. 

7. OTHER COMPOUNDS 

Other compounds, such as those containing arsenic, indium, lead, lithium, selenium, tantalum, 
tellurium etc., may be toxic by ingestion or inhalation. 

The above information and recommendations are given in good faith and 
are in accordance with the best knowledge and opinion available at the date 
of the compilation of the data sheets. 
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SILICON AVALANCHE PHOTODIODE 

FOR FIBRE-OPTIC COMMUNICATIONS 

BPF10 
(368BPY) 

Type 1 Silicon avalanche photodiode in a hermetically sealed modified T0-18 envelope coupled 
directly to a graded-index optical quartz glass fibre. 

The device features high coupling and quantum efficiency, extremely fast response time and very low 
noise characteristics. The characteristics of this photodiode make it useful in a wide variety of applica
tions in fibre-optic communications as well as in laser detection, ranging, high-sensitivity measurements, 
high-speed switching and transit-time measurements. 

Type 2 A separate silicon avalanche (photo) diode in a hermetically "dark sealed" T0-18 envelope, to 
be used as a reference diode, with corresponding "dark electrical" behaviour. 

QUICK REFERENCE DATA 

Reverse dark avalanche breakdown voltage 
IR(D) = 1 µA 

Reach-through voltage 

Dark reverse current 
VR(D) = 0,8 V(BR)R 

Wavelength at peak response 

Quantum efficiency 
VR > V(RT)R; 7-.. = 800 nm 

Responsivity 
VR > V(RT)R; 7-.. = 800 nm; M = 100 

Diode capacitance 

VR(D)>V(RT)R 

Pulse response FWHM 
M=50to100 

Effective noise factor (see page 26) 

Diameter active area 

MECHANICAL DATA 

Fig. 1 T0-18 (modified). 

Anode connected to case. 

n.c. 

f====I. ~= 
1/// 

!~':~I+ 
t 

V(BR)R typ. 200 v 
V(RT)R typ. 140 v 

IR(D) typ. 5 nA 

Apk typ. 800 nm 

T/7',. typ. 90 % 

R typ. 60 A/W 

Cd typ. 1,3 pF 

a typ. 0,44 ns 

keff typ. 0,02 

</> 350 µm 

Dimensions in mm 

ll======_j 0,51 
II=======-+ max 

_s.a_ 
max 

~ R15mm I 
1111 I 
Lal _. 3,0 ---13,o---1-12,7m1n-- 7Z759992 
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BPF10 
(368BPY) 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Forward current (d.c.) IF max. 

Total power dissipation up to T amb = 90 oc Ptot max. 

Storage temperature 
Avalanche photodiode with fibre Tstg 
Reference diode Tstg 

Junction temperature Tj max. 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 
From junction to case Rth j-c 

CHARACTERISTICS (measured on crystal) 

Tj = 25 oc 

Dark reverse currents 
typ. 

VR(D) = 0,8 V (BR) R; surface IR(D) < 
VR(D) = 0,8 V(BR)R; bulk (unmultiplied) IR(D)b typ. 

Reverse dark avalanche breakdown voltage 
typ. 

IR(D)=1µA V(BR)R 

Reach-through voltage V(RT)R typ, 

Forward voltage 
IF= 1 mA VF typ. 

Temperature coefficient of reverse voltage at M = 100 
~VR 

Tamb 
typ. 

Wavelength at peak response A.pk typ, 

Multiplication operating range M 

Responsivity 
VR > V(RT)R; A.= 800 nm; M = 100 R typ. 

Quantum efficiency 
VR > V(RT)R; A.= 800 nm 7/fl. typ. 

Effective noise factor (see page 26) 
Excess noise factor F ""2 + keff M-1 /M typ, 
up to M = 120 keff < 

Noise equivalent power 
M = 50; ri = 0,90; A.= 800 nm 
I R(D)d = 20 pA; keff = 0,02 N.E.P. typ, 

Diode capacitance("" 0,7 pF T0-18 envelope included) 

VR(D) > V(RT)R Cd typ, 

Pulse response FWHM* 
M = 50to 100;/I. = 850 nm; RL = 50 Q 
Uopt"" 100 ps FWHM a typ. 

* FWHM means full width half maximum. 

April 1983 l 

10 mA 

100 mW 

0 to +90 °c 
-25 to + 125 oc 

125 °c 

350 oc;w 

100 °c;w 

5 nA 
30 nA 

20 pA 

200 v 
165 to 245 V 

140 v 

600 mV 

0,6 v;0 c 

800 nm 

20 to 120 

60 A/W 

90 % 

0,020 
0,025 

7,6 x 10-15 W/y' Hz 

1,3 pF 

0,44 ns 



Silicon avalanche photodiode for fibre-optic communications 

OPTICAL DAT A 

Graded-index optical quartz glass fibre 

Numerical aperture on-axis 

Core diameter 

Cladding diameter 

Primary coating thickness 

Secondary coating diameter 

Coupling efficiency 

Note 1 

7Ja.p.d. = 7JA. x 7Jcoupling 
7JA. =quantum efficiency 

NA 

<Ii core 

<licladding 

<Pcoating 

7Jcoupling 

typ. 

BPF10 
(368BPY) 

0,21 
0,20 to 0,22 

typ. 50 µm 
48 to 52 µm 

typ. 125 µm 
123 to 127 µm 

typ. 5 µm 

typ. 0,9 mm 

> 85 % 

7Jcoupling =optical coupling efficiency for the assembled envelope, from the free end of the avalanche 
photodiode fibre to the active area of the crystal. 

Note 2 

On special request the same crystals on T0-18 headers can be delivered with flat or lens windows. Also 
optical glass-fibres of deviating specifications can be mounted (e.g. <Pcore = 50 µm; <Pcladding = 100 µm). 
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BPF10 
(368BPY) l __ _ 

100 

n 
1%1 

75 

50 

25 

ll 

0 
700 

~ 

Lt1 

7Z83318 

measured on crystal 

)'o,,. t~P 

K 

-\ 

800 900 1000 
A !nm) 

Fig. 2 Quantum efficiency versus wavelength; 
VR >V(RT)R· 

0,04 

0,03 

\.... 
0,02 

0,01 

0 
700 

r... 

800 

7Z8331S 

measured on crystal 

N'YP 

!'--

900 1000 
l.lnm) 

Fig. 4 Effective noise factor versus wavelength. 

"""''"'I 

100 

R 
(A/WI 

75 

50 

25 

0 
700 

!-'.". 

800 

7283317 

measured on crystal 

typ 

~ 
~ 
~ 

900 1000 
l.(nm) 

Fig. 3 Responsivity (M = 100) versus 
wavelength; VR > V(RT)R· 

M 

10 

1& 

1 
0,25 

7Z83J20 

measured on crystal 

1LJ 
Vd1odeiVM=lOO 

1' 
~ 
~k'. 
VI Vd1ode/VM=50 

Fig. 5 Multiplication versus normalized voltage. 



Silicon avalanche photodiode for fibre-optic communications BPF10 
(368BPY) 

300 

I = p 

M. lph 

(µAl 

200 

100 

mea sured on 
crystal 

7Z83319 

M= 
150 

100 

80 

50 

25 

10 

2 4 
lph (µA) at M= 1 

Fig. 6 Multiplied photocurrent versus 
primary photocurrent; typical values. 

100% 

v 

50% 

20 

100'X 1 83316 

1-1---1---1-+-1--l.-ll/.J.ll--l.-lmeasured on 
crystal 

11 

0,25 1,75 t Ins) 2,5 

Fig. 7 Pulse response on a lightpulse 
a0 pt,,., 100 ps FWHM versus time; 
A.= 850 nm; M = 50 to 100. 

1ZB3371 

measured on crystdl 

typ 

.... i71'~ I-+-H-

10% I 
JSJ.: 

2% 

40 t (ns) 60 

Fig. 8 Step response versus time; A. = 850 nm; M = 50. 
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Explanation of the effective noise factor (keff), noise equivalent power (N.E.P.) and signal to noise 
ratio (S/N). 

The excess noise factor F is expressed by F = ( M'> in which: 
( M )2 

( M'> = the mean square gain 

( M )2 =the average gain squared 

<M2>><M>2. 

F is the ratio of the actual noise to that which would exist when all generated pairs are multiplied by 
exactly M. 

F ""'2 + keff M-~ in which: 

keff• the effective noise factor, is a weighted ionization rate ratio of holes and electrons. 

The mean square noise current for the avalanche photodiode is given by 

( in2> = 2 qB { M2F (lb+ lph) +Isl""' 2 qBM 2Flph in which: 

q =electronic charge 1,602 x 10·1• (C) 

B = bandwidth (Hz) 

lb = IR(D)b bulk dark reverse current; M = 1 (unmultiplied); (A) 

lph= photocurrent; M = 1 (unmultiplied); (A) 

Is =surface dark reverse current; (A). 

, r.;:. _noise current without signal, lph = 0 (A/y'HZ) 
N.E.P. (W/y nz) - -------------

responsivity (A/W) 

, c _ inl./B (without signal, lph = O); (A/y'HZ) 
N.E.P. (W/y Hz) - Rm (A/W) 

responsivity (A/W) x N.E.P. (W/y'HZ) 
S/N = · = 1 

noise current without signal, lph = 0 (A/y'HZ) 

Rm (A/W) x N.E.P. (W/.)Hz) 
S/N = = 1 

in/VB (without signal, lph = O); (A/y'HZ) 

April 1983 l 



BPF24 

SILICON PHOTODIODE FOR FIBRE-OPTIC COMMUNICATIONS 

Photo p-i-n diode in hermetic T0-46 encapsulation, designed for fibre-optic transmissions over short 
and medium distances, mainly for military and industrial applications. 

It is optimized to be coupled with a 200 µm core diameter fibre and to be used in combination with 
the COF24 emitter. 

The crystal is electrically isolated from the case. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Dark reverse current 
at VR = 10 V 

Total power dissipation up to T amb = 25 oc 

Diode capacitance 
at VR = 10 V 

Spectral sensitivity 
atVR = 10V;;\=830nm 

MECHANICAL DATA 

Fig. 1. 

Pinning: 
1 =anode 
2 =cathode 
3 =case 

45'-I 
/ 

1,16< ' 

;~ 

/ 

-4,8max-

---s,arnax-

1,5 
±0,1_ 

t 

0,6_ lj ±0,1 

O,B -

- 2111 -

VR 

IR(D) 

Ptot 

Cd 

s;,_ 

_j 05 
c::::::::J t mCx 

= 

--4,7max--12,7min- 1za5135 

(1) Case diameter over this length is 4,7 (+ 0,05; -0, 1) mm. 

max. 50 v 

max. 0,8 nA 

max. 300 mW 

max. 3 pf 

min. 0,3 A/W 

Dimensions in mm 

(October 1982 27 



BPF24 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR max. 50 v 
Total power dissipation up to Tamb = 25 °c Ptot max. 300 mW 

Junction temperature Tj max. 150 oc 

Operating temperature Top -55to+125 oc 

Storage temperature Tstg -65 to+ 150 oc 

THERMAL RESISTANCE 

From junction to ambient when the device 
typ. 400 K/W is mounted on a printed circuit Rth j-a max. 500 K/W 

From junction to case Rth j-c 
typ. 100 K/W 
max. 150 K/W 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified - Dark reverse current 
at VR = 10 V IR(D) max. 0,8 nA 

Spectral sensitivity 
min. 0,3 A/W at VR = 10 V; A.= 830 nm s-,.._ typ. 0,4 A/W 

Wavelength at peak response Apk typ. 750 nm 

Diode capacitance 
typ. 2 pF 

at VR = 10 V Cd max. 3 pF 

Switching times 
at V R = 10 V; R L = 50 n tr max. ns 
(10%-90%) tf max. ns 

Light photocurrent, when coupled to a fibre-glass rod with 
NA= 0,2 and</> core= 200 µm and at a distance 
d = 0,7 mm (see Fig. 2) at VR = 10 V; A.= 830 nm; 
Popt = 100 µW IR typ. 25 µA 

~!~,~--=---~-+ 
J d I_ ,,,,,,. 

Fig. 2 Distanced and lateral displacement x. 

28 October 19821 



Silicon photodiode for fibre-optic communications 
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'h 
I 

(%) 

kd 
llj 

lL 
"l 

\ 

L1 "1 v ~ 
50 

IA 
(nA) 

0 
0 

f 
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Fig. 3. 

7ZBB704 

10-2 ~~~----'-~~~----'-~~___, 
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Fig. 5 Tamb = 25 oc. 
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Fig. 7 f = 1 MHz; Tamb = 25 oc. 
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Fig. 9. 
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SUCCESSOR TYPE FOR BPW22 BPW22A 

SILICON PHOTOTRANSISTOR 

N-P·N silicon phototransistor in epoxy resin encapsufation intended for optical coupling and encoding. 
The base is inaccessible. Combination with LED CQY58A is recommended. 

QUICK REFERENCE DATA 

Collector-emitter voltage 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 oc 

Collector dark current 
Vee= 30 V; E = 0 

Collector light current 
Vee= 5 V; Ee= 1 mW/cm2 ; Apk = 930 nm 

Wavelength at peak response 

MECHANICAL DATA 

Fig. 1 SOD-530. 

Vern 

le 

Ptot 

lceo(Dl 

BPW22A-I lcEO(L) 
BPW22A-11 ICEO(L) 

Apk 

max. 50 v 
max. 25 mA 

max. 100 mW 

< 100 nA 

> 1,5 mA 
> 5 mA 

typ. 800 nm 

Dimensions in mm 

(March 1980 31 
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BPW22A 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-emitter voltage 

Emitter-collector voltage 

Collector current 
d.c. 
peak value 

Total power dissipation up to Tamb = 25 oc 

Storage temperature 

Junction temperature 

Lead soldering temperature 
> 3,5 mm from the body; tsld < 7 s 

THERMAL RESISTANCE 

From junction to ambient, 
device mounted on printed-circuit board 

150 

ptot 

(mW) 

100 

50 

0 

~ 

0 

Vern 

VE co 

le 
lcM 

Ptot 

Tstg 

Tj 

Tsld 

Rth j-a 

7Z84286 

' l\. 
' ~ 

' ~ 

~ 
1'\ 

50 100 

Fig. 2 Power derating curve versus ambient temperature. 

March 19801 

max. 50 v 
max. 7 v 

max. 25 mA 
max. 50 mA 

max. 100 mW 

-55 to + 100 oc 

max. 100 oc 

max. 240 oc 

750 °c!W 



Silicon phototransistor 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector dark current 
VcE=30V;E=O 

Collector light current 
VcE = 5 V; Ee= 1 mW/cm'; Apk = 930 nm 

Collector-emitter saturation voltage 
le= 1 mA; Ee= 1 mW/cm 2 ; Apk = 930 nm 

Wavelength at peak response 

Bandwidth at half height 

Beamwidth between half sensitivity directions 

Switching times (see Figs 3, 4, 9 and 10) 

BPW22A-1 
BPW22A-11 

Icon= 2 mA; Vee= 5 V; RE= 100 fl; Tamb = 25 oc 
turn-on time 

turn-off time 

Icon= 2 mA; Vee= 5 V; RE= 1 krl; Tamb = 25 oc 
turn-on time 

turn-off time 

lcEO(D) 

lcEO(L) 
lcEO(L) 

VcEsat 

Apk 

B50% 

C<50% 

ton 

to ff 

ton 

to ff 

~ tan .,_. 

BPW22A 

< 100 nA 

1,5 to 8 mA 
5 to 25 mA 

< 0,4 v 
typ. 800 nm 

typ. 400 nm 

typ. ± 20° 

typ. 3 µs 

typ. 3 µs 

typ. 12,0 µs 

typ. 12,5 µs 

Fig. 3 Switching circuit with light emitting 
diode COY58A. T.U.T. = BPW22A. 

Fig. 4 Input and output switching waveforms. 
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BPW22A 

72842951 104 7284294 

1CEO(D) 

(nA) 

10 

10-1 

7 

1 

7 
~VP 0 

10 

Fig. 5 E = O; Ti = 25 oc. 

102 

1CEO(L) 
(mA) 

10 

10-1 

-7 
17 

1 

? 
typ 

/ 

v 

7 v 

VcE (V) 

7284293 

Fig. 7 GaAs source: Apk = 930 nm; 
VcE = 5 V; Tj = 25 oc. 

I 
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Fig. 6 E = O; V CE = 30 V. 
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Fig. 8 Apk = 930 nm; Tj = 25 oc; 
typical values. 
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Silicon phototransistor 

75 

ton 

(µs) 

7Z84291 

toff 

(µs) 

BPW22A 

25 1----1-+-+-+-lf++++--+-+-+-+-++l-H 

0 L.-___J_L.......L...J.....L..L..U.J...__.__.__.__._,,l...u..J..J1 
10-1 

Icon (mA) 

Fig. 9 Vee= 5 V; Tamb = 25 °c; 
typical values; see also Figs 3 and 4. 

10 

1111 
100 S1 

0'--'--'-...1..-1....u...i.ll-~'"-'-'-.J-W1..u..1~ 
10-l 

Icon (mA) 

Fig. 10 Vee= 5 V; Tamb = 25 °C; 
typical values; see also Figs 3 and 4. 

7284289 

10 
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Fig. 11. 
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Fig. 12 Spectral response. 
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Fig. 14 VeE = 5 V; Tamb = 25 oe; 
typical values. 

1eM 
(mA) 

10 

17 

7 
17 

v7 
1 
10 

v 

7Z84287 

[7' -r 
IZ 
typ 

10 3 
IFM (mA) 

Fig. 13 VeE = 5 V; tp (IFM) = 10µs;T=1 ms; 
d* = 10 mm; Tamb = 25 oe. 

le 

(mA) 

7284284 

~mA 

1 ........ __._.__.__._....._...__.._.__.__._.._1......1__, 
-50 0 50 100 

Tamb (oe) 

Fig. 15 VeE = 5 V; d* = 10 mm; 
typical values. 

* d =shortest free distance of mechanical on-axis when BPW22A is coupled with eOY58A. 
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SILICON PHOTO P-1-N DIODE 

Silicon photo p-i-n diode in a plastic envelope with an infrared filter. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Total power dissipation up to T amb = 47,5 °c 

Junction temperature 

Dark reverse current 
VR=10V;Ee=O 

Light reverse current 
VR = 5 V; Ee= 1 mW/cm 2 ; 'A= 930 nm 

Wavelength at peak response 
VR = 5 V 

Sensitive area 

MECHANICAL DATA 

Fig. 1 SOD-67. 

Apk 
A 

max. 

max. 

max. 

< 

> 

typ. 

typ. 

BPW50 

32 v 
150 mW 

100 oc 

30 nA 

30 µA 

930 nm 

5 mm 2 

Dimensions in mm 

~"''":· """-\!-'·'"'-·. 
i;: UI ...._ -, ---,__ __ ~-!g:~~ 

0,60 

I: r'.=:.=-: =-=-.,-::i:c·===o=r3---, .,.,,_ ~, 
1,5 

7,5 -·1~---15mm---- 2 --7,0 1 
-----17mln -----l~I ?Z75976 

(1) Reference for the positional tolerance of the sensitive area. 
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BPW50 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Continuous reverse voltage VR max. 32 v 
Total power dissipation up to Tamb = 47,5 °c Ptot max. 150 mW 

Storage temperature Tstg -30 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
up to the seating plane; tsld < 10 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 350 °C/W 

CHARACTERISTICS 

Tj = 25 °c 

Dark reverse current 
typ. 2 nA 

VR=10V;Ee=O IR(D) < 30 nA - Light reverse current 
VR = 5 V; Ee= 1 mW/cm'; X = 930 nm IR(L) 

> 30 µA 
typ. 45 µA 

Reverse voltage 
IR = 0, 1 mA; Ee= 0 VR > 32 v 

Wavelength at peak response 
VR = 5 V Apk typ. 930 nm 

Diode capacitance 
typ. 17 pF 

VR=3V Cd < 30 pF 

VR=O Cd typ. 50 pF 

Light switching times (see Figs 2 and 3) 
Rise time and fall time 
VKK = 10 V; RA= 1 kD tr, tf typ. 50 ns 

--

7Z75734 7Z63982 

Fig. 2 Switching circuit. Fig. 3 Input and output switching waveforms. 
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Silicon photo p-i-n diode 

7Z83111 
1so------------~....-r-r-r-r--r-r....,..;-~ 

Ptot 
( mW ) ~_,__.._.__,__,'-'-_.__.--1-...... ~ -p l--1--1-1-1-+-1 

L-L.J_L-l._j_l....)._j_I....).~~ -1--1-1-1--l--I 

~~ 
100 \\ -I-+.-++-! 
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0 

Fig. 4 Maximum permissible power 
dissipation as a function of temperature. 
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Fig. 5 T amb = 25 oc. 
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BPW50 

1R(D) 1--~'--l------1--l-le-i+++-~+--+--l-l-++l+l 
(nA) 

10- 1 L-~L--J......J....J..JL..L..l..LL...~...!-.....L...L..1...J....1..LI.J 

1 10 VR (V) 102 

Fig. 6 E = O; T amb = 25 °c. 

1717 
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17 
1L....J.....!....L..L....J....J-L..L..l......L.J.....J......J....J-L..L..l......L..L.J 

0 50 Tamb(oC) 100 

Fig. 7 E = O; typical values. 
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10-2 

40 October 1980 I 
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e 

Fig. 8 VR = 5 V; A= 930 nm; Tamb = 25 °c. 



Silicon photo p-i-n diode 
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Fig. 9 Ee= 1 mW/cm 2 ; A.= 930 nm. 
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Fig. 10 VR = 5 V; Tamb = 25 °c. 
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II 
BPX25 
BPX29 

SILICON PLANAR EPITAXIAL PHOTOTRANSISTORS 

General purpose n-p-n silicon phototransistors in T0-18. 
The BPX25 has a lens, the BPX29 has a plane window. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector current (peak value) 

Junction temperature 

Collector dark current 
18 = O; V CE = 24 V 

Collector light current 
IB = 0; V CE = 6 V; at 1000 Ix 

Wavelength at peak response 

MECHANICAL DATA 

BPX25 

T0-18, except for 
lens 
Collector connected 
to case 

BPX29 

TO -18, except for 
wi.ndow 
Collector connected 
to case 

April 1910 II 

-- 5,8 -max 

-- 5,8 -max 

b 

VcEO max. 32 v 

IcM max. 200 mA 
Tj max. 150 oc 

1CEO(D) < 500 nA 

BPX2 5 I BPX2 9 

1CEO(L) typ. ___::J~mA 
A.pk typ. 800 nm 

Dimensions in mm 

'0,51 
+max 4r?llb= 

max lJ___JF 
L[:_ 6,9 _I __ 127min __ 172593211 

max ' 

4,8 I ==== 
+ 0,51 
+max ·-~ max , ====::1 

t __ I._ 5,5 ..-1-- 12 7min __ 1125932s 3 

max ' 
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BPX25 

II BPX29 

RATINGS Limiting values in accordance with the Absolute Maximum System (!EC 134) 

Voltages 

Collector-base voltage (open emitter) Vero max. 32 v 
Collector-emitter voltage (open base) VcEO max. 32 v 
Emitter-base voltage (open collector) VEBO max. 5 v 

Current 

Collector current (d. c.) le max. 100 mA 

Collector current (peak value) lcM max. 200 mA 

Power dissipation 

Total power dissipation up to T amb = 25 °c Ptot max. 300 mW 

Temperatures 

- Storage temperature Tstg -65 to+ 150 oc -
Junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 0,4 0 c;mw 

From junction to case Rth j-c 0, 15 0 c/mW 

,CHARACTERISTICS T amb = 25 °c unless otherwise specified 

Collector dark current 

lB = O; V CE = 24 V lcEO(D) 
typ. 100 nA 
< 500 nA 

lB = O; VcE = 24 V; Tamb = 100 °c lcEO(D) 
typ. 15 µA 
< 100 µA 

Collector light current 

lB = O; V CE = 6 V; tungsten filament lamp BPX25 BPX29 
source with Tc = 2700 K; 

> 5 0,25 mA Ev = 1000 lx (7, 7 mW /cm2) lcEO(L) typ. 13 0,8 mA 

D. C. current gain 

le = 2 mA; V CE = 6 V hFE typ. 500 500 

Cut-off frequency 

Source: modulated GaAs; 0, 4 mW /cm2 
Load : optimum (50 Q); VcE = 24 V fco typ. 200 150 kHz 
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I BPX25 
BPX29 

CHARACTERISTICS (continued) 
BPX25 BPX29 

Switching times 1) typ. 1, 0 2,5 µs' 
Delay time td < 3,0 5,0 µs 

Rise time tr 
typ. 1,5 2,5 µs 
< 3,0 5,0 µs 

Storage time 
typ. 0,2 0,2 µs 

ts < 0,4 0,4 µs 

Fall time tf 
typ. 1, 5 3,5 µs 
< 4,0 8,0 µs 

Waveleng:th at peak response Apk typ. 800 800 nm 

7Z&r1'916 

I 
I 

100 

SD 

0 

" 

L"'l 

~ 

lJ 
I/I 

ll: 

~ 

11116 018 

1) Source: modulated GaAs: 0,4 mW/cm2 
Load: optimum (50 Q) 

VcE=24V 

ff HFf 
spectral response 

, 

~ 

"1 

r... 
u 

Improved switching times can be obtained by a quiescent bias current. 
I.e. Is= 2 µA: td < 0,2 µs. 
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BPX25 l 
BPX29 -

30 
source colour temp. = 2700 K 
lg =O Tamb=25 oc 
typtcal values 

TT 

7Z61709 

~ BPX25 

1CEO(L) 
(mA) It illumination = 17 1500lx 17 

y t\ 
IJV 

~lOOOlx 
20 

l/ ~ 
J7 

1 .... ~ 

l7DI ~ 

17i ~OOlx H-
i..-10 

i..-
i..-

~ 

;i;;; 200 lx 

Ji6iic 
0 

30 

lCEO(L) 
(mA) 

20 

10 

0 

0 20 VcE (V) 40 

7267711 

illumination= 1000 lx '----'--'----'-.1-J 

Tc= 2700 K; !3 = 0 
20 VcE=6V 

typ. values '---JJ~'--'-----'-.1-J 1cEO(D) 
IcEO(L) '--=----1 ~-~·--lv~,H--1--1--l (µA) 

(mA) I7 \ 
l7 

10 

1--1-__,__,__1--i' ~PX29 +--l-J....1--6-k"~-1-+-1 

0 50 100 150 
Tamb (oC) 

46 

] 
7267859 

source colour temp. = 2700 K H- BPX29 
lg =0 Tamb= 25 oc 
typical values 

T T T 
illumination= 

Vi\ 7000lx 

t=H+ 
ti I\ 6000lx 

J\ T 
Jr T 

:~ T 
~ 5000lx 

pl/ 
12 '!("" 40001~~ J...-

1-- .i.--
"" I I I V1 1-- Ill ......-
i..;;,3000lx ....... 

J--1- T 
.i.- 20001x 

I I I 
lOOOl:x 

0 20 VcE (V) 40 

7Z67710 

1 

I= 18 = 0 
I-

i 1-- VcE =24 V 

r/-
I 

17 
v 

_j 

~yp 
I/ 

11 

! 
50 100 150 

Tamb (OC) 
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l ] 
-00 

7Z67708 

BPX25 
BPX29 

900 lLJUlJ_LUJ_UJ_J_J_lJlt::l.~~1::1::1..U.lJUlJ_J_U_l_U.lJ~ 900 
100 75 50 25 0 25 50 75 100 

N (%) 
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I BPX40 

SILICON PLANAR PHOTODIODE 

Unencapsulated photodiode for general purpose applicati~ns. 

QUICK REFERENCE DATA 

Reverse voltage VR max. 18 v 
Luminous sensitivity 

VR = 15 V; E = 1000 Ix N typ. 14 nA/lx 

Dark reverse current at VR = 15 V I~ < 0,5 µA -
Wavelength at peak response -Xpk typ. -800 nm ----

MECHANICAL DATA Dimensions in mm 

Slice thickness 0, 27 mm 
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.... .... .... .... .... .... .... 

BPX40 I II 
RATINGS Limiting values in accordance with the Absolute Maximum System (lEC 134) 

Voltage 

Reverse voltage VR max. 18 v 

Currents 

Forward current Ip max. 5 mA 

Dark reverse current IR max. 2 mA 

Temperatures 

Storage temperature Tstg '-65to+125 oc 

Junction temperature Tj max. 125 OC 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 0,5 0 c;mw 

CHARACTERISTICS T amb = 25 °c unless otherwise specified 

Dark reverse current 

VR = 15 V , ld 
typ. 0,01 µA 
< 0,5 µA 

VR = 15 V; Tamb = 100 °c Id 
typ. 0,6 µA 
< 4,0 µA 

Photovoltaic mode 

E = 1000 lx; Tc = 2700 K (equivalent to 7, 7 mW /cm2) 

Light reverse current; V = 0 11 
> 10 µA 
typ. 13 µA 

Forward voltage; 1 = 0 Vp 
> 330 mV 
typ. 350 mV 

Luminous sensitivitl with external voltase 1) 

V R = 15 V; E = 1000 Ix; Tc = 2 700 K 
> 10,5 nA/lx (equivalent to 7, 7 mW /cm2) N 
typ. 14 nA/lx 

Wavelength at peak response "-pk typ. 800 nm 

Diode capacitance; f = 500 kHz 

VR = 15 V Cd typ. 90 pF 

VR =0 Cd typ. 300 pF 

Cut-off frequencl (modulated GaAs source) fco typ. 500 kHz 

1) The value of light current increases with temperature by an amount approximately 
equal to the increase in dark current. 
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l_e 
(µA) 

10 

10 

March 1972 

E 5000 Ix 

=1Jff 
Io~: 

IIT 
1000 Ix 

111 
500 Ix 

10 

E 5000 Ix 

2000 Ix 

1660 Ix 
II 
500 Ix 

10 

II 

BPX40 

7262602 

typical values 
Tamb=25oC 
Tc= 2700 K 

I'S 

~ 

~ 

------
103 Vp (mV) 104 

7262599 

typical values t=1 
Tamb=25°C H 

Tc= 2700 K 

~ 
~ 

le&. 

~ 
~ ~ 
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BPX40 

II 

Id J7 
I ~Al 1--+--+--+-t--+--+-+-+--+--+---<>--+--+-+-+--+--+1___.... ...;.,_. 

-~~1 

z 

------ lLJ 

L 

10·3._.___..._.....__._....._._ .......... __..._....__.__.__._...__.__._....__.__._ ..... 
0 25 SO 75 lamb !°Cl 100 
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-------HI _____ _ 

N 
1°/ol 

100 

50 

0 
250 

ty~ 

iJ 
] 

Ill 

500 

II BPX40 

7Z59608 

171'\ 

ll 

I 

-\i 
750 1000 1250 

11(nml 

0 7Z6260S 

-90°u_L.L-LL...L_L_L...1-L.Ll_L.L1L.L..L.lc:::E~"""'a::::L...L_L_L...1-LLl_L.L1_L..L.IL.L-LLJJ90° 
100 50 0 50 N ( % ) 100 
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BPX41 

SILICON PLANAR PHOTODIODE 

Unencapsulated photodiode for general purpose applications. 

QUICK REFERENCE DATA 

Reverse voltage VR max. 18 v 

Luminous sensitivity 
VR = 15 V; E = 1000 Ix N typ. 40 nA/lx 

Dark reverse current at VR = 15 V Id < µA -Wavelength at peak response Apk typ. 800 nm ---
MECHANICAL DATA Dimensions in mm 

Slice thickness 0, 27 mm 
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BPX41 · 11 

II 
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltage 

Reverse voltage VR max. 18 v 

Currents 

Forward current Ip max. 10 mA 

Dark reverse current IR max. 5 mA 

Temperatures 

Storage temperature Tstg -65 to+ 125 oc 

Junction temperature Tj max. 125 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 0,5 0 c/mW 

CHARACTERISTICS Tamb = 25 °c unless otherwise specified 

Dark reverse current 

VR = 15 V Id 
typ. 0,02 µA 
< 1, 0 µA 

VR = 15 V; Tamb = 100 °c Id 
typ. 1,2 µA 
< 8,0 µA 

Photovoltaic mode 

E = 1000 Ix; Tc = 2700 K (equivalent to 7, 7 mW /cm2) 
> 30 µA Light reverse current; V = 0 I1 typ. 38 µA 

Forward voltage; I = 0 > 330 mV 
Vp 

typ. 350 mV 

Luminous sensitivit~ with external voltage 1) 

VR = 15 V; E = 1000 lx; Tc= 2700 K 
> 31 nA/lx (equivalent to 7, 7 mW /cm2) N 
typ. 40 nA/lx 

Wavelength at peak response Apk typ. 800 nm 

Diode capacitance; f = 500 kHz 

VR = 15 V Cd typ. 250 pF 

VR = 0 Cd typ. 800 pF 

Cut-off frequency (modulated GaAs source) fco typ. 500 kHz 

1) The value of light current increases with temperature by an amount approximately 
equal to the increase in dark current. 
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]£ 

(µA) 

10 

]£ 

(µA) 

10 

March 1972 

T lT 

121~ 

JIIW 
i;b-ciW 
~r rr 
1~ 

10 102 

E = 5000 Ix 

lTTTTITT ~ 
2000 Ix 

t!t 
1000 Ix 

ITT 

500 Ix 

. 10 

II 

II BPX41 

7Z62603 

typical values 

l\ 
Tamb = 25 oc 
Tc= 2700 K 

"SI 

::'.°"'I 

"""' 

-----
103 Vp (mV) 104 

?262600 

typical values t 
Tamb = 25 °c I-
Tc= 2700 K 

K 

~ 
~~ 

~ 

"'l ~ 
1lll 

05 106 
1 RL (Q) 

II 57 



BPX41 

11 

lZ 

typvr 
10-1 t:=t:=1=:t=t=±:t=a=1=:i;a!Ll~:t=a=t=±j=t=J -----

IA 

IZ 

25 50 75 Tamb l °C) 100 
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II 

N 
(•/o ) 

100 

50 

~50 

typ, 

rT 

I/ 

500 

II 
BPX41 

1Z59608 

t 

~ 
~ 

750 1000 1250 
A!nml 

0 7l6260S 

-90°LLL..L....LL.l_LL.i_l_.Ll_L.LJ_L...LJ~~~~r:..l.....LLl__LLl_L.Ll_l._l...J_L...LJLJj90° 
100 50 0 50 N ( % ) 100 
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II I 
BPX42 

SILICON PLANAR PHOTODIODE 

Unencapsulated photodiode for general purpose applications. 

QUICK REFERENCE DATA 

Reverse voltage VR max. 12 v 

Luminous sensitivity 
VR = 10 V; E = 1000 lx N typ. 150 nA/lx 

Dark reverse current at VR = 10 V Id < 5 µA 
. . . . 

Wavelength at peak response Apk typ. 800 nm . . . 
MECHANICAL DATA Dimensions in mm 

Slice thickness 0, 27 mm 
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-BPX____,42 II 
11 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltage 

Reverse voltage 

Currents 

Forward current 

Dark reverse current 

Temperatures 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

VR 

Ip 

IR 

Tstg 

Ti 

Rth j-a 

max. 12 v 

max. 50 mA 

max. 20 mA 

-65to+l25 oc 

max. 125 oc 

0,3 0 c;mw 

CHARACTERISTICS Tamb = 25 °c unless otherwise specified 

Dark reverse current 

Photovoltaic mode 

E = 1000 Ix; Tc = 2700 K (equivalent to 7, 7 mW /cm2) 

Light reverse current; V = 0 

Forward voltage; I = 0 

Luminous sensitivity with external voltage 1) 

VR = 10 V; E = 1000 lx; Tc = 2700 K 
(equivalent to 7, 7 mW /cm2) 

Wavelength at peak response 

Diode capacitance; f = 500 k!-lz 

VR = 10 V 

VR = 0 

Cut-off frequency (modulated GaAs source) 

Id 
typ, 
< 

Id 
typ. 
< 

> 
typ, 

> 
typ. 

> 
typ. 

typ. 

typ. 

typ. 

typ. 

0, 1 pA 
5,0 pA 

6,0 pA 
40 pA 

110 pA 
140 pA 

330 mV 
350 mV 

120 nA/lx 
150 nA/lx 

800 nm 

1000 pF 

3000 pF 

500 kHz 

1) The value of light current increases with temperature by an amount approximately 
equal to the increase in dark current. 
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1,t 
(µA) 

10 

1,t 
(µA) 

10 

1 

March 1972 

II u-

E - 5000 lx 

IJI 
lill 

2000 lx 

I~ 

500 Ix 

10 

E 5000 lx 

2000 lx 

·icio1ci i~L 
500 lx 

10 

II 

II 

BPX42 

7Z62604 

typical values 
Tamb = 25 °c 
Tc= 2700 K 

IS: 

~ 

'J 

-----
103 Vp (mV) 104 

'1Z62601 

typical values~ 
Tamb = 25 oC H 

Tc= 2700 K 

............... 

~ 

~ 
.... 
~ 

I'll~ 
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BPX42 

II II 

Id t-+-t-+--t-t---t-J---t--t-+--t-t---t-J---t--t--J-lr---t-711' 
CµAJ 

A 

--- IL --- ILi 

v 

10-2 ..__.__._ ............. _.__.__..__.__._ ............. _.__.__..__.__._..._.__.__. 

0 25 SO 75 lamb 1°Cl 100 
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N 
( 0 /ol 

100 

50 

-- -

0 
250 

- --

17 

typl 

IZ 
171 

500 

------- u • • 11 

BPX42 

7ZS960B 

I/ 

[ 

[l 

~ 

!SJ 

750 1000 1250 
'l.(nm) 

0 7262605 

-9o0 lLLll_LLJ_JlllJlllJ_l_l.J~~SI.2~~[ll_LlJJLLJ_JLLlJ_J_1J_JJ90° 
100 50 0 50 N (%) 100 
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l BPX71 

PHOTOTRANSISTOR 

General purpose n-p-n silicon phototransistor with a glass lens. lnaccessable base. 

QUICK REFERENCE DATA 

Collector-emitter voltage 

Collector current (d.c.) 

Junction temperature 

Collector dark (cut-off) current 
VcE=30V 

Collector light (cut-off) current 
VcE = 5 V; Ee= 20 m\IV/cm 2 

Wavelength at peak response 

Angle between half-sensitivity directions 

MECHANICAL DATA 

Fig. 1 SOT-71A (D0-31). 

-t 
1,58 

_2,92_ 
2.59 

_2,26-1 2,03 

--1,75---..1 1,57 

m~'---+-~~--'--+-'1-J 
colle.ctor ceramic 

Vern 

le 

Tj 

Id 

BPX71 IQ 
BPX71-203 IQ 
BPX71-204 IQ 

Apk 

0'.50Yo 

glass lens 

emitter 
emitter 

7Z60669 2 

max. 50 v 
max. 20 mA 

max. 150 oc 

< 25 nA 

0,5 to 15 mA 
4 to 8 mA 
7 to 15 mA 

typ. 800 nm 

typ. 40° 

Dimensions in mm 
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BPX71 J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage 

Emitter-collector voltage 

Collector current 
d.c. 

(peak value); tp.;;;; 50 µs; o.;;;; 0,1 

Total power dissipation 
up to Tamb = 50 oc 

up to T mb = 55 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

From junction to mounting base 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Collector dark (cut-off) current 
VcE=30V 

VcE = 30 V; Tamb = 100 °c 

Collector I ight (cut-off) current 
VcE = 5; tungsten filament lamp 
source with colour temperature 2856 K 
Ee= 4,75 mW/cm 2 

Ee= 20 mW/cm 2 

58 January 1981 

BPX71 
BPX71-203 
BPX71-204 

Vern 

VE co 

le 

lcM 

Ptot 

Ptot 

Tstg 

Tj 

Rth j-a 

Rth j-mb 

max. 50 v 
max. 7 v 

max. 20 mA 

max. 50 mA 

max. 50 mW 

max. 100 mW 

-65to+150 oc 

max. 150 oc 

< 
< 

2000 °c;w 

950 °c;w 

25 nA 

100 µA 

typ. mA 

0,5 to 15 mA 
4 to 8 mA 
7 to 15 mA 



II 
CHARACTERISTICS (continued) 

Breakdown voltages 

Collector-emitter voltage 
E=O;Ic=0,5mA 

Emitter-collector voltage 
E = O; le = 0, 1 mA 

Collector-emitter light saturation voltage 

Ic = 0,4 mA; Ee= 20 mW /cm2 ; Tc= 2856 K 

Wavelength at peak response 

Bandwidth at half height 

Switching times 

Icon = 0, 8 mA; v cc = 35 V; RL = 1 kQ 

Delay time 

Rise time 

Storage time 

Fall time 

V(BR)CEO 

V(BR)ECO 

VcEsat 

i\.pk 

B503 

td 

tr 

ts 

tf 

--
Light input pulse : 

tr= tf = 20 ns 
l:n = 20 µs 
( = 500 Hz 
i\. = 800 nm 

September 1974 II 

II 
BPX71 

> 50 v 

> 7 v 

typ. 150 mV 
< 400 mV 

typ. 800 nm 

typ. 400 nm 

--typ. 2,0 µs -< 20 µs -
typ. 3,0 µs 
< 30 µs 

typ. 0,1 µs 
< 2,0 µs 

typ. 2,5 µs 
< 20 µs 

-- ---- --900/o 
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BPX71 

II II 
6 

IL 
(mA) 

4 

2 

0 

7Z61127 1 

I i i..... 
_I ~le({'.,... 

iO({I ......., 
~"' 
......, J_J_ 

.....!""' J_J_ ...... 
t:::l 

\'!> 
...... ......... 

1-1 ......... 

10 
...,...., 

...,...., 
i-+-

i-+-
f'" 

4,7 5 

0 5 VcE (V) 10 

Typical values; T amb = 25 °c. 

IL 
(mA) 

10 

10- 1 

1 

7Z61129.1 

tyPzi 

r/-
v 

10 E (mW/cm2) 10 2 

VcE = 5 V; Tamb = 25 oc. 

IL 11 
(mA) >-----+--+---+-+---+--+-+-+-+-----+- v; H d

~ \ y L ij' 
,~~---v-i.<-+-t-rv++l---+-+--+--+--11--t-+-H 

2 '<) v 
1------+---+-1--t--+-+-+-+++-z--+-------!iz_,,Z'--I- "~ ... k'.1_+-+-++----+---+-t--+-+--+-+-+-1 
t-------+--t--1--t--t-+-+-t-++.L--+--..A-+---' ~,'F-1-+-t-+++---t--t---t--r+-+-t-H 

~ -f izl 

70 II 

z 2 

10 102 

I Lat E = 20 mW/cm 2 (mA) 
VcE = 5 V: Tamb = 25 °c. 
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102 7?11121 

Tomb=2S°c 

TT 
.II maK 

10 

~ 

tD-/ 
t:Z 

-7 
17 

[I 

)/ 111 y 
'I' 

7 

-? 
17 

10 VcE (VJ 102 

7,5 -~----~~_,;'"-''6"-"1 "'"""~ 

t, 1-----+--l--.l-U-U.U typical values 
Ti =25°C 

(µs) ,__,___._.i....w..l.J.l.I Vcc=35V 

~ RL:lk.ll. 

0 
OJ Ic (mA) 10 

April 1976 II 

nllm 
-- ----- ---~ 

BPX71 

7Z61124 

1-1 VcE•lOV 
7 

7 ~ 

104 
maK ~) ~p 

17 

v Ll 
lZ 

) 

102 I' I/ 

1 

l7 
IL --

--10 
25 50 75 Ti (°CJ 100 

7,5 7261126 

typical values 

) 
Ti :25°C 
Vcc•35V 

5 

~ 

""" ~ ""' ~ 
2/j 

~ 

0 
0,1 Ic CmAJ 10 

II 71 



----

BPX71 II 

polar response of relative sensitivity 

lamb= 25°C 0 
7Z61130 

go•LLILL..LJLL..LJLL.LJLL..LJLL...L.JL.I':E:;,~'.'l:::Jc:I...LJLL..LJ--1....LJ--1....LJ--1....LJ--1...Lllgo• 

72 

100 °/o 75 50 25 O 25 50 75 °to 100 

II 

N 
(%) 

100 

50 

0 
250 

f1 

17 

17 

rT 

17 

7 

7Z61120.1 

typ 

IJ" 
['\: 

rl 

rl 

:x: 
11 

III 

750 X~m) 1250 
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_ ______..J 
PHOTOTRANSISTOR 

General purpose n-p-n silicon phototransistor with a plastic lens. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Junction temperature 

Collector dark (cut-off) current 
VcE=20V 

Collector light (cut-off) current 
VcE = 5 V; Ev= 1000 Ix !Ee= 4,75 mW/cm 2 ) 

Wavelength at peak response 

Angle between half-sensitivity directions 

MECHANICAL DATA 

Fig. 1 SOT-70A. 

b 

4,4 
max 

BPX72 
BPX72D 
BPX72E 
BPX72F 

Vern 

le 

Tj 

Id 

IQ 
IQ 
IQ 
IQ 

Apk 

<X50% 

BPX72 

max. 30 v 
max. 25 mA 

max. 125 oc 

< 100 nA 

500 to 3000 µA 
850 to 2000 µA 

1400 to 3000 µA 
2400 to 5000 µA 

typ. 800 nm 

typ. 1200 

Dimensions in mm 

+ 0,51 
;max 

+ 
4,5 

max 
I_ 12,7min _1 ns1114.2 

... 5,8 -max 

Maximum lead diameter is guaranteed only for 12,7 mm. 

----



_____.BPX72 Jl __ _ 

------

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Collector-base voltage (open emitter) Vcso 

Collector-emitter voltage (open base) 

Emitter-collector voltage (open base) 

Collector current 
d.c. 

(peak value); tp .;; 50 µs; li .;; 0, 1 

Total power dissipation up to T amb = 25 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

I B = O; T amb = 25 °c unless otherwise specified 

Collector dark (cut-off) current 
VcE = 20 V 

VcE = 20 V; Tj = 100 oc 

Collector light (cut-off) current 
VcE = 5 V; tungsten filament lamp 
source with colour temperature 2856 K 
Ev= 1000 Ix (Ee= 4,75 mW/cm 2 ) 

Ev= 2500 Ix (Ee= 12 mW/cm2 ) 
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BPX72 
BPX72D 
BPX72E 
BPX72F 

Rthj-a 

max. 40 v 
max. 30V 

max. 6 v 

max. 25 mA 

max. 50 mA 

max. 180 mW 

-40 to + 125 oc 

max. 125 oc 

550 °c;w 

typ. 10 nA 
< 100 nA 

typ. 10 µA 
< 100 µA 

500 to 3000 µA 
850 to 2000 µA 

1400 to 3000 µA 
2400 to 5000 µA 

typ. 3000 µA 



II 
CHARACTERISTICS (continued) 

Breakdown voltages 

Collector-base voltage 
E = O; le = 0, l mA 

Collector-emitter voltage 
E = O; le= 1 mA 

Emitter-collector voltage 
E = O; le = 0, l mA 

Collector capacitance 

IE =le = O; V CB = 20 V 

Wavelength at peak response 

Bandwidth at half height 

Switching times 

Icon= 1 mA; Vee= 5 V; RL = 100 Q 

Delay time 

Rise time 

Storage time 

Fall time 

100!1 

September 1974 

Vcc=SV 

II 

Light input pulse: 

tr= tf = 20 ns 
tp = 20 µs 
f 500 Hz 
A = 800 nm 

V(BR)COO 

V(BR)CEO 

V(BR)ECO 

cc 

Apk 

B50% 

td 

tr 

ts 

tf 

ull BPX72 

> 40 v 

> 30 v 

> 6 v 

typ. 3,5 pF 

typ. 800 nm 

typ. 300 nm 

typ. 3,0 JJS 
< 6,0 JJS 

typ. 6,0 JJS 
< 20 µs 

typ. 1,5 µs 
< 3,0 µs 

typ. 4,0 µs 
< 20 µs 

-- ---- --900/o 
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BPX72 II 
6 7Z62087 

1--+-i--+-+-+-J.?T""~ . 1_. IIJTI 
121 40001x l-+j;;- typ.values 1-

JII J.>" Tamb=25°Cl-
r1 [1 II~ Tc=2856Kl-

1Z[ 
I mA I ,__._.......,.........,.~•-3 5 00 +-++-+-+-+-1-+-+-1-H 

lr/1 ±±± ~ ~ 

l--'l-A--1-+..ol";;J?.t".'.~2 oD10 ++- - . .._ .. _.__ .................. 
21--fj>t-i...r+-+-t-1-t-+-+-H-t-+-+-l-1-+-t 

~ ± ±±- t-+-j::l-+-+-+-++-+-+-t 

l-A.J'f-t...t"'l-.F-1 5 0 0 1-+-+-· .............. ~-t--1-+-< 

lLL 
L 1000 1-1-- 1-+-1 1-+-1-+-

llh'~~-H-~1:+fJ-i+-f-H- ·1-H-t
:r::::tj_+++· f-+-H - H-++

lf+-t-t--+-+rirli-i+-+-+-+1-+-+-H · l-t-t-H 

76 II 

10 

11 a 
lmAI 

10 

VcE (V) 20 

t 25001x 

~ 
~ 

111 

20 

11 
(mA) 

10 

ct 
tyiy' 

y 

7 1 
103 

?Z62083 

VcE = 5 V 0 

Tamb=25C 
Tc=2856K 

T-v typ 

10 
I1 at 1000 Ix (mAI 

II 

7Z62086 

VcE = SV 
lamb= 25°C 
Tc=2856K 

E (Ix) 104 

September 1974 



II 

Id t-1-+-t-+-1-+-t-+-1-+--+-+-1-+-4 
(nA) t--t---+--+-+-+--+--+-._.--+--+-+-+__._. 

10 

typ 

1'l 
lL 

k' 
I 

1 1 
0 10 20 VcE(V) 30 

t,~ 
( µs) 1----f ~""'-l;:+-\-H+H----1---1-++-l-l++l r-- soon 

typical values 
t----+---+---+-T-t-+-<+1 VcE = 5 V 

Ti=2s 0 c 

0L---L-J.-'-.l....L..1..W..--'--'-.l.....L...L.J...l.~ 
10-1 le (mA) 10 

October 1972 II 

II 
BPX72 

7Z61121 

I= VcE :20V 

z 
j_ 

max r7 v J 

Ii typ 

_j_ 7 

z 
J 

50 100 Tj c•ci 150 

typical values 
tf t---+-+--++-H-1+1 VcE = 5 V 

(J.IS) Tj=25°C 

--+-N 1oon 

Ic (mAI 10 
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BPX72 

II II 

polar response of relative sensitivity 

Tnmb= 25°C O 

100 

ve relatl 
res po nse 

(O/o) 

50 

78 

°lo 75 50 

llD 
IL 

l1 
IJ_ 

II" 

500 

II 

25 

7261120 

T nmb= 25°C 

.... 
1000 ~(nm) 1500 

0 25 50 75 % 

100~~~§!§§~~~~~~··~61~117~ 
1-----1-1-+-+-+-++<>+---tf=lMHz 

Cc 1-----1-1-+-+-+-++<>+---< IE =I•= 0 
(pF) Ti =25° C 

10~~-~ typ-+--t--+-<>-+-t+H 

10 Vce(V) 100 
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SUCCESSOR TYPE FOR BPX95B BPX95C 

SILICON PLANAR EPITAXIAL PHOTOTRANSISTOR 

N-P-N phototransistor designed for use as detector. Clear epoxy encapsulation. 

QUICK REFERENCE DATA 

Collector-emitter voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to Tamb = 25 °c 
Collector light (cut-off) current 

VcE = 5 V; E = 1 mW/cm 2 ; 'A= 930 nm 

Wavelength at peak response 

MECHANICAL DATA 

Fig. 1 SOD-63A. 

Vern 
'c 

Ptot 

lcEO(L) 

°'Apk 

max. 30 v 
max. 25 mA 

max. 100 mW 

> 3 mA 

typ. 800 nm 

Dimensions in mm 

- 5,90 -

.- 5,08 -
4,70 

-+--140min __ 3,5_1_ 9•2 -
' 2,0 8,8 

~ ~~:"::mm -·~I ) 

' D 0,55 
0,45 + 

(2xl 

0,95 I 
0,80 J _0,90 

0,50 

~ ) 
7286977 

( '""' 1983 

-= 
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BPX95C l __ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (open base) VcEO max. 30 v 
Emitter-collector voltage (open base) VECO max. 5 v 
Collector current (d.c.) le max. 25 mA 

Collector current (peak value) 
tp = 50 µs; Ii = 0, 1 lcM max. 50 mA 

Total power dissipation up to T amb = 25 oc Ptot max. 100 mW 

Storage temperature Tstg -40to + 100 °c 

Junction temperature Tj max. 100 °c 

Lead soldering temperature 
up to the seating plane; tsld < 10 s Tsld max. 240 oc 

THERMAL RESISTANCE 

From junction to ambient Rthj-a 750 oc;w 

From junction to ambient, 
device mounted on a printed-circuit board Rthj-a 500 °C/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Collector dark (cut-off) current 
VcE = 20 V ICEO(D) < 100 nA 

Collector light (cut-off) current• 
VcE = 5 V; E = 1 mW/cm 2 ; X = 930 nm BPX95C-1 lcEO(L) 3 to 15 mA 

BPX95C·2 lcEO(L) > 10 mA 

Collector-emitter saturation voltage* 
le= 2 mA; E = 1 mW/cm 2 ; ;>.. = 930 nm VcEsat < 0,4 v 

Wavelength at peak response Apk typ. 800 nm 

Bandwidth at half height 8503 typ. 400 nm 

Angle between half-sensitivity directions a50% typ. 200 

Receiving area typ. 1 mm 2 

*Measured with a tungsten linear filament lamp and an interference filter at A= 930 nm. 
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Silicon planar epitaxial phototransistor BPX95C 

Switching times (see Figs 2, 3, 4 and 5) 
Icon= 2 mA; Vee= 5 V; RE= 100 D.; Tamb = 25 oc 
Light current turn-on time ton typ. 3 µs 
Light current turn-off time 

Fig. 2 Switching circuit. 

Pulse generator: 
f = 500 Hz 
tp= 20µs 
tr= tf = 20 ns 

75 

ton 
(µs) 

50 

~ 

~ 
\ 
~ 

~ 
I'\_ 
~ 

~ ~ ~ 
~ t\ 

25 

"N [SJ 
l'\h. 
~ 

0 
10- 1 

7Z82797 

RE= 1 kD.H 

~!-
11 

_1oon1-
_I 

le (mAl 10 

Fig. 4 V cc= 5 V; Tamb = 25 °c; typ. values. 

toff typ. 3 µs 

7282740 

Fig. 3 Input and output switching waveforms. 

tott 1--~+--+-1-+++H+-~-+--l-+-l-4-1-1+1 

(µs) 1--~1--+-+-HH+++-~+--l-+-+-1+++1 

251----i~l--+-H-l+H-~+-+-++++l+I 

t---+t-..J___,....._,,t+t+tt-~5oonH 
NI T"H+l---+---1-1 

-f I 
10on +-

0 '--~'---'-'-'--'-'-L.U..~-'---'-'-..J....1...U..U 
10- 1 le (mAl 10 

Fig. 5 V cc= 5 V; T amb = 25 °c; typ. values. 
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BPX95C 

1CEO(D) 

(nA) 

10 

7Z82799 

z v 
ty~ 
v 

V1 

IZl 

f 
17 

10 VcE (V) 

Fig. 6 Tj = 25 oc. 

7Z82801 

103 §~Hm~§~ffim 

1CEO(D) 
(nA) 

10 

1 

JZ: 
IL 

lLl 
0 

7Z82800 

iL 

J. 

v 

typ 17 
.L 

'11 

IL 
~ 

lL 

50 100 

Fig. 7 VcE = 30 V. 

7Z82802 

1 O >-+--+--+--+-+--1--+--+- E = 1 mW I cm 2 
1CEO(L)l-----+---t--+-+-++++t-----+---t--+-+-+tt-tt ...-l 

(mA) 1cEO( L) ~ 
(mA) ..J-"' 

~ ....r-1 ...-1 0,8 H 
7,5 t-+-]:7+--:,j.""t-+-t-+-+-+i--"--t:::;,..t""'11-t--t-l 

v ......r---

ttl.il_,IL..,_....--+--+-t-1-t---+--+,--+ -H--t::;.r o ,6 1-j 

5 llJ .....-

~ 2,5 17 
w-+--+-+--+-t-+--+-+-+--t-+--+~1-t--l 

r,t;t:;;;~;;;;;;;;;;;p;"f'=l"""t-r-r-i- 0.2 1-j 

0 ~--+--+--+-~--+-+--+-~--+-+-~ 
1 E(mW/cm2) 10 O 5 10VcE(V)15 

Fig. 8 VcE = 5 V; A= 930 nm; Tj = 25 °c. Fig. 9 A= 930 nm; Tj = 25 DC; typ. values. 
---~~~~~~~~~~~~~~~~~~~~~~~~ 
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Silicon planar epitaxial phototransistor 

150 ~~~~~~~~~~~1_z_s_2s~o3 

Ptot 

(mWl1--+-+-+-+-+-+-+-+-+-+-+-+-+-+-1-+-+-1-1-1 

0 .__.._.__.._.__.__.._.__.__.._.__,__J.....1..-+-J.....J...-+->-L.....l~ 

0 50 Tamb (oC) 100 

Fig. 10 Total power dissipation as a function 
of ambient temperature. 

N 
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IZ 
v 
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Fig. 11 Spectral response. 

7Z82804 
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Fig. 12. 
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AND SELECTION GUIDE 
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SELECTION 
GUIDE 

OUTLINE INDICATION 
dimensions in mm 

item no. 

<Ji 5 1A 

2A 

~ 3A er ..... 4A 

5A 
6 

SOD-63 7A 
8 
9A 

1QA 

<Ji3 11 
12 

~ 13 
14 

'"""" 15 
SOD-53E 

<Ji2 ~ 

DC~ ..... 
16 
17 
18 

SOD-79 

<P2 ~ 

DC~ .... 19 

SOD-78 

5x2,5 ~ 
20 

~ ..... 21 
22 

SOD-65 

5 x 2,5 23A 
DC 

~ 24A 

~"""" 
25A 
26A 

27A 
SOD-76 28A 

29A 

Selection guide for LEDs (visible light) 

grouped according to light families 

type light A.peak 
VF at 

number colour <l'.50% IF= 10mA 
nm v 

CQX24 hyper-red 650 250 1,75 

CQX54 super-red 630 250 2,1 
CQX64 super-green 565 250 2,1 
CQX74 yellow 590 250 2,1 

CQW24 hyper-red 650 600 1,75 
CQX51 super-red 630 600 2,1 

CQY24B standard-red 650 60° 1,6 
CQY94 green 560 60° 2,1 
CQY94B super-green 565 60° 2,1 
CQY96 yellow 590 60° 2,1 

CQW54 hyper-red 650 60° 1,75 
CQW51 super-red 630 60° 2,1 

CQY54A standard-red 650 60° 1,6 
CQY95B super-green 565 600 2,1 
CQY97A yellow 590 600 2,1 

CQW20A hyper-red 650 1000 1,75 
CQW21 super-green 565 1000 2,1 
COW22 yellow 590 1000 2,1 

CQT11 bi-colour see item 46 

CQX10 super-red 630 500 2,1 
CQX11 super-green 565 50° 2,1 
CQX12 yellow 590 500 2,1 

CQW10A hyper-red 650 100° 1,75 

CQW10 super-red 630 100° 2,1 
CQW11A super-green 565 100° 2, 1 
CQW12 yellow 590 100° 2,1 

CQW10B super-red 630 100° 2,1 
CQW11B super-green 565 100° 2,1 
CQW12B yellow 590 100° 2,1 

IF package: 
max. colour/ 
mA diffuser 

100 transparent 

30 transparent 
60 transparent 
30 transparent 

100 red/diff 
30 red/diff 

50 red/diff 
30 green/di ff 
60 green/diff 
30 yellow/diff 

60 red/diff 
30 red/diff 

50 red/diff 
60 green/diff 
30 yellow/diff 

60 red DC 
60 green DC 
30 yellow DC 

30 red/diff 
60 green/di ff 
30 yellow/diff 

100 dark red 

30 red 
60 green 
30 yellow 

30 dark red 
60 dark green 
30 dark yellow 

A indicates availability of a long lead (25 mm) version; in that case letter L is added to the type 
number e.g. CQX24L. 

DC double cast product (with diffusing zone), flat top . 
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existing Iv classes in med at IF= 10 mA 

0,5 0,7-1,6 1,0-2,2 1,6-3,5 3,0-7,0 5-12 10-22 16-35 30-70 

SELECTION 
GUIDE 

50-120 

I* >20 II*> 50 Ill*> 100 

x• > 12 
x• > 12 
X*>12 

1*>4,0 II*> 7,5 
I* II Ill 

I* ·11 Ill IV* For these classes IF = 20 mA 
I* II Ill IV* 
I* Ill IV V* 
I* 111 IV V* 

X* >4,0 v VI VII* 
X* 

X* II Ill* For these classes IF = 20 mA 
X* Ill IV V* 
X* Ill IV V* 

-- ----

X* 
X* 
X* 

I* II Ill IV* 
I* II 111 IV* 
I* II Ill IV* 

X* Ill IV 
x• 11 · Ill 
x• II Ill 
X* II Ill 

X* II Ill 
X* II Ill 
X* II Ill 

X class without classification number; basic type number used only, e.g. CQX54. 
class without maximum Iv value; minimum Iv level specified only. 



SELECTION 
GUIDE 

OUTLINE INDICATION 
dimensions in mm 

item no. 

5 x 1 3().6. 
DC ~ 31"' 

~ ..... 32..l. 
33"' 

SOD-75 

5x3 34..l. 
DC 

~ 35"' 

~ .... , 
36..l. 
37"' 

SOD-77 

5x5 38 

DC~ 39 
40 
41 

SOD-74 

7 x 14,5 
DC 

-------- 42 
43 

"'' 

SOD-73 

5x3 SOD-77 45 

<P 2 SOD-78 46 

5x1 SOD-75 47 

type light 
number colour 

COV60A hyper-red 

COV60 super-red 
COV61A super-green 
COV62 yellow 

COV70A hyper-red 

COV70 super-red 
COV71A super-green 
COV72 yellow 

CQV80AL hyper-red 

CQV80L super-red 
COV81 L super-green 
COV82L yellow 

CQN10 hyper-red 
CQN11 super-green 

CQT10 hyper-red 
super-green 

COT11 hyper-red 
super-green 

CQT12 hyper-red 
super-green 

>-peak 
VF at IF package: 

Cl'.50% IF= 10mA max. colour/ 
nm v mA diffusor 

650 1100 1,75 100 red 

630 1100 2,1 30 red 
565 1100 2,1 60 green 
590 1100 2,1 30 yellow 

650 1000 1,75 100 red 

630 100° 2,1 30 red 
565 100° 2,1 60 green 
590 1000 2,1 30 yellow 

650 1000 1,75 100 red 

630 1000 2,1 30 red 
565 100° 2,1 60 green 
590 100° 2,1 30 yellow 

650 1000 1,75 100 red 
565 1000 2,1 60 green 

650 1100 1,75 100 transp. DC 
565 2,1 60 
650 1100 1,75 100 transp. DC 
565 2,1 60 
650 1100 1,75 100 transp. DC 
565 2,1 60 

.& indicates availability of long lead (25 mm) version; in that case letter L is added to the type 
number e.g. COX24L. 

DC double cast product (with diffusing zone), flat top. 
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existing Iv classes in med at IF= 10 mA 

0,5 0,7-1,6 1,0-2,2 1,6-3,5 3,0-7,0 5-12 10-22 16-35 30-70 

x• Ill IV 

x• II Ill 
X* II Ill 
x• II Ill 

x· Ill IV 

x· II Ill 
x• II Ill IV 
x• II Ill 

X* Ill IV 

x• II Ill 
x• II Ill 
x• II Ill 

x• >2 
x· >2 For this class IF = 20 mA 

x• 1 
x• For this class IF = 20 mA 
X* I I 
x· For this class IF = 20 mA 
X* I I 
X* For this class IF = 20 mA 

X class without classification number; basic type number used only, e.g. CQX54. 
class without maximum Iv value; minimum Iv level specified only. 

SELECTION 
GUIDE 
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GaAIAs LIGHT EMITTING DIODE 

Infrared light emitting diode in hermetic T0-46 encapsulation, designed for fibre-optic transmissions 
over short and medium distances, mainly for military and industrial applications. 

It is optimized to be coupled with a 200 µm core diameter fibre and to be used in combination with the 
BPF24 receiver. 

The crystal is electrically isolated from the case. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 25 oc 

Optical power coupled into fibre (</J core= 200 µm 
and NA= 0,2) at IF= 100 mA 

Switching times 
at IF= 100 mA 

Wavelength at peak emission 

MECHANICAL DATA 

Fig. 1. 

Pinning: 
1 =anode 
2 =cathode 
3 =case 

1,17 
max 

1.s 
:!:0,11 

-4,Bmax-

0.6- lj ±0,1 

08 -

- 2111-
- 5,8 max----.... 

VR max. 3 v 
IF max. 100 mA 

Ptot max. 250 mW 

<Pe min. 200 µW 

tr typ. 10 ns 
tf typ. 10 ns 

Apk typ. 830 nm 

Dimensions in mm 

_J 05 
C=:::JtmOx 

= 

-4,7max----12,7mm- nes13s 

(1) Case diameter over this length is 4,7 (+ 0,05; -0, 1) mm. 
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CQF24 J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR max. 3 v 
Forward current IF max. 100 mA 

Forward current (peak) 
t = 10 µs; o = 0, 1 IFM max. 300 mA 

Total power dissipation up to Tamb = 25 °c 
device mounted on a printed circuit Ptot max. 250 mW 

Junction temperature Tj max. 150 °c 

Operating temperature Top -55 to + 125 oc 

Storage temperature Tstg -65 to + 150 oc 

THERMAL RESISTANCE 

From junction to ambient when the device 
typ. 400 K/W 

is mounted on a printed circuit Rthj-a max. 500 K/W 

From junction to case Rth j-c 
typ. 100 K/W 
max. 150 K/W 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Forward voltage 
typ, 2,2 v 

at IF= 100 mA VF max. 2,5 v 
Reverse current 

at VR = 3 V IR max. 100 µA 

Radiant power coupled into fibre 
min. 200 µW 

at IF= 100 mA rf>e 
q, core = 200 µm, \ 

typ, 400 µW 
NA= 0,2 / see notes 1 and 2 

Radiant intensity 
at IF= 100mA le min. 5 mW/sr 

min. 800 nm 
Wavelength at peak emission A.pk typ. 830 nm 

max. 880 nm 

Bandwidth at half height 8503 typ, 40 nm 

Switching times 
typ. 10 ns at I Fon= 100 mA tr max. 15 ns 

tf 
typ, 10 ns 
max. 15 ns 
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GaAIAs Light emitting diode l _____ ca __ F2_4 __ 

NOTES 

~.".-~-=-----+ 
_I d I_ ,,,.,,. 

Fig. 2 Distanced and lateral displacement x. 

1. For this measurement the device is shifted along its 3 axes, so that the maximum power is coupled 
into the fibre. 

If the device is adjusted in front of the geometrical axis of the same fipre with distance d = 0, 7 mm, 
Pmin = 100 µ.W. 

Pinj(x) ( tPx ) 2 2. For a different core diameter tPx.;;;; 200 µ.m: _p ___ = -
inj(200) 200 

Pinj(x) ( NAx ) 2 
For a different numerical aperture NAx.;;;; 0,2: --- = --

Pinj(0,2) 0,2 
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COF24 I J 
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50 
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7Z88691 

j 
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I7 

Fig. 3 T amb = 25 oc. 

2,6 ~~~~-~~~--..-:-'7Z::;88::,:6:::_.o93 

I ~ t--f--;_ IF= lOOmA 
2.21---1-+-+-i=~:...cclF~-1--1----1 

t-+-
"t--t--,._ 1 

1,8 f--t--1--+-P" ....... =c+-~ 1-----+--1 

I I -J--1-. 
t-h._ 1 

1,4 f--t--1--+-+=-kc-+-~ 

J ..... 
1,0 ~~--'-~-~~--'-~-~_J__J 
-100 

Fig. 5. 

100~~~~~~~~~~~7!Z!88~6,95 
le 

(mW/sr) 
r--t--+-----J-++++++---+ ~:i;::;:-++-+H+H 

10~~/'-

0, 1 '---'---1......l--L..LI..l..l.1---'--'-.J....L_LJ_LL 

10 100 -· IF (mA) 1000 

Fig. 7 T amb = 25 °c; Ton = 1 O µs; 6 = 0,01. 
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Fig. 4 Tamb = 25 °c; Ton= 1 O µs; 6 = 0, 1. 
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Fig. 6 Tamb = 25 oc. 
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GaAIAs Light emitting diode 

7Z88700 
¢e 

(%) >----+--+--+--+--+--+-+__,-I--+--+----< 

IL ~ 

1001--r-+..-1<--+--t--+-+--J.---l-l--+--I 
_{]\ 

50 ~ 

o I--+--+--+--+--+--+-~-+--'--"-'--' 
o d(mm) 

Fig. 9 See notes 1 and 2. 

t 
o 1----+---+---'---'---+---'---'-__J 

750 790 830 870 910 
A (nm) 

Fig. 11 IF = 100 rnA; Tarnb = 25 °c. 

CQF24 

oc__J_ _ _L___J _ _J__i____l _ _J___J 

200 100 100 200 
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Ptot 
(mW) 

200 
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o 
o 

x(µm) 

Fig. 10 Distanced= 700 µrn. 
See notes 1 and 2. 
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Fig. 12. 
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--------------_Jl_CQL10A--
DOUBLE HETEROSTRUCTURE AIGaAs LASER 

The COL 10A is designed for reading applications such as: video-audio disc applications, optical memories, 
security systems, etc. 

This device is mounted in an hermetic SOT-148 encapsulation specifically designed for easy alignment 
in an optical read or write system. The copper heatsink is circular and precision engineered with a 
diameter accuracy of +0, -9 µm. Laser-stripe and mechanical axis coincide within 50 µm. 

The COL 10A is standard equipped with a photo p-i-n diode, optically coupled to the rear emitting facet 
of the laser. This fast responding (less than 20 ns) photodiode can be used as a sensor to control the 
laser radiant output level. The ultra-flat top window (flat within two fringes) guarantees an unperturbed 
beam wavefront. 

QUICK REFERENCE DATA 

Threshold current at Tc= 30 °c 
C.W. radiant output power up to Tc= 60 °c 
Wavelength at peak emission 

typ. 

typ. 

typ. 

65 mA 

5 mW 

820 nm 

MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-148. --0~:~~~19h61--

( 1) Position of the laser 
crystal from the 
reference plane. 

(2) Within the plane of 
</> 6,8 protrusions 
and irregularities 
are permitted. 

--.e11,6max-- window 

.....-crystal 

_j 2,54 j_ 

(3) The positional accu- y 
racy of the laser stripe 131 

1

. )d;1, 
with respect to the ~ - / 
flange diameter. ___ 45°±1° 

I 'n th,s plane 
' no 
I pratrus,ans 

- _00,s113xl 

--06,8121:1 I 
---08,8---

7282891 
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CQL10A J 
LASER 

The double heterostructure stripe laser operates in single transverse, multiple longitudinal mode (TE00 ) 

over the full power range. The structure is designed to operate C.W. 5 mW up to relatively high tempera
tures (60 oc case temperature) and a wavelength of 820 nm which makes reading standard Video Long 
Play records and compact discs (DAD) a possible application. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Radiant output power <fie max. 10 mW 

Reverse voltage VR max. 1 v 
Temperatures (both laser and photodiode) 

C.W. operation Tc -20 to +60 oc 
storage Tstg -55to+100 oc 

CHARACTERISTICS 

Threshold current 
65 mA at Tc= 30 oc Ith typ. 
90 mA at Tc= 60 oc 

Operating current 
typ. 85 mA <fie= 5 mW; Tc= 30 oc lop max. 120 mA 

<fie= 5 mW; Tc= 60 oc lop 
typ. 120 mA 
max. 160 mA 

Recommended operating radiant output power 
up to Tc= 60 oc <fie typ. 5 mW 

Forward voltage drop up to Tc= 60 °c 
<Pe= 5 mW VF typ. 2,5 v 

Wavelength at peak emission 
<fie= 5 mW; Tc= 30 oc Apk typ, 820 nm 

Spectral width at half height 
<fie= 5 mW Aft. typ, 4 nm 

Far-field angle at half-intensity directions (FWHM) 
perpendicular to the junction plane °'50%(1) typ. 50 0 

parallel to the junction plane ac503(1l) typ. 35 0 

Near-field width at half-intensity directions (FWHM) 050% typ. 6-7 µm 

Astigmatism (distance between focal lines) Ao typ. 15 µm 

Series resistance Rs typ, 5Q 

Differential efficiency at <fie= 2 mW € typ. 0,15 W/A 

Spontaneous emission at Ith ¢span typ. 0,5 mW 

Turn-on/turn-off time (above threshold) tonltoff typ, ns 

Degradation rate 
1 dlop 

Tc = 60 °c; ¢e = 5 mW 1 · dT typ. 5 %/Kh 
op 

Temperature coefficient of wavelength 
d;\pk 

typ. 0,25 nm/K dT 

Temperature coefficient of Ith 
I dlth 

Ith '(fftyp. %/K 

Thermal resistance 
from junction to case Rth j-c typ. 50 K/W 
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Double heterostructure AIGaAs laser 

7208860 

-30° -20° -10° o0 10° 20° 30° 
a 

PHOTODIODE 

RATINGS 

CQL10A 

Fig. 2 Far-field pattern. 
a. parallel to the junction plane. 
b. perpendicular to the junction plane. 

Limiting values in accordance with the Absolute Maximum System (IEC 134l 

Reverse voltage 

CHARACTERISTICS 

Luminous sensitivity at VR = 15 V 

Dark reverse current at V R = 15 V 

Capacitance at V R = 0 

Monitor diode current at V R = 15 V 

7288923 

T T 
¢eat60°c ¢e 

(mW) 

T L'.1 

50 IF (mA) 100 

Fig. 3 Forward voltage drop (VFl and 
radiant output power (¢el of laser diode 
as a function of forward current; typ. values. 

¢e 
(mW) 

N 

IR(Dl 

Cd 

IR(Ll 

max. 30 v 

typ. 0,5 A/W 

max. 10 nA 

max. 5 pF 

150-400 µA/mW 

7288922 

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

0 0,5 
IRILI (mAI 

1,0 

Fig. 4 Radiant output power (¢el as a function 
of monitor current of photodiode; VR (photo
diode) = 15 V; typ. values. 
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100 

CQL10A J 
av 

BZX79 
-C6VB 1,5 1,8 

kU kU 

100 
+ 100µF 

nF (10V) 
560U 

120U 

zero 

330 330 
80140 n n 

(cooled) 

-9V 
7Z88921 

* Ten-turn. Zero position is at 0,58 revolution. Each revolution is equivalent to 500 µA monitor 
diode current. Adjust from zero position. 

Fig. 5 Recommended control circuit for continuous operation. 

OPERATING PRECAUTIONS 

Semiconductor lasers in general are easily damaged by overdriving and electrical transients. Electrically, 
the laser diode is a very reliable device and can "easily withstand current surges of several amperes. 
Optically, however, the laser diode is more susceptible to damage because of the extremely high 
optical flux density passing through both facets, while in operation. By overdriving or transients to the 
laser, even for pulses in the nanosecond region, the optical flux density can rise to unacceptable values 
(10 to 100 MW/cm 2 ), causing gradual or catastrophic degradation of the laser facets. Current transients 
should therefore be carefully avoided; they can substantially decrease the laser life time. 

CAUTION 

Aluminium gallium arsenide lasers emit radiation which is invisible to the human eye. When in use, do 
not look directly into the device. Direct viewing of laser light at close ranges, especially in conjunction 
with collimating lenses, may cause eye damage. 

The device falls within safety class 38 of the international standard code. 

April 1983 



CQL13 

COLLIMATOR PEN 

The collimator pen COL 13 is used for reading applications such as: data retrieval, video-audio disc 
applications, optical memories, security systems etc. 

The pen is mounted in a non-hermetic encapsulation, specifically designed for easy alignment in an 
optical read or write system, and consists of a lens system and a laser device. The lens system collimates 
the diverging laser light. The wavefront quality is diffraction limited. A cylindrical lens is used for 
correction of the astigmatism of the laser. 
The housing is circular and precision manufactured with a diameter accuracy between + 0 and -11 µm. 

QUICK REFERENCE DATA 

Output power <Pe 
Current at output power <Pe= 2 mW and temperature of 60 °c 
Wavelength at peak emission Apk 

Wavefront form of bundle (non-convergent) 
divergence 

MECHANICAL DATA 

Fig. 1. 

--
r-------34------r 

7Z82891 I 24.3 
1
--0+5 

·{'"Fff r--=r~+, 
marking laser emitted 

crystal lrght 

max. Bg 

angle between the mechanical and optical axis..; 10 mrad 

type number COL 13 and serial number 

2 mW 

< 175 mA 

typ. 790 nm 

< 0,3 mrad 

Dimensions in mm 

laser 
crystal pin 1 

_.,,~1 

pin 2 pm 3 
(shortest) 

7285755 

Mass 

Concentricity 

Marking 

Mounting 

Accessories 

WARNING 

on a p.c. board by means of a specifically designed connector 

the pen is supplied with a connector 

THE LASER AND CONSEOUENTL Y THE COLLIMATOR PEN HAS POSITIVE 
POLARITY ON THE CASE. 
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CQL13 J 
CHARACTERISTICS 

Measuring conditions 

Climatological relative humidity 5-90%, atmospheric pressure. Housing temperature of the 
pen 5-60 oc 

Electrical 

Optical 

d.c. operation, optical feedback drive and protection against transients 

only the radiation in a bundle with a diameter of 5,4 mm is relevant 

Optical data 

Output power 

Spectral 
wavelength 
bandwidth 
wavelength 

Bundle properties 
dimension 
wavefront form 
aberrations 

polarization 
polarization ratio 

Intensity distribution 
transversal mode 
longitudinal mode 
symmetry 

ripple 

filling ratio I rim/I max 

<Pe max. 2 mW (see Fig. 4) 

790 ± 10 nm 
< 4 nm (see note) 
approx. 0,25 nm/K 

</> 5,4 mm 
plane, non-convergent divergence< 0,3 mrad 
variance of wavefront with respect to the 
Gaussian reference sphere is less than 
A. 2/300 
plane 
typ. 35: 1 

TE00-fundamental 
see note 
variation of optical power in the four quadrants 
(see Fig. 2) typ. 20% 
local value of the intensity< 15% of the 
smooth value 
>0,17 

Note: the number of longitudinal modes is related to the spectral width. 

Electrical data 

Current 

Fig. 2. 

at <Pe= 2 mW and Th = 60 oc 

Drive voltage V d 

Resistance between collimator 
pen and connector at 10 mA, 
max. 20 mVpp and 1 kHz 
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~~Co-lli-ma-to-rp-en~~~~~~~~~~~---Jl~~-C-Q_L1_3~~ 
PHOTODIODE (see Fig. 5) 

RATINGS 

Reverse voltage 

CHARACTERISTICS 

Monitor diode sensitivity (ratio of photodiode 

30 v 

current to optical power emitted by collimator pen) 
at ¢e = 2 mW 0,1 A/W 

Dark reverse current 
at VR = 15 V IR(D) < 10 nA 

Capacitance 
at VR = 0 5 pF 

ENVIRONMENTAL TESTS 

The device meets all specifications mentioned below 2 hours after each test. During these tests the 
collimator pen is not operating. 

test 

Rapid change 
of temperature 

Dry heat 

Cold 

Damp heat, 
steady state 

Damp heat, cyclic 

Vibration 

Shock 

Bump 

Cleaning test 

in accordance with 

I EC 68-2-14, 
test Na 

IEC68-2-2, 
test Be 

I EC 68-2-1 
test Aa 

I EC 68-2-3 
test Ca 

IEC68-2-30 
test Db 

IEC68-2-6 
test Db 

IEC68-2-27 
test Ea 

IEC68-2-29 
test Eb 

conditions 

-25 oc to 25 oc to 70 oc to 25 oc; duration 
of each exposure 30 min and 10 cycles in total 

Temperature: 70 oc 
Duration: 7 days 

Temperature: -25 oc 
Duration: 7 days 

Temperature: 40 oc 
Relative humidity (R.H.): 90-95% 
Duration: 42 days 

Temperature/R. H. 
45 OC/100% (12 h) to 
25 oc; 85% (12 h 
Duration of one cycle: 24 hours 
Number of cycles: 42 

Frequency range: 10-55 Hz 
Amplitude: 0,75 mm 
Duration: 6 hours (2 h in each of directions) 

Pulse shape: half-sine 
Pulse duration: 11 ms 
Peak acceleration: 981 m/s 2 

Number of shocks: 10 in each of 3 directions 

Pulse duration: 6 ms 
Peak acceleration: 390 m/s2 

Number of bumps: 1000 
Axes of direction: 6 

The cylinder lens at the side of the long conjugate is cleaned 100x with a 
small piece of cotton wool, soaked in a 45-95% solution of ethyl-alcohol in 
water, attached to the end of a small stick. 
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7284873 

* Ten-turn. Zero position is at 0,58 revolution. Each revolution is equivalent to 500 µA monitor diode 
current. 

Fig. 3 Recommended control circuit. 

OPERATING PRECAUTIONS 

Semiconductor lasers in general are easily damaged by overdriving and transients. Electrically, the laser 
diode is a very reliable device and can easily withstand current surges of several amperes. Optically, 
however, the diode laser is more susceptible to damage because of the extremely high optical flux 
density passing through both facets, while in operation. By overdriving or transients to the laser, even 
for pulses in the nanosecond region, the optical flux density can rise to unacceptable values ( 10 to 
100 MW/cm 2 ), causing gradual or catastrophic degradation of the laser facets. 
Current transients should therefore be carefully avoided; they decrease the laser life time. 

CAUTION 

Aluminium gallium arsenide lasers emit radiation which is invisible to the human eye. When in use, 
do not look directly into the device. Direct viewing of laser light at close ranges, especially in conjunc
tion with collimating lenses, may cause eye damage. 

The device meets the requirements of safety class 3B of the international standard code. 

7285752 7285753 

z 
_L1 

typ ± 0,5 

~ 
~ 

Yfvp 
v 

v 
J7 

7 

I 
i 

v 
y 0'---'----'-'~+=7'~_L__J____J_~_L_~o 

0 100 IF lmA) 200 
0 

0 ¢ 0 (mW) 

Fig. 4 Th= 60 oc. 
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l ____ c_o_L-13_A __ 

COLLIMATOR PEN 

The collimator pen COL 13A is used for reading applications such as: data retrieval, video-audio disc 
applications, optical memories, security systems etc. 

The pen is mounted in a non-hermetic encapsulation, specifically designed for easy alignment in an 
optical read or write system, and consists of a lens system and a laser device. The lens system collimates 
the diverging laser light. The wavefront quality is diffraction limited. A cylindrical lens is used for 
correction of the astigmatism of the laser. 
The housing is circular and precision manufactured with a diameter accuracy between+ 0 and -11 µm. 

QUICK REFERENCE DATA 

Output power <Pe 
Current at output power <Pe = 2 mW and temperature of 60 oc 

Wavelength at peak emission Apk 

Wavefront form of bundle (non-convergent) 
divergence 

MECHANICAL DATA 

Fig. 1. 

---+ 
---+ 

1.------34------1 

7282891 
I 24.3 

1
--a + 6 

++,r--=r~+, 
morkmg laser emitted 

crystal light 

max. 8 g 

angle between the mechanical and optical axis.;;; 10 mrad 

type number COL 13A and serial number 

2 mW 

< 175 mA 

typ. 820 nm 

< 0,3 mrad 

Dimensions in mm 

laser 
crystal pin 1 ., ... , 
pin 2 pm 3 

!shortest) 
7Z85755 

Mass 

Concentricity 

Marking 

Mounting 

Accessories 

on a p.c. board by means of a specifically designed connector 

the pen is supplied with a connector 

WARNING THE LASER AND CONSEOUENTL Y THE COLLIMATOR PEN HAS POSITIVE 
POLARITY ON THE CASE. 

January 1983 105 



CQL13A J 
CHARACTERISTICS 

Measuring conditions 

Climatological relative humir:Jity 5-90%, atmospheric pressure. Housing temperature of the pen 
5-60 °c 

Electrical 

Optical 

d.c. operation, optical feedback drive and protection against transients 

only the radiation in a bundle with a diameter of 5,4 mm is relevant 

Optical data 

Output power 

Spectral 
wavelength 
bandwidth 
wavelength drift 

Bundle properties 
dimension 
wavefront form 
aberrations 

polarization 
polarization ratio 

Intensity distribution 
transversal mode 
longitudinal mode 
symmetry 

ripple 

filling ratio 1rim/1max 

max. 2 mW (see Fig. 4) 

820 ± 10 nm 
< 4 nm (see note) 
approx. 0,25 nm/K 

rjJ 5,4 mm 
plane, non·convergent divergence< 0,3 mrad 
variance of wavefront with respect to the 
Gaussian reference sphere is less than 
A 2/300 
plane 
typ. 35: 1 

TE00-fundamental 
see note 
variation of optical power in the four quadrants 
(see Fig. 2) typ. 20% 
local value of the intensity< 15% of the 
smooth value 
>0,17 

Note: the number of longitudinal modes is related to the spectral width. 

Electrical data 

Current 

Fig. 2. 

at rfle = 2 mW and Th= 60 oc 

Drive voltage Vd 

Resistance between collimator 
pen and connector at 10 mA, 
max. 20 mVpp and 1 kHz 
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~~~C-o-1-li-m-at_o_r_p-en~~~~~~~~~~~~~~~~~~~-·~J CQL13A 

PHOTOD/ODE (see Fig. 5) 

RATINGS 

Reverse voltage 

CHARACTERISTICS 

Monitor diode sensitivity (ratio of photodiode 

30 v 

current to optical power emitted by collimator pen) 
at <Pe= 2 mW 0,1 A/W 

Dark reverse current 
at VR = 15 V IR(D) < 10 nA 

Capacita nee 
at VR = 0 5 pf 

ENVIRONMENTAL TESTS 

The device meets all specifications mentioned below 2 hours after each test. During these tests the 
collimator pen is not operating. 

test 

Rapid change 
of temperature 

Dry heat 

Cold 

Damp heat, 
steady state 

Damp heat, cyclic 

Vibration 

Shock 

Bump 

Cleaning test 

in accordance with 

IEC68-2-14, 
test Na 

IEC68-2-2, 
test Be 

IEC68-2-1 
test Aa 

IEC68-2-3 
test Ca 

IEC68-2-30 
test Db 

IEC 68·2-6 
test Db 

IEC68-2-27 
test Ea 

IEC68-2-29 
test Eb 

conditions 

-25 oc to 25 oc to 70 oc to 25 oc; duration of 
each exposure 30 min and 10 cycles in total 

Temperature: 70 oc 
Duration: 7 days 

Temperature: -25 oc 
Duration: 7 days 

Temperature: 40 oc 
Relative humidity (R.H.): 90-95% 
Duration: 42 days 

Temperature/R.H. 
45 OC/100% ( 12 h) to 
25 oc; 85% (12 h) 
Duration of one cycle: 24 hours 
Number of cycles: 42 

Frequency range: 10-55 Hz 
Amplitude: 0,75 mm 
Duration: 6 hours (2 h in each of directions) 

Pulse shape: half-sine 
Pulse duration: 11 ms 
Peak acceleration: 981 m/s 2 

Number of shocks: 10 in each of 3 directions 

Pulse duration: 6 ms 
Peak acceleration: 390 m/s 2 

Number of bumps: 1000 
Axes of direction: 6 

The cylinder lens at the side of the long conjugate is cleaned 1 OOx with a small 
piece of cotton wool, soaked in a 45-95% solution of ethyl-alcohol in water, 
attached to the end of a small stick. 
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CQL13A 

ov 

1,5 1,8 
kil kil 

470µF 
(25V) 

+ lOOµF 
100 (lOV) 
nF 

560'1 

120'1 

6,8µH 

330 
80140 iJ 

(cooled) 

-9V 
7284873 

* Ten-turn. Zero position is at 0,58 revolution. Each revolution is equivalent to 500 µA monitor diode 
current, 

Fig. 3 Recommended control circuit. 

OPERATING PRECAUTIONS 

Semiconductor lasers in general are easily damaged by overdriving and transients. Electrically, the laser 
diode is a very reliable device and can easily withstand current surges of several amperes. Optically, 
however, the diode laser is more susceptible to damage because of the extremely high optical flux 
density passing through both facets, while in operation. By overdriving or transients to the laser, even 
for pulses in the nanosecond region, the optical flux density can rise to unacceptible values (10 to 
100 MW/cm 2), causing gradual or catastrophic degradation of the laser facets. 
Current transients should therefore be carefully avoided; they decrease the laser life time. 

CAUTION 

Aluminium gallium arsenide lasers emit radiation which is invisible to the human eye. When in use, do 
not look directly into the device. Direct viewing of laser light at close ranges, especially in conjunction 
with collimating lenses, may cause eye damage. 

The device meets the requirements of safety class 38 of the international standard code. 

7Z85752 7285753 

7 
typ 

0,5 '----'---1--'--...j._-'-17_,,_:K"-,"'yp'-l--l--'--

1 17 
]7 

0L...-L~'"""..-1~J::7'c__i__Jc__[__J_~o 
v 

o'-'--1~]7'---"-L--'----'--'---'-,__-'-~ 
0 100 IF (mA) 200 0 ¢e (mW) 

Fig. 4 Th= 60 oc. 
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l CQL13C 

COLLIMATOR PEN 

The collimator pen COL13C is used for reading applications such as: data retrieval, video-audio disc 
applications, optical memories, security systems etc. 

The pen is mounted in a non-hermetic encapsulation, specifically designed for easy alignment in an 
optical read or write system, and consists of a lens system and a laser device. The lens system collimates 
the diverging laser light. The wavefront quality is diffraction limited. A cylindrical lens is used for 
correction of the astigmatism of the laser. 
The housing is circular and precision manufactured with a diameter accuracy between + 0 and -11 µm. 

QUICK REFERENCE DATA 

Output power 

Current at output power <Pe= 2 mW and temperature of 60 °c 
Wavelength at peak emission 

Wavefront form of bundle (non-convergent) 
divergence 

MECHANICAL DATA 

Fig. 1. 

--
7282891 I 24.3 

1
_o+6 

+,-~r--=r~·,lh6 
marking laser emitted 

crystal light 

max. 8 g 

angle between the mechanical and optical axis.;:; 10 mrad 

type number COL 13C and serial number 

<Pe 2 mW 

< 175 mA 

Apk typ. 870 nm 

< 0,3 mrad 

Dimensions in mm 

laser 
crystal pin 1 «fg"t] 
pin 2 pin 3 

!shortest) 
7285755 

Mass 

Concentricity 

Marking 

Mounting 

Accessories 

on a p.c. board by means of a specifically designed connector 

the pen is supplied with a connector 

WARNING THE LASER AND CONSEQUENTLY THE COLLIMATOR PEN HAS POSITIVE 
POLARITY ON THE CASE. 
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CQL13C 

CHARACTERISTICS 

Measuring conditions 

Climatological relative humidity 5-90%, atmospheric pressure. Housing temperature of the pen 
5-60 oc 

Electrical 

Optical 

d.c. operation, optical feedback drive and protection against transients 

only the radiation in a bundle with a diamet~r of 5,4 mm is relevant 

Optical data 

Output power 

Spectral 
wavelength 
bandwidth 
wavelength drift 

Bundle properties 
dimension 
wavefront form 
aberrations 

polarization 
polarization ratio 

Intensity distribution 
transversal mode 
longitudinal mode 
symmetry 

ripple 

filling ratio 1rim/1max 

<Pe max. 2 mW (see Fig. 4) 

870±10nm 
< 4 nm (see note) 
approx. 0,25 nm/K 

</J5,4mm 
plane, non-convergent divergence< 0,3 mrad 
variance of wavefront with respect to the 
Gaussian reference sphere is less than 
;>.. 2/300 
plane 
typ. 35: 1 

TE00-fundamental 
see note 
variation of optical power in the four quadrants 
(see Fig. 2) typ. 20% 
local value of the intensity< 15% of the 
smooth value 
>0,17 

Note: the number of longitudinal modes is related to the spectral width. 

Electrical data 

Current 

Fig. 2. 

at <Pe= 2 mW and Th= 60 oc 

Drive voltage V d 

Resistance between collimator 
pen and connector at 10 mA, 
max. 20 mV pp and 1 kHz 
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CQL13C 

PHOTOD/ODE (see Fig. 5) 

RATINGS 

Reverse voltage 

CHARACTERISTICS 

Monitor diode sensitivity (ratio of photodiode 

30 v 

current to optical power emitted by collimator pen) 
at ¢e = 2 mW 0,1 A/W 

Dark reverse current 
atVR=15V IR(D) < 10 nA 

Capacitance 
at VR = 0 5 pF 

ENVIRONMENTAL TESTS 

The device meets all specifications mentioned below 2 hours after each test. During these tests the 
collimator pen is not operating. 

test 

Rapid change 
of temperature 

Dry heat 

Cold 

Damp heat, 
steady state 

Damp heat, cyclic 

Vibration 

Shock 

Bump 

Cleaning test 

in accordance with 

IEC68-2-14, 
test Na 

IEC68-2-2, 
test Be 

IEC68-2-1 
test Aa 

IEC68-2-3 
test Ca 

IEC68·2·30 
test Db 

IEC68·2-6 
test Db 

IEC68-2-27 
test Ea 

IEC68·2-29 
test Eb 

conditions 

-25 oc to 25 oc to 70 oc to 25 oc; duration 
of each exposure 30 min and 10 cycles in total 

Temperature: 70 oc 
Duration: 7 days 

Temperature: -25 oc 
Duration: 7 days 

Temperature: 40 oc 
Relative humidity (R.H.): 90-95% 
Duration: 42 days 

Temperature/R. H. 
45 OC/100% (12 h) to 
25 oc; 85% (12 h) 
Duration of one cycle: 24 hours 
Number of cycles: 42 

Frequency range: 10-55 Hz 
Amplitude: 0, 75 mm 
Duration: 6 hours (2 h in each of directions) 

Pulse shape: half-sine 
Pulse duration: 11 ms 
Peak acceleration: 981 m/s2 

Number of shocks: 10 in each of 3 directions 

Pulse duration: 6 ms 
Peak acceleration: 390 m/s 2 

Number of bumps: 1000 
Axes of direction: 6 

The cylinder lens at the side of the long conjugate is cleaned 1 OOx with a small 
piece of cotton wool, soaked in a 45-90% solution of ethyl-alcohol in water, 
attached to the end of a small stick. 
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CQL13C 

BZX79 
-C6V8 

+ 

560!1 

80140 
(cooled) 

-sv----, 

100 
nF 

7Z84873 

--
COL13C 

• Ten-turn. Zero position is at 0,58 revolution. Each revolution is equivalent to 500 µA monitor diode 
current. 

Fig. 3 Recommended control circuit. 

OPERATING PRECAUTIONS 

Semiconductor lasers in general are easily damaged by overdriving and transients. Electrically, the laser 
diode is a very reliable device and can easily withstand current surges of several amperes. Optically, 
however, the diode laser is more susceptible to damage because of the extremely high optical flux 
density passing through both facets, while in operation. By overdriving or transients to the laser, even 
for pulses in the nanosecond region, the optical flux density can rise to unacceptible values (10 to 
100 MW/cm 2), causing gradual or catastrophic degradation of the laser facets. 
Current transients should therefore be carefully avoided; they decrease the laser life time. 

CAUTION 

Aluminium gallium arsenide lasers emit radiation which is invisible to the human eye. When in use, do 
not look directly into the device. Direct viewing of laser light at close ranges, especially in conjunction 
with collimating lenses, may cause eye damage. 

The device meets the requirements of safety class 38 of the international standard code. 
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CQL14A 

COLLIMATOR PEN 

The collimator pen COL 14A is used for writing applications such as: data retrieval (as used in optical 
memories), video disc applications, laser printers etc. 

The pen is mounted in a non-hermetic encapsulation, specifically designed for easy alignment in an 
optical read or write system, and consists of a lens system and a laser device. The lens system collimates 
the diverging laser light. The wavefront quality is diffraction limited. A cylindrical lens is used for 
correction of the astigmatism of the laser. 
The housing is circular and precision manufactured with a diameter accuracy between+ 0 and -11 µm. 

QUICK REFERENCE DATA 

Output peak power at tp = 60 ns and li = 0, 1 

Current at output power <Pe = 20 mW and temperature of 60 oc 

Wavelength at peak emission 

Wavefront form of bundle (non-convergent) 
divergence 

MECHANICAL DATA 

Fig. 1. 

~ --
,,.,.,, I "·' 1-,~l 

$- +'FfJi-\---=rlr 
marking laser emitted 

crystal light 

max. 8 g 

angle between the mechanical and optical axis.;;; 10 mrad 

type number COL14A and serial number 

<Pe 20 mW 

.;;; 500 mA 

Apk typ. 820 nm 

< 0,3 mrad 

Dimensions in mm 

laser 
crystal pin 1 _.,.,,1 
pin 2 pin 3 

(shortest) 
7Z85755 

Mass 

Cancentricity 

Marking 

Mounting 

Accessories 

on a p.c. board by means of a specifically designed connector 

the pen is supplied with a connector 

WARNING THE LASER AND CONSEOUENTL Y THE COLLIMATOR PEN HAS POSITIVE 
POLARITY ON THE CASE. 
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CQL14A 

CHARACTERISTICS 

Measuring conditions 

Climatological relative humidity 5-90%, atmospheric pressure. Housing temperature of the pen 
5-60 oc 

Electrical current modulation; repetition frequency 1,3 MHz; pulse length 60 ns at FWHM; 
rise and fall time < 20 ns at 500 mA 

Optical only the radiation in a bundle with a diameter of 5,4 mm is relevant 

Optical data 

Output peak power 

Spectral 
wavelength 
bandwidth 
wavelength drift 

Bundle properties 
dimension 
wavefront form 
aberrations 

polarization 
polarization ratio 

Intensity distribution 
transversal mode 
longitudinal mode 
symmetry 

ripple 

<Pe max. 20 mW (tp = 60 ns; 15 = 0, 1) 

820 ± 10 nm 
<3nm 
approx. 0,25 nm/K 

</15,4 mm 
plane, non-convergent, divergence < 0,3 mrad 
variance of wavefront with respect to the 
Gaussian reference sphere is less than 
A. 2/300 
plane 
typ. 35 : 1 

TE00-fundamental 
see note 
variation of optical power in the four quadrants 
(see Fig. 2) typ. 20% 
local value of the intensity< 15% of the 
smooth value 

Note: the number of longitudinal modes is related to the spectral width. 

Electrical data 

Current 

Fig. 2. 

at <Pe= 20 mW and Th = 60 oc 

Drive voltage V d 

Capacitance 

Resistance between collimator 
pen and connector at 10 mA, 
max. 20 mV pp and 1 kHz 
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PHO TOD/ODE 

RATINGS 

Reverse voltage 

CHARACTERISTICS 

30 v 

Monitor diode sensitivity (ratio of photodiode 
current to optical power emitted by collimator pen) 
at <Pe= 20 mW 0,1 A/W 

Dark reverse current 
atVR=15V IR(D) < 10 nA 

Capacitance 
at VR = 0 5 pF 

ENVIRONMENTAL TESTS 

The device meets all specifications mentioned below 2 hours after each test. During these tests the 
collimator pen is not operating. 

test 

Rapid change 
of temperature 

Dry heat 

Cold 

Damp heat, 
steady state 

Damp heat, cyclic 

Vibration 

Shock 

Bump 

Cleaning test 

in accordance with 

I EC 68-2-14, 
test Na 

IEC68-2-2, 
test Be 

IEC68-2-1 
test Aa 

IEC68-2-3 
test Ca 

IEC68-2-30 
test Db 

IEC68-2-6 
test Db 

IEC68-2-27 
test Ea 

IEC68-2-29 
test Eb 

conditions 

-25 oc to 25 oc to 70 oc to 25 oc; duration of 
each exposure 30 min and 10 cycles in total 

Temperature: 70 oc 
Duration: 7 days 

Temperature: -25 oc 
Duration: 7 days 

Temperature: 40 oc 
Relative humidity (R.H.): 90-95% 
Duration: 42 days 

Temperature/A. H. 
45 DC/100% ( 12 h) to 
25 DC/ 85% (12 h) 
Duration of one cycle: 24 hours 
Number of cycles: 42 

Frequency range: 10-55 Hz 
Amplitude: 0,75 mm 
Duration: 6 hours (2 h in each of directions) 

Pulse shape: half-sine 
Pulse duration: 11 ms 
Peak acceleration: 981 m/s 2 

Number of shocks: 10 in each of 3 directions 

Pulse duration: 6 ms 
Peak acceleration: 390 m/s 2 

Number of bumps: 1000 
Axes of direction: 6 

The cylinder lens at the side of the long conjugate is cleaned 100x with a small 
piece of cotton wool, soaked in a 45-95% solution of ethyl-alcohol in water, 
attached to the end of a small stick. 
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CQL14A· 

OPERATING PRECAUTIONS 

Semiconductor lasers in general are easily damaged by overdriving and transients. Electrically, the laser 
diode is a very reliable device and can easily withstand current surges of several amperes. Optically, 
however, the diode laser is more susceptible to damage because of the extremely high optical flux 
density passing through both facets, while in operation. By overdriving or transients to the laser, even 
for pulses in the nanosecond region, the optical flux density can rise to unacceptible values (10 to 
100 MW/cm 2 ), causing gradual or catastrophic degradation of the laser facets. 
Current transients should therefore be carefully avoided; they decrease the laser life time. 

CAUTION 

Aluminium gallium arsenide lasers emit radiation which is invisible to the human eye. When in use, do 
not look directly into the device. Direct viewing of laser light at close ranges, especially in conjunction 
with collimating lenses, may cause eye damage. 

The device meets the requirements of safety class 3B of the international standard code. 
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COLLIMATOR PEN 

The collimator pen COL 148 is used for writing applications such as: data retrieval (as used in optical 
memories), video disc applications, laser printers etc. 

The pen is mounted in a non-hermetic encapsulation, specifically designed for easy alignment in an 
optical read or write system, and consists of a lens system and a laser device. The lens system collimates 
the diverging laser light. The wavefront quality is diffraction limited. A cylindrical lens is used for 
correction of the astigmatism of the laser. 
The housing is circular and precision manufactured with a diameter accuracy between+ 0 and -11 µm. 

QUICK REFERENCE DATA 

Output peak power at tp = 60 ns and o = 0, 1 

Current at output power rf>e = 20 mW and temperature of 60 oc 

Wavelength at peak emission 

Wavefront form of bundle (non-convergent) 
divergence 

MECHANICAL DATA 

Fig. 1. 

--
7Z82891 I 24.3 

1
-0+5 

++~1 \ -=r j +E 
t \ 

marking laser emitted 
crystal light 

max. 8 g 

angle between the mechanical and optical axis,,;; 10 mrad 

type number COL 14B and serial number 

rf>e 20 mW 

,,;; 500 mA 

Apk typ, 850 nm 

< 0,3 mrad 

Dimensions in mm 

laser 
crystal pin 1 .geotl 
pin 2 pin 3 

(shortest) 
7Z85755 

Mass 

Concentricity 

Marking 

Mounting 

Accessories 

on a p.c. board by means of a specifically designed connector 

the pen is supplied with a connector 

WARNING THE LASER AND CONSEQUENTLY THE COLLIMATOR PEN HAS POSITIVE 
POLARITY ON THE CASE. 
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CQL148 

CHARACTERISTICS 

Measuring conditions 

Climatological relative humidity 5-90%, atmospheric pressure. Housing temperature of the pen 
5-60 oc 

Electrical current modulation; repetition frequency 1,3 MHz; pulse length 60 ns at FWHM; 
rise and fall time< 20 ns at 500 mA 

Optical only the radiation in a bundle with a diameter of 5,4 mm is relevant 

Optical data 

Output peak power 

Spectral 
wavelength 
bandwidth 
wavelength drift 

Bundle properties 
dimension 
wavefront form 
aberrations 

polarization 
polarization ratio 

Intensity distribution 
transversal mode 
longitudinal mode 
symmetry 

ripple 

max. 20 mW (tp = 60 ns; 5 = 0, 1) 

A. 850 ± 10 nm 
t;,,A. <3 nm 
/::,.A./t;,,T. approx. 0,25 nm/K 

¢ 5,4 mm 
plane, non-convergent, divergence< 0,3 mrad 
variance of wavefront with respect to the 
Gaussian reference sphere is less than 
A. 2/300 
plane 
typ. 35: 1 

TE00-fundamental 
see note 
variation of optical power in the four quadrants 
(see Fig. 2) typ. 20% 
local value of the intensity < 15% of the 
smooth value 

Note: the number of longitudinal modes is related to the spectral width. 

Electrical data 

Current 

Fig. 2. 

at <Pe= 20 mW and Th = 60 oc 

Drive voltage V d 

Capacitance 

Resistance between collimator 
pen and connector at 10 mA, 
max. 20 mVpp and 1 kHz 
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Collimator pen 

PHO TOD/ODE 

RATINGS 

Reverse voltage 

CHARACTERISTICS 

CQL148 

30 v 

Monitor diode sensitivity (ratio of photodiode 
current to optical power emitted by collimator pen) 
at <Pe= 20 mW 0,1 A/W 

Dark reverse current 
atVR=15V IR(D) < 10 nA 

Capacitance 
at VR = 0 5 pF 

ENVIRONMENTAL TESTS 

The device meets all specifications mentioned below 2 hours after each test. During these tests the 
collimator pen is not operating. 

test 

Rapid change 
of temperature 

Dry heat 

Cold 

Damp heat, 
steady state 

Damp heat, cyclic 

Vibration 

Shock 

Bump 

Cleaning test 

in accordance with 

IEC68-2-14, 
test Na 

IEC68-2-2, 
test Be 

IEC68-2-1 
test Aa 

IEC68-2-3 
test Ca 

IEC68-2-30 
test Db 

IEC68-2-6 
test Db 

IEC68-2-27 
test Ea 

IEC68-2-29 
test Eb 

conditions 

-25 oc to 25 oc to 70 oc to 25 oc; duration of 
each exposure 30 min and 10 cycles in total 

Temperature: 70 oc 
Duration: 7 days 

Temperature: -25 oc 
Duration: 7 days 

Temperature: 40 oc 
Relative humidity (R.H.): 90-95% 
Duration: 42 days 

Temperature/R.H. 
45 OC/100% (12 h) to 
25 OC/ 85% (12 h) 
Duration of one cycle: 24 hours 
Number of cycles: 42 

Frequency range: 10-55 Hz 
Amplitude: 0,75 mm 
Duration: 6 hours (2 h in each of directions) 

Pulse shape: half-sine 
Pulse duration: 11 ms 
Peak acceleration: 981 m/s 2 

Number of shocks: 10 in each of 3 directions 

Pulse duration: 6 ms 
Peak acceleration: 390 m/s 2 

Number of bumps: 1000 
Axes of direction: 6 

The cylinder lens at the side of the long conjugate is cleaned 1 OOx with a small 
piece of cotton wool, soaked in a 45-95% solution of ethyl-alcohol in water, 
attached to the end of a small stick. 
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CQL148 

OPERATING PRECAUTIONS 

Semiconductor lasers in general are easily damaged by overdriving and transients. Electrically, the laser 
diode is a very reliable device and can easily withstand current surges of several amperes. Optically, 
however, the diode laser is more susceptible to damage because of the extremely high optical flux 
density passing through both facets, while in operation. By overdriving or transients to the laser, even 
for pulses in the nanosecond region, the optical flux density can rise to unacceptible values (10 to 
100 MW/cm 2 ), causing gradual or catastrophic degradation of the laser facets. 
Current transients should therefore be carefully avoided; they decrease the laser life time. 

CAUTION 

Aluminium gallium arsenide lasers emit radiation which is invisible to the human eye. When in use, do 
not look directly in to the device. Direct viewing of laser light at close ranges, especially in conjunction 
with collimating lenses, may cause eye damage. 

The device meets the requirements of safety class 38 of the international standard code. 
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DEVELOPMENT SAMPLE DATA 
This information 1s derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

LIGHT EMITTING DIODE 

CQN10 

The CON10 is a hyper-red light emitting block. The SOD-73 envelope is a block (7 mm x 14,5 mm) 
containing 2 GaAIAs diodes and has long leads. The diodes are encapsulated in a transparent resin with 
a medium-red coloured diffusing zone cast on the top. 

This so-called Word Illumination Block (WIB) is designed to illuminate small texts in equipment. Because 
of its high light intensity and large (7 x 14,5) light diffusing surface it is very suitable for special indicator 
purposes, for example, in cars, white goods, power switches etc., and in applications where only low 
currents are available. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

Luminous intensity 
IF= 10 mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

SOD-73 (see page 122) 

VR 
IF 

Ptot 

Tj 

Iv 

Apk 

0'50% 

max. 5 v 
max. 60 mA 

max. 360 mW 

max. 100 °c 

min. 2 mCd 

typ. 650 nm 

typ. 110 ° 
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CQN10 

MECHANICAL DATA 

Fig. 1 SOD-73. 

Dimensions in mm 

7 2 121 
,~6,a --, 1,0_ - 25min ---i-12,211:.____I 

min 11,8 

14,6 121 

14,4 

Notes 

, k(-J 
!..___ -+-E====:::i ~------< 

12.s41 I a{+) 

k {-) ctlD-t1::= 
12.:41- a-{+) :::.::.::.::.::.::.::.::.::.::.-=: 

+---+=- ~------< 

1_5131_, 

D 0,56 
0,45 

{4x) 

26 min ____ , 

J [._ 
1,5 min 

diffusing 
zone 

11 
7Z86929 1 

1. The seating plane is defined when the device is mounted over an aperture of 12,6 mm x 5,2 mm 
2. Max. value including plastic burrs 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage 

Forward current 
d.c. 

peak value; tp = 1 µs; f = 300 Hz 

peak value; ton = 20 µs; Ii = 0,01 

Total power dissipation up to Tamb = 25 oc 

Storage temperature 

Junction temperature 

Lead soldering temperature 
> 5 mm from the plastic body; tsld < 7 s 

THERMAL RESISTANCE 

From junction to ambient when ti'" device is 
mounted on a p.c. board 

122 A"9"~ 19831 

VR max. 

IF max. 

IFM max. 

IFM max. 

Ptot max. 

Tstg -55 to 

Tj max. 

Tsld max. 

Rth j-a max. 

5 v 

60 mA 

1 A 

500 mA 

360 mW 

+85 oc 

100 oc 

260 ° 

210 K/W 



CQN10 Light emitting diode J 
--

<( 
I
<( 
Cl 
w 
...I 
c.. 
2 
<( 
(/) 

1-z 
w 
2 
c.. 
0 
...I 
w 
> w 
Cl 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage (per diode) 
IF=10mA 

Reverse current (per diode) 
VR=5V 

Beamwidth between half-intensity directions 

Bandwidth at half height 

Wavelength at peak emission 

Luminous intensity 
IF= 10 mA 

Capacitance (per diode) 

500 

1FM 
(rnA) 

400 

300 

200 

100 

0 
I 
L_ 
0 

Fig. 2. 

t 
I 

L 
LL 

7 288846 

t 
lL 

VFM IV) 

Fig. 4 t 0 n = 20 µs; 8 = 0,01; 
Tamb = 25 °c; typ. values. 

120 

IF 
lmA) 

80 

40 

0 
0 

VF 
typ. 1,75 v 
max. 2,2 v 

IR max. 100 µA 

°'50% typ. 110 ° 

B50% typ. 20 nm 

Apk typ. 650 nm 

Iv min. 2 mCd 

Cd typ. 60 pF 

7288845 

J-
3 VF IVI 4 

Fig. 3 Tamb = 25 °c; typ. values. 

1,9 --~'\J~ ________ 7Z~8_88~47 

~~ 

10mA'\ ~ 
1,7 t-t-t-t-t--cs::-~+-'-:S:-1---' 

~ 
-50 50 100 

T, 1°c1 

Fig. 5 Value per diode; typ. values. 
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CQN10 

250 
7288848 

-l :s 
Iv 

(%1 

200 

50 
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~ 
~ 

is: 
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.............. 

150 

100 

0 
-50 o 50 Tl 10CJ 100 

100 

Iv 

(mCdl 

10 

0,1 

5 = 0,05 

~ ~ 
~ r/1 

?'-

1 

7ZBB850 

0,5f-i.' 

0,1 v:: 
1&1 DC 
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Fig. 6 IF = 10 mA; typ. values. Fig. 7 tp = 50 µs; typ. values. 
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Fig. 8 IF= 10 mA; T amb = 25 °c; typ. values. 

0 

Fig. 9 Typical values. 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on 1s derived from development samples 
made available for evaluation. It does not necessarily 
imply thut the device will go into regular production. 

LIGHT EMITTING DIODE 

CQN11 

The CQN11 is a super-green light emitting block. The SOD-73 envelope is a block (7 mm x 14,5 mm) 
containing 2 GaP diodes and has long leads. The diodes are encapsulated in a transparent resin with an 
extra medium-green coloured diffusing zone cast on the top. 

This so-called Word Illumination Block (WIB) is designed to illuminate small texts in equipment. 
Because of its high light intensity and large (7 x 14,5) light diffusing surface it is very suitable for special 
indicator purposes, for example, in cars, white goods, power switches etc. and in applications where 
only low currents are available. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 25 oc 

Junction temperature 

Luminous intensity 
1f=20mA 

Wavelength at peak emission 

Beamswitch between half-intensity directions 

MECHANICAL DATA 

SOD-73 (see page 126) 

VR 
If 

Ptot 

Tj 

Iv 

Apk 

IX50% 

max. 5 v 
max. 60 mA 

max. 360 mW 

max. 100 oc 

min. 2 mCd 

typ. 565 nm 

typ. 110 ° 
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CQN11 J 
MECHANICAL DATA 

Fig. 1 SOD-73. 

14,6 121 

14,4 

Notes 

7 2 121 1--6,a ~I 
1,0_ 
min 

-25min 

L -+E:k:=:'!=-l:::::::::i ____ ___. 

J2.54J I a(+I 

k (-) -------< ctlTI-~ 
12.:41- ~(+) '--------j 

+ --+--t::=--=----" z::==========1 

D 0,56 
0,45 

(4x) 

'~-- 26 mlo
1-s"'-I 

Dimensions in mm 

J I~ 
1,5 min 

diffusing 
zone 

11 

7Z86929 1 

1. The seating plane is defined when the device is mounted over an aperture of 12,6 mm x 5,2 mm 
2. Max. value including plastic burrs 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Continuous reverse voltage 

Forward current 
d.c. 

peak value; tp = 1 µs; f = 300 Hz 

peak value; ton = 1 ms; o = 0,33 

Total power dissipation up to Tamb = 25 °c 
Storage temperature 

Junction temperature 

Lead soldering temperature 
> 5 mm from the plastic body; tsld < 7 s 

THERMAL RESISTANCE 

VR 

IF 

IFM 

IFM 

Ptot 

Tstg 

Tj 

Tsld 

max. 

max. 

max. 

max. 

max. 

-55 to 

max. 

max. 

From junction to ambient when the device is 
mounted on a p.c. board Rth j-a max. 
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60 mA 

1 A 

150 mA 

360 mW 

+85 oc 
100 oc 

260 ° 

210 K/W 
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Light emitting diode 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage (per diode) 
IF= 20 mA 

Reverse current (per diode) 
VR = 5V 

Beamwidth between half-intensity directions 

Bandwidth at half height 

Wavelength at peak emission 

Luminous intensity 
IF=20mA 

Capacitance (per diode) 

160 

1FM 
(mA) 

120 

80 

40 

0 

Fig. 2. 

J y 

7288853 

~ 

rl-
i 

17 

0 3 4 
VFM (VI 

Fig. 4 t0 n = 20 µs; l'i = 0,01; Tamb = 25 oc. 
T amb = 25 °c; typ. values. 

60 

IF 
lmA) 

40 

20 

0 
0 

CQN11 

VF 
typ. 2,1 v 
max. 3,0 v 

IR max. 100 µA 

0'.50% typ. 110 ° 

850% typ. 30 nm 

A.pk typ. 565 nm 

Iv min. 2 mCd 

Cd typ. 35 pF 

7Z88852 

1 
1 

[]__ 

__,) 

Fig. 3 T amb = 25 °c; typ. values. 

2,3 ~----------~7Z~8:88_=.54 

~5mA 
1 
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Fig. 5 Value per diode; typ. values. 
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CQN11 

160 ~~-~~-~----'-Z~88_8~55 
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100~~~~~~~~~~~7!2~8!88~56 
Iv 

120>---+--~~~..+---i---+---l--f---_, 

~N 
80 f--1---+---+--+--+"<-""'--lb,.-~ 

~ 

401---t--+---t--+--+---+-·+----I 

-50 50 TJ 10CI 100 

Fig. 6 IF = 20 mA; typ. values. 
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Fig. 8 IF = 20 mA; T amb = 25 °c; typ. values. 

Fig. 9 Typical values. 
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DEVELOPMENT SAMPLE DATA 
This information ts derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

LIGHT EMITTING DIODE 

CQT10 

Solid-state rectangular lamp of 3 mm x 5 mm which emits hyper-red light (GaAIAs) or super-green 
light (GaP) depending on the polarity of the current. 

The COT10 has a SOD-77 A outline and is encapsulated in a transparent resin with a diffusing zone cast 
on the top. Because of its SOD-77 envelope it can be used in configurations together with the CQV70 
LED family. The bicolour function gives this light emitting device special application possibilities e.g. 

• as level sensor overdrive indicator 
• as zero po_int indicator 
• as tuning indicator 

QUICK REFERENCE DATA 

Forward current (d.c.) 
red 
green 

Total power dissipation up to T amb = 35 oc 

Junction temperature 

Luminous intensity 
red at I F = 10 m A 
green at IF= 20 mA 

Wavelength at peak emission 
red 
green 

Beamwidth between half-intensity directions 
in the plane of the leads 

MECHANICAL DATA 

SOT-77 A (see page 130) 

e<503 

max. 

max. 

max. 

min. 

typ. 

typ. 

100 mA 
60 mA 

180 mW 

100 oc 

1 med 

650 nm 
565 nm 

110 ° 

Dimensions in mm 
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130 

CQT10 

MECHANICAL DATA 

Fig. 1 SOD-77A. 

-1 3,3 1-3, 1 

5,r:-o 5,35 

i 
-I 

R 0,2 (4x) 

RATINGS 

-14m in -
anode red L --+--'-----

1,0 -
min 

+ 0 0,56 
0,451 

(2xl 

anode green 

'-12,7min -

I 

Dimensions in mm 
13 5 
12,5 

1,201-
1,05 
t 

+ I 

I 
0,95 
0,80 

10,0 
9,6-

J I 
1,0 min 

diffusing 
zone 

11 

7Z86911.1A 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Forward current (d.c.) 
red 
green 

Forward current 
peak value; tp = 1 µs; f = 300 Hz 

peak value; tan = 1 ns; 15 = 0,33 

Total power dissipation up to Tamb = 35 °c 

Junction temperature 

Storage temperature 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Forward voltage 

red at IF= 10 mA 

green at IF= 20 mA 

Beamwidth between half-intensity directions 
at IF= 10 mA 
(in the plane of the leads) 

April 1983 

IF 
100 mA max. 
60 mA 

IFM max. 1 A 

IFM max. 150 mA 

Ptot max. 180 mW 

Tj max. 100 oc 

Tstg -55 to+ 100 oc 

Tsld max. 260 oc 

Rth i·a max. 350 K/W 

VF 
typ. 1,75 v 
max. 2,2 v 

VF 
typ. 2,1 v 
max. 3,0 v 

a50% typ. 110 0 
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Light emitting diode 

CHARACTERISTICS (continued) 

Wavelength at peak emission 
at If= 10 mA 
red 
green 

Capacitance 
at V = O; f = 1 MHz 

Luminous intensity 
red at IF = 10 mA } 
green at If= 20 mA 

200 
7ZB8904 

Ptot 
(mW) 

100 

500 

250 

0 

~ -s> I 
~· ~. 

t:{il'o 
\t, 
~~ 

~'l:. 
°"< ]\c' ---+--i o., r;:<lf-j 
~ 

.SJ 
50 100 

Fig. 2. 

7ZBBB58 

Ir 
led 
T 

1 
f green 

lL'.J 
-} 2 v 

0 3 
VFM IV) 

Fig. 4 t0 n = 20 µs; 5 = 0,01; 
T amb = 25 °c; typ. values. 

J CQT10 

Apk typ. 
650 nm 
565 nm 

Cd typ. 90 pf 

Iv 
min. 1,0 med 
typ. 1,5 med 

IF 
lmAI 

80'---'----1----1--U----1----1----l-----' 
red 

green 

40 '---4--_,_____,__-U-I_,_,_7 ___,_____,____, 

2 0 '---'--_,_____,__1,_.__,i--'---'-----'----' 
OL_L__J.--~[Z~'/1_J___l__.l.__J__J 

0 

Fig. 3 T amb = 25 °c; typ. values. 

2,2 ~-~-~-~-~-~7:..:Z:.::B::.:BB~19 

Fig. 5 IF = 10 mA; typ. values. 
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CQT10 J 
102 E"=::::t:::::"E:Ef::E!±IJ=::::=::::E::±:Ef'z~s~sfs2Eo 

Iv 
(med) 

10- 2 '--~J__J__L_j__LJ_LJ_L_~+--l-J_J__LJ._J_LJ 

1 10 IF lmA) 

Fig. 6 tp = 50 µs; typ. values. 

102 

O'--~_J_~--'-~~l--~__j_~_J_~_J 

-50 50 

Fig. 8 Typical values. 
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10~~~ 
1v s 
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0,05 

J7 
~DC 

::::: o. 1t:s::'=d;~hl2!m=++ttm+1 
0,2 'XX" 
/,371 / GREEN 

10-,~~m~•m• 
9 
17 

10-21--~-L--'--l-LLLLL+-~"'----'--J-'__j__J_LL 

1 10 IF (mA) 102 

100 
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(%) 

80 

60 

40 

20 

o 
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Fig. 7 tp = 50 µs; typ. values. 

7288823 

If\ 
green red 

]\ 
I 

1 d d }......_) K 
600 A (nm) 700 

Fig. 9 IF = 10 mA; typ. values. 

Fig. 10 IF= 10 mA; typ. values .. 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on 1s derived from development samples 
made available for evaluation. It does not necessanlv 
imply that the device will go into regular production 

LIGHT EMITTING DIODE 

CQT11 

Solid-state lamp with diameter of 2 mm, which emits either hyper-red light (GaAIAs) or super-green 
light (GaP) depending on the polarity of the current. 

The CQT11 has a SOD-78 outline and is encapsulated in a transparent resin with a diffusing zone cast 
on the top. Because of its 2 mm diameter it can be used in configurations together with the COW20 
LED family. The bicolour function gives this light emitting device special application possibilities such as: 

• level sensor overdrive indicator 
• zero point indicator 
• tuning indicator 

QUICK REFERENCE DATA 

Forward current (d.c.) 
red 
green 

Total power dissipation up to Tamb = 35 °c 
Junction temperature 

Luminous intensity 
red at IF= 10 mA 
green at IF= 20 mA 

Wave length at peak emission 
red 
green 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

SOD-78 (see page 134) 

0:503 

max. 

max. 

max. 

min. 

typ. 

typ. 

100 mA 
60 mA 

180 mW 

100 °c 

1 med 

650 nm 
565 nm 

110 ° 

Dimensions in mm 
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corn J 
MECHANICAL DATA 

Fig. 1 SOD-78. 

3,4] 3,0 
2,1 
1,8 

.05,0 0 
4,8 

_ ! -

Dimensions in mm 

-4- 14,0 min __ , _____ n 
1,20 1--- 9,2 ---8,8 
1,05 t ,____ __ ~ 

+ anode red 
- - --!-..__-__ __. 

I 2.5 4 1 anode green ;._t,__t-1 

1,0 _. 
min 

I 
t 

0,95 

- 12,7 min-- 0•80 

_J , _ 
1,0min 

diffusing 
zone 

+ D 0,56 
0,45 t 

(2x) 

1-4,8 min-1-j:~~ -1 
'--------' '------'------!! I I I 

7286910 1 

;:::: RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Forward current (d.c.) 
red 

IF 100 mA max. green 60 mA 
Forward current 

peak value; tp = 1 µs; f = 300 Hz IFM max. 1 A 
peak value; t 0 n = 1 ms; Ii = 0,33 IFM max. 150 mA 

Total power dissipation up to Tamb = 35 oc Ptot max. 180 mW 
Junction temperature Tj max. 100 oc 
Storage temperature Tstg -55 to + 100 oc 
Lead soldering temperature 

> 1,5 mm from the seating plane; tsld < 7 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Forward voltage 

red at IF= 10 mA VF 
typ. 1,75 v 
max. 2,2 v 

green at IF= 20 mA VF 
typ. 2,1 v 
max. 3,0 v 
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CHARACTERISTICS (continued) 

Beamwidth between half-intensity directions 
at IF= 10 mA 

Wavelength at peak emission 
at IF= 10 mA 

red 
green 

Capacitance 
at V = O; f = 1 MHz 

Luminous intensity 
red at I F = 10 m A 
green at IF = 20 mA 

200 

\ .p I 

Ptot 

(mW) 
_] ' ~" 

l{6'o 
\t-
~~ 

'?o 100 

7Z88904 

~?, 
eo- - t----1 

500 

1FM 
lmA) 

250 

0 
0 

o? 
-0 -t--1 

~6 
_'i 
~ 

50 100 

Fig. 2. 

7 Z88858 

1 
I 

lred 
IZ 

7 
rl-

green 

2 

i ~ 
V1 

VFM IV) 

Fig. 4 ton = 20 µs; o = 0,01; 
Tamb = 25 °c; typ. values. 

0'.50% typ. 110 ° 

Apk 
typ. 650 nm 
typ. 565 nm 

Cd typ. 90 pF 

Iv 
min. 1,0 med 
typ. 1,5 med 

7Z88818 

IF 
(mA) 

80>---+---+---+--l<---+----+---+-___, 
red 

green 

40 e--------+------+---+---+-+-I-++-1 --+----+-----< 

20 f-t--4---11 ~-.-<---+----+----< 
OL__j__~--lL~'/:_j___L___[_ _ _J___j 

0 

Fig. 3 Tamb = 25 oc; typ. values. 

2,2 --~---------7Z_8_8_85~9 

1----~ green 
2.0 1---+-+---=i-.;:.~'-'-----1N1---+-r--..--1 

~ 1,8 f---t---"'""'J'--.-_c---t-·--t---+---1 

I~ 

1,6 '----L---+---'----'---'---~ 
-50 50 T, 1 ocl 100 

Fig. 5 IF = 10 mA; typ. values. 
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CQT11 

Iv 
(med) 

10 

10-2 

Iv 
(%) 

7288820 

DC 

~,05-,_ ,d4 
o.;:, bJ f==o,2 

~ d RED 

~ 

1 10 IF (mA) 

Fig. 6 tp = 50 µs; typ. values. 

~ 150 >----+-~~~b,.--1---1---+----' 

r~ 
1oof---+-'---+-==s>k--+---+---1 

~ 

O>----+---~--+---+---~-~ 

-50 50 Tl(oC) 100 

Fig. 8 Typical values. 
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0,2~ 
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10-,~L'L'L~•~m• 
z 

IL 
10- 2 >---+--+--+--l---H~>----+--+--~-+--~ 

100 

le 
(%) 

BO 

60 

40 

20 

1 

0 
500 

10 IF (mA) 

Fig. 7 tp = 50 µs; typ, values, 
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~ 
green red 

1 
I 

\ 
f ~ 

~ t-...Ll ~ 
600 A {nm) 700 

Fig. 9 IF = 10 mA; typ. values. 

Fig. 10 IF = 10 mA; typ. values. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

CQT12 

LIGHT EMITTING DiODE 

Solid-state rectangular lamp of 1 mm x 5 mm which emits either hyper-red light (GaAIAs) or super
green light (GaP) depending on the polarity of the current. 

The COT12 has a SOD-75A2 outline and is encapsulated in a transparent resin with a diffusing zone cast 
on the top. Because of its SOD-75 envelope it can be used in configurations together with the COV60 
LED family e.g. the LED array RTC 907. The bicolour function gives this light emitting device special 
application possibilities e.g. 

• as level sensor overdrive indicator 
• as zero point indicator 
• as tuning indicator 

QUICK REFERENCE DATA 

Forward current (d.c.) 
red 
green 

Total power dissipation up to Tamb = 35 oc 

Junction temperature 

Luminous intensity 
red at IF = 10 mA } 
green at IF= 20 mA 

Wavelength at peak emission 
red 
green 

Beamwidth between half-intensity directions 
in the plane of the leads 

MECHANICAL DATA 

Fig. 1 SOD-75A2 
-14m' in-

5r:rnJ 4,7 

i_ 

L anode red 
--i===i 

en 
[ 12.s• I -I '","'' ,1 

+ 1.,0... l-12 
min ' 

7min-

I 

a5o% 

13 
12 

I 
8,5 

1,20 8,2 
1,~5 

+ 
+ 

+ 
0,95 
0,80 

max. 

max. 

max. 

min. 

typ. 

typ. 

100 mA 
60 mA 

180 mW 

100 °c 

1 med 

650 nm 
565 nm 

110 ° 
Dimensions in mm 

J I -1,0 min 
diffusing 

zone 

~,i 1 ... 4,3 min -1- ~·.~~ - 6:~ 

o!t~~ :==c:==:J ._1 __ ..___~_-__,[ J I- g 
7Z86927 .1 A + 
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CQT12 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Forward current (d.c.) 

red 
If 

100 mA 
max. 

60 mA green 

Forward current 

peak value; tp = 1 µs; f = 300 Hz lfM max. 1 A 

peak value; ton = 1 ms; 6 = 0,33 lfM max. 150 mA 

Total power dissipation up to Tamb = 35 °c Ptot max. 180 mW 

Junction temperature Tj max. 100 oc 

Storage temperature Tstg -55 to+ 100 oc 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s Tsld max. 260 °c 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. bmird Rth i·a max. 350 K/W 

CHARACTERISTlr.S 

- Tamb = 25 oc unless otherwise specified 

Forward voltage 

redatlf=10mA Vf 
typ. 1,75 v 
max. 2,2 v 

green at If= 20 mA Vf 
typ. 2,1 v 
max. 3,0 v 

Beamwidth between half-intensity directions 
atlf=10mA 0'.50% typ. 110 ° 
(in the plane of the leads) 

Wavelength at peak emission 
atlf=10mA 

red 
Apk 

typ. 650 nm 
green typ. 565 nm 

Capacitance 
at V = 0; f = 1 MHz Cd typ. 90 pF 

Luminous intensity 
redatlf=10mA } 

Iv 
min. 1,0 med 

green at If= 20 mA typ. 1,5 med 
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CQT12 Light emitting diode J 
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Fig. 4 ton = 20 µs; 6 = 0,01 ; 
Tamb = 25 °C; typical values. 
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Fig. 6 tp = 50 µs; typical values. 
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Fig. 3 T amb = 25 °c; typical values. 
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Fig. 5 IF = 10 mA; typical values. 
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Fig. 7 tp = 50 µs; typical values. 
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CQT12 
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Fig. 8 Typical values. Fig. 9 IF= 10 mA;typical values. 
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DEVELOPMENT SAMPLE DATA 
This information is deriv·'?d from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

CQV60 
CQV60L 

LIGHT EMITTING DIODES 

Rectangular light emitting diode of 1 mm x 5 mm which emits super-red light (GaPAs) when forward 
biased. The COV60 and COV60L have a SOD-75 outline and are encapsulated in a medium-red coloured 
resin with a diffusing zone cast on the top. These LEDs when stacked in the array RTC901 (or in 
combination with other SOD-75 LEDs) can be used e.g. as a level indicator. 

The COV60L is equal to the COV60A but has long leads and no seating plane. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 °c 
Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 
IF=10mA 

Beamwidth between half-intensity directions 
in the plane of the leads 

MECHANICAL DATA 

Fig. 1a SOD-75A2. 
COV60 

5'.a-illl 4,7 

_i 

COV60(L) 
COV60(L)-ll 
COV60( L)-111 

t 
0,95 
0,80 

1,20 
1,05 

f 

VR 

IF 

Ptot 

Tj 

Iv 
Iv 
Iv 

Apk 

a503 

13 
12 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 oc 

min. 0,5 med 
1,0 to 2,2 med 
1,6 to 3,5 med 

typ. 630 nm 

typ. 110 ° 

Dimensions in mm 

I 
8,6-1 
8,2 I 

JI_ 
1,0 min 

diffusing 
zone 

t , 0,8 

+ D 0,56 
0,45 t 

(2 x) 

N 1-4,3min-1.-~·~~-11,o 

-[ j '--'---__,«c.:==:;:::====~~ ] I t 
2,9 
2,7 

7Z86914.1A 
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CQV60 
CQV60L 

Fig. 1b SOD-75L 
COV60L 

5,~Li] 
4,7 

+_ 

Notes 

1,0._. 
min 

[_ 

7 ·----2 ,5 

1_5 131 -- diffusing ... I 
zone 1,0 mi n 

min -
(2) • 4 15 

3,1 1-4,3 min-1-- 3 'as - 1 0 

D 0,56 +_·.--.---, ~---2-,f--1[ J ' I I~· l·.~ 
0,45 -+ - - -

( 2 X) 7Z86928 1 + 

1. Dimension measured when the device is seated in a gauge with 2 holes of 0,80 mm diameter and 
2,54 mm apart. 

2. For the maximum value including plastic burrs. 

3. Solderability is not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage V R max. 5 v 
Forward current 

d.c. 

peak value; tp = 1 µs; f = 300 Hz 
peak value; t 0 n = 1 ms; o = 0,33 

Total power dissipation up to Tamb = 65 oc 

Storage temperature 

Junction temperature 

Lead soldering temperature at tsJd < 7 s 
> 1,5 mm from the seating plane for COV60 
> 5 mm from the plastic body for COV60L 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF= 10 mA 

142 August 1983 

Tsld 

max. 30 mA 

max. 1 A 
max. 60 mA 

max. 90 mW 

-55 to+ 100 oc 

max. 100 oc 

max. 260 oc 

Rth j-a max. 350 K/W 

typ. 
max. 

2,1 v 
3,0 v 
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Reverse current 
VR=5V 

Beamwidth between half-intensity directions 
in the plane of the leads 

Bandwidth at half height 

Wavelength at peak emission 
IF= 10 mA 

Luminous intensity 
If= 10 mA 

Diode capacitance 
VR = O;f= 1 MHz 
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Fig. 2. 
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I 

± 
7 
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Fig. 4 t0 n = 50 µs; o = 0,0, 1; 
T amb = 25 °c; typ. values. 
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"-pk 

Iv 
Iv 
Iv 

Cd 
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typ. 110 ° 
typ. 45 nm 

typ. 630 nm 

min. 0,5 med 
1,0 to 2,2 med 
1,6 to 3,5 med 

typ. 35 pF 
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Fig. 3 T amb = 25 °c; typ. values. 
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Fig. 5 Typical values. 
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CQV60 
CQV60L 
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Fig. 6 IF= 10 mA; typ. values. 
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DEVELOPMENT SAMPLE DATA 
This mformat1on is derived from development samples 
made available for evaluation, It does not necessarily 
rmply that the devrce will go into regular product1on. 

LIGHT EMITTING DIODES 

CQV60A 
CQV60AL 

Rectangular light emitting diode of 1 mm x 5 mm which emits hyper-red light (GaAIAs) when forward 
biased. 

The CQV60A and CQV60AL have a SOD-75 outline and are encapsulated in a medium-red coloured 
resin with a diffusing zone cast on the top. These LEDs when stacked in the array RTC907 (in com
bination with other SOD-75 LEDs) can be used e.g. as a level indicator. 

Because of the high light intensity the CQV60A( L) is very suitable in those applications where only 
very low currents are available and because of its high IF max it can be used for high Iv applications. 

The CQV60AL is equal to the CQV60A but has long leads and no seating plane. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 25 oc 

Junction temperature 

Luminous intensity 
IF= 10mA 

Wavelength at peak emission 
IF= 10 mA 

Beamwidth between half-intensity directions 

CQV60A(L) 
COVBOA(L)-111 
CQV60A(L)-IV 

MECHANICAL DATA 

Fig. 1a SOD-75A2 
CQV60A 

-14. min ______... 

s'.:uu 4,7 

~-

+ a(+) 
--~ 

~k 

\.OJ 1=:7min 
min ' 

I 
1,20 
1,05 

t 

I + 
t 

t 
0,95 - 0,80 

VR max. 5 v 

IF max. 100 mA 

Ptot max. 250 mW 

Tj max. 100 oc 

Iv min. 1,0 med 
Iv 1,6 to 3,5 med 
Iv 3,0 to 7,0 med 

Apk typ. 650 nm 

~50% typ. 110 ° 

13 Dimensions in mm 
12 

8,6 
8,2 

diffusin g J I 
zone 1,0 min 
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CQV60A 
CQV60AL 

Fig. 1 b SOD-75L 
CQV60AL 

5::-rrn 4,7 

~ 

1,0_. 
min 

_-I --

12,541 
0 !~26,0mio -i·--·-::i'''il 

I_ 5 131-----.. diffusing J [_ 
zone 1,0 min 

, ____ 27,5 min ___ _., 

3 121 4 15 
,1 1-4,3 m1n-1- 3 's5 -11,0 

2,9 ' . 0 B 

o ~:~ ~ _•-+ =,---.,---_, _____ •__,[ l I : l;l 
Notes 

(2x) _ -
7286928 1 t 

1. Dimension measured when the device is seated in a gauge with 2 holes of 0,80 mm diameter 2,54 mm 
apart. 

2. For the maximum value: including plastic burrs. 

3. Solderability is not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 

peak value; tp = 1 µs; f = 300 Hz IFM max. 1 A 

peak value; ton = 20 µs; 8 = 0,01 IFM max. 500 mA 

Total power dissipation up to Tamb = 25 °c Ptot max. 250 mW 

Storage temperature Tstg -55 to +100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature at tsld < 7 s 
> 1,5 mm from the seating plane for CQV60A 

Tsld max. 260 oc > 5 mm from the plastic body for CQV60AL 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rtti j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Forward voltage 
typ. 1,75 v IF= 10 mA VF max. 2,20 v 

Reverse current 
VR=5V IR max. 100 µA 
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Light emitting diode 

Beamwidth between half-intensity directions 
in the plane of the leads 

Bandwidth at half height 

Wavelength at peak emission 
IF= 10 mA 

Luminous intensity 
IF=10mA 

Diode capacitance 
VR = O; f = 1 MHz 

200 ~t. 

7 288825 

Ptot 
(mW) 

I\~~ 
K\ ""'\ o._ 

100 

0 

500 

IFM 
(mA) 

400 

300 

200 

100 

0 

0 

0 

25 50 

Fig. 2. 

7 
7 

7 

... 
+---~-o., 
+---'° -l\. ~6 

"'\:1-

1\ 
75 

Tamb 1°CI 

100 

7288846 

7 

if 

VFM (VI 

Fig. 4 ton= 20 µs; 6 = 0,01; 
Tamb = 25 °c; typ. values. 

COV60A(L) 
COV60A(L)-lll 
COV60A(L)-IV 

120 

IF 
(mA) 

80 

40 

j 
a50% 

8503 

Apk 

Iv 
Iv 
Iv 

Cd 

7 
l7 

- - -----

CQV60A 
CQV60AL 

typ. 110 0 

typ. 20 nm 

typ. 650 nm 

min. 1,0 med 
1,6 to 3,5 med 
3,0 to 7,0 med 

typ. 60 pF 

7288916 

3 VF (VI 4 

Fig. 3 Tamb = 25 °C; typ. values. 

VF 
(V) 

1.8 

1.7 

1,6 

7288874 

" ~ 
~ 

:s: 
I\ 

:SJ 
-50 0 50 T, 1oc1 100 

Fig. 5 IF= 10 mA; typ. values. 
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CQV60AL 

180 , I 

Iv '\I 
(%) ~ 

140 h 

7288829 

1 o o '---'----'---'~'--'<-K--l----l---1--._____._-
~ 

601--+--+-l--+--+---li'--1----f".,.+----1----j 

~ b..._ 

201--_l____L_L__l__J__c__--'------'-------'~ 

-25 50 TJ 1ocl 100 

Iv 
(med) 

10 

10-1 

10-2 

7288820 

;p DC 

~,05 ~ 
0,1, ~ ~ 

p 
i=o,2 

;.,,;,: 
,,a 7 RED 

~/ 

1 10 

Fig. 6 Typical values. Fig. 7 tp = 50 µs; typ. values. 
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f 
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I 
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i 
~ 
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Fig. 8 IF= 10 mA; Tamb = 25 oc; typ, values. 

Fig. 9 Typical values. 



DEVELOPMENT SAMPLE DATA 
This mformat1on is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production 

LIGHT EMITTING DIODES 

CQV61A 
CQV61AL 

Rectangular light emitting diodes of 1 mm x 5 mm which emit super-green light (GaP) when forward 
biased. 

The CQV61A and CQV61AL have a SOD-75 outline and are encapsulated in a medium-green coloured 
resin with a diffusing zone cast on the top. These LEDs, when stacked in the array RTC902, or in 
combination with other SOD-75 LEDs in the array RTC907, can be used e.g. as a level indicator. 

The CQV61 AL is equal to the CQV61 A but has long leads and no seating plane. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to 'T amb = 35 °c 

Junction temperature 

Luminous intensity 
If= 10 mA 

Wavelength at peak emission 
If= 10 mA 

Beamwidth between half-intensity directions 
in the plane of the leads 

CQV61A(L) 
CQV61A(L)-ll 
CQV61A(L)-lll 

MECHANICAL DATA 

Fig. 1a SOD-75A1. 
110 -- ..-12,7min--.1..------
min 

CQV61A 

5~rrn 4,7 

_i t---1-,~- t 
0,95 

14 min - 0,80 

1,20 
1,0 5 
t 

VR max. 5 v 
If max. 60 mA 

Ptot max. 180 mW 

Tj max. 100 oc 

Iv min. 0,5 med 

Iv 1,0 to 2,2 med 
Iv 1,6 to 3,5 med 

Apk typ. 565 nm 

°'50% typ. 110 ° 

13 Dimensions in mm 
12 

8,6 
8,2 

diffusing 
zone 

JI_ 
1,0 min 

N 1-4,3 m1n-1.- ~·~~-1 1,0 

00,56 '-~-~~-~--~---;[ J ' l Qt 
0,45 t

(2 xi 
7286914 1 

2,9 
2,7 

August 1983 149 



150 

CQV61A 
CQV61AL 

Fig. 1 b SOD-75L. 
CQV61AL 

5::-[IJJ 
"·'-1 1-26om;o-1-M"'-

~"l~:' I '·i I' 4,7 

~ I_ 5131 _ _J I_ 
1,0 min 

, ____ 27,5 min diffusing 
zone 

COV61AL 
3,1 121 

1

..-4,3 min--1- ~·~~ - 1,0 
2,9 ' 0 8 

DJ~~-·-+=~--~~----'-=--=.[ J I I__: ~:i 
7ZB692B 1 + 

Notes 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter and 2,54 mm apart. 
2. Maximum value including burrs. 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. If max. 60 mA 
peak value; tp = 1 µs; f = 300 Hz 

lfM 
max. 1 A 

peak value; t0 n = 1 ms; 8 = 0,33 max. 150 mA 

Total power dissipation up to Tamb = 35 °c Ptot max. 180 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature at tsld < 7 s 
> 1,5 mm from the seating plane for COV61 A 

Tsld max. 260 °c > 5 mm from the plastic body for CQV61 AL 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Forward voltage 
typ. 2,1 v If= 10mA VF max. 3,0 v 
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Light emitting diodes 

Reverse current 
VR=5V 

Beamwidth between half-intensity directions 
in the plane of the leads; IF= 10 mA 

Bandwidth at half height 

Wavelength at peak emission 
IF= 10 mA 

Luminous intensity 
IF=10mA 

Diode capacitance 
VR = O; f = 1 MHz 

200 

Ptot 

(mW) 

\} 
~ /. ~" 

7288904 

l'\6'o 
\t 
]\"-

100 

160 

IFM 
(mA) 

120 

80 

40 

'>o 
'-? 

~·~ o? 
·--· ~61-----1 

~ 
50 100 

Fig. 2. 

7288853 

i 
i 
7 

r} 
...... 

3 4 
VFM (VI 

Fig. 4 t0 n = 50 µs; o = 0,01; 
T amb = 25 °C; typical values. 

COV61A{L) 
COV61A{L)-ll 
COV61A{L)-lll 

60 

IF 
lmAI 

40 

20 

0 
0 

IR 

0'.50% 

8503 

Apk 

Iv 
Iv 
Iv 

Cd 

7 

max. 

typ. 

typ. 

typ. 

min. 
1,0 to 
1,6 to 

typ. 

~ 

-f 

1 
1 rr 

CQV61A 
CQV61AL 

100 µA 

110 ° 
30 nm 

565 nm 

0,5 med 
2,2 med 
3,5 med 

35 pF 

7288888 

I·-

Fig. 3 Tamb = 25 °C; typical values. 
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Fig. 5 Typical values. 
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CQV61A 
CQV61AL 

160 ~----------'-"'''-'-'"~8cc;55 7288902 
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.Iv !=0,2~ 

(med l >------+--l--l-l--ILllT_i_lT4---~o:.).:~wL+-+-l++-l-J.< 
0,05~ 

~ 
BOf---+-+--+---l--+"'-+---1-~ 

"h 
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E I= 
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Fig. 6 Typical values. Fig. 7 tp = 50 µs; typical values. 
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DEVELOPMENT SAMPLE DATA 
This information is deriv·1d from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

CQV62 
CQV62L 

LIGHT EMITTING DIODES 

Rectangular light emitting diodes of 1mmx5 mm which emits yellow light (GaPAs) when forward 
biased. 
The COV62 and COV62L have a SOD-75 outline and are encapsulated in a medium-yellow coloured 
resin with a diffusing zone cast on the top. When stacked in the array RTC903 or in combination with 
other SOD-75 LEDs in the array RTC907 these LEDs can be used, for instance, as a level indicator. 
The COV62L is equal to the COV62 but has long leads and no seating plane. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 oc 

Junction temperature 

Luminous intensity 
IF= 10 mA 

Wavelength at peak emission 
IF= 10 mA 

Beamwidth between half-intensity directions 
in the plane of the leads 

MECHANICAL DATA 

Fig. 1a SOD-75A1. 
1•0 ..... -12,7 . 
min 

min-. 

COV62 

5::-~ 4,7 

i_ 

k(-) 
_+ __ -'----==----, 

~ 
I 

c==_ 

In-. 

VR max. 5 v 
IF max. 30 mA 

Ptot max. 90 mW 

Tj max. 100 oc 

COV62(L) Iv min. 0,5 med 
COV62-ll(L) Iv 1,0 to 2,2 med 
COV62-l I I ( L) Iv 1,6 to 3,5 med 

Apk typ. 590 nm 

CX50% typ. 110 ° 

Dimensions in mm 
13 
12 

I 
8,6 

1,20 8,2 
1,05 
+ 

+ 
+ 

t 
0,95 

diffusing _J I 0,80 --zone 1,0 min 

2+9 3,85 0,8 
3,1 1--4,Jmin-1-4,15_11,0 

- t 
~t~~ :==~-~ ~-------<[ I II I l:l 

7ZB6914 1 + 
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CQV62I 
CQV62LI 

Fig. 1 b SOD-75L. 
COV62L 

5r:-mi 4,7 

! 

;"~~12:6,0m;o-,::1'"11 
I._ 5!3)- _J I_ 

1,0 min 
•-+---- 27,5 min diffusing 

zone 

+ D 0,56 
0,45 + 

(2xl 

3,1121 1-4,3 min--,-- 4,15--+- 1 0 
2 9 3,85 ' 

~--~ ~---··----.[ I I I o,a l:l 
7286928 , + 

Ndte 1: Dimension me?.sured when the device is seated in a gauge with 2 holes of 0,80 mm diameter 
2,54 mm apart. 

Note 2: For the maximum value: including plastic burrs. 
Note 3: Solderahility is not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 30 mA 
peak value; tp = 1 µs; f = 300 Hz IFM max. 1 A 
peak value; tp = 1 ms; 1i = 0,33 IFM max. 60 mA 

Total power dissipation up to T amb = 65 °c Ptot max. 90 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature at tsld < 7 s 
> 1,5 mm from the seating plane for COV62 

Tsld max. 260 oc > 5 mm from the plastic body for CQV62L 

THERMAL RESISTANCF. 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v 

IF=10mA VF max. 3,0 v 
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Light emitting diodes 

Reverse current 
VR=5V 

Beamwidth between half-intensity directions 
in the plane of the leads; IF = 10 mA 

Bandwidth at half height 

Wavelength at peak emission 
IF= 10 mA 

Luminous intensity 
IF=10mA 

Diode capacitance 
VR=O;f=1 MHz 

100 

Ptot 
(mW) 

50 

50 

Fig. 2. 

60 
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40 

20 

i 
1 
7 

7 
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':II 
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,~ 
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~~-

"c>-
"t:f 

~ 
100 

7Z8B888 

~ 

3 VFMIVI 4 

Fig. 4 ton = 50 µs; Ii = 0,01; 
Tamb = 25 °c; typical values. 

J CQV62 
CQV62L 

IR max. 100 µA 

a503 typ. 110 0 

8503 typ. 40 nm 

Apk typ. 590 nm 

COV62(L) Iv min. 0,5 med 
COV62-l 1 ( L) Iv 1,0 to 2,2 med 
COV62-l I I ( L) Iv 1,6 to 3,5 med 

30 

'F 
(mAI 

20 

10 

2.4 

2,2 

2,0 

1,8 

Cd typ. 35 pF 

7Z88890 

t 
rr 

-/ 
I 

[ 

_y 

Fig. 3 T amb = 25 °c; typical values. 
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Fig. 5 Typical values. 
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Fig. 6 IF = 10 mA; typical values. Fig. 7 tp = 50 µs; typical values. 
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DEVELOPMENT SAMPLE DATA 
This information 1s deriv01d from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

LIGHT EMITTING DIODES 

CQV70 
CQV70L 

Rectangular light emitting diodes of 3 mm x 5 mm which emit super-red light (GaPAs) when forward 
biased. The CQV70 (and CQV70L) has a SOD-77 envelope and is encapsulated in a medium-red coloured 
resin with a diffusing zone cast on the top. 

When stacked in an array these SOD-77 LEDs can be used e.g. as a level indicator. The CQV70L is 
similar to the CQV70 but has long leads and has no seating plane. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 °c 

Junction temperature 

Luminous intensity 
lf=10mA 

Wavelength at peak emission 
If= 10mA 

Beamwidth between half-intensity directions 
in the plane of the leads; IF = 10 mA 

MECHANICAL DATA 

Fig. 1a SOD-77A1. 
CQV70 1•0 - -12,7 min 

VR 

If 

Ptot 

Tj 

CQV70(L) Iv 
CQV70( L}-11 Iv 
CQV70( L}-111 Iv 

Apk 

cx503 

13 5 min--. ... 
12,5 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 oc 

min. 0,5 med 
1,6 to 2,2 med 
1,6 to 3,5 med 

typ. 630 nm 

typ_ 100 ° 

Dimensions in mm 

3,3 

___ ] 3,1 1-
10,0 
~ 

1,20 1--------- 9,6 
1,05 

5,t D 5,35 

! 
-I 

R 0,2 (4x) 

T_ -+-Ek=(_-_) -:? • 
12,541 a(+) I + + 

+ 
0,95 

in-
0,80 

0 0,56 ·----- ---------1 
0,45 + 

(2x) 

J I ... 
1,0 min 

d1ffus ing 
zone 

11 
7286981 
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CQV70 
CQV70L 

Fig. 1b SOD-77L. 
COV70L 

33121 -1 3'.1 1-

5,~o 
5,35 

1,011,-2s

1

omic _
1

_10,0 111_
1 min ' 9,5 

~ ",::-, : I 11 

i 
-I 

R 0,2 (4x) 

- 25,5m 1'nl,.__ 5131-1 d J~ 
diffusing 

Notes 

' 0 0,55 
0,45 + 

(2x) 

zone 

11 
7Z86990 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm in diameter and 2,54 mm apart. 

2. Maximum value including plastic burrs. 

3. Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage 

Forward current 
d.c. 
peak value; tp = 1 µs; f = 300 Hz 
peak value; ton = 1 ms; 8 = 0,33 

Total power dissipation up to T amb = 65 °c 

Storage temperature 

Junction temperature 

Lead soldering temperature at tsld < 7 s 
> 1,5 mm from the seating plane for COV70 
> 5 mm from the plastic body for COV70L 

THERMAL RES!STAl\JCE 

From junction to ambient when the device 
is mounted on a p.c. board 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Forward voltage 
IF= 10 mA 

158 August 1983 

VR max. 5 v 

IF max. 30 mA 

IFM 
max. 1 A 
max. 60 mA 

Ptot max. 90 mW 

Tstg -55 to+ 100 oc 

Tj max. 

Tsld max. 

Rth j-a max. 

typ. 
max. 

100 oc 

260 oc 

350 K/W 

2,1 v 
3,0 v 
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Light emitting diodes 

Reverse current 
VR =5 V 

Beamwidth between half-intensity directions 
in the plane of the leads; IF = 10 mA 

Bandwidth at half height 

Wavelength at peak emission 
lf=10mA 

Luminous intensity 
lf=10mA 

Diode capacitance 
VR=O;f=1MHz 

100 

Ptat 

!mW) 

50 

60 

IFM 
lmA) 

40 

20 

0 
0 

50 

Fig. 2. 
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[\ 
100 

7288888 
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Fig. 4 t 0 n = 50 µs: 8 = 0,01; 
Tamb = 25 °c; typical values. 

-- --- --------

J CQV70 
CQV70L 

IR max. 100 µA 

Ct'.50% typ. 100 0 

850% typ. 30 nm 

Apk typ, 630 nm 

COV70(L) Iv min. 0,5 mCd 
COV70( L)-11 Iv 1,0 to 2,2 mCd 
COV70(L)-l I I Iv 1,6 to 3,5 mCd 

Cd typ. 35 pf 

30 
7288890 

± T 
20 

10 

j_ 
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_y 

Fig. 3 Tamb = 25 °c; typical values. 
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Fig. 5 Typical values. 

August 1983 159 



CQV70 
CQV70L 

100 l--l--+--+---+--4]'.._--"<-1"--+---+--+-+-+-1 

"' 
1" 

50~~~~~~~~~~~~~ 

-50 0 50 Tl 1oc1 100 

10 

Iv 
(med) 

0,1 

§ 

I== 0,05 
~ 
l=7 
~ 
~)7 
~ 
f-

'---0,011 

7288909 

DC 
0 - 0,2.2: ::2l 

I Z 
O,~ J7 :v 

I/ 

10 IF (mA) 100 

Fig. 6 IF = 10 mA; typical values. Fig. 7 tp = 50 µs; typical values. 

100 

1. 
(%) 

lL ~ 

t 
IL 

11 
17 

50 

-j 
v 

0 
590 610 630 

7288876 

~ 
~ 

1"' 
\ 
~ 

650 670 
;>.(nm) 

Fig. 8 IF = 10 mA; T amb = 25 °c; typical values. 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on is derived from development samples 

made avalluble for evaluation. It doe~ not necessarilv 

imply that the device will go into regular production 

LIGHT EMITTING DIODES 

CQV70A 
CQV70AL 

Rectangular light emitting diode of 3 mm x 5 mm which emits hyper-red light (GaAIAs) when forward 
biased. The COV70A has a SOD-77 envelope and is encapsulated in a medium-red coloured resin with 
a diffusing zone cast on the top. Because of its high luminous intensity the COV70A is very suitable in 
applications where only low currents are available and because of its high I Fmax it can be used in high 
Iv applications. 

These SOD-77 LEDs when stacked in an array can be used e.g. as a level indicator. The COV70 AL is 
similar to the COV70A but has long leads and has no seating plane. 

OUICI< REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 25 °c 

Junction temperature 

Luminous intensity 
IF= 10 mA COV70A(L) 

COV70A( L)-111 
COV70A( L)-IV 

Wavelength at peak emission 
If= 10 mA 

Beamwidth between half-intensity directions 
in the plane of the leads; IF = 10 mA 

MECHANICAL DATA 

Fig. 1a SOD-77A2. ~14m In - ~ 

VR 

IF 

Ptot 

Tj 

Iv 
Iv 
Iv 

i\pk 

°'50% 

max. 5 v 
max. 100 mA 

max. 215 mW 

max. 100 oc 

min. 1,0 med 
1,6 to 3,5 med 
3,0 to 7,0 med 

typ. 650 nm 

typ. 100 ° 

Dimensions in mm 
13 5 
12,5 

COV70A 3 3 -1 3:1 1-

5,r-o 
1,201-

10,0 
~ 

9,6 
1,05 

5,35 
i 
-I 

R 0,2 (4x) 

' 0 0,56 
0,45+ 

(2xl 

-

I ' 
+ 

0,95 
0,80 

• 
• 

J I 
1,0 min 

diffusing 
zone 

II 
7Z86911.1A 

August 1983 161 



CQV70A 
CQV70AL 

Fig. 1 b SOT-77L. 
COV70AL 

3 3121 

-13'.1 1-

5,~o 5,35 

_i 

I 
R 0,2 (4x) 

Notes 

' D 0,56 
0,45 + 

{2x) 11 
7 286990 

1. Measured when the device is seated in a gauge with 2 holes of 0,80 mm diameter and 2,54 mm apart. 

2. Maximum value including plastic burrs. 

3. Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage V R 

Forward current 
d.c. 
peak value; tp = 1 µs; f = 300 Hz 
peak value; ton = 20 µs; 8 = 0,01 

Total power dissipation up to Tamb = 25 oc 

Storage temperature 

Junction temperature 

Lead soldering temperature at tsld < 7 s 
> 1,5 mm from the seating plane for COV70A 
> 5 mm from the plastic body for CQV70AL 

THERMAL RESISTANCE 

max. 

max. 
max. 
max. 

max. 

5 v 

100 mA 
1 A 

500 mA 

215 mW 

-55 to + 100 oc 

max. 100 oc 

max. 260 oc 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF=10mA 
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typ. 
max. 

1,75 v 
2,2 v 
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LU 
...J 
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rn 
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2 
LU 

2 
c.. 
0 
...J 
LU 

> 
LU 
Cl 

Light emitting diodes 

Reverse current 
VR=5V 

Beamwidth between half-intensity directions 
IF= 10 mA 

Bandwidth at half height 

Wavelength at peak emission 
IF= 10 mA 

Luminous intensity 
IF= 10 mA 

Diode capacitance 
VR = 0; f = 1 MHz 

200 

Ptot 
(mW) 

100 

0 

500 

1FM 
lmA) 

400 

300 

200 

100 

o 

0 
o 

25 50 

Fig. 2. 

l 
7 

d 

7Z88825 

75 100 

lamb (°Cl 

7 288846 

7 

f 

VFM IV) 

Fig. 4 t 0 n = 20 µs; o = 0,01; typ. values. 

COV70A(L) 
COV?OA(L)-111 
COV70A(L)-IV 

120 

IF 
(mAI 

80 

40 

o 
o 

J 
IR max. 

0'.50% typ. 

850% typ. 

Apk typ. 

Iv min. 

Iv 1,6 

Iv 3,0 

Cd typ. 

7 
l7 

- - - -------

CQV70A 
CQV70AL 

100 µA 

100 0 

20 nm 

650 nm 

1,0 med 
to 3,5 med 
to 7,0 med 

60 pF 

7288845 

------1 

3 VF (VI 4 

Fig. 3 T amb = 25 °c; typ. values. 

VF 

IVI 

1,8 

1,7 

1,6 

7288874 

=s.: 

~ 
~ 

"\ 

~ 
-50 

Fig. 5 IF = 10 mA; typ. values. 
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CQV70A 
CQV70AL 

1BO,--,--,----,-,--,--,---,--r7-Z~88_8~29 

Iv ~ 
(%) I\ 

140 r--t~----'lt---t--t---t-+---t--+--+__, 
~ 
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~ 60r--t--+--+-+--+--+--+"-c--+--t---1 

~ h..... 
20~~---'------'-'--~---'------'--'--~--' 
-25 50 100 

Iv 
(med) 

10 

10-2 

~:05 
O,~...,_ ~ 

1==0.2 

_,a P'f 
~L 

1 

7288820 

DC 

...;"I 

10 

Fig. 6 Typical values. Fig. 7 tp = 50 µs; typ. values. 
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50 
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Fig. 8 IF= 10 mA; Tamb = 25 °C; typ. values. 

7288824 

-soollJJJJ_l.l_lJ_lllJJJ~fof;~~~::tJJ_LJ_lllJlJJ.Jc..LLl~soo 
100 50 0 50 Iv(%) 100 

Fig. 9 Typical values. 
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DEVELOPMENT SAMPLE DATA 
Th rs mformat1on 1s derived from development samples 
made available for evaluation It does not necessarily 
imply that the device will go into rer•1lar production 

LIGHT EMITTING DIODES 

CQV71A 
CQV71AL 

Rectangular light emitting diodes of 3 mm x 5 mm which emit super-green light when forward biased. 
The COV71 A( L) has a SOD-77 envelope and is encapsulated in a 'medium-green coloured resin with a 
diffusing zone cast on the top. 

When stacked in an array these LEDs with other SOD-77 LEDs can be used e.g. as a level indicator. 

The COV71 AL is similar to the COV71 A but has long leads and has no seating plane. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 35 °c 

Junction temperature 

Luminous intensity 
IF= 10 mA 

Wavelength at peak emission 
IF= 10 mA 

Beamwidth between half-intensity directions 
in the plane of the leads; IF = 10 mA 

MECHANICAL DATA 

Fig. la SOD-77A1. 
CQV71A 

3,3 

_] 3,1 1-

5,t D 5,35 

i 
-I 

R 0,2 (4xl 

1•0 - --12,7 min 

+ D 0,56 
0,45 t 

(2x) 

VR max. 5 v 
IF max. 60 mA 

Ptot max. 180 mW 

Tj max. 100 oc 

COV71A(L) Iv min. 0,5 med 
CQV71A(L)-ll Iv 1,0 to 2,2 med 
CQV71A(L)-lll Iv 1,6 to 3,5 med 
CQV71 A( L)-IV Iv 3 to 7 med 

Apk typ. 565 nm 

cx503 typ. 100 ° 

Dimensions in mm 

13 5 min-.. ' 12,5 
10,0 -1,201- g,6 

1,05 
t 

I t + 

+ 
0,95 
0,80 

1n- J I 
1,0 min 

diffusing 
zone 

11 
7286981 
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CQV71A 
CQV71AL 

Fig. 1b SOD-77L. 
COV71AL 121 

-1 ~:i 1---

5,~o 5,35 
1,0_l ',~25,0m!o-1-10,0111-1 min ' 9,6 

~· 0 ,:;·( : I 11 

i 
-I 

R 0,2 (4x) 

- 26,Smi'nl..__
5131-1 dJ~ 

diffusing 

Notes 

' D 0,56 
0,45 + 

(2x) 

zone 

11 
7Z86990 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter and 2,54 mm apart. 
2. Maximum value including burrs. 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage V R 

Forward current 
d.c. 
peak value; tp = 1 µs; f = 300 Hz 
peak value; ton= 1 ms; /5 = 0,01 

Total power dissipation up to Tamb = 35 °c 

Storage temperature 

Junction temperature 

Lead soldering temperature at tsld < 7 s 
> 1,5 mm from the seating plane for COV71A 
> 5 mm from the plastic body for COV71AL 

THERMAL RESISTANCE 

max. 5 v 

max. 60 mA 
max. 1 A 
max. 150 mA 

max. 180 mW 

-55 to+ 100 oc 

max. 100 oc 

max. 260 oc 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF= 10 mA 
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max. 

2,1 v 
3,0 v 
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Light emitting diodes 

Reverse current 
VR = 5 V 

Beamwidth between half-intensity directions 
in the plane of the leads; IF = 10 mA 

Bandwidth at half height 

Wavelength at peak emission 
IF=10mA 

Luminous intensity 
IF=10mA 

Diode capacitance 
VR=O;f=1 MHz 

200 

~ 1'T 
. 

7288904 

Ptot 

(mW) ~ 
~~ 01-

100 

160 

lfM 
(mA) 

120 

80 

40 

0 
0 

-.z. 
Ii.,, 
\"'-., 

'-o-'---!--j 
~o., 
~6~ 

~ 
50 100 

Fig_ 2. 

7288853 

v 

7 
L 

t 
I 

7J 
3 4 

VFM (V) 

Fig. 4 ton = 1 ms; o = 0,01; 
Tj = 25 oc; typical values. 

CQV71A(L) 
CQV71A(L)-11 
CQV71A(L)-111 
CQV71A(L)-IV 

max. 

typ_ 

typ. 

typ. 

min. 
1,0 to 
1,6 to 
3 to 

typ. 

CQV71A 
CQV71AL 

100 µA 

100 ° 
30 nm 

565 nm 

0,5 med 
2,2 med 
3,5 med 

7 med 

35 pF 

60~-------7 ___ 7~Z~88~8~88 
IF 

(mA) 

[ 

i 
,____,_.__,___,__,IT _ __,___, __ ~ 

201-----+--+---l--+-1-+--+-_,---l 

1 
00 

3 VF(V) 4 

Fig. 3 T amb = 25 oc; typical values. 
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Fig. 5 Typical values. 
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CQV71A 
CQV71AL 

2,4 ~-.--~-.-~--.-~-7c.:;Z.::.:88:.:;88:.:;3 

1'.. 

2'2 , "1'_ ~=20mA 

~~ 
2,0 

ls: 5mA 

1•8 -50 50 100 
T11°c1 

10 

Iv 
(med) 

0,1 

I// 

~ 

0,01, 

7Z88881 

Ii"' DC 8 = o.~;; 
0,1 -0 

0,05~ 

v 
7 
1717 

10 100 

Fig. 6 IF = 10 mA; typical values. Fig. 7 tp = 50 µs; typical values. 
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o I f'" 
530 550 570 590 610 

~(nm) 

Fig. 8 Typical values. 
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Fig. 9 Typical values. 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on rs derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production 

LIGHT EMITTING DIODES 

CQV72 
CQV72L 

Rectangular light emitting diodes of 3 mm x 5 mm which emit yellow light when forward biased. The 
COV72 (and COV72L) has a SOD-77 envelope and is encapsulated in a medium-yellow coloured resin 
with a diffusing zone cast on the top. 

When stacked in an array these SOD-77 LEDs can be used e.g. a.s a level indicator. The COV72L is 
similar to the CQV72 but has long leads and has no seating plane. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 °c 
Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 
IF= 10 mA 

Beamwidth between half-intensity directions 
in the plane of the leads; IF = 10 mA 

MECHANICAL DATA 

Fig. 1a SOD-77A1. 
COV72 

3,3 

___ ] 3,1 i-
s.ts D S,3S 

i 
-I 

R 0,2 (4x) 

1•0 -- -12,7 min 

' D O,S6 
0,4S t 

(2x) 

VR max. 5 v 
IF max. 30 mA 

Ptot max. 90 mW 

Tj max. 100 °c 

COV72(L) Iv min. 0,5 med 
COV72(L)-ll Iv 1,0 to 2,2 med 
COV72(L)-lll Iv 1,6 to 3,5 med 

Apk typ. 590 nm 

0'.50% typ. 100 ° 

Dimensions in mm 

min--. 13 s 
12,5 

10,0 -1,20 1----- 9,6 
1,0S 

' 
I ' t 

t 
0,9S 

in-
0,80 J I 

1,0 min 
d1ffus ing 

zone 

11 
7Z86981 

(Au ... 1983 16' 
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CQV72 
CQV72L 

Fig. 1b SOD-77L. 
COV72L 

33121 

___ ] 3'.1 1-
5,J5121 D 
5,35 

1,0_

11

,-2S:Om;c _
1
_10,0 111_

1 min 9,6 

~-~::-I .: I 11 

i 
-I 

R 0,2 (4x) 

- 26,5 m1·nl..._ 5 131
-/ d J~ 

~- diffusing 

Notes 

+ D 0,56 
0,45 + 

(2x) 

zone 

11 
7Z86990 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm in diameter and 2,54 mm apart. 

2. Maximum value including plastic burrs. 

3. Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 30 mA 
peak value; tp ; 1 µs; f; 300 Hz 

IFM 
max. 1 A 

peak value; t 0 n ; 1 ms; Ii ; 0,33 max. 60 mA 

Total power dissipation up to Tamb; 65 oc Ptot max. 90 mW 

Storage temperature Tstg -55 to + 100 °c 

Junction temperature Tj max. 100 oc 

Lead soldering temperature at tsld < 7 s 
> 1,5 mm from the seating plane for COV72 

Tsld max. 260 oc > 5 mm from the plastic body for CQV72L 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj ; 25 °c unless otherwise specified 

Forward voltage 
typ. 2,1 v IF;10mA VF max . 3,0 v 
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UJ 
~ 
c.. 
0 
..J 
UJ 
> 
UJ 
0 

Light emitting diodes 

Reverse current 
VR = 5 V 

Beamwidth between half-intensity directions 
in the plane of the leads; IF = 10 mA 

Bandwidth at half height 

Wavelength at peak emission 
IF= 10 mA 

Luminous intensity 
IF= 10 mA 

Diode capacitance 
VR=O;f=1MHz 

100 

ptot 

(mW) 

50 

60 

IFM 
lmA) 

40 

20 

50 

Fig. 2. 

f 
t 
~ 

CZ 

\ 

t 

7288875 

}~ .. +--. 
+--

0 
"f.-

*-(i 
r--

; 
100 

7288888 

Fig. 4 t 0 n = 50 µs; o = 0,01; 
T amb = 25 °c; typ. values. 

COV72(L) 
COV72(L}-ll 
COV72(L)-lll 

30 

IF 
(mA) 

20 

10 

IR 

a50% 

850% 

Apk 

Iv 
Iv 
Iv 

Cd 

CQV72 
CQV72L 

max. 100 µA 

typ. 100 ° 
typ. 30 nm 

typ. 590 nm 

min. 0,5 mCd 
1,0 to 2,2 mCd 
1,6 to 3,5 mCd 

typ. 35 pF 

7288890 

T 
l 

1 
~ -1-

I v 

Fig. 3 Tamb = 25 °c; typ. values. 

2,0 ~ ~OmA 

r":5mA 

1 ·8 '-_-5J..o_..J___J _ __J__s-'-o-..J__1 oLo__J 

T11°c1 

Fig. 5 Typical values. 

( ., .... 1983 171 



CQV72 
CQV72L 

150 

Iv 

(%) 

100 

~ 

50 
-50 

J". 
~ 

7288835 

" 
b,._ 

f: 
"'l 

~ 
f'-: 

"'1 

10 

1, 

(med) 

0,1 

o.oi 

f-0,05 ~ 

..0 lZ 
~ lZ 

1 

7288877 

-r=r DC 

0,1 

10 IF (mA) 100 50 T,1oc1 100 

Fig. 6 IF= 10 mA; typ. values. Fig. 7 tp = 50 µs; typ. values. 
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DEVELOPMENTSAMPLEDATA 
This mformat1on is derlv1~d from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

LIGHT EMITTING DIODE 

CQV80L 

Rectangular light emitting diode of 5 mm x 5 mm which emits super-red light when forward biased. The 
CQVSOL has a SOD-74L envelope and is encapsulated in a transparent resin with a medium-red coloured 
diffusing zone cast on the top. 
These SOD-74 LEDs are very suitable for surface illumination, for example in information boards, score 
boards, moving advertisement and electronic game applications. 
The CQVBOL has long leads and has no seating plane. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 oc 

Junction temperature 

Luminous intensity 
IF= 10 mA 

Wavelength at peak emission 
IF= 10mA 

Beamwidth between half-intensity directions 
IF=10mA 

MECHANICAL DATA 

Fig. 1 SOD-74L., 5 15 121 

-J o 4:s5 1-

D 
~ D 0,56 

0,45t 
(2x) 

VR 

IF 

Ptot 

Tj 

CQVBOL Iv 
CQVBOL-11 Iv 
CQVBOL-111 Iv 

Apk 

a50% 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 °c 

min. 0,5 med 
1,0 to 2,2 med 
1,6 to 3,5 med 

typ. 630 nm 

typ. 100 0 

Dimensions in mm 

11 
Notes 12eas13 1 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm in diameter and 2,54 mm apart. 
2. Maximum value including plastic burrs. 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 
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CQV80L 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. If max. 30 mA 
peak value; tp = 1 µs; f = 300 Hz 

lfM 
max. 1 A 

peak value; t0 n = 1 ms; ll = 0,33 max. 60 mA 

Total power dissipation up to T amb = 65 °c Ptot max. 90 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
> 5,0 mm from the plastic body; tstd < 7 s TsJd max. 260 °c 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v If= 10 mA Vf max. 3,0 v 

Reverse current 
VR=5V IR max. 100 µA 

Beamwidth between half-intensity directions 
If= 10 mA a50% typ. 100 0 

Bandwidth at half height 8503 typ. 45 nm 

Wavelength at peak emission 
If= 10 mA Apk typ. 630 nm 

Luminous intensity 
If= 10 mA CQV80L Iv min. 0,5 med 

CQVSOL-11 Iv 1,0 to 2,2 med 
CQVSOL-111 Iv 1,6 to 3,5 med 

Diode capacitance 
VR=O;f=1MHz Cd typ. 35 pf 
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Fig. 4 t0 n = 50 µs; 6 = 0,01; 
Tamb = 25 °c; typ. values. 
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DEVELOPMENT SAMPLE DATA 
This mformat1on is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production, 

LIGHT EMITTING DIODE 

CQV80AL 

Rectangular light emitting diode of 5 mm x 5 mm which emits hyper-red light (GaAIAs) when forward 
biased. The COVBOAL has a SOD-74L envelope and is encapsulated in a transparent resin with a medium· 
red coloured diffusing zone cast on the top. The COVBOAL has long leads but has no seating plane. 

This LED is very suitable for surface illumination, for example in information boards, score boards, 
moving advertisements and electronic games applications. Because of its high light intensity the 
COVBOAL is also very suitable in applications where only very low currents are available and because of 
its high I Fmax it can be used in high Iv applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 25 °c 
Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 
IF=10mA 

Beamwidth between half-intensity directions 
IF=10mA 

MECHANICAL DATA 

Fig. 1 SOD-74L. 

VR 

IF 

Ptot 

Tj 

COVBOAL Iv 
CQVBOAL-111 Iv 
COVBOAL-IV Iv 

~pk 

a:503 

max. 5 v 
max. 100 mA 

max. 215 mW 

max. 100 °c 

min. 1,0 med 
1,6 to 3,5 med 
3,0 to 7,0 med 

typ. 650 nm 

typ. 100 ° 

Dimensions in mm 

10 2 (l) 

I la(+[ 25,Smm I~ ,;, II 
~ --rkH '.: L 5 '"-I ''''"''"' J L 

Notes 

1•.0 -. - 24min -
min 

t D 0,56 
0,45t 

(2xl 

zone 1,0 min 

11 
7ZB6913.1 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter and 2,54 mm apart. 
2. Maximum value including plastic burrs. 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 

February 1983 177 



CQV80AL 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
peak value; tp = 1 µs; f = 300 Hz 

IFM 
max. 1 A 

peak value; ton= 20 µs; 6 = 0,01 max. 500 mA 

Total power dissipation up to Tamb = 25 °c Ptot max. 215 mW 

Storage temperature Tstg -55 to + 100 °c 

Junction temperature Tj max. 100 °c 

Lead soldering temperature 
> 5,0 mm from the plastic body; tsld < 7 s Tsld max. 260 °c 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 1,75 v - IF= 10 mA VF max. 2,2 v - Reverse current 

VR = 5V IR max. 100 µA 

Beamwidth between half-intensity directions 
IF= 10mA 0:503 typ. 100 ° 

Bandwidth at half height B503 typ. 20 nm 

Wavelength at peak emission 
IF= 10 mA Apk typ. 650 nm 

Luminous intensity 
IF= 10 mA CQVBOAL Iv min. 1,0 med 

CQVBOAL-111 Iv 1,6 to 3,5 med 
CQV80AL-IV Iv 3,0 to 7,0 med 

Diode capacitance 
VR=O;f=1MHz Cd typ. 60 pF 
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CQVBOAL 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production, 

LIGHT EMITTING DIODE 

CQV81L 

Rectangular light emitting diode of 5 mm x 5 mm which emits super-green light (GaP) when forward 
biased. The COV81 Lhasa SOD-74L envelope and is encapsulated in a transparent resin with a medium
green coloured diffusing zone cast on the top. This LED has long leads and no seating plane. 

These SOD-74 LEDs are very suitable for surface illumination, for example in information boards, 
score boards, moving advertisement and electronic game applications.' 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 35 °c 

Junction temperature 

Luminous intensity 
IF= 10mA 

Wavelength at peak emission 
IF= 10 mA 

Beamwidth between half-intensity directions 
IF=10mA 

MECHANICAL DATA 

Fig. 1 SOD-74L. 

COV81L 
COV81L-ll 
COV81 L-111 

VR 

IF 

Ptot 

Tj 

Iv 
Iv 
Iv 

Apk 

a50% 

max. 5 v 
max. 60 mA 

max. 180 mW 

max. 100 oc 

min. 0,5 med 
1,0 to 2,2 med 
1,6 to 3,5 med 

typ. 565 nm 

typ. 100 0 

Dimensions in mm 

5 15 121 
.. , 0 4'.a5 , ... 

D 
10 2 (l) 

----25,5min----i- • -, 9,8 

'·'- _ 24m~ _::! ';':~~:"' ;,ll;; 
min 

~ D 0,56 
0,45t 

(2x) 
11 

Notes 1zsss13 1 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter 2,54 mm apart. 
2. Maximum value including plastic burrs. 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 
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CQV81L 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 
peak value; tp = 1 µs; f = 300 Hz 

IFM 
max. 1 A 

peak value; ton= 1 ms; 8 = 0,33 max. 150 mA 

Total power dissipation up to Tamb = 35 °c Ptot max. 180 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 °c 

Lead soldering temperature 
> 5,0 mm from the plastic body; tsld < 7 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v 

IF= 10 mA VF max. 3,0 v 
Reverse current 

VR =5 V IR max. 100 µA 

Beamwidth between half-intensity directions 
IF= 10 mA a50% typ. 100 ° 

Bandwidth at half height B503 typ. 30 nm 

Wavelength at peak emission 
IF= 10 mA Apk typ. 565 nm 

Luminous intensity 
IF=10mA COV81L Iv min. 0,5 med 

COV81L-ll Iv 1,0 to 2,2 med 
COV81L-lll Iv 1,6 to 3,5 med 

Diode capacitance 
VR=O;f=1 MHz Cd typ. 35 pF 

182 August 1983 



<( 
I-
<( 
0 
w 
...J 
a.. 
:2: 
<( 
Cl) 

I-
2 w 
:2: a.. 
0 
...J 
w 
> w a 

Light emitting diode 

160 

IFM 
(mA) 

120 

BO 

40 

0 
0 

50 100 

Fig. 2. 

7288853 

ii 

7 
17 

i 
7 

l-
3 4 

VFM (V) 

Fig. 4 tan = 50 µs; 8 = O,Q1; 
Tamb = 25 °c; typical values. 

160 .--~-~~-~--~-7:..::Z;.:::88::.::8.::.:;55 

BO >---+---+--<-_,_-'"""""Q__,__~___._____, 

"""" 
40!---+--+--!---1---4---1--1--~ 

-50 0 50 Tl (oC) 100 

Fig. 6 IF = 10 mA; typical values. 

60 

IF 
lmA) 

40 

20 

CQV81L 

7Z8BBBB 

~ 

-t 
± 
lL 

71 
3 VF(V) 4 

Fig. 3 Tamb = 25 °c; typical values. 

2,4 ,---.--~~-~~-~-'~Z-"88c8_8~3 

2,0 

I-
"- "-...... I ---ls ~OmA 

[SsmA 

l,S ~--5'-0--'-------'----'-------'50----'---10L0---' 

T11°c1 

10 

Iv 

(med) 

0,1 

0.01 

Fig. 5 Typical values. 

7ZB8881 

F= 
~ 121 DC 6 0.2;; 

0,1 

0,05 .&2Z_ 
1:117 

= I--
2i 

t...7,7"_Lj lZl 
~ lLJ 

1 10 IF (mA) 100 

Fig. 7 tp = 50 µs; typical values. 

August 1983 183 



CQV81L 

lOO ,-----,-,------,-ro;:-,-----,--,---'-'=-jz B"'-B,,_,90"10 

V'h. 

o / 1' 
530 550 570 590 610 

).(nm) 

Fig. 8 Typical values. 

Fig. 9 Typical values. 

184 Aog,• 19831 



DEVELOPMENT SAMPLE DATA 
This information 1s derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go mto regular production. 

LIGHT EMITTING DIODE 

CQV82L 

Rectangular light emitting diode of 5 mm x 5 mm which emits yellow light (GaPAs) when forward 
biased. The COV82L has a SOD-74L envelope and is encapsulated in a transparent resin with a medium
yellow coloured diffusing zone cast on the top. These SOD-74 LEDs are very suitable for surface illumi
nation, for example in information boards, score boards, moving advertisement and electronic game 
applications. 

The CQV82L has long leads and has no seating plane. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 oc 

Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 
IF= 10mA 

Beamwidth between half-inte_nsity directions 
IF= 10mA 

MECHANICAL DATA 

Fig. 1 SOD-74L. 5 1 5 121 

-1 ° 4'.as ,-

D 
Notes 

~ D 0,56 
0,45t 

(2x) 

VR 

IF 

Ptot 

Tj 

CQV82L Iv 
CQV82L-ll Iv 
COV82L-lll Iv 

Apk 

a5o% 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 °c 

min. 0,5 med 
1,0 to 2,2 med 
1,6 to 3,5 med 

typ. 590 nm 

typ. 100 ° 

Dimensions in mm 

11 
7Z86913 1 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter and 2,54 mm apart. 
2. Maximum value including plastic burrs. 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 
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CQV82L 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 30 mA 
peak value; tp = 1 µs; f = 300 Hz 

IFM 
max. 1 A 

peak value; ton = 1 ms; o = 0,33 max. 60 mA 

Total power dissipation up to Tamb = 65 °c Ptot max. 90 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
> 5,0 mm from the plastic body; tsld < 7 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
VF 

typ. 2,1 v 
max. 3,0 v 

Reverse current 
VR=5V IR max. 100 µA 

Beamwidth between half-intensity directions 
IF=10mA 0'.50% typ. 100 ° 

Bandwidth at half height 8503 typ. 40 nm 

Wavelength at peak emission 
IF= 10 mA Apk typ, 590 nm 

Luminous intensity 
IF= 10 mA COV82L Iv min. 0,5 med 

CQV82L-ll Iv 1,0 to 2,2 med 
COV82L-lll Iv 1,6 to 3,5 med 

Diode capacitance 
VR = O; f = 1 MHz Cd typ. 35 pF 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

CQW10 CQW10L 
CQW108 CQW108 

LIGHT EMITTING DIODES 

The CQW10 and COW10B are 2,5 mm x 5 mm rectangular light emitting diodes which emit super-red 
light (GaPAs) when forward biased. 

These LEDs have a SOD-76 envelope and are encapsulated in a medium-red resin (CQW10 and CQW10L) 
and a dark-red coloured resin for the COW10B and CQW1 OB L. An extra diffusing zone has been cast 
on the top, with a stronger diffusor for the B-types. 

The CQW10L and CQW10BL (SOD-76L envelope) have no seating plane but have long leads and are in 
all other respects similar to the CQW10 and COW10B. 

When stacked in an array these SOD-76 LEDs can be used, for example, as level indicators. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 oc 

Junction temperature 

Luminous intensity 
IF=10mA COW10(L)/CQW10B(L) Iv 

COW10(L)/CQW10B(L)-ll Iv 
COW10(L)/CQW10B(L)-111 Iv 

Wavelength at peak emission 
IF=10mA 

Beamwidth between half-intensity directions 
IF= 10mA 

MECHANICAL DATA 

Fig. 1a SOD-76A. 
CQW10 2 50 

1.,0 .... 
min 

-12,7 min- 13 5 
12:5 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 oc 

min. 0,5 mCd 
1,0 to 2,2 mCd 
1,6 to 3,5 mCd 

typ. 630 nm 

typ. 100 ° 

Dimensions in mm 

CQW1 OB --12:3 5 r- 1,201-
9,9 -9,5 

1,05 
+ 5::-o 4,7 

_+ -

I 2,541 a l+l +-r 
-14,0 min 

D 0,56 
0,45 

(2x) 

I 

-
' + 

+ 
0,95 
0,80 J I 

1,0 min 
diffusing 

zone 

11 
7Z86980 
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CQW10 CQW10L 
CQW10B CQW10BL 

Fig. 1b SOD-76L. 
CQW10L 
CQW10BL 

2,50 121 
-

1
2.35r-

5!0121 D 
g g (1) 1- 25,0 min ----1- g; 5 -1 

~-:4 _-_::a==,_::-==,_ ~___,,c::r--:::1 11 
1,_o .... 
mm 

4,7 

i_ 
1_5(3)-1 dJn-

1..----26,5 min diffusion 

Notes 

D 0,56 ~ 
0,45 t 
(2x) 

zone 

11 
7ZB6979 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter and 2,54 mm apart. 

2. Maximum value including burrs. 

3. Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR 

Forward current 
d.c. 
peak value; tp = 1 µs; f = 300 Hz 
peak value; ton = 1 ms; Ii = 0,33 

Total power dissipation up to T amb = 65 oc 

Storage temperature 

Junction temperature 

Lead soldering temperature; tsld < 7 s 
> 1,5 mm from the seating plane for CQW10/10B 
> 5 mm from the plastic body for CQW10L/10BL 

THERMAL RESISTANCE 

Tsld 

max. 5 v 

max. 30 mA 
max. 1 A 
max. 60 mA 

max. 90 mW 

-55 to + 100 oc 

max. 100 oc 

max. 260 oc 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Forward voltage 
IF=10mA 

190 A"D"• 19831 

typ. 
max. 

2,1 v 
3,0 v 



Light emitting diodes 

Reverse current 
VR = 5V 

CQW10 CQW10L 
CQW108 CQW10BL 

max. 100 µA 

Beamwidth between half-intensity directions 
IF= 10 mA typ. 100 ° 

Bandwidth at half height 

Wavelength at peak emission 
IF=10mA 

Luminous intensity 
IF= 10 mA 

Diode capacitance 
VR = O; f = 1 MHz 

100 
7Z88875 

\ .,,+--+--

·~ 
~ Ptot 
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-I 
w 
> w 
0 
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'l; -&--+-
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., 1' +--
\~ 

1 

~ 
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Fig. 2. 
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~F 
d 

7 
3 VFM (VI 4 

Fig. 4 ton = 50 µs; 6 = 0,01; 
Tj = 25 oc; typ. values. 

CQW10(L)/CQW10B(L) Iv 
CQW10(L)/CQW10B(L)-11 Iv 
CQW10(L)/CQW10B(L)-lll Iv 

JO 

20 

10 

typ. 

typ. 

min. 
1,0 to 
1,6 to 

typ. 

T 
I 

I 

d 
J 

v 

45 nm 

630 nm 

0,5 mCd 
2,2 mCd 
3,5 mCd 

35 pF 

7Z88890 

VF IVI 

Fig. 3 Tj = 25 oc; typ. values. 
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Fig. 5 Typical values. 
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DEVELOPMENT SAMPLE DATA 
This informatron 1s derived from developrnent samples 
made available for evaluation. It does riot necessarily 
imply that the device wtll go into reyulJr production. 

LIGHT EMITTING DIODES 

CQW10A 
CQW10AL 

The COW10A(L) is a 2,5 mm x 5 mm rectangular light emitting diode which emits hyper-red light 
(GaAIAs) when forward biased. 

The COW10A has a SOD-76B envelope and is encapsulated in a red coloured resin with a strong 
diffusing zone cast on the top. 

The COW10AL (in SOD-76L envelope) is the long-lead version of the COW10A without seating plane, 
but in all respects similar to the COW1 OA. 

When stacked in an array these SOD-76 LEDs can be used, for example, as a level indicator. Because of 
its high light intensity the COW1 OA( L) is very 5Uitable in applications where only low currents are 
available and because of its high IF max it can be used for highly applications. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 
IF= 10 mA 

Beamwidth between half-intensity directions 
IF = 10 mA; in the plane of the leads 

COW10A(L) 
COW10A(L)-llJ 
COW10A(L)-IV 

------------·-------·--------
MECHANICAL DATA 

Fig. 1 SOD-76B. 

CQW10A 

-14,0 min-~ 

VR 

IF 

Ptot 

T· J 

Iv 

Apk 

C\'50% 

13 5 
12'.5 

max. 5 v 
max. 100 mA 

max. 215 mW 

max. 100 oc 

min. 1,0 med 
1,6 to 3,5 med 
3,0 to 7,0 med 

typ. 650 nm 

typ. 100 ° 

Dimensions in mm 

9,9 
1,20 ,----- 9,5 
1,~5 

L_-dJ+l 
12,541~ 

tl,_o~l 1~127m1n 
min ' 

D 0,56 
0,45 

{2x) 

I • 
t 

0,95 
-~ 

0,80 

t 

J I -+-

1,0 min 
diffusing 

zone 

I I 
7286983 
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CQW10A 
CQW10AL 

Fig. lb SOD-76L. 

COW10AL 

1 •. 0 .... 
min 

9 9 111 1- 25,0 min -1-9;5 -1 

~-:4 _-:::,,::-( : I 11 

1..--5131-I dJ~ 
..___ ___ 26,5 min diffusion 

Notes 

~ D 0,56 
0,45 t 
(2xl 

zone 

11 
7286979 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter and 2,54 mm apart. 
2. Maximum value including burrs. 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR max. 5 v 
d.c. IF max. 100 mA 
peak value; tp = 1 µs; f = 300 Hz 

IFM 
max. 1 A 

peak value; ton = 20 µs; o = 0,01 max. 500 mA 

Total power dissipation up to Tamb = 25 oc Ptot max. 215 mW 

Storage temperature Tstg -55 to + 100 oc 

Junction temperature Tj max. 100 °c 

Lead soldering temperature; tsld < 7 s 
> 1,5 mm from the seating plane for COW1 QA 

Tsld max. 260 oc 
>5 mm from the seating plane for COW10AL 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Forward voltage 
typ. 1,75 v 

IF=10mA VF max. 2,2 v 
Reverse current 

VR=5V IR max. 100 µA 
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Light emitting diodes 

Beamwidth between half-intensity directions 
IF=10mA 

Bandwidth at half height 

Wavelength at peak emission 
IF= 10 mA 

Luminous intensity 
IF=10mA 

Diode capacitance 
VR=O;f=1MHz 
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Fig. 2 Typical values. 

7288846 

t 
L 

t 
I 

ii 
0 3 

VFM IVI 
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DEVELOPMENT SAMPLE DATA 
This information 1s derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular product1on. 

CQW11A CQW11AL 
CQW118 CQW11BL 

LIGHT EMITTING DIODES 

The CQW11 A and CQW11 Bare 2,5 mm x 5 mm rectangular light emitting diodes which emit super
green light (GaP) when forward biased. 

These LEDs have a SOD-76 envelope and are encapsulated in a medium-green resin for the CQW11A(L) 
and a dark-green coloured resin for the COW11 B(L). An extra diffusing zone has been cast on the top, 
with a stronger diffuser for the B-types. 

The CQW11 AL and CQW11 BL (SOD-76L envelope) have no seating plane but have long leads and are 
in all other respects similar to the COW11 A and CQW11 B. 

When stacked in an array these SOD-76 LEDs can be used, for example, as level indicators. They can 
resist higher forward currents when a higher luminous intensity is wanted and because the CQW11A/11 B 
is easily deliverable in high Iv classes this LED is very suitable in those applications where only low 
currents are available. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 35 °c 
Junction temperature 

Luminous intensity 
IF=10mA CQW11A(L)/CQW11 B(L) 

CQW11 A( L)/CQW11 B( L)-11 
CQW11 A( L)/CQW11 B( L)-111 

Wavelength at peak emission 
IF=10mA 

Beamwidth between half-intensity directions 
IF=10mA 

MECHANICAL DATA 

Fig. 1a SOD-76A. 1,0 ..... 
min 

+--12,7 min____.. 

VR 
IF 

Ptot 

Tj 

Iv 
Iv 
Iv 

Apk 

c;50% 

max. 5 v 
max. 60 mA 

max. 180 mW 

max. 100 °c 

min. 0,5 mCd 
1,0 to 2,2 mCd 
1,6 to 3,5 mCd 

typ. 565 nm 

typ. 100 0 

Dimensions in mm 
13 5 
12'.5 CQW11A 

CQW11B -- 2,501-
12,35 1,201-

1,05 

' 
g,9 -9,5 

5::-o 4,7 

-~ -

1 k (-) 
-' - -H=:::::::::::J 

I 2,541 0 (+) 

,--I 
-14,0 min 

' D 0,56 
0,45 t 

(2x) 

-

I + t 

t 
0,95 
0,80 J I 

1,0 min 
diffusing 

zone 

11 
7Z86980 

(August 1983 197 

-



CQW11A CQW11AL l 
CQW118 CQW118L .._ ________________ _ 

198 

Fig.1b SOD·76L. 
CQW11AL 
CQW11BL 

1 •. 0_ 
min 

g 9 (1) 1- 25,0 min -1-9;5 -1 

~-:4 _-:a(:::_, ::,-----ii 11 

J_ 5,3'-I _I I_ 
1,0min 

·----26,5 min diffusion 

Notes 

D 0,56 ~ 
0,45 + 
(2x) 

zone 

II 
7Z86979 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter and 2,54 mm apart. 

2. Maximum value including burrs. 

3. Solderability not guaranteed with this zone due to tie·bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 
peak value; tp = 1 µs; f = 300 Hz IFM max. 1 A 
peak value; t 0 n = 1 ms; 6 = 0,33 IFM max. 150 mA 

Total power dissipation up to Tamb = 35 °c Ptot max. 180 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature; tsld < 7 s 
> 1,5 mm from the seating plane (COW11 A/11 Bl 

Tsld max. 260 °c > 5 mm from the plastic body (CQW11 AL/11 BL) 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v 

IF= 10 mA VF max. 3,0 v 
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Light emitting diodes 

Reverse current 
VR =5V 

Beamwidth between half-intensity directions 
IF= 10 mA (\'50% 

850% Bandwidth at half height 

Wavelength at peak emission 
IF=10mA 

Luminous intensity 
IF= 10 mA 

Diode capacitance 
VR = O; f = 1 MHz 

200 

CQW11A(L)/CQW11 B(L) Iv 
CQW11A(L)/CQW11B(L)-ll Iv 
CQW11A(L)/CQW11B(L)-lll Iv 

7ZBB904 
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CQW118 CQW11BL 
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typ. 565 nm 
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1,6 to 3,5 mCd 

typ. 35 pF 
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Fig. 4 ton= 1 ms; o = 0,33; 
T amb = 25 °c; typ. values. 
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Fig. 5 Typical values. 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on 1s derived from development samples 
made available for evaluation It does not necessarily 
imply that the device will go into regular production. 

LIGHT EMITTING DIODES 

CQW12 CQW12L 
CQW12B CQW12Bl 

The CQW12 and COW12B are 2,5 mm x 5 mm rectangular light emitting diodes which emit yellow light 
when forward biased. 

The CQW12 and COW12B have a SOD-76AenvelopeandtheCOW12Land COW12BLhavea SOD-76L 
envelope. The CQW12 and COW12L are encapsulated in a medium-yellow resin and the COW12B and 
CQW12BL in a slightly dark-yellow resin. Both have a diffusing zone cast on the top, with a stronger 
diffusor for the B-types. 

The CQW12L and CQW12BL(SOD-76L envelope) have no seating plane but have long leads and are in 
all other respects similar to the COW12 and COW128 respectively. 

When stacked in an array these SOD-76 LEDs can be used, for example, as level indicators. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 °c 

Junction temperature 

Luminous intensity 
1f=10mA 

Wavelength at peak emission 
If= 10 mA 

CQW12( L)/COW128( L) 
CQW12(L)/CQW128( L)-11 
CQW12(L)/CQW12B(L)-l I I 

Beamwidth between half-intensity directions 
IF= 10 mA; in the plane of the leads 

MECHANICAL DATA 

Fig. 1a SOD-76A. 
CQW12 
COW12B 

1 0 

VR 
If 

Ptot 

Tj 

Iv 
Iv 
Iv 

ll'50% 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 oc 

min. 0,5 mCd 
1,0 to 2,2 mCd 
1,6 to 3,5 mCd 

typ. 590 nm 

typ. 100 ° 

Dimensions in mm 

13,5 _____ , 
12,5 

2,50 
-12,351-

9,9 
9,5 

,.;,, -1, - 12,

1

7 mm -

1,20,-
1,05 

~·,,,::-,: ~~~II 5:a-o 4,7 

_+ -

0 0,56 
0,45 

(2xl 

I_ 14,0 mm·-~ J I_ 
1,0 min 

diffusing 
zone 

7Z86980 
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CQW12 CQW12L 
CQW12B CQW12BL 

202 

Fig. 1b SOD-76L. 
COW12L 
COW12BL 

1,_o _... 
min 

g g 111 1- 25,0 min -1- 9'. 5 -1 

~-:4 _-:a(:::-) ::~---11 11 
l..-5131-1 dmlh; 

·----25,5 min diffusion 

Notes 

t D 0,55 
0,45 t 

(2x) 

zone 

11 
7Z86979 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter and 2,54 mm apart. 
2. Maximum value including burrs. 
3. Solderability not guaranteed within this zone due to tie-bar c.ropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System ( IEC 134) 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 30 mA 
peak value; tp = 1 µs; f = 300 Hz IFM max. 1 A 
peak value; ton = 1 ms; ii = 0,33 IFM max. 60 mA 

Total power dissipation up to Tamb = 65 °c Ptot max. 90 mW 

Storage temperature Tstg -55 to + 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature; tsld < 7 s 
> 1,5 mm from the seating plane for COW12/128 

Tsld max. 260 oc 
>5 mm from the plastic body for COW12L/12BL 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v IF= 10 mA VF max. 3,0 v 
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Light emitting diodes 

Reverse current 
VR=5V 

CQW12 CQW12L 
CQW128 CQW12BL 

max. 100 µA 

Beamwidth between half-intensity directions 
IF= 10 mA typ. 100 ° 

Bandwidth at half height 

Wavelength at peak emission 
IF= 10 mA 

Luminous intensity 
IF= 10 mA 

Diode capacitance 
VR = O;f= 1 MHz 
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Fig. 4 t 00 = 50 µs; 8 = 0,01; 
Tj = 25 oc.; typ. values. 
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40 nm 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on 1s derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production 

LIGHT EMITTING DIODE 

CQW20A 

Circular light emitting diode with diameter of 2 mm which emits hyper-red light (GaAIAs) when 
forward biased. 

The CQW20A has a SOD-79 outline and is encapsulated in a medium-red coloured resin with an extra 
diffusing zone cast on the top. This LED is very suitable for small indicator functions and in applica
tions where only low currents are available. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 25 oc 

Junction temperature 

Luminous intensity 
If= 10 mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1 SOD-79. 

VR 
If 

Ptot 

Tj 

Iv 

i\pk 

°'50% 

.,..__3,2_._ 
2,9 

- l,O - 16 0 min-·-----min ' 

min 

max. 5 v 
max. 60 mA 

max. 150 mW 

max. 100 oc 

min. 1,0 mCd 
typ. 1,5 mCd 

typ_ 650 nm 

typ. 110 ° 

Dimensions in mm 

7,2 
6,8 

- \21.__ 
k (-) ----------'- ------t-- ~'----_; 

I 2,541 
t a(+) 
- --1-~------ '-----4--' 

I_ 18,0 min---- t:~ _J J1,ol_ 
min 

diffusing 
zone 

• D 0,56 --
0,45 t--L----'-----' 

(2x) 

II I I 
7ZB6912 1 
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CQW20A 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 

peak value; tp = 1 µs; f = 300 Hz IFM max. 1 A 

peak value; ton= 20 µs; 8 = 0,01 IFM max. 500 mA 

Total power dissipation up to Tamb = 25 °c Ptot max. 150 mW 

Storage temperature Tstg -55 to + 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient 
when the device is mounted on a p.c. board Rth j-a max. 500 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF =4 mA VF typ. 1,65 v 

IF= 10 mA VF 
typ. 1,75 v 
max. 2,20 v 

Reverse current 
VR = 5 V IR max. 100 µA 

Beamwidth between half-intensity directions 
IF= 10 mA ix503 typ. 110 0 

Bandwidth at half height 8503 typ. 20 nm 

Wavelength at peak emission Apk typ. 650 nm 

Luminous intensity 
min. 1,0 mCd IF =10 mA Iv typ. 1,5 mCd 

Diode capacitance 
VR=O;f=1 MHz Cd typ. 60 pF 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on 1s derived from developrn~nt sample~ 

made ava1!ab!e for evaluation It docs not necessdnly 

imply thOJt the dt,v1ce will go into regulur production 

LIGl:ff EMITTING -DIODE 

CQW21 

Circular light emitting diode with diameter of 2 mm which emits super-green light (GaP) when forward 
biased. 

The CQW21 has a SOD-79 outline and is encapsulated in a medium-green coloured resin with a diffusing 
zone cast on the top. This LED is very suitable for very small indicator functions and can resist higher 
forward currents when a higher luminous intensity is wanted. In the near future the COW21 is easily 
deliverable in high Iv classes and is therefore very suitable in those applications where only low currents 
are available. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

VR 
If 

Ptot 

Tj 

Iv 

Apk 

°'50% 

max. 5 v 
max. 60 mA 

max. 150 mW 

max. 100 oc 

min. 0,5 med 

typ. 565 nm 

typ. 100 ° 

MECHANICAL DATA 

Fig. 1 SOD-79 

Dimensions in mm 

_3,2_ 
2,9 

7,2 
---~ 

6,8 __.. 1,o _ 160min ----·---min ' 

- ~'i~1·-
k (-) ____ __J_ ------

t--~L--_; 
I 2,541 

I at+l 
- --+-~------ '-----'..J 

I_ 4,6 I 
4,2-

' D 0,56 --
0,4 5 -t - '--~----' 

(2x) 

11 

_[ 1,_ol_ 
min 

diffusing 
zone 

I I 
72869121 
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CQW21 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 

peak value; tp = 1 µs; f = 300 Hz IFM max. 1 A 

peak value; ton = 1 ms; 5 = 0,33 IFM max. 150 mA 

Total power disspation up to T amb = 25 °c Ptot max. 150 mW 

Storage temperature Tstg -55 to + 100 °c 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s Tsld max. 260 °c 

THERMAL RESISTANCE 

From junction to ambient when the device is 
mounted on a p.c. board Rth j-a max. 500 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

- Forward voltage 
typ. 2,1 v IF= 10 mA VF max. 3,0 v 

Reverse current 
VR = 5 V IR max. 100 µA 

Beamwidth between half-intensity directions a50% typ. 100 ° 

Bandwidth at half height B503 typ. 30 nm 

Wavelength at peak emission Apk typ. 565 nm 

Luminous intensity 
min. 0,5 med IF= 10 mA Iv typ. 1,5 med 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular product1on, 

LIGHT EMITTING DIODE 

CQW22 

Circular light emitting diode with diameter of 2 mm which emits yellow light (GaA?P) when forward 
biased. 
The COW22 has a SOD-79 outline and is encapsulated in a medium-yellow coloured resin with a 
diffusing zone cast on the top. 
This LED is very suitable for very small indicator functions. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 55 °c 

Junction temperature 

Luminous intensity 
IF=20mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1 SOD-79 . 

.,.__3,2_.. 
2,9 

- 1•.0 -160min ~, ____ _ 
mm ' 

VR 

IF 

Ptot 

Tj 

Iv 

Apk 

0'.50% 

7,2 
6,8 

- 1.,21_ 
min 

k (-) ~----j-. ~---~ 
t--~~~ 

I 2,541 
+ a(+) 
- -+--~-----~ ~----+~ 

I_ 
18,0min-- t:~-J 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 oc 

min. 0,5 mCd 
typ, 1,5 mCd 

typ, 590 nm 

typ. 110 ° 

Dimensions in mm 

J 1 •. 0 I_ 
min 

diffusing 
zone 

7286912 1 
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CQW22 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. If max. 30 mA 
peak value; tp = 1 µs; f = 300 Hz lfM max. 1 A 
peak value; ton= 1 ms; Ii = 0,33 IFM max. 60 mA 

Total power dissipation up to T amb = 55 oc Ptot max. 90 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 °c 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient when the device is 
mounted on a p.c. board Rth j-a max. 500 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage typ. 2, 1 v 
IF= 20 mA Vf max. 3,0 v - Reverse current 
VR=5V IR max. 100 µA 

Diode capacitance Cd typ. 35 pF 

Beamwidth between half-intensity directions 
IF= 20 mA °'50% typ. 110 0 

Bandwidth at half height 1 B50% typ. 40 nm 

Wavelength at peak emission Apk typ_ 590 nm 

Luminous intensity typ. 0,5 mCd 
If= 20 mA Iv typ. 1,5 mCd 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on 1s derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go tnto regular production. 

LIGHT EMITTING DIODES 

CQW24 
CQW24L 

Circular light emitting diodes with diameter of 5 mm which emit hyper-red (GaAIAs) light when forward 
biased. The COW24 and COW24L have a SOD-63 outline and are encapsulated in a medium-red 
coloured diffusing resin. 

Because of its high light intensity the COW24 (and CQW24L) is also very suitable in applications where 
only low currents are available. 

The COW24L is the long-lead version of the COW24 and has no seating plane but is in all other respects 
equal to the COW24. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 25 °c 

Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1 a SOD-63A. 
COW24 -- 5,90 

--- 5,08 -
4,70 

VR max. 5 v 
IF max. 100 mA 

Ptot max. 215 mW 

Tj max. 100 oc 

COW24(L)·I 
Iv 

min. 4 mCd 
COW24(L)-ll min. 7,5 mCd 

Apk typ. 650 nm 

cx50% typ. 60 ° 

Dimensions in mm 

- 14,0min __ J.s ___ 9,2 _ 

2,0 I 8,8 

1

.--12,7 min - 0,95 

0,80 r-rr------~ 
L__,---=-k~l-l_ • 

12,54! a!+I t t 
+ --+---,_. ---~ '-----,_ __ ...J 

I 
1,20 I I 
1,05 - _ o,9o 

O 0,56 
0,45 -t -

(2xl ~ 
0,60 

) 
7286999 
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CQW24 
CQW24L 

1-5.90 121 ~ 
Fig. 1b SOD-63L. 

COW24L 1·- ~'.~~ min 

9 2 111 -s:a-
1,_G-rc65::in 

~ -1 =======: ~1 ) 
+--+=- 11,... -----1~· _ 

D 0,56 0,45 
(2x) 

I_ 5131-' 1_0.90 0,60 

~.______~~) 
7286982 

(1) Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter 2,54 mm apart. 
(2) Maximum value including burrs. 
(3) Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage 

Forward current 
d.c. 

Forward current 
peak value; tp = 1 µs; f = 300 Hz 
peak value; t 0 n = 20 µs; Ii = 0,01 

Total power dissipation up to Tamb = 25 oc 

Storage temperature 

Junction temperature 

Lead soldering temrerature: tsld < 7 s 
> 1,5 mm from the seating plane for COW24 
> 5 mm from the plastic body for COW24L 

THERMAL RESISTANCE 

From junction to ambient 

VR 

IF 

IFM 

Ptot 

Tstg 

Tj 

Tsld 

max. 5 v 

max. 100 mA 

max. 1 A 
max. 500 mA 

max. 215 mW 

-55 to + 100 oc 

max. 100 oc 

max. 260 oc 

when the device i~ mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
If= 4 mA 

If= 10 mA 

If= 50 mA 

218 .,,,., 19831 

typ. 
typ. 
max. 
typ. 

1,65 v 
1,75 v 

2.2 v 
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Light emitting diodes 

Reverse current 
VR = 5 V 

Bandwidth between half-intensity directions 
If= 10 mA 

Bandwidth at half height 

Wavelength at peak emission 
If= 10 mA; Tamb = 25 °c 

Luminous intensity 
If= 4 mA 

lf=50mA 

Diode capacitance 
VR=O;f=1MHz 

7 Z88825 
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Fig. 4 ton = 20 µs; /5 = O,Q1; 
Tamb = 25 °C; typ. values. 
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CQW24(L)-I 
COW24( L)-11 

CQW24(L)-I 

COW24(L)-ll 

COW24(L)-I 
COW24( L)-11 

IF 
(mA) 

max. 

typ. 

typ. 

typ. 

typ. 
typ. 

min. 
typ. 
min. 
typ. 
typ. 
typ. 

typ. 

CQW24 
CQW24L 

100 µA 

60 ° 
20 nm 

650 nm 

3 mCd 
6 mCd 

4 mCd 
10 mCd 

7,5 mCd 
15 mCd 
55 mCd 
75 mCd 

60 pF 
7288916 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on is derived from development samples 
made available for evaluation. It does not necessarily 

imply that the device will go into regular production. 

CQW54 

LIGHT EMITTING DIODE 

Circular light emitting diode with diameter of 3 mm which emits hyper-red light (GaAIAs) when forward 
biased. 

The CQW54 has a SOD-53E outline and is encapsulated in a medium-red coloured diffusing resin. 

Because of its high light intensity this LED is also very suitable in applications where only low currents 
are available. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

Luminous intensity 
IF= 10 mA 

Wavelength at peak emission 
IF= 10 mA 

COW54 
COW54-V 
CQW54-VI 
COW54-Vll 

Beamwidth at half-intensity directions 

MECHANICAL DATA 

Fig. 1 SOD-53E. 
.._3,4_ 

3,0 

~N~-

0 
-- 1,0 ~--160min-m1n ' 

t- 4~-1 
j 2,54J 

t a 1+1 
---!---~------,__ __ _,__, 

VR max. 5 v 
IF max. 60 mA 

Ptot max. 150 mW 

Tj max. 100 oc 

Iv min. 4 med 

Iv 5 to 12 med 

Iv 10 to 22 med 

Iv min. 16 med 

Apk typ. 650 nm 

°'50% typ. 60 ° 
Dimensions in mm 

~u~ 

1-u-

I 
_I 1,3 I_ 

min 

-18,0 mtn - 1----
6•6 ----1 

D 0,56 
0,45 

(2x) 

6,2 

7286930 1 
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CQW54 J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 
peak value; tp = 1 µs; f = 300 Hz 

IFM 
max. 1 A 

peak value; t 0 n = 20 µs; o = 0,01 max. 500 mA 

Total power dissipation up to Tamb = 25 °c Ptot max. 150 mW 

Storage temperature Tstg -55 to +100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient 
when the device is mounted on a p.c. board Rth j-a max. 500 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Forward voltage 
IF= 4 mA VF typ. 1,65 v 

IF= 10mA VF 
typ. 2,1 v 
max. 3,0 v 

Reverse current 
VR=5V IR max. 100 µA 

Beamwidth between half-intensity directions 
IF=10mA %0% typ. 60 ° 

Bandwidth at half height B50% typ. 20 nm 

Wavelength at peak emission 
IF=10mA Apk typ, 650 nm 

Luminous intensity 
IF= 4 mA CQW54 Iv typ 2 med 

CQW54-V Iv typ. 3 med 
CQW54-VI Iv typ. 6 med 
CQW54-Vll Iv typ. 7 med 

IF= 10 mA CQW54 Iv 
min. 4 med 
typ. 5 med 

CQW54-V Iv 
5 to 12 med 
typ. 8 med 

CQW54-VI Iv 
10 to 22 med 
typ. 15 med 

CQW54-Vll Iv 
min. 16 med 
typ. 18 med 

IF= 50 mA CQW54 Iv typ. 25 med 
CQW54-V Iv typ. 40 med 
CQW54-VI Iv typ. 75 med 
CQW54-Vll Iv typ. 90 med 
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CQW54 Light emitting diode j 
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L_c_o_x1_0 __ 

LIGHT EMITTING DIODE 

Light emitting diode in a flat plastic stackable envelope with rectangular lens (2,5 mm x 5 mm). The 
COX10 emits visible super-red light (GaAsP), when forward biased. 

QUICK REFERENCE DATA 
-------~-----~---

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 °c 
Luminous intensity (on-axis) 

IF= 10 mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 
in the plane of the connections 

COX10-I 
COX10-ll 
COX10-lll 
CQX10-IV 

VR 

IF 

Ptot 

Iv 
Iv 
Iv 
Iv 

Apk 

0:503 

max. 5 v 
max. 30 mA 

max. 90 mW 

min. 0,7 med 
1,0 to 2,2 med 
1,6 to 3,5 med 

min. 3,0 med 

typ. 630 nm 

typ. 500 
----~---· -----·---~--

MECHANICAL DATA 

Fig. 1 SOD-65. 

2 54 
-

1 
max 1~ 

s.c-o max 

i_ 

Dimensions in mm 

~14 0 min---..- 3·5-...---·-- 9•5 
' 2,5 8,5 

l
-12,7m1n- 1,20 

1,05 

12.:41- ol+:H ~~-----~~ 
1-i= ,:,.-----~ ~ 

0,95 
0,80 

D 0, 5 6 ·-~--~ ,----,------i 
0,45 t-

(2x) 
) ) 

7278643 1 
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CQX10 J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Continuous reverse voltage VR max. 5 v 
Forward current (d.c.) IF max. 30 mA 

Forward current 
peak value; tp = 1 µs; f = 300 Hz IFM max. 1000 mA 
peak value; ton = 1 ms; 15 = 0,33 IFM max. 60 mA 

Total power dissipation up to T amb = 65 °c Ptot max. 90 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Ti max. 100 oc 

Lead soldering temperature 
up to the seating plane; tsld < 7 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient when the device is 
mounted on a printed-circuit board Rth j-a 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v 

IF= 10 mA VF < 3 v 
Reverse current 

VR = 5 V IR < 100 µA 

Beamwidth between half-intensity directions 
in the plane of the connections °'50% typ. 50 ° 
in the plane perpendicular to the connections ct50% typ. 40 ° 

Bandwidth at half height B50% typ. 45 nm 

Wavelength at peak emission Apk typ. 630 nm 

Luminous intensity (on-axis) 
IF= 10 mA CQX10-I Iv min. 0,7 med 

CQX10-ll Iv 1,0 to 2,2 med 
CQX10-lll Iv 1,6to3,5 med 
CQX10-IV Iv min. 3,0 med 

Diode capacitance 
VR=O;f=1MHz Cd typ. 35 pF 
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Fig. 9 Spatial distribution in the plane of the connections; typ. values. 

Fig. 10 Spatial distribution in the plane perpendicular to the connections; typ. values. 
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CQX11 

LIGHT EMITTING DIODE 

Light emitting diodes in flat plastic stackable envelopes with rectangular lens (2,5 mm x 5 mm). 

The COX11 emits visible super-green light (GaP) when forward biased. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 35 °c 
Luminous intensity (on-axis) 

IF= 10 mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 
in the plane of the connections 

MECHANICAL DATA 

Fig. 1 SOD-65. 

VR 
IF 

Ptot 

COX11-I Iv 
COX11-ll Iv 
COX11-lll Iv 
COX11-IV Iv 

i\pk 

0'.50% 

max. 5 v 
max. 60 mA 

max. 180 mW 

min. 0,7 mCd 
1,0to2,2 mCd 
1,6 to 3,5 mCd 

min. 3,0 mCd 

typ. 565 nm 

typ. 50 0 

Dimensions in mm 

-14,0min--~:~-. ~'.~ ___ _.., 

2,54 
_.,max[.-

5,c-o 
max 

_i 

l-12,7mm- 1,20 

L k1-1 00,__ __ p~,~ 
12.;41 _ _,j+I I: ¢:i ) 

0,95 
0,80 

D 0,56 t _____ ~-------1 
0,45 t-

(2x) 
) ) 
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CQX11 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 
peak value; tp = 1 µs; f = 300 Hz IFM max. 1 A 
peak value; ton = 1 ms; o = 0,33 IFM max. 150 mA 

Total power dissipation up to Tamb = 35 oc Ptot max. 180 mW 

Storage temperature T stg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
up to the seating plane; tsld < 7 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v = IF= 10 mA VF max. 3,0 v 

Reverse current 
VR =5 V IR max. 100 µA 

Beamwidth between half-intensity directions 
in the plane of the connections a503 typ. 50 0 

in the plane perpendicular to the connections a503 typ. 40 0 

Bandwidth at half height B503 typ, 30 nm 

Wavelength at peak emission 
IF= 10 mA /\pk typ. 565 nm 

Luminous intensity (on-axis) 
IF= 10 mA CQX11-I Iv min. 0,7 mCd 

COX11-ll Iv 1,0 to 2,2 mCd 
CQX11-lll Iv 1,6 to 3,5 mCd 
COX11-IV Iv min. 3,0 mCd 

Diode capacitance 
VR=O;f=1 MHz Cd typ, 35 pF 
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Fig. 10 Spatial distribution in the plane perpendicular to the conn~ctions; typical values. 
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CQX12 

LIGHT EMITTING DIODE 

Light emitting diodes in flat plastic stackable envelopes with rectangular lens (2,5 mm x 5 mm). 

The CQX12 emits visible yellow light (GaAsP) when forward biased. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 °c 
Luminous intensity (on-axis) 

IF= 10 mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 
in the plane of the connections 

MECHANICAL DATA 

Fig. 1 SOD-65. 

VR 
IF 

Ptot 

CQX12-I Iv 
CQX12-ll Iv 
CQX12-lll Iv 
CQX12-IV Iv 

Apk 

0'.50% 

max. 5 v 
max. 30 mA 

max. 90 mW 

min. 0,7 med 
1,0to2,2 med 
1,6to3,5 med 

min. 3,0 med 

typ. 590 nm 

typ. 50 0 

Dimensions in mm 

14 . 35 95 - ,om1n- ... 2:s-- a:s ____ , 
2 54 -1 , 1-max 

s.C-[J 
max 

i_ 

l
-12,7m1n- 1,20 

1,05 

12,~41_ a(+:(-) ---~>------~-'),-~ 
r--E - I'---: -~---IT _ J 

t D 0,56 
0,45 t 

(2x) 

0,95 
0,80 

) ) 
7Z78643 1 
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CQX12 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 30 mA 
peak value; tp = 1 µs; f = 300 Hz IFM max. 1 A 
peak value; ton= 1 ms; o = 0,33 IFM max. 60 mA 

Total power dissipation up to Tamb = 65 oc Ptot max. 90 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
up to the seating plane; tsld < 7 s Tsld max. 260 °c 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c. board Rth i·a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v 

IF= 10 mA VF max. 3,0 v 
Reverse current 

VR = 5V IR max. 100 µA 

Beamwidth between half-intensity directions 
in the plane of the connections 0'.50% typ. 50 0 

in the plane perpendicular to the connections 0'.50% typ. 40 ° 

Bandwidth at half height B50% typ. 40 nm 

Wavelength at peak emission 
IF= 10 mA i\pk typ. 590 nm 

Luminous intensity (on-axis) 
IF= 10 mA CQX12-I Iv min. 0,7 med 

CQX12-11 Iv 1,0 to 2,2 med 
CQX12-lll Iv 1,6 to 3,5 med 
CQX12-IV Iv min. 3,0 med 

Diode capacitance 
VR=O;f=1MHz Cd typ. 35 pF 
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Light emitting diode J~ 
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CQX12 
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Tamb = 25 °c; typical values. 
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Fig. 9 Spatial distribution in the plane of the connections; typical values. 

7282009 

-90° llJ...LL.lJ..lJJ_J_LJ.J..l..l..JL..Ct::f~~c:.t:LlJJ...Ll..l.l.lJJ...LL.l.Ll...ll90° 
100 50 0 50 Iv(%) 100 

Fig. 10 Spatial distribution in the plane perpendicular to the connections; typical values . 

• ,,;119831 



DEVELOPMENT SAMPLE DATA 
Thts information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular product1on. 

LIGHT EMITTING DIODES 

CQX24 
CQX24L 

Circular light emitting diodes with diameter of 5 mm which emit a narrow beam hyper-red (GaAIAs) 
light when forward biased. The CQX24 and CQX24L have a SOD-63 outline and are encapsulated in a 
transparent non-diffusing resin. 

Because of its very high light intensity the CQX24 (and CQX24L) is very suitable in applications where 
only low currents are available and because this type can withstand high forward currents it is extremely 
suitable for very high luminous intensity applications. 

The CQX24L is the long-lead version of the CQX24 and has no seating plane but is in all other respects 
equal to the CQX24. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 25 °c 

Junction temperature 

Luminous intensity 
IF= 10 mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1a SOD-638. 
CQX24 

--- 14,om· 1n 

VR 
IF 

Ptot 

Tj 

CQX24(L)-I Iv 
CQX24(L)-ll Iv 
CQX24( L)-111 Iv 

Apk 

0'.50% 

3 5 - - ' -2,0 
5,90 

5,08 
4,70 

1

-12,7 min -- 0,95 

kH 
0,80 

I 
[ 

• t 
t ....., 

1,20 I I 
1,05 - _0,90 

0,60 

0 0,56 ·- ~ 0,45 -t -
(2x) 

max. 5 v 
max. 100 mA 

max. 215 mW 

max. 100 oc 

min. 20 mCd 
min. 50 mCd 
min. 100 mCd 

typ. 650 nm 

typ. 24 0 

Dimensions in mm 

9 2 
8,8 

\ 

) 
7286999 
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CQX24 
CQX24L 

-5,90121_ 
Fig. 1b SOD-63L. 

CQX24L 5,08 
- 4,70 ~ 

g 2 (1) 

..___a:s -

00,56 
0,45 

{2xl 
'---'-------' '--------[,______________) 

7ZB6982 

( 1) Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter and 2,54 mm apart. 
(2) Maximum value including burrs. 
(3) Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. If max. 100 mA 

Forward current 
peak value; tp = 1 µs; f = 300 Hz 

IFM 
max. 1 A 

peak value; ton= 20 µs; 5 = 0,01 max. 500mA 

Total power dissipation up to Tamb = 25 oc Ptot max. 215 mW 

Storage temperature Tstg -55 to + 100 oc 

Junction temperature Tj max. 100 °c 

Lead soldering temperature; tsld < 7 s 
> 1,5 mm from the seating plane for CQX24 Tsld max. 260 oc 
> 5 mm from the plastic body for CQX24L 

THERMAL RESISTANCE 

From junction to ambient 
when the device is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified· 

Forward voltage 
If= 10 mA VF typ. 1,75 v 
lf=50mA VF 

typ. 1,9 v 
max. 2,5 v 
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Light emitting diodes 

Reverse current 
VR = 5 V 

Beamwidth between half-intensity directions 
IF= 10 mA 

Bandwidth at half height 

Wavelength at peak emission 
IF= 10 mA; Tamb = 25 °c 

Luminous intensity 
IF= 4 mA 

IF= 10 mA 

IF= 50 mA 

Diode capacitance 
VR=O;f=1MHz 

7Z88825 

o-~-~~-~-'----'----'-~ 

0 25 50 75 100 

Fig. 2. 

-------~-

CQX24 
CQX24L 

IR max. 100 µA 

0'.50% typ. 24 ° 
850% typ. 20 nm 

Apk typ. 650 nm 

CQX24(L)-I Iv typ. 16 mCd 
CQX24( L)-11 Iv typ. 35 mCd 
COX24(L)-lll Iv typ. 50 mCd 

COX24(L)-I Iv 
min. 20 mCd 
typ. 40 mCd 

COX24(L)-ll Iv 
min. 50 mCd 
typ. 80 mCd 

COX24(L)-lll Iv 
min. 100 mCd 
typ. 120 mCd 

COX24(L)-I Iv typ. 200 mCd 
COX24(L)-ll Iv typ. 400 mCd 
COX24(L)-lll Iv typ. 600 mCd 

Cd typ. 35 pF 

7Z88916 
120 

80 

40 

r}-

Fig. 3 Tamb = 25 °c; typ. values. 
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Tamb = 25 °c; typ, values. 

100t----+--+--+--~~--+---+--+---4 

I~ 
b-... 

~·----l---+---+-----4---1---C--------+-----< 

-50 

Fig, 6 Typ. values. 

100 

Iv 

1%1 

50 

r 
1 
I! 

I 

rJ 
0 
620 

/ 

640 

1,9 

1,8 

1,7 

1,6 

Iv 

(mCd) 

10 

7288917 

' 
~ 
~ 

~ 
~ 
~ 
~ 

-50 50 T, 1oc1100 

Fig. 5 IF = 10 mA; typ, values. 

7290178 

..k:'. 
1--'" DC 

L v 
~ 

0,05 .... 
0.1 I\: iflL 
02 jP v 

? 
1 

1 10 IF (mAI 100 

Fig. 7 tp = 50 µs; typ. values. 

7288915 

t 
t 
\ 

I 

\ 
~ 

660 Xlnml 680 

Fig. 8 IF = 10 mA; Tamb = 25 °c; typ. values. 

240 August 1983 



~~~-L-ig_h_t_e_m-itt_•_·n_g_d-io_d_e_s~~~~~~~~~~~~~~~~~~-ju 

;:: 
<I: 
0 
w 
...J 
c.. 
:2 ;;; 
1-
2 
w 
:2 c.. 
0 
...J 
w 
> w 
0 

Fig. 9. 

7Z88919 

CQX24 
CQX24L 





CQX51 

HIGH-EFFICIENCY GaAsP RED LIGHT EMITTING DIODE 

Gallium arsenide phosphide light emitting diode which emits visible super-red light. Red, light-diffusing 
plastic envelope. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 55 °c 

Luminous intensity (on-axis) at IF = 10 mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1 SOD-63A. 

COX51-I 
COX51-ll 
COX51-lll 

VR 

IF 

Ptot 

Iv 
Iv 
Iv 

Apk 

0'50% 

max. 3 v 
max. 20 mA 

max. 60 mW 

min. 1,6 mCd 
3 to 7 mCd 
5 to 11 mCd 

typ. 630 nm 

typ. 55° 

Dimensions in mm 

- 5,90 -

- 5,08 -
4,70 

-140min --3•5-r- 9·2 -' 2,0 8,8 

~ ~~:'::mm-• ~I ) 

I D 0,56 
0,45 t 

(2x) 

0,95 I 
0,80 J ~ 0,90 

0,60 

~ ) 
7286977 
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CQX51 

Accessories for panel mounting (panel thickness< 4 mm) 

Plastic clip and ring 
black type RTC757 
colourless type RTC758 

Hole diameter 
6,4 mm for panel thickness< 3 mm 
6,5 mm for panel thickness> 3 mm 

1-;1, 
--+ 7,45 

_J l 
l'.4Ll--+-----"l'"'--+-

0,75 

Fig. 2. 

~ 

m+ 
I 

-94-
J 7Z6SB37 

Fig. 3. 

l!I,, .... ., 
Fig. 4. 
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High-efficiency GaAsP red light emitting diode CQX51 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Continuous reverse voltage VR max. 3 v 
Forward current (d.c.) IF max. 20 mA 

Forward current (peak value) 
tp = 1 ms; B = 0,33 IFM max. 60 mA 

tp = 1 µs ; f = 300 Hz IFM max. 1000 mA 

Total power dissipation up to Tamb = 55 °c Ptot max. 60 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s Tsld max. 230 oc 

THERMAL RESISTANCE -
From junction to ambient 

in free air Rth j-a 750 K/W 

mounted on a printed-circuit board Rth j-a 500 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Forward voltage 
typ. 2, 1 v 

If= 10 mA Vf < 3 v 
Reverse current 

VR = 3 V IR < 100 µA 

Diode capacitance 
VR=O;f=1MHz Cd typ. 35 pF 

Luminous intensity (on-axis) 
If= 10 mA CQX51·1 Iv min. 1,6 mCd -CQX51-ll Iv 3 to 7 mCd 

CQX51-lll Iv 5 to 11 mCd 

Wavelength at peak emission Apk typ. 630 nm 

Beamwidth between half-intensity directions a50% typ. 55° 
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CQX51 
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Fig. 5 Maximum permissible power dissipation 
as a function of ambient temperature. 
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High-efficiency GaAsP red light emitting diode 
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Fig. 9 Typical values; Tj = 25 oc. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

LIGHT EMITTING DIODES 

CQX54 
CQX54L 

Circular light emitting diodes with diameter of 5 mm which emit a narrow-beam super-red (GaAsP) 
light when forward biased. 

The CQX54 and CQX54L have a SOD-63 outline and are encapsulated in a transparent non-diffusing 
resin. 

The CQX54L is the long-lead version of the CQX54 and has no seating plane but is in all other respects 
equal to the COX54. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 oc 

Junction temperature 

Luminous intensity 
IF= 10 mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1a SOD-63A. 
CQX54 

5,go -- -140min --3•5-.---, 2,0 

5,08 -
4,70 

D 0,56 
0,45 

(2x) 

<I ~ 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 °c 
min. 15 mCd 
typ. 20 mCd 

typ. 630 nm 

typ. 20 ° 

Dimensions in mm 

g,2 
8,8 

) 
7Z86977 
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CQX54 
CQX54L 

Fig. 1 b SOD-63 L. 

COX54L 

-5.90 12>- 9 2 Ill 
- 26,5min ----1-8;8 -

5,08 
4,70 

1,0 __ 
min 1-25,0min 

~-:4 ~;---_-I :.--------1~1 ) 
I_ 5 13iJ l.._o,9o 

0,60 

D 0,56 ~ ) 0,45 
{2x) 

7286982 

Notes 

1. Dimension measured when the device is seated in a gauge with 2 holes of 0,80 mm diameter and 
2,54 mm apart. 

2. For the maximum value including plastic burrs. 

3. Solderability is not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Reverse voltage 

Forward current 
d.c. 

Forward current 
peak value; tp = 1 µs; f = 300 Hz 
peak value; tp = 1 ms; Ii = 0,33 

Total power dissipation up to Tamb = 65 °c 

Storage temperature 

Junction temperature 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s 

THERMAL RESISTANCE 

From junction to ambient 
when the device is mounted on a p.c. board 

250 '"'"" 19831 

VR 

If 

lfM 

Ptot 

Tstg 

Tj 

Tsld 

Rthj-a 

max. 5 v 

max. 30 mA 

1 A 
max. 

60 mA 

max. 90 mW 

-55 to + 100 oc 

max. 100 °c 

max. 260 oc 

max. 350 K/W 



CQX54 
CQX54L 

Light emitting diodes J 
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CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF= 10 mA 

Reverse current 
VR=5V 

Beamwidth between half-intensity directions 

Bandwidth at half height 

Wavelength at peak emission 

Luminous intensity 
IF= 10mA 

Diode capacitance 
VR =O;f= 1 MHz 

100 

Ptot 
(mW) 

50 

50 

Fig. 2. 

60 

IFM 
lmA) 

40 

20 

1 
1 
l 

7 

7ZB8875 

\ 

'~~ i .... @ 

~ \\-+-
'0.- ~ 

9; 0 +--
""~ \ ''! ;........... 

~ 
100 

7Z88888 

~ 

3 VFMIVl 4 

Fig. 4 t 0 n = 50 µs; o = 0,01; 
Tamb = 25 °c; typ. values. 

VF 
typ. 2,1 v 
max. 3,0 v 

IR max. 100 µA 

a50% typ. 20 ° 

850% typ. 30 nm 

Apk typ. 565 nm 

Iv 
min. 15 mCd 
typ, 20 mCd 

Cd typ. 35 pF 

30 7Z88890 

t IF 
lmA) rr 

I-+- I 
I-+- -~-+- ·- --+-fl -+-- ·-· 

10 1 
'--+-->--1--1- - - +-+--H---!---!---1--' 

00 
y 

Fig. 3 T amb = 25 °c; typ. values. 

2,4 ~--~}....-~-~~-~-~.:..:";..:6.::.66=63 

2,0 ~ ""' I ~ ~OmA 

l---l--+-~---l---+--+l"J--""5'm'--!A 
1 ·8 '--_-s.1..o _ _J___J _ _J_ __ sJ_o _ _J_ __ 1_Jo'o-__J 

T11°c1 

Fig. 5 Typical va I ues. 

(A"''° 1983 251 



CQX54 
CQX54L l __ _ 
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Iv 
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~ 

50~~~~~~~~~~~~~ 
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Fig. 6 Typical values. 
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Fig. 7 tp = 50 µs; typ. values. 
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Fig. 8 Typical values. 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on is derived from development samples 
made available for evaluation. It does not necessarily 

imply that the device will go into regular production. 

CQX64 
CQX64L 

LIGHT EMITTING DIODES 

Circular light emitting diodes with diameter of 5 mm which emit a super-green (GaP) narrow light beam 
when forward biased. 

The COX64 and COX64L have a SOD-63 outline and are encapsulated in a transparent non-diffusing 
resin. Because of its resistance to high forward currents the COX64 (and COX64L) is very suitable in 
applications where a high luminous intensity is wanted, but also very suitable in those applications 
where only low currents are available. 

The COX64L is the long-lead version of the COX64 and has no seating plane but is in all other respects 
equal to the COX64. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 35 °c 

Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1a SOD-63A. 
COX64 5,90 

5,08 -
4,70 

VR max. 5 v 
IF max. 60 mA 

Ptot max. 180 mW 

Tj max. 100 oc 

Iv min. 15 mCd 

Apk typ. 565 nm 

°'50% typ. 20 ° 

Dimensions in mm 

- 14,0min __ 3,5 ____ 9,2 _ 

2.0 I 8,8 

1

-12,7 min - 1,20 
1,05 

+--+-,__-_ __, ______ _, 
t -

o,95 I 
o,80 J I~ o,9o 

0,60 

0 0,56 ~ ) 0,45 
[2x) 

7286977 

( '"'"" 198:3 

-

253 



CQX64 
CQX64L 

-- Fig.1b SOD-63L.-5,90121_ 
CQX64L '·-1, "',;:,, 

9 2 111 
.--s:s ____. 

-

5,0B 
--- 4,70 -

Notes 

min 

~ - .=:::::::=:=::-------' ~1 ) 
+·-+= - IL. -----1~· . 

I_ 5131-1 1 .... 0.90 

00,56 
0,45 

(2xl 

0,60 

~ L---~'--------) 
7Z86982 

1. Measured when the device is seated in a gauge with holes 0,80 mm diameter and 2,54 mm apart. 
2. Maximum value including plastic burrs. 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 

--- RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 
Forward current 

peak value; tp = 1 µs; f = 300 Hz 
IFM 

1 A 
peak value; tp = 1 ms; li = 0,33 max. 

150 mA 

Total power dissipation up to Tamb = 35 °c Ptot max. 180 mW 

Storage temperature Tstg -55 to + 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature; tsld < 7 s 
> 1,5 mm from the seating plane for COX64 

Tsld 260 uc >5 mm from the plastic body for COX64L max. 

-- THERMAL RESISTANCE 

From junction to ambient 
when the device is mounted on a p.c. board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v IF=10mA VF max. 3,0 v 

Reverse current 
VR=5V IR max. 100 µA 

254 August 1983 



~ 
0 
w 
..J 
c.. 
:2 
<( 
(/) 

1-
2 
w 
:2 c.. 
0 
..J 
w 
> w 
0 

Light emitting diodes 

Beamwidth between half-intensity directions 

Bandwidth at half height 

Wavelength at peak emission 

Luminous intensity 
IF=1DmA 

Diode capacitance 
VR = O; f = 1 MHz 

7Z88908 
200.--.---.-.--.-----.-.--.----.---,--, 

\ 1'.1 
Ptot ~- -I-+--+--+---< 

--""-"• I mW I 1--+--l--+-+-"l\ u'& 

>---+--+---+-1--4L'l..-\,~ot..~-+--+-+---< 
100 r--+---+--t---+---+--r:-,.:,_...-:oo --+---+--< 

\. '<-? 

160 

IFM 
lmAI 

120 

80 

40 

0 

t--+--t---11--+--t---1r--11. '%.·--t-----1 
l.:S:"'..o 

0 

50 100 

Fig. 2. 

7ZBBBB4 

I 

1 
I 

t v 
Fig. 4 ton= 1 ms; ll = 0,33; 
Tamb = 25 °c; typ. values. 

----- --

J CQX64 
CQX64L 

<X50% typ. 20 ° 
8503 typ. 30 nm 

A.pk typ. 565 nm 

Iv 
min. 15 mCd 
typ. 20 med 

Cd typ. 35 pF 

60 
7288882 

40 

20 

f 
::z1 

Fig. 3 T amb = 25 °c; typ. values. 

7Z88883 
2,4 ,--~b,..c-~-c-~---,,--..---,-. 

~5mA 

1·8 >--_-5~0-~~,_~-5~0-~-10~0~ 

T11°cJ 

Fig. 5 Typical values. 
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August 1983 255 

= 



CQX64 
CQX64L 

100 >--+---+--+-->--+-b-,J--"I'>---+---+--+-->--+---< 

"l 

so~.~"-"-~~-'---'--'--'--'----'--' 0,2 L___J_L__J___L_J..J..LU-_.L...__J_L.J....l..J..J.J.J 

-50 0 50 TJloCI 100 1 10 IF (mAJ 

Fig. 6 Typical values. Fig. 7 tp = 50 µ.s; typ. values. 
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DEVELOPMENT SAMPLE DATA 
This information 1s derived from development samples 

made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

LIGHT EMITTING DIODES 

CQX74 
CQX74Y 
CQX74L 

Circular light emitting diodes with diameter of 5 mm which emit a narrow-beam yellow (GaPAs) light 
when forward biased. 

The CQX74 and CQX74L have a SOD-63 outline and are encapsulated in a transparent non-diffusing 
resin. The CQX74Y is equal but has a yellow-coloured non-diffusing resin. 

The CQX74L is the long-lead version of the CQX74 and has no seating plane but is in all other respects 
equal to the CQX74. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 oc 

Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECH.ANICAL DATA 

Fig. la SOD-63A. 

CQX74/74Y 

VR 
IF 

Ptot 

Tj 

Iv 

Xpk 

a50% 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 oc 

min. 15 med 
typ. 20 med 

typ. 590 nm 

typ. 20 ° 

Dimensions in mm 

5,90 -

5,08 -
4,70 

-140m1n -~-3• 5-i--- 9•2 -' 2,0 8,8 

12.:41- "!::'"mm - ~ti :::i~I 
+·+-=- 1'.~4 ) 

~------

0 0,56 
0,45 

(2x) 

0,95 I 
0,80 J ,.._0,90 

0,60 

~ ) 
7ZB6977 
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CQX74 
CQX74Y 
CQX74L 

Fig. 1 b SOD-63 L. 

CQX74L 

-5,90121_ 9 2 Ill 
- 25,5min ---·1- 8;8 -

5,08 
- 4,70 

1,0_ 
min 1~25,0min 

~-:4 _,'----__ I :.----~I ) 
\_ 5 (3)......1 l._0,90 

0,50 

D 0,55 
t_ ~ ) 0,45 t-

(2x) 

7Z86982 

( 11 Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter and 2,54 mm apart. 
(2) Maximum value including burrs. 
(3) Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. If max. 30 mA 

Forward current 
peak value; tp = 1 µs; f = 300 Hz 

IFM 
max. 1 A 

peak value; t0 n = 1 ms; Ii = 0,33 max. 60 mA 

Total power dissipation up to T amb = 65 oc Ptot max. 90 mV 

Storage temperature Tstg -55 to + 100 °c 

Junction temperature Tj max. 100 °c 

Lead soldering temperature; tsld < 7 s 
> 1,5 mm from the seating plane for CQX74/74Y 

Tsld 260 °c > 5 mm from the plastic body for CQX74L 
max. 

THERMAL RESISTANCE 

From junction to ambient Rth j-a max. 350 K/W 

August 1983 
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Light emitting diodes 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF= 10 mA 

Reverse current 
VR = 5 V 

Beamwidth between half-intensity directions 
IF= 10mA 

Bandwidth at half height 

Wavelength at peak emission 
IF=10mA 

Luminous intensity 
IF=10mA 

Diode capacitance 
VR = O; f = 1 MHz 

100 

Ptot 
!mW) 

50 

60 

\FM 
(mA) 

40 

20 

50 

Fig. 2. 

i 
1 
1 

:71 

-s 

ff 

7Z88875 

r\~-+---\;, . 
~~ 1\\-
f\ 

100 

7288888 

0 
0 

3VFM IV) 4 

Fig. 4 t 0 n = 50 µs; Ii = 0,01; 
Tamb = 25 °c; typ. values. 

30 

IF 
CmAI 

20 

10 

J 
. ---------- - ------~-- -

CQX74 
CQX74Y 
CQX74L 

typ. 2,1 v 
VF max. 3,0 v 

IR max. 100 µA 

~50% typ. 20 0 

850% typ. 40 nm 

Apk typ. 590 nm 

min. 15 mCd 
Iv typ. 20 mCd 

Cd typ. 35 pF 
7288890 

I 

~ 
I 

t 
IT 

) 
l7 

VF(V) 

Fig. 3 Tj = 25 oc; typ. values. 

2.0 1---+-+--t--"t-<:-~---t""---+"..._.~o mA 

~5mA 
l,S '--_-5~0-~~--'-------'50---'----10L0-----' 

TJ 1°c1 

Fig. 5 Typical values. 
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CQX74 
CQX74Y 
CQX74L 

Iv 'h 
(%) ~ 

120 >-------+--+ "~---->.M---+-+--'--"--

~N 
80 f-----+-----+---+---+-----P.~,-----+-~---1-___, 

" 40r--r~-t----t~---t-~+----t~-+------< 

0,11 10 IF (mA) -50 50 T11oc1100 

Fig. 6 IF= 10 mA; typ. values. Fig. 7 tp = 50 µs; typ. values. 
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Hlr CQYllB 

GaAs LIGHT EMITTING DIODE 

Gallium arsenide light emitting diode intended for optical coupling and encoding. It emits 
radiation in the near infrared when forward biased. The diode is provided with a flat 
glass window. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d. c.) 

Forward current (peak value) 
tp = 100 µs ; 0 = 0, l 

Total power dissipation up to T amb = 95 °c 

Total radiant power at Ip = 20 mA 

Radiant intensity (on-axis) at Ip = 20 mA 

Light rise time at IF on = 20 mA 

Light fall time at IF on = 2 0 mA 

Wavelength at peak emission 

Thermal resistance from junction to ambient 

1H.1 

Ptot 

<Pe 

le 

tr 

tf 

\pk 

Rth j-a 

nlc.lX. 

max. 

max. 

max. 

> 
typ. 

typ. 

< 

< 

typ. 

2 v 
30 mA 

200 mA 

50 mW 

60 µW 
100 µW 

64 µW/sr 

100 ns 

100 ns 

880 nm 

0,6 0 c/mW 

MECHANICAL DATA Dimensions in mm 

TO -18, except for window 

- 5,8 .... max 

a 

4,B I '==== 
max 1 ==== 

'0,51 
+max ·-~ ,_ I 

I.._ 5,5 _../_ 127min - ns932sJ 
max ' 

Max. lead diameter is guaranteed only for 12, 7 mm 
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CQYllB' 

II II 
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltage 

Continuous reverse voltage VR max. 2 v 

Current 

Forward current (d. c.) IF max. 30 mA 

Forward current (peak value) 
~=lOOµs;li=O,l IpM max. 200 mA 

Power dissipation 

Total power dissipation up to T amb = 95 °c Ptot max. 50 mW 

Temperature 

Storage temperature Tstg -55 to+ 150 oc 

Operating junction temperature Tj max. 125 oc 

THERMAL RESISTANCE 

- From junction to ambient in free air Rth j-a 0,6 oc;mw -~ From junction to case Rth j-c 0,22 0 c/mW 
~ 

CHARACTERISTICS T amh = 25 °c unless otherwise specified 

Forward voltage at Ip = 30 mA Vp 
typ. 1,3 v 
< 1,6 v 

IpM = 0,2 A Vp typ. 1,5 v 
Reverse current at VR = 2 V IR < 0,5 mA 

Diode capacitance at f = 1 MHz; 
VR = 0 Cd typ. 65 pF 
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II I 
CQY11B 

CHARACTERISTICS (continued) T amb = 25 oc unless otherwise specified 

Radiant output power at Ip = 20 mA > 60 µW 
<Pe typ. 100 µW 

Ip = 20 mA; Tj = 100 oc <Pe typ. 50 µW 

Ip = 200 mA 1) rfie typ. 1, 16 mW 

Radiant intensity (on-axis) at 
Ip= 20 mA le typ. 64 µW/sr 

Radiance at Ip = 20 mA Le typ. 1,6 mW/mmZsr 

Ip= 200 mA 1) Le typ. 15 mW/mmZsr 

Emissive area Ae typ. 0,04 mm2 

Wavelength at peak emission i\pk typ. 880 nm 

Bandwidth at half height t.i\ typ. 40 nm 

Light rise time at IF on = 20 mA tr 
typ. 30 ns 
< 100 ns 

Light fall time at IF on = 20 mA 
typ. 30 ns 

tf < 100 ns --

1) tp = 100 µs; Ii = 0, I. 
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CQYllB 

II 

220 
Zth j-c 1--1--1--+-++f+H,.-+---J--H--H+H---+--+-1-1-++tt+-+-1 Ppeak max= Zth j-c Ptot max 

(oC/W) 1--l--+-t-++f+H,.-+---J--H--H+H---+--1-1-1-++tt+-+-l-r--~---~~----.-.-l-l-l-I 

200 t---+-+-t-t+l-ttt--t--1-t-t+t+tt--t----t-H+tttt-+-H-H+l-tt---+-:::;l.1"'!3~~1£--+-++++t+H 
is; ~ 

200 

Ip 

(mA) 

7Z62756 
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0 0,5 1 Vp (V) 1,5 

264 II 

ciie 
(mW) 

tp (s) 10 
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o~ 

0 
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II 
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] l CQYllC 

GALLIUM ARSENIDE LIGHT EMITTING DIODE 

Gallium arsenide light emitting diode intended for optical coupling and encoding. It emits 
radiation in the near infrared when forward biased. Suitable for combination with photo
transistor BPX25 or BPX72. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d. c.) 

Forward current (peak value) 

Total power dissipation up to T amb = 95 oc 

Total radiant power at Ip = 20 mA 

Radiant intensity (on-axis) at Ip = 20 mA 

Light rise time at Ip0 n = 20 mA 

Light fall time at !Fon ~ 20 mA 

Wavelength at peak emission 

Thermal resistance from junction 
to ambient 

VR 

Ip 

lpM 

Ptot 

<Pe 

le 

tr 

tf 

A pk 

Rth j-a 

max. 2 v 
max. 30 mA 

max. 200 mA 

max. 50 mW 

typ. 50 µW 

typ. l, 25 mW/sr 

< 100 ns 

< 100 ns 

typ. 880 nm 

0,6 0 c/mW 

MECHANICAL DATA Dimensions in mm 

T0-18, except for lens 

March 1978 

1,16 If 
max "- 450-+I 
~~, a 

~ 
1,17 
max 

... 5,8 .... 
max 

II 

+ 0,51 
+max 4:8 ?Ii=== 

max W--JF 
t I_ 6,9 _I_ 127min _\,,66164.1 

max ' 
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CQYllC I 
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltage 

Continuous reverse voltage VR max. 2 v 

Current 

Forward current (d. c.) Ip max. 30 mA 

Forward current (peak value) 
tp = 100 µs; 5 = 0' 1 IFM max. 200 mA 

Power dissipation 

Total power dissipation up to 
Tamb=950C ptot max. 50 mW 

Temperature 

Storage temperature Tstg -55 to+ 150 OC 

Junction temperature Tj max. 125 oc 

THERMAL RESISTANCE -- From junction to ambient in free air Rth j-a 0,6 0c;mw 

From junction to case Rth j-c 0,22 0c;mw 

CHARACTERISTICS Tamb = 25 °c unless otherwise specified 

Forward voltage 

Ip= 30 mA Vp 
typ. 1,3 v 
< l, 6 v 

IFM = 200 mA Vp typ. 1, 5 v 

Reverse current 

VR =2 V IR < 0,5 mA 

Diode capacitance 

VR = O; f = 20 MHz Cd typ. 25 pF 

Total radiant power 

Ip= 20 mA cfie typ. 50 µW 

Radiant intensity (on-axis) 

Ip= 20 mA le typ. 1, 25 mW/sr 
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II 
CHARACTERISTICS (continued) 

Mean irradiance 

on a receiving area with D = 2 mm at a 
distance a= 10 mm and at Ip= 20 mA, 
measured as below 

CQY11C 

Fig. I 

Decrease of radiant power with temperature 

Cross section of the radiant beam 

between 0 to 10 mm from the lens 

Angle between optical and mechanical axis 

Wavelength at peak emission 

Bandwidth at half height 

Light rise time at IFon = 20 mA 

Light fall time at lFon = 20 mA 

E e 

L;~e 

L;Tj 

Abeam 

Apk 

B503 

tr 

tf 

> 
typ. 

II 

0,28 
0,50 

large area 

7Z72114 

typ. 0, 7 

typ. 7 

60 

typ. 880 

typ. 40 

typ. 30 
< 100 

typ. 30 
<. 100 

CQYllC 

mW/cm2 
mW/cm2 1) 

%/OC 

mm2 

nm 

nm 

ns 
ns 

ns 
ns 

1) This corresponds typically with IcEO (L) = 0, 4 mA in a phototransistor BPX25 and with 
200 µA in a phototransistor BPX72. 

September 1974 II II 269 



CQYllC 

II II 

Zth j-c l---+-+++H+H--f-+-H-++l-11--+---HH+H++--+-lf-+-lf+H+l--+---+--H+++H--!-+-+-+++tH 

( °C/mW) 1---+--1-++H+H--1-+-H-++t-ll--+---HH+H++--+-1f-+-lf+H+1--+---+--H+++H--1-+-+-+++ttt 
l---+-+++H~fi=1f--tf-+-l+t+tt--+--l-H+~-+-t-+-H+1-H--+-+-++-<t-+++l---l-++++++H 

0,21---l-++++l+H--l-+-+++H-H---+~-++++H--+-l-H-+++*--+~...,,...j""9~~<C..-+-f-+H+~ 
~ 
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tp = 30 µs 
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0,5 

II 

7Z?Z106 

typ H 

i 
[ 

1 
1.-"1 

1 VFM ( V) 1,5 

100 

!6. 
(µW) 

75 

so 

25 

0 
0 

7Z72110 

Tamb = 25 °C H 

_LI 

~ 
v 

v 
IZl 

IL ty~ 

L 
.L 

.LI 

v 
j7 

v 
/ 

10 20 30 
IF(mA) 

II September l 97 4 



+2S 

6.fd. 
( O/o) 

0 

~ 
~ 
~ 
~ 

7272108 

!FM= 20mA H 
tp = S µs H 
6 = 0,002S 1-1 

-25 ' typ 
~ 

-so 

-7S 
0 

100 

r. 
(°lo) 

75 

so 

2S 

0 
800 

IL 
IL 

September 1974 

so 

1 

rt 
I-

8SO 

II 

~ 

::si 
N 
~ 
~ r--

100 lj (oC) 1S0 

7Z7Z111 

_&_ 
L 

typ 

I 

1 
~ 
~ 
~ 

900 9SO 
A(nm) 

CQYllC 

7,S 
7?72107 

Fig.1 
a= 10mm 
D=2mm L tp = S µs 
6 = 0,002S 

~ Tamb = 2S °C 
_.ii 

iL 
s 

L 
typL 

I/ 

2,S iL 
L 

11 y 
iL 

lLJ 0 
0 

30 

1 s ~ Gt -{-fu 
) 

20 

10 

0 -s 

J 

1 

i 
z 

~ 

100 [FM (mA) 200 

7Z72t13 

J--J--
Fig.1 
a= 10mm 

1---i 1----1 D=2mm 

J It Tamb = 2S oC 

1 ll 
I 1 J_ 
I 

typ 

1 
l 
l 
1 

ls: 
~ 

0 s(mm) +s 

II 271 

----



CQYllC I 
1,S 

7272109 

Fig.1 

---D=2mm 

--D=3,Smm 

Tamb = 2S oC 

typ. values 

I ... 
~ 

F~ I'"· IF:30mA 
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'1' .... 
H-1-

~ " 20 o,s 

)';;;; ~ H-1-
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i 20 H-1-'b. +-+--!-· ~ ...... 10 H-1-
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j --
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LIGHT EMITTING DIODES 

CQY24B 
CQY24BL 

Circular light emitting diodes with diameter of 5 mm which emit standard red light when forward biased. 

The COY24B and COY24BL have a SOD-63 outline and are encapsulated in a medium-red diffusing 
resin. Together with the types COY94B(L) and COY96(L) they form one family. 

The COY24BL is the long-lead version of the CQY24B and has no seating plane but is in all other 
respects equal to the COY24B. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 °c 

Junction temperature 

Luminous intensity 
IF=20mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. la SOD-63A. 

COY24B(L)-I 
COY24B(L)-ll 
COY24B(L)-lll 
COY24B(L)-IV 

Iv 
Iv 
Iv 
Iv 

Apk 
ll'.50% 

max. 

max. 

max. 

max. 

min. 
1,0 
1,6 
min. 

typ. 

typ. 

to 
to 

5 v 
50 mA 

100 mW 

100 oc 

0,7 mCd 
2,2 mCd 
3,5 mCd 
3,0 mCd 

650 nm 

60 ° 

Dimensions in mm 

-- 14 Omin ____ .._ 3,5_, ___ 9,2 __ __., 
' 2,0 8,8 COY24B 5,9o -

5,08 
4,70 

I 2.:•I - .!::2,7~m-tn--~?t :;:~~I 
+-+--:--- /:~ ~ ) 

~-----

0,95 I 
0,80 J -- 0,90 

0,60 

00,56-' ~~~ ) 0,45 +-
(2x) 

------
7286977 



CQY24B 
CQY24BL 

Fig. 1 b SOD-63 L. 
COY24BL _ 5.90 121 _ 

- 26,5min ----+-1 92111 ..,_s:s ~ 
5,08 
4,70 - 1-25,0min 

~-:4 ~,_______/ :,--------1~1 ) 
I_ 5131_.J 1_0.90 

0,60 

D 0,56 
_, - ~ ) 0,45 t-

(2x) 

7ZB6982 

( 1) Measured when the device is seated in a gauge with 2 holes 0,80 mm in diameter and 2,54 mm 
between the holes. 

(2) Maximum value including burrs. 
(3) Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage 

Forward current 
d.c. 

Forward current 
peak value; tp = 1 µs; f = 300 Hz 

peak value; tp = 10 µs; f = 1000 Hz 

Total power dissipation up to lamb= 65 °c 

Storage temperature 

Junction temperature 

Lead solderiny Lernperalure; lsld < 7 s 
> 1,5 mm from the seating plane for COY24B 
> 5 mm from the plastic body for CQY24BL 

THERMAL RESISTANCE 

From junction to ambient 
in free air 
mounted on a p.c.b. 

274 A"g'° 19831 

VR max. 

If max. 

max. 
lfM 

max. 

Ptot max. 

Tstg -55 to 

Tj max. 

Tsld max. 

Rth i·a max. 
Rth i·a max. 

5 v 

50 mA 

1 A 

100 mA 

100 rnW 

+ 100 °c 

100 oc 

260 °c 

500 K/W 
350 K/W 



Light emitting diodes J 
---

CHARACTERISTICS 

Ti = 25 oc unless otherwise specified 

Forward voltage 
IF=20mA 

Negative temperature coefficient of VF 
If= 20 mA 

Reverse current 
VR = 5 V 

Beamwidth between half-intensity directions 
lf=10mA 

Bandwidth at half height 

Wavelength at peak emission 
IF=10mA 

Luminous intensity (on axis) 

Diode capacitance 
VR=O;f=1MHz 

100 

Ptot max 
(mW) 

50 

VF 

-LWF 

~Tj 

-~VF 

~Tj 

IR 

°'50% 

850% 

Apk 

COY24B(L)-I Iv 
COY24B(L)-ll Iv 
COY24B(L)-lll Iv 
COY24B(L)-IV Iv 

Cd 

7288998 

~l~"t '3- f-

1~ ""~ ~ "' o.---+-'b "t. 
f- ~ 

"*-~ 3 f-

w~-
~ ~-
\~ 

& 
' 50 Tamb 1oc1 

100 

Fig. 2. 

typ, 
max. 

typ. 

typ. 

max. 

typ. 

typ. 

typ. 

min. 
1,0 to 
1,6 to 
min. 

typ. 

CQY24B 
CQY24BL 

1,7 v 
2,0 v 

1,6 mV/OC 

2,0 mV/OC 

100 µA 

60 ° 
20 nm 

650 nm 

0,7 mCd 
2,2 mCd 
3,5 mCd 
3,0 mCd 

60 pf 

August 1983 275 



CQY24B 
CQY24BL 

60 J_JJ 
J_ J_ 

H- Tl =25°C 

40 

20 

0 
0 

7Z 70402 

typ t-+-1 

Fig. 3. 

7270406 

200 t-+--+---t--+-t--t--+--i I F = 20 m A 1-H 

Iv 

(°lo) l-r"l_,,..,ol--t---1--+-+--+--+-+--1--+-l---+---+-l 

~ 
100>-+--+--+--+-+-+N--+'~~Y~P_,_.._,>-+--+--+-t 

b-...1 
N 

O'---'---'--'---'--'-..__ ........... _.__,__._....._.L.......I_. 
-so 0 50 Tl ( °C) 100 

Fig. 5. 
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600 72704001 
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400 

200 

0 

I-+-
I-+-
I-+-

0 

t t 
Ti =25°C 
tp= 10 µs 
T = 1 ms 

d 
[ 

a rr 
typ 

IT 
[ 

1 
T 
[ 

17 
2 

Fig. 4. 

10 7Z693041 

1-----1---"--+++++++----< Ti 2 5 °C 
1-----1---"--+++++++------< t p = 1 µ s 
I----!-'-+++++++----! ty p. values 

Iv(av) ]7"I 

(med) .,J" 

A 
CZ: 

4 

10-2 '---L--.1.-1.....L...L..J....L.U.....--'---'-.J.....J.++.u..J 

1 10 102 
I F(AVI (mA) 

Fig. 6. 



Light emitting diodes CQY248 
CQY24BL 

Zth j-a 1---1---1-!): 1--r--t---t---t---+-t---+-+--+-1----!-+---lf-------l--l-l 

(K/W)t--+-t----t--l---f-l--f-1---1--J.---J.-d.~_...~~c;;;;~~~-l--l---l--l ................ ~ 

v]77 
1---l-1-0,5 

200 1---l-l-0•3 
~ 

-
L VV/' 

271Z 

1---1---1--..-0,2 L V 
L/ 

0,1_.. --± 
l---~i:;;;;;~p-o·--iP"~_.J!_9---+--+---+--+---+-+---+-+--l--+--l--l---l--I 

Iv 
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Fig. 8. 

Fig. 7. 
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10 

v _y 

10 3 10 4 
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l7 
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Fig. 9. 
-~~~~~~~~~~~~~~~~~~~~~~~-
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CQY24B 
CQY24BL 

278 August 1983 
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CQY49B 
CQY49C 

GaAs LIGHT EMITTING DIODES 

Epitaxial gallium arsenide light emitting diodes intended for optical coupling and encoding. 
They emit radiation in the near infrared when forward biased. Envelopes like T0-18. 
Suitable for combination with phototransistors BPX25 and BPX72. 

QUICK REFERENCE DAT A 

Continuous reverse voltage VR max. 2 v 
Forward current (d. c.) Ip max. 100 mA 

Total power dissipation up to Tamb = 25 °c Ptot max. 150 mW 

Radiant intensity (on-axis) at Ip 
CQY49B le > 0,3 mW/sr 

= 50 mA 
CQY49C le > 3 mW/sr 

Wavelength at peak emission Xpk typ. 930 nm 

Thermal resistance from junction to ambient Rth j-a 0,665 0 c;mw 

MECHANICAL DATA 

CQY 49B : T0-18 except for window 

1,16 JI 
max "' 450 _.I 
""<" . k 

/,. 
1~<1 

max 

a 

CQY 49C : T0-18 except for lens 

March 1978 II 

- 5,8 -max 

Dimensions in mm 

~!· ~ ~ : :~~~ 
L,_ 5,5 .....,[_ 12 7mm __ I ,,.,426.1 

max ' 

+ 0,51 
+max 4:8 ?rib= 

max~ 

t I_ 6,9 _J_ 12 7m1n _11m4251 
max · 
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CQY49B 
CQY49C 

I 

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Voltage 

Continuous reverse voltage VR max. 2 v 

Current ---
Forward current (d. c.) Ip max. 100 rnA 

Forward current (peak value) 
tp< lOµs;o< 0,01 IpM max. 1 A 

Power dissipation 

Total power dissipation up to T arnb = 25 °c Ptot max. 150 mW 

Temperature 

Storage temperature Tstg -40to+100 oc 

Operating junction temperature Ti max. 125 oc 

Lead soldering temperature 
> 1, 5 mm from the body; tsld < 10 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 0,665 0 c/mW 

From junction to case Rth j-c 0,3 0 c/mW 

280 II II Jw1e 1975 



] 
CHARACTERISTICS 

Forward voltage at Ip = 50 mA 

Reverse current at VR = 2 V 

Diode capacitance 

VR = O; f = l MHz 

Radiant intensity (on-axis) at Ip = 50 mA 

Wavelength at peak emission 

Bandwidth at half height 

Beamwidth between half-intensity directions 

Angle between optical and mechanical axis 

Switching times 

I Fon= 50 mA; tp = 2 µs; f = 45 kHz 

Light rise time 

Light fall time 

June 1975 

I u 

CQY49B 
CQY49C 

Ti = 25 °c unless otherwise specified 

Vp 

IR 

Cd 

le 

A.pk 

B503 

a503 

typ. 
< 

< 

typ. 

> 
typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

CQY 49B I CQY 49C 

0,3 
0,5 

so0 

1,3 
1,5 

100 

55 

930 

50 

600 

350 

v 
v 

µA 

pF 

3 mW/sr 
5 mW/sr 

nm 

nm 

15° 

60 

ns 

ns 
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CQY49B 
CQY49C I 11 

0,4 -------------------~---'-Z69-45_1 _ 

zthj-C 0=1 

(°C Im W ) l----l--l-l---W-W-U---l--W--W-l-1-U--l---W---W-J+l-l----+-l-++++m--l-l-~l-mlk::::;;;...,....+-~--l-~l-l+l 
__i...-R 

J.,.} o,w 

7Z69l.58 

100 

100 K l\ 
I- 0,665 °C/mW \ \ 0,3 °C/m Wl-

50 

f\~ ~ 

0 
50 100 T (OC) 150 0 

282 

JUL~ 
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- r - 5=-,=- I-

7Z694SS 

TJ=25°C 

typ l-+-

I/ 

rT 
.....1 

0,5 1,5 
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II 
7Z69456 

tp= 10 µs 
T = 1 ms >-+-+--+--+-+-+-+--+--+-+----1 

1000 T1 = 2soc 

1 
I/ 

!FM 
(mA) ] 

1----+--f---+---t-+---<--+--+---t-+f-1 t yp 'r-t-t-

j_ 
5001----+--l---+--+-+---<--+--+-~7+-+--+--+-+----1---< 

0'--"-'--'--'-"'"""---'----'--'--..1........J---'----'---'---' 
0 

10 4 

1. 
(µW/sr) 

103 

10 2 

typ. values 
1j= 2s 0 c 

i7-
I v 

)71 

z 

June 1975 

2 VFM (V) 3 

7269454 

~ 
1/1 

lL 
AQY49C 

~ 
l2l 

lL 
AQY49B 

10 IFfmA) 

CQY49B 
CQY49C 

1,5 ~~~~~~~~~--'7'"-'Z6'-"94'-"52'--o 
>-+-+-+--+-+--+--t-+--+-+--+--+-<-< ty p. values 

~ 1,3 I"' 

h.. 1, 1 t-++-t-+-t-t-+-t-t-t-t---t-i-t-+-'!.r--o-f-jf-t-l 

lem 

(mW/sr) 

10 

0 

typ values 
tp = 10 µs 
T = 1ms 
Tamb=25°C 

v 
12:: 

L 

lL 
L 10-1 

10 

v 

50 100 150 
1) (°C) 

7Z694.S7 

Ll' 

1'l z 
VcaY49C 

~ 
r1 ..L 

VcaY49B 

IFM(mA) 
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CQY498 
CQY49C 
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'' 
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CQYSO 
CQY52 

GaAs LIGHT EMITTING DIODES 

Gallium arsenide light emitting diodes which emit near-infrared light when forward 
biased. Ceramic-metal envelope with glass lens like BPX71, suitable for matrix layout 
on printed circuit boards. In conjunction with BPX71 also suitable for punched card reading. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d. c.) 

Total power dissipation up to T amb = 25 °c 
mounted on printed circuit board 

Total radiant power at Ip = 20 rnA 

Radiant intensity (on-axis) at Ip = 20 rnA 

Wavelength at peak emission 

MECHANICAL DATA 

00-31 except for length 

September 1974 

r 
1,58 
max 

, ____ 3,60 ----
2,97 

-~·6~-1 _us_/ 
1,57 

anode ceramic 
----.I ).,.._._cathode 

0,25 
0,13 

max. 

max. 

max. 

> 

> 

typ. 

2 v 
100 mA 

150 mW 

CQYSO CQY52 

160 400 pW 

180 450 pW /sr 

930 nm 

Dimensions in mm 

'-cathode 

7Z55940 
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CQY50 
CQY52 II 

RATINGS L1mitmg values in accordance with the Absolute Maximum System (IEC 134) 

Voltage 

Continuous reverse voltage 

Current 

Forward current (d.c.) 

Forward current (peak value) 
tp = 10 µs; 6 = 0,01 

Temperature 

Storage temperature 

Operatmg junction temperature 

Power dissipation 

Total power dissipation up to Tamb = 25 °c 
device mounted on p.c. board 1) 

THERMAL RESISTANCE 

From junction to ambient, 
device mounted on p.c. board 1) 

VR 

Ip 

1FM 

Tstg 

TJ 

Rth j-a 

max. 2 v 

max. 100 mA 

max. 500 mA 

-65 to +150 QC 

max. 125 oc 

max. 150 mW 

0,66 °C/mW 

1) With copper islands of 6 x 2 mm on both sides of 1,6 mm glass-epoxy printed circuit 
board; thickness of copper 35 µm. 
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, . 

CQYSO 
CQY52 

CHARACTERISTICS T amb = 25 °c unless otherwise specified 

Forward voltage 
CQY50 CQY52 

IF = 50 mA VF 
typ. l, 3 1, 3 v 
< 1,5 l, 5 v 

IF= 500 mA; ~ = 10 µs; o = 0,01 VF typ. 2,3 2,3 v 

Reverse current 

VR = 2 V IR < 100 100 µA 

Diode capacitance 

VR = O; f = 1 MHz Cd typ. 45 45 pF 

Total radiant power 

IF= 20 mA efie > 160 400 µW 

IF= 50 mA efie typ. 700 1500 µW 

Radiant intet;:sity (on-axis) 

lF = 20 mA le > 180 450 µW/sr --
Wavelength at peak emission Apk typ. 930 930 nm --
Bandwidth at half height B503 typ. 40 40 nm 

Beamwidth between half-intenslly direct10ns a503 typ. 35° 35° 

Switchmg times 

!Fon = 20 mA; ~ = 2 µs; f = 45 kHz 

Light rise time tr typ. 600 600 ns 

Light fall time tf typ. 350 350 ns 

February 1974 II II 287 



CQYSO 
CQY52 

150 -------~--..,...c.;";.::.67;.::.88::,.:5_ 
II:T 

Ip 
(mA) <-+--+---1--+--+-+-1-~_,_+--+--+---<--<---+-+-1-+-i 

d rr 

-' _ 1 J--l- -~+--+--+ril-+---ll[- -I-+-++-

0 L1_.J._.J/""-JJ::::!:_j_;;t:;_ ~;;;-pt:tJJ.;;;~C'i_-_tj-_-l-Ll_1-lj_ '-JL--1-L 4J. -l_J 

r/Je 
(mW) 

10 

0 

288 

ii 

Vp(V) 2 

7Z67880 

typical values 

Tamb = 25 oc 

7 
JZ [2 

/ 
CQY52y 17c:QY50 

7 
7 r7 

v 

10 
2 

10 Ip (mA) 

II 

600 

Ip 
(mA) 

400 

200 

0 

If 

17 

v 
0 

II 
7267886 

rr 

If rr 
typ 

1 
n 
rr 

g 

tp = 10 µs I-
6 = 0,01 I-

0 f-
Tamb = 25 Cf-

II TI 
2 Vp(V) 4 

10§:~t±±i~t=t:=~~~~7Z~57~88~7 
1-+--+-+-1-+--1---+-+- Ip - 20 to 5 0 mA i= 

10 - 2 '--'--'---'-'-"'---'--'-'--"---'--'-'--'---'-'---'--'--'-......... 
-50 0 50 100 150 

Tamb(oC) 
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Ic 
(µA) 

II 

7Z67B82 

VcE = 5V CQY50/BPX71 
Ip= 50 mA 
Tamb = 25 oc 

cJ1~n 
b... 
'S ~ 

BPX71 with Ic = 10 mA I'\. I\. 

' ~ at V CE = 5 V and 

~ \ E = 20 mW/cm2 

~ T'\ 

' I' 
~ 

~ ~ 
~ 
~ 

t--- BPX71 with Ic = 5 mA [ 3: t---at VcE = 5 V and :I ~ t-- E = 20 mW /cm2 
_1 

~ 
10 d(mm) 102 

CQYSO 
CQY52 
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CQYSO 
CQY52 

10..---~~~~--.-,-....,--i-="'.,_-:..:7Z~67~SB"'-.8 l=l=l=l=i CQY50/DPX7l 
H-J--H CQY.12/llPX?l 

Ic(T) 

Ic (25 °c) 

Ip =SO mA 
VcE =.IV 
cl= 7 mm 

JJ 

10-2LL..L...J._J_L.J....J.......L...LJ-l-.l....L...L.J.--'-L.L.-.L....J 
-50 0 50 

100 

I, 
1%! 

50 

I -, 

0 
900 

II 
7Z678841 

.P" 1\ IZ 
I\ 

f{- 1 
typ 

~ 
rr 

~ 

7 -\ 
[ 1 

cs: 

925 950 975 
/..(nm) 

7267883 

-9o0 LLJ_J_.l...J_J_.LJ._LLl_LLl....LLl_i::::t:::r~t:::J:::::UL..LJ_JLL.l...JLL.l...JLL.LJ._LL.l_JJ90° 

100 50 O 50 le (%) 100 
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DEVELOPMENT SAMPLE DATA 
This information ts derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go mto regular production. 

LIGHT EMITTING DIODE 

CQY54A 

Circular light emitting diode with diameter of 3 mm which emits standard red light (GaAsP) when forward 
biased. 

The CQY54A has a SOD-53E outline and is encapsulated in a medium-red coloured diffusing resin. 

Together with the CQY95B and the CQY97A the CQY54A forms one light-intensity family. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 55 °c 

Junction temperature 

Luminous intensity 
IF= 20 mA 

Wavelength at peak emission 
IF= 20 mA 

Beamwidth at half-intensity directions 
IF=20mA 

MECHANICAL DATA 

Fig. 1 SOD-53E . 

.,._ 3, 4 -----+-

3, 0 
_3,15_ 

2,85 

0 0,56 
0,45 

(2x) 

CQY54A 
CQY54A-I 
CQY54A-ll 
CQY54A-lll 

VR max. 5 v 
IF max. 50 mA 

Ptot max. 90 mW 

Tj max. 100 oc 

min. 0,5 mCd 

Iv 
0,7 to 1,6 mCd 
1,0 to 2,2 mCd 
min. 1,6 mCd 

Apk typ. 650 nm 

~50% typ. 60 0 

Dimensions in mm 

-u-
3,3 

1

-3,5_ 

7286930 1 
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CQY54A l __ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage V R 

Forward current 
d.c. 
peak value; tp = 1 µs; f = 300 Hz 

Total power dissipation up to Tamb = 55 °c 

Storage temperature 

Junction temperature 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s 

THERMAL RESISTANCE 

From function to ambient 
when the device is mounted on a p.c. board 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 
IF= 20 mA 

Reverse current 
VR =3 V 

Beamwidth between half-intensity directions 
IF= 20 mA 

Bandwidth at half height 

Wavelength at peak emission 
IF= 20 mA 

Luminous intensity 
IF=20mA 

Diode capacitance 
VR = O; f = 1 MHz 

"'' 19831 

Tsld 

Rth j-a 

VF 

IR 

0'.50% 

8503 

Apk 

CQY54A 
COY54A-I 

Iv COY54A-ll 
COY54A-lll 

Cd 

max. 

max. 
max. 

max. 

5 v 

50 mA 
1 A 

90 mW 

-55 to + 100 oc 

max. 100 oc 

max; 260 oc 

max. 500 K/W 

typ. 1,7 v 
max. 2,0 v 

max. 100 µA 

typ. 60 ° 
typ. 20 nm 

typ. 650 nm 

min. 0,5 mCd 
0,2 to 1,6 mCd 
1,0 to 2,2 mCd 
min. 1,6 mCd 

typ. 60 pF 
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CQY54A Light emitting diode J 
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CQY54A 
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SUCCESSOR TYPE FOR CQV58 CQY58A 

GaAs LIGHT EMITTING DIODE 

Diffused planar light emitting diode intended for optical coupling and encoding. It emits radiation in 
the near infrared when forward biased. Infrared translucent epoxy encapsulation (dark blue). 
Combination with phototransistor BPW22A is recommended. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 25 °c 
Radiant intensity (on-axis) at IF = 20 mA 

Wavelength at peak emission 

MECHANICAL DATA 

Fig. 1 SOD-53D. 

VR 

IF 

Ptot 

le 

Apk 

max. 5 v 
max. 50 mA 

max. 100 mW 

> mW/sr 

typ. 930 nm 

Dimensions in mm 

0,53 

-.. 2,0 l..,__160min---.. 1,0 ' 

~~~----+-~ 

2,6 2,1 

•-t 0,60 
0 45-

1_3.0__..lk2,4~- f$01,4;._ 
- - - - 0 2,6 3,4 ' t -

2r:)L, - , L-------><=rt.4 'i° 
18,0 min - ----- 67•06 ~"4' 

' 
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-CQY58A Jl_· --

,...... 

= 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage V R 

Forward current 
d.c. 

(peak value); tp = 10 µs; o = 0,01 

Total power dissipation up to Tamb = 25 oc (see Fig. 2) 

Storage temperature 

Junction temperature 

Lead soldering temperature 
> 3,5 mm from the body; tsld < 7 s 

THERMAL RESISTANCE 

From junction to ambient, 
device mounted on a printed-circuit board 

150 

ptot 

(mW) 

100 

50 

0 
0 

K 

' l'\ 
K 

' T'\ 
K 

Rthj-a 

7Z84286 

' ~ 
' T'\ 

JS: 

' I'S 

Fig. 2 Power derating curve versus ambient temperature. 

,.. ··~" 1980 I 

max. 5 v 

max. 50 mA 

max. 200 mA 

max. 100 mW 

-55 to+ 100 oc 

max. 100 oc 

max. 260 oc 

750 OC(W 



GaAs light emitting diode CQY58A 

CHARACTERISTICS 

Tj = 25 °c 
Forward voltage 

typ. 1,2 v IF= 20 mA VF < 1,5 v 
Reverse current 

VR=5V IR < 100 µA 
Diode capacitance 

VR=O;f=1MHz Cd typ. 40 pF 
Total radiant power 

IF=20mA <Pe typ. mW 
Radiant intensity (on-axis) 

> 1 mW/sr IF= 20 mA CQY58A-I* le < 5 mW/sr 
CQY58A-ll* le > 3 mW/sr 

Wavelength at peak emission Apk typ. 930 nm 
Bandwidth at half height 8503 typ. 50 nm 
Beamwidth between half-intensity directions 

IF =20 mA 0'.50% typ. ± 100 

Switching times 
I Fon= 20 mA 
Light rise time tr typ. 3 µs 
Light fall time tf typ. 3 µs 

* COY58A (without class indication) has a radiant intensity (lel of 2,2 to 3,45 mW/sr. -
--~~~~~~~~~-
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CQY58A J 
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IF 
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Fig. 3 T amb ~ 25 °c. Fig.4tp=10µs;T= 1 ms;Tamb=25°C. 
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Fig. 5 Typical values. 



GaAs light emitting diode 

10 

le 

(mW/sr) 
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'e 
(mA) 
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_f-
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1 10 

Fig. 6 Tamb = 25 °e. 
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~~mA 

5 10 20 
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Fig. 8 VeE = 5 V; Tamb = 25 °e; 
typical values. 
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~ 
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~VP 

-

10 102 IFM (mA) 

Fig. 7 tp = 10 µs; T = 1 ms; Tamb = 25 °e. 

7ZB42B4 

le 

(mA)r---t-r--t--t--t--1-1-t--+--+--+-+-t-t-l 

~mA 

1.._.__.___.__._....._...._.._......_.....__._.._.__,_......._. 

-50 0 50 100 
t__ T amb ( oc) 

Fig. 9 VeE = 5 V; d* = 10 mm; 
typical values. 

• d =shortest free distance of mechanical on-axis when BPW22A is coupled with eOY58A. 
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Fig. 10 Spectral response. 
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CQY89A 

GaAs LIGHT EMITTING DIODE 

Epitaxial gallium arsenide light emitting diode intended for remote-control applications. It emits 
radiation in the near infrared when forward biased. Infrared translucent epoxy encapsulation (dark blue). 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

Radiant intensity (on-axis) at IF = 100 mA 

Wavelength at peak emission 

CQY89A 

CQY89A-I 

CQY89A-ll 

VR 

IF 

Ptot 

Tj 

le 

le 

le 

Apk 

max. 5 v 
max. 130 mA 

max. 215 mW 

max. 100 oc 

> 9 mW/sr 

9 to 20 mW/sr 

> 15 mW/sr 

typ. 930 nm 

Dimensions in mm 

-
MECHANICAL DATA 

Fig. 1 SOD-63A. -
- 5,90 -

- 5,08 -
4,70 

-140min --3•5-i- 9·2 ---' 2,0 8,8 

~~~:'·::moo-~] ) 
0,95 I 
o,00 J _ o,9o 

0,60 

+ ~ ) D 0,56 
0,45 t 

(2x) 

7ZB6977 
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CQY89A 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Continuous reverse voltage VR max. 5 v 
Forward current (d.c.) IF max. 130 mA 

Forward current (peak value) 
tp .;;; 50 µs; o = 0,05 IFM max. 1000 mA 

Non-repetitive peak forward current (tp <( 10 µs) IFSM max. 2500 mA 

Total power dissipation up to T amb = 25 °c Ptot max. 215 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
up to the seating plane; tsld < 10 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient 
mounted on a printed-circuit board Rth j-a 350 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

- Forward voltage 
IF= 100 mA VF 

typ. 1,4 v - < 1,6 v 
IFM = 1500 mA; tp = 20 µs; o = 0,033 VFM typ. 2,4 v 

Reverse current 
VR = 5V IR < 100 µA 

Diode capacitance 
VR=O;f=1MHz Cd typ. 40 pF 

Total radiant power > 7 mW 
IF= 100 mA <f>e typ. 12 mW 

Decrease of radiant power with temperature Me 
IF= 100 mA 

L>Tj 
typ. %/K 

Radiant intensity (on-axis) > 9 mW/sr 
IF= 100 mA CQY89A le typ. 15 m\/V/sr 

COY89A-I le 9 to 20 mW/sr - COY89A-ll le > 15 mW/sr 

Wavelength at peak emission 
IF= 100 mA Apk typ. 930 nm 

Bandwidth at half height 
IF= 100 mA 8503 typ. 50 nm 

Beamwidth between half-intensity directions 
IF= 100 mA 0'.50% typ. 40° 
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GaAs light emitting diode 
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CQY89A 
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GaAs light emitting diode CQY89A 
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DEVELOPMENT SAMPLE DATA 
This mfarmat1on 1s deriv:~d from development samples 
made avatlable for evaluation. It does not necessarily 
imply that the device will go into regular production. 

LIGHT EMITTING DIODE 

CQY94 

Circular light emitting diode with diameter of 5 mm which emits green light (GaP) when forward biased. 

The CQY94 has a SOD-63A outline and is encapsulated in a medium-green diffusing resin. This device 
will eventually be replaced by the CQY94B which has a super-green crystal, which has a better yield in 
the higher Iv classes. 

The CQY94 forms one family with the COY24B and the COY96. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 oc 

Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1 SOD-63A. 

CQY94-I 
CQY94-ll 
CQY94-111 
CQY94-IV 

VR 
IF 

Ptot 

Tj 

Iv 

Apk 

a50% 

max. 5 v 

max. 30 mA 

max. 90 mW 

max. 100 oc 

min. 0,7 med 
1,0 to 2,2 med 
1,6 to 3,5 med 
min. 3,0 med 

typ. 560 nm 

typ. 60 ° 

Dimensions in mm 

5,90 

5,08 -
4,70 

-140min --3•5-i--- 9•2 ~ • 2,0 8,8 

[2~·1 ~::"~:·'" - ~I J 

D 0,56 
0,45 

(2x) 

0,95 I 
0,80 _I ,...0,90 

0,60 

~ ) 
7ZB6977 

(May 1983 

= 

307 



CQY94 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 30 mA 

Forward current 
peak value; tp; 1 µs; f; 300 Hz 

IFM 
max. 1 A 

peak value; ton ; 1 ms; Ii ; 0,33 max. 60 mA 

Total power dissipation up to T amb; 65 oc Ptot max. 90 mW 

Storage temperature Tstg -55 to + 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient when the device 
is mounted on a p.c.b. . Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj ; 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v IF; 10 mA VF max. 3,0 v 

Reverse current 
VR; 5V IR max. 100 µA 

Beamwidth between half-intensity directions 
IF; 10 mA ~50% typ. 60 0 

Bandwidth at half height B50% typ. 30 nm 

Wavelength at peak emission 
IF; 10 rnA Apk typ. 560 nm 

Luminous intensity 
IF; 10 mA CQY94-I min. 0,7 med 

CQY94-ll 
Iv 

1,0 to 2,2 med 
CQY94-lll 1,6 to 3,5 med 
CQY94-IV min. 3,0 med 

Diode capacitance 
VR; O; f; 1 MHz Cd typ . 35 pF 
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CQY94 
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Fig. 9 Typical values. 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on 1s derived from development samples 

made available for evaluation It does not necessarily 
imply that the device will go rnto rer-·tlar production, 

LIGHT EMITTING DIODES 

CQY94B 
CQY94BL 

Circular light emitting diodes with diameter of 5 mm which emit super-green (GaP) light when forward 
biased. 

The COY94B and CQY94BL have a SOD-63 outline and are encapsulated in a medium-green diffusing 
resin. Because of its resistance to high forward currents the CQY94B (and COY94B L) is very suitable 
in applications where a high luminous intensity is wanted. This type is easily deliverable in high Iv 
classes and therefore very suitable in those applications where only low currents are available. 
The CQY94B L is the long-lead version of the CQY94B and has no seating plane but is in all other 
respects equal to the CQY94B. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 35 °c 

Junction temperature 

Luminous intensity 
IF= 10 mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1a SOD-63A. 

VR 

IF 

Ptot 

Tj 

COY94B(L) Iv 
CQY94B(L)-lll Iv 
CQY94B(L)-IV Iv 
CQY94B(L)-V Iv 

Apk 

ci503 

max. 5 v 
max. 60 mA 

max. 180 mW 

max. 100 oc 

min. 0,7 mCd 
1,6 to 3,5 mCd 
3,0 to 7,0 mCd 
min. 5,0 mCd 

typ. 565 nm 

typ. 60 ° 

Dimensions in mm 

5,90 -14,0min _._ 3,5 ____ 9, 2 -

2.0 I 8,8 
5,08 -
4,70 

12.:, I "!~l"·'~m-1n--~~tl :::~~I 
+-+-- - I '-------;---l: ~ J 

;------

D 0,56 
0,45 

(2x) 

0,95 I 
0,80 J ~0,90 

0,60 

~ ) 
7Z66977 

( "'' 19'3 
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-

CQY948 
CQY94BL 

Fig. lb SOD-63L.' 
-5,90121_ 

5,08 
- 4,70 -

D 0,56 
0,4-5 

(2xl 

g 2 (1) -a:a-

~-------~~) 
7Z86982 

( 1) Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter 2,54 mm apart. 
(2) Maximum value including burrs. 
(3) Solderability not guaranteed within this zone due to tie-bar cropping. = RATINGS 

312 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage 

Forward current 
d.c. 

Forward current 
peak value; tp = 1 µs; f = 300 Hz 
peak value; tp = 1 ms; Ii = 0,33 

Total power dissipation up to Tamb = 35 °c 
Storage temperature 

Junction temperature 

Lead soldering temperature at tsld < 7 s 
> 1,5 mm from the seating plane for COY94B 
> 5 mm from the plastic body for CQY94BL 

THERMAL RESISTANCE 

From junction to ambient 
when the device is mounted on a p.c. board 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF= 10mA 

Reverse current 
VR=5V 

Moy 19831 

VR max. 5 v 

IF max. 60 mA 

IFM 
1 A max. 

150 mA 

Ptot max. 180 mW 

Tstg -55 to + 100 oc 

Tj max. 

Tsld max. 

Rth j-a max. 

typ. 
max. 

max. 

100 oc 

260 oc 

350 K/W 

2,1 v 
3,0 v 

100 µA 
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Beamwidth between half-intensity directions 
IF=10mA 

Bandwidth at half height 

Wavelength at peak emission 
IF= 10 mA 

Luminous intensity 
IF= 10 mA 

Diode capacitance 
VR =O;f= 1 MHz 
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Fig. 4 t0 n = 1 ms; o = 0,33; 
Tamb = 25 °C; typ. values. 

typ. 60 0 

typ. 30 nm 

typ, 565 nm 
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CQY94B(L)-lll 
CQY94B(L}-IV 
CQY94B(L)-V 

min. 0,7 mCd 
1,6 to 3,5 mCd 
3,0 to 7,0 mCd 
min. 5,0 mCd 

typ. 35 pF 

60 
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20 
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Fig. 3 T amb = 25 °c; typ. values. 
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Fig. 5 Typical values. 
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DEVELOPMENT SAMPLE DATA 
This rnformat1on JS derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go mto regular production. 

LIGHT EMITTING -DIODE 

CQY958 

Circular light emitting diode with diameter of 3 mm which emits super-green light (GaP) when forward 
biased. 

The CQY95B has a SOD-53 outline and is encapsulated in a medium-green coloured resin. 
This LED can resist higher forward currents when a higher luminous intensity is wanted. Because the 
CQY958 is easily deliverable in high Iv classes it is very suitable in those applications where only low 
currents are available. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 25 °c 

Junction temperature 

Luminous intensity 
IF= 10mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1 SOD-53E.: ------ 3, 4-----+-
3, 0 

_3,15_ 
2,85 

CQY95B Iv 
CQY958-l I I Iv 
CQY95B-IV Iv 
CQY95B-V Iv 

Xpk 

0'.50% 

-. 1•0 -160min-
min ' 

-E-
k (-) 

t-
12.s4I 

i a I+) 

max. 5 v 
max. 60 mA 

max. 150 mW 

max. 100 oc 

min. 0,7 mCd 
1,6 to 3,5 mCd 
3,0 to 7,0 mCd 
min. 5,0 mCd 

typ. 565 nm 

typ. 60 ° 

Dimensions in mm 

-~:~-
3,3 

1

_3,5_ 

---+--~-----~~~~-!-' 

I _I 1.3 I_ 
min 

-18,0 min - 6,6 ___ .._, 

D 0,56 
0,45 

(2x) 

6,2 

7286930 1 
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CQY958 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 

peak value; tp = 1 µs; f = 300 Hz IFM max. 1 A 

peak value; tan= 1 ms; /j = 0,33 IFM max. 150 mA 

Total power dissipation up to Tamb = 25 °c Ptot max. 150 mW 

Storage temperature Tstg -55 to + 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s Tsld max. 260 °c 

THERMAL RESISTANCE 

From junction to ambient when the device is 
mounted on a p.c. board Rth j-a max. 500 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v 

IF= 10 mA VF max. 3,0 v 
Reverse current 

VR=5V IR max. 100 µA 

Beamwidth between half-intensity directions a50% typ. 60 0 

Bandwidth at half height B50% typ. 30 nm 

Wavelength at peak emission Apk typ. 565 nm 

Luminous intensity 
IF= 10 mA CQY95B Iv min. 0,7 mCd 

CQY95B-lll Iv 1,6 to 3,5 mCd 
CQY95B-IV Iv 3,0 to 7,0 mCd 
CQY95B-V Iv min. 5,0 mCd 

Diode capacitance 
V = O; f = 1 MHz Cd typ. 35 pF 
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CQY96 
CQY96L • 

LIGHT EMITTING DIODE'S 

Circular light emitting diodes with diameter of 5 mm which emit yellow (GaAsP) light when forward 
biased. 

The CQY96 and COY96L have a SOD-63 outline and are encapsulated in a yellow diffusing resin. 

The COY96L is the long-lead version of the COY96 and has no seating plane but is in all other respects 
equal to the COY96. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 65 °c 
Junction temperature 

Luminous intensity (on-axis) 
IF=10mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1a SOD-63A. 
COY96 

VR 

IF 

Ptot 

Tj 

CQY96(L)-I Iv 
COY96(L)-lll Iv 
COY96(L)-IV Iv 
COY96(L)-V Iv 

Apk 

a50% 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 °c 

min. 0,7 mCd 
1,6 to 3,5 mCd 
3,0 to 7,0 mCd 
min. 5,0 mCd 

typ. 590 nm 

typ. 60 ° 

Dimensions in mm 

-- 5,90 -
-14,0min __ 3,5.._ ___ 9,2 ___ , 

2,0 8,8 

- 5,08 -
4,70 

12.:41 "!::'·'-m-1n--~~tl 1::i~I 
,-+='- ,;~.L-!-i ·------· ) 

0,95 I 
o,80 I ..... ._0,90 

0,60 

0 0,56 +_ ~ ) 0,45 t-
(2x) 

7Z86977 
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CQY96 
CQY96L 

Fig. 1b SOD-63L. 
CQY96L 

-5,90121____. 9 2 111 
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5,08 
4,70 
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~-:4 ~,_______-I :.----------1~1 ) 
I_ 5 (3)J 1_0.90 

0,60 

0 0,56 _+ - ~ ) 0,45 
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7Z86982 

Notes 

1. Measured when the device is seated in a gauge with 2 holes 0,80 mm diameter 2,54 mm apart. 
2. Maximum value including burrs. 
3. Solderability not guaranteed within this zone due to tie-bar cropping. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage 

Forward current (d.c.) 

Forward current (peak value) 
tp < 1 µs; f < 300 Hz 
tp < 1 ms; 5 = 0,33 

Total power dissipation up to Tamb = 65 °c 

Storage temperature 

Junction temperature 

Lead soldering temperature at tsld < 7 s 
> 1,5 mm from the seating plane for CQY96 
> 5 mm from the plastic body for CQY96L 

THERMAL RESISTANCE 

From junction to ambient 
in free air 

mounted on a printed board 

J""' 19831 

VR 
IF 

IFM 
IFM 

Ptot 

Tstg 

Tj 

Tsld 

Rth j-a 

Rth j-a 

max. 5 v 
max. 30 mA 

max. 1 A 
max. 60 mA 

max. 90 mW 

-55 to+ 100 oc 

max. 

max. 

100 oc 

260 oc 

500 K/W 

350 K/W 



Light emitting diodes 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF= 10 mA 

Reverse current 
VR=3V 

Diode capacitance 
VR =O;f= 1 MHz 

Luminous intensity (on-axis) 
IF= 10 mA 

Wavelength at peak emission 

Bandwidth at half height 

Beamwidth between half-intensity directions 

100 
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(mW) 
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Tamb = 25 °c; typ. values. 

typ. 
max. 

max. 

typ. 

CQY96 
CQY96L 

2,1 v 
3 v 

100 µA 

35 pF 

CQY96(L)-I Iv 
CQY96(L)-lll Iv 
COY96(L)-IV Iv 
COY96(L)-V Iv 

min. 
1,6 to 
3,0 to 
min. 

0,7 mCd 
3,5 mCd 
7,0 mCd 
5,0 mCd 

Apk 

850% 

°'50% 

typ. 

typ. 

typ. 

590 nm 

40 nm 

60 ° 
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DEVELOPMENT SAMPLE DATA 
This rnformat1on 1s derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into rcr>·1lar production 

LIGHT EMITTING DIODE 

CQY97A 

Circular light emitting diode with diameter of 3 mm which emits yellow light (GaPAs) when forward 
biased. 

The CQY97A has a SOD-53E envelope and is encapsulated in a medium-yellow coloured diffusing resin. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 55 oc 

Junction temperature 

Luminous intensity 
IF= 10 mA 

Wavelength at peak emission 
IF= 10mA 

CQY97A 
CQY97A-lll 
CQY97A-IV 
CQY97A-V 

Beamwidth at half-intensity directions 

MECHANICAL DATA 

Fig. 1 SOD-53E . 
._3,4_ 

3,0 
_3,15_ 

2,85 

D 
- 1•0 -160min-mm 1 

t-
12,541 

-E
k(-) 

+ a l+l 

VR 

IF 

Ptot 

Tj 

Iv 
Iv 
Iv 
Iv 

Apk 

0:50% 

max. 5 v 
max. 30 mA 

max. 90 mW 

max. 100 °c 

min. 0,7 mCd 
1,6 to 3,5 mCd 
3,0 to 7,0 mCd 
min. 5,0 mCd 

typ. 590 nm 

typ. 60 ° 

Dimensions in mm 

3,3 
1

_3,5 __ 

---+--r--_--~'--~~f-' 

I 
J 1,3 I_ 

min -1s,o min _, ____ 6,6 ___ _ 
6,2 

D 0,56 
0,45 

(2x) 

7Z86930 I 
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CQY97A 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 30 mA 

peak value; tp = 1 µs; f = 300 Hz 
IFM peak value; tp = 1 ms; 6 = 0,33 

max. 
1 A 

60 mA 

Total power dissipation up to Tamb = 55 °c Ptot max. 90 mW 

Storage temperature Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient 
when the device is mounted on a p.c. board Rth j-a max. 500 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
typ. 2,1 v 

IF=10mA VF max. 3,0 v 
Reverse current 

VR = 5V IR max. 100 µA 

Beamwidth between half-intensity directions 
IF=10mA a50% typ. 60 ° 

Bandwidth at half height 8503 typ. 40 nm 

Wavelength at peak emission 
IF=10mA Apk typ. 590 nm 

Luminous intensity (class division) 
IF= 10 mA COY97A Iv min. 0,7 mCd 

COY97A-lll Iv 1,6 to 3,5 mCd 
COY97A-IV Iv 3,0 to 7,0 mCd 
COY97A-V Iv min. 5,0 mCd 

Diode capacitance 
VR = O; f = 1 MHz Cd typ. 35 pF 
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CQY97A 
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DEVELOPMENT SAMPLE DATA 
This information 1s derived from development samples 

made available for evaluation It does not necessarily 

imply that the device will go into regular production. 

RTC901 
RTC902 

RTC903 
RTC904 

TWELVE SEGMENTS BAR GRAPH DISPLAY 

The RTC901 to 904 series are 12 segments bar graph LED displays with separate anode and cathodes 
for each light segment. The bar graph array consists of 12 pieces of rectangular LED of the family 
COV60 assembled in a plastic bar (holder). 

RTC901 = 12 COV60 (super-red) 
RTC902 = 12 COV61 A (super-green) 
RTC903 = 12 COV62 (yellow) 
RTC904 =mix in any colour upon request ( RTC907 =empty array) 

Intensity matching in the array< 2 : 1. 
Ratings and characteristics see CQV60 .. 

MECHANICAL DATA Dimensions in mm 

/; 
see detail 

0 
78,0_0,25 

l11x6,35±0,1) 

----, 

-1 1-2,54 

3,0 
±1,0 

I 
69,85 ±0,2 I 

- 6,351-
1 '±0,1, ' ' ' ' ' I I 
2,25~+++++-+++++m4B~g.25 

t . . ..... : J :_i_: I t 
- o- 0 0 

7285849 

_J 
3,0 

±0,15 

t 

DETAIL 

5-0,3 1 -0,2 
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375CQY /B 

DOUBLE HETEROSTRUCTURE AIGaAs DIODE LASER 

WITH FIBRE PIGTAIL 

The 375CQY /Bis an AIGaAs double heterostructure semiconductor laser designed for high speed 
(560 Mbits/s), long distance, optical communications and CATV systems. 

The diode laser, emitting in the B50 nm transmission window of silica optical fibres, is mounted in a 
specifically designed hermetic encapsulation (modified T0-5). The 375CQY /B is standard equipped with 
a fast-responding photodiode optically coupled to the rear facet of the laser for monitoring the laser 
radiant output power. A silica graded index optical fibre pigtail is coupled to the front facet of the laser. 

For application in long-distance optical telecommunication, the silicon avalanche photodiode BPF 10 
(368BPY) is recommended as the photo-detector at the receiving end of the optical transmission section. 

MECHANICAL DATA 

Fig. 1. 

-9,4max-

.0 9,2 mox 

JJ 3,0 0 4,1 max 

L L 

L ____ --,c 

-t=~ -+~~==~ 
t 

-20-
11 

-9,6rnax-

--13,1max--

Dimensions in mm 

seating plane 

=d00.s1 
t max 

= 

--10oomm( 11--•-----21,2 max----~•-- 14 -
max 

--
-
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375CQY/B 

LASER 

The double heterostructure laser, with very narrow stripe, operates in a stable single transverse mode 
(TE 00 ) over the full power range and in several longitudinal modes. This results in a rather short co
herence length, which is advantageous in suppressing modal noise and optical feedback effects. 

The structure is designed to operate at a radiant output level of up to 3 mW in the fibre, up to relatively 
high case temperatures (60 OC) and at an emission wavelength of 850 nm (at which wavelength the 
absorption of high-quality silica fibres is low). 

All lasers have been subjected to a burn-in test at a radiant output level from the laser facet of 5 mW at 
a case temperature of 60 oc. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Radiant output power from fibre pigtail r/Je max. 5 mW 

Reverse voltage VR max. 1 v 

CHARACTERISTICS 

Threshold current 
Tc= 30 °c Ith typ. 90 mA 

Tc= 60 oc 'th 
typ. 120 mA 
max. 150 mA 

Radiant output power from fibre pigtail 
Tc= 60 °c r/Je typ. 3 mW 

Forward voltage drop 
r/Je = 3 mW VF typ. 2,5 v 

Wavelength at peak emission Apk typ. 850 nm 

Spectral width at half intensity t.:\ typ. 3 nm 

Rise time, fall time 
laser biased near Ith tr, tf typ. 0,5 ns 

Degradation rate dlth 
Tc= 60 °c; r/Je = 3 mW l;h dt 

typ. 5 %/Kh 

Spectrum at r/Je = 1 mW (FWHM) typ. 6 longitudinal 
modes 

Extinction ratio at r/Je = 3 mW 1 :10 

Temperature coefficient of wavelength 
d:\pk 

typ. 0,25 nm/K 
dT 

Temperature coefficient of Ith 
dlth 

%/K 
Ith 'cit 

typ. 

Differential efficiency 
(stimulated emission) f typ. 0,1 mW/mA 



Diode laser with fibre tail 

PHOTODIODE 

Reverse voltage 

Luminous sensitivity 
VR = 15 V 

Dark reverse current 
VR = 15 V 

Capacitance 
VR=O 

Monitor diode current 

FIBRE PIGTAIL 

Graded index silica rubber 
numerical aperture on axis 
core diameter 
cladding diameter 
primary coating thickness 
secondary coating diameter 

Options: Other fibre for pigtail may be made available. 

N 

NA 
¢core 
¢clad 
¢pc 
<l>sc 

max. 

typ. 

max. 

max. 

100 

min. 

0,20 
48 

123 

375CQY/B 

30 v 

0,5 A/W 

10 nA 

5 pF 

to 300 µA/mW 

typ. max. 

0,21 0,22 
50 52 µm 

125 127 µm 
5 µm 

500 µm 

Other wavelengths are available and are specified by adding a suffix to the type number: 

no suffix 780-810 nm 
suffix A 810-840 nm 
suffix B 840-860 nm 
suffix C 860-880 nm 

Options may be subject to surcharge. 

TEMPERATURES (total assembly) 

C.W. operation Top 0 to 60 °c 
Storage Tstg -40 to + 125 °c 
Thermal resistance junction to case Rth j-c typ. 45 K/W 
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Fig. 2 Typical modulation circuit with ECL logic input and control of average optical power output. 
Data rate > 200 Mbits/s. 
P1 sets the peak-peak modulation current. 
P2 sets the laser bias current. 
RL determines maximum mean value of optical output power. 
1-2-3 laser connections. 

Note: If single ECL drive is applied, the other input shall be connected to the ECL threshold level 
(-1,35V). 

OPERATING PRECAUTIONS 

Semiconductor lasers in general are easily damaged by overdriving and electrical transients. Electrically, 
the laser diode is a very reliable device and can easily withstand current surges of several amperes. 
Optically, however, the laser diode is more susceptible to damage because of the extremely high 
optical flux density passing through both facets while in operation. By overdriving or transients to the 
laser, even for pulses to the nanosecond region, the optical flux density can rise to unacceptable values 
(10 to 100 MW/cm 2 ), causing gradual or catastrophic degradation of the laser facets. Current transients 
should therefore be carefully avoided; they decrease the life time of the laser. 

CAUTION 

Aluminium gallium arsenide lasers emit radiation which is invisible to the human eye. When in use, do 
not look directly into the device. Direct viewing of laser light at close range to the fibre pigtail end, may 
cause eye damage. 

The device falls within the safety class 38 the international standard code. 

Note: Each laser is accompanied with an individual test sheet, showing the Popt-lop characteristic and 
the monitor current for a given optical output power. 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

497CQF/A 

DOUBLE HETEROSTRUCTURE AIGaAs LASER DIODE 

WITH FIBRE PIGTAIL 

The 497COF/A is an AIGaAs double heterostructure semiconductor laser made in index guiding struct
ure. The device is designed for high-speed long distance, optical communications and data transmissions. 

The diode laser, emitting in the 835 nm transmission window of silica optical fibres, is mounted in a 
specifically designed hermetic encapsulation (modified T0-5). The 497COF/A is standard equipped with 
a fast-responding photodiode optically coupled to the rear facet of the laser for monitoring the laser 
radiant output power. A silica graded index optical fibre pigtail is coupled to the front facet of the laser. 

For application in long-distance optical telecommunication, the silicon avalanche photodiode BPF10 
(368BPY) is recommended as the photo-detector at the receiving end of the optical transmission section. 

MECHANICAL DATA 

Fig. 1. 

-9,4max-

09,2 max 

L_~----o<l 
fl 3,0 0 4,1 max 

L L 

-t=i==[3 - E==~ 
I 

-20-

--131max-~ 

Dimensions in mm 

seating plane 

=d00,s1 
t max 

<==3--

= 

1 1-9,6 max ~1 
--1000 min(ll __ , _____ 21,2 max _... 14 

max 
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497CQF/A 

LASER 

The double heterostructure laser AIGaAs laser is made by index guiding technology and provides single 
transverse mode as well as single longitudinal mode operation. This technology gives rise to a large 
spectral purity, large extinction ratio and is free of self-pulsations. 

The structure is designed to operate at a radiant output level of up to 2 mW in the fibre, up to relative
ly high case temperatures (60 °C) and at an emission wavelength of 835 nm (at which wavelength the 
absorption of high-quality silica fibres is low). 

All lasers have been subjected to a burn-in test at a radiant output level from the laser facet of 4 mW at 
a case temperature of 60 oc. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Radiant output power from fibre pigtail ¢e 

Reverse voltage V R 

CHARACTERISTICS 

Threshold current 
Tc= 30 °c 

Tc= 60 °c 

Radiant output power from fibre pigtail 
Tc= 60 °c 

Forward voltage drop 
¢e = 2 mW 

Wavelength at peak emission 

Spectral width at half intensity 

Rise time, fall time 
laser biased near Ith 

Degradation rate 
Tc = 60 oc; ¢e = 3 mW 

Temperature coefficient of wavelength 

Temperature coefficient of threshold 
current 

Differential efficiency 
(stimulated emission) 

Extinction ratio 
¢e= 4 mW 

Spectral purity 
(90% of output radiant power) 

ApcU 19831 

Ith 

Ith 

¢e 

VF 

Apk 
/).;\ 

tr, tf 

Ith 
dApk 

err 

Ith 
€ 

dlth 

dt 

dlth 

dT 

max. 

max. 

typ. 

typ. 
max. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

4 mW 

1 v 

70 mA 

100 mA 
130 mA 

2 mW 

2,0 v 
835 nm 

0,5 nm 

0,5 ns 

3 %/Kh 

0,25 nm/K 

%/K 

0,2 mW/mA 

1 :25 

single longitudinal 
mode 
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Diode laser with fibre pigtail 

PHOTODIODE 

Reverse voltage 

Luminous sensitivity 
VR = 15 V 

Dark reverse current 
VR = 15 V 

Capacitance 
VR=O 

Monitor diode current 

FIBRE PIGTAIL 

Graded index silica rubber 
numerical aperture on axis 
core diameter 
cladding diameter 
primary coating thickness 
secondary coating diameter 

Options: Other fibre for pigtail may be accommodated. 

VR 

N 

IRD 

Cd 

IR 

NA 

<Peare 
1'clad 
<Ppc 
<Psc 

l 497CQF/A 

max. 30 v 

typ. 0,5 A/W 

max. 10 nA 

max. 5 pF 

100 to 300 µA/mW 

min. typ. max. 

0,20 0,21 0,22 
48 50 52 µm 

123 125 127 µm 
5 µm 

500 µm 

Other wavelengths are available and are specified by adding a suffix to the type number: 

no suffix 780-810 nm 
suffix A 810-840 nm 
suffix B 840-860 nm 
suffix C 860-880 nm 

Options may be subject to surcharge. 

TEMPERATURES (total assembly) 

C.W. operation Tap 0 to 60 oc 

Storage Tstg -40to+125 oc 

Thermal resistance 
from junction to case Rth j-c typ. 45 K/W 
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Fig. 2 Typical modulation circuit with ECL logic input and control of average optical power output. 
Data rate> 200 Mbits/s. 

P1 sets the peak-peak modulation current. 
P2 sets the laser bias current. 
R L determines maximum mean value of optical output power. 
1-2-3 laser connections. 

Note: If single ECL drive is applied, the other input shall be connected to the ECL threshold level 
(-1,35 V). 

OPERATING PRECAUTIONS 

Semiconductor lasers in general are easily damaged by overdriving and electrical transients. Electrically, 
the laser diode is a very reliable device and can easily withstand current surges of several amperes. 
Optically, however, the laser diode is more susceptible to damage because of the extremely high optical 
flux density passing through both facets while in operation. By overdriving or transients to the laser, 
even for pulses in the nanosecond region, the optical flux density can rise to unacceptable values 
( 10 to 100 MW/cm 2 ), causing gradual or catastrophic degradation of the laser facets. Current transients 
should therefore be carefully avoided; they decrease the life time of the laser. 

CAUTION 

Aluminium gallium arsenide lasers emit radiation which is invisible to the human eye. When in use, do 
not look directly into the device. Direct viewing of laser light at close range to the fibre pigtail end, 
may cause eye damage. 

The device falls within the safety class 38 of the international standard code. 

Note: Laser is accompanied with an individual test sheet, showing the Poprlop characteristic and the 
monitor current for a given optical output power. 
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DEVELOPMENT SAMPLE DATA 
This information ts derived from development samples 

made available for evaluation. It does not necessarily 
imply that the device will go into rer·ilar production. 

498CQL 

DOUBLE HETEROSTRUCTURE AIGaAs LASER 

The 498CQL is an AIGaAs double heterostructure diode laser made in index guiding technology and is 
designed for reading applications such as: video-audio disc applications, optical memories, security 
systems, etc. 

This device is mounted in an hermetic SOT-148 encapsulation specifically designed for easy alignment 
in an optical read or write system. The copper heatsink is circular and precision engineered with a 
diameter accuracy of +O, -9 µs. Laser stripe and mechanical axis coincide within 50 µm. 

The 498CQL is standard equipped with a photo p-i-n diode, optically coupled to the rear emitting facet 
of the laser. This fast responding (Jess than 20 ns) photodiode can be used as a sensor to control the 
laser radiant output level. The ultra-flat top window (flat within two fringes) guarantees an unperturbed 
beam wavefront. 

QUICK REFERENCE DATA 

Threshold current at Tc= 30 °c 
C.W. radiant output power up to Tc= 60 °c 
Wavelength at peak emission 

MECHANICAL DATA 

Fig. 1 SOT-148. 

max 

l 
~ I lapbangJ f r ) 

reference plane 6 3 5,8 

~r 5( 5.2 

( 1 ) Position of the I as er 
crystal from the refer
ence plane. 

(2) Within the plane of 
6,8 diameter, protru
sions and irregularities 
are permitted. 

(3) Positional accuracy 
of the laser stripe 
with respect to the 
flange diameter. 

-- 07,6 max --

t 

I j I 

. I 
2 3. 

-i 2,54 L 

1,1 
0,9 

window 

Ith typ. 50 mA 

¢e typ. 5 mW 

Apk typ. 840 nm 

tll" ·m~:~;~""';""" ;, mm 

l/lo.1@1 I 

R g.05'--..f--C===f:::==~ 

4- 'n th'5 plane 

I I prat~~s,ans 
___ 00,51 13 , 1 

--06.8121:1 I 
---08,8--· 
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498CQL 

LASER 

The double heterostructure stripe laser is made by index guiding technology and operates in single 
transverse as well in single longitudinal mode over the full power range. This structure gives rise to 
large spectral purity, large coherence length and is free of self-pulsations. 

The structure is designed to operate C.W. 5 mW up to relatively high temperatures (60 oc case 
temperature) with a wavelength of 840 nm which makes reading standard Video Long Play records 
and compact discs (DAD) a possible application. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Radiant output power r/>e 

Reverse voltage V R 

Temperatures 
C.W. operation 
storage 

CHARACTERISTICS 

Threshold current 
at Tc= 30 oc 
at Tc= 60 oc 

Operating current 
rf>e = 5 mW; Tc= 30 oc 

rf>e = 5 mW; Tc= 60 oc 

Recommended operating radiant output power 
up to Tc = 60 oc 

Forward voltage drop up to Tc = 60 oc 
rf>e= 5mW 

Wavelength at peak emission 
rf>e = 5 mW; Tc= 30 oc 

Spectral width at half height 
rf>e= 5 mW 

Far-field angle at half-intensity directions (FWHM) 
perpendicular to the junction plane 
para I lei to the junction plane 

Series resistance 

Differential efficiency at rf>e = 2 mV 

Spontaneous emission at Ith 

Turn-on/turn-off time (above threshold) 

Degradation rate 
Tc = 60 °c; rf>e = 5 mW 

Temperature coefficient of wavelength 

Temperature coefficient of Ith 

Thermal resistance 
from junction to case 

M•y 19831 

rf>e 

a503(l) 
a503(ll) 

Rs 
E 

rf>spon 

tonltoff 

dlop 

lop·~ 

dXpk 

dT 
1 dlth 

Ith dT 

Rth j-c 

max. 

max. 

10 mW 

1 v 

-20 to +60 oc 
-55 to + 100 oc 

typ. 
typ. 

typ. 
max. 
typ. 
max. 

typ. 

typ. 

typ. 

typ. 

typ. 
typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

50 mA 
75 mA 

80 mA 
110 mA 
110 mA 
145 mA 

5 mW 

2,0 v 

840 nm 

0,5 nm 

35 0 

15 ° 
3 n 

0,20 W/A 

0,2 mW 

1 ns 

3 %/Kh 

0,25 nm/K 

1 %/K 

50 K/W 
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Double heterostructure AIGaAs laser 
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RATINGS 

498CQL 

Fig. 2 Far-field pattern. 
a. parallel to the junction plane. 
b. perpendicular to the junction plane . 

Limiting values in accordance with the Absolute Maximum System (IEC 134l 

Reverse voltage V R max. 30 v 
CHARACTERISTICS 

Luminous sensitivity at V R = 15 V 

Dark reverse current at V R = 15 V 

Capacitance at V R = 0 

Monitor diode current at V R = 15 V 

/ II 

oL-...L...l.=*=-~~=:l::'.:...J.~1-_l_~o 
0 50 IFlmA) 100 

Fig. 3 Forward voltage drop (Vfl and radiant 
output power (</lel of laser diode as a function 
of forward current; typ. values. 

¢e 
lmW) 

N 

IR(Dl 

Cd 

IR(Ll 

typ. 

max. 

max. 

0,5 A/W 

10 nA 

5 pF 

150-400 µA/mW 

7Z88922 

Fig. 4 Radiant output power (</lel as a function 
of monitor current of photodiode; V R (photo
diodel = 15 V; typ. values. 

( Moy1983 

= 

339 



340 

498CQL 

ov 
BZX79 

-C6VB 1,5 1,8 -kfl kfl -470µF 
(25V) 

+ 100µF 
100 (10V) 
nF 

560fl 

12on 
6,BµH 

330 
80140 n 

(cooled) 

-9V 
7ZBB921A 

* Ten turn. Zero position is at 0,58 revolution. Each revolution is equivalent to 500 µ.A monitor diode 
current. Adjust from zero position. 

Fig. 5 Recommended control circuit for continuous operation. 

OPERATING PRECAUTIONS 

Semiconductor lasers in general are easily damaged by over-driving and electrical transients. Electrically, 
the laser diode is a very reliable device and can easily withstand current surges of several amperes. 
Optically, however, the diode laser is more susceptible to damage because of the extremely high optical 
flux density passing through both facets, while in operation. By over-driving or transients to the laser, 
even for pulses in the nanosecond region, the optical flux density can rise to unacceptible values 
(10 to 100 MW/cm 2 ), causing gradual or catastrophic 'degradation of the laser facets. Current transients 
should therefore be carefully avoided; they can substantially decrease the laser life time. 

CAUTION 

Aluminium gallium arsenide lasers emit radiation which is invisible to the human eye. When in use, do 
not look directly into the device. Direct viewing of laser light at close ranges, especially in conjunction 
with collimating lenses, may cause eye damage. 

The device falls within safety class 38 of the international standard code. 
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DEVELOPMENT SAMPLE DATA 
This 1nformatron 1s derived from development samples 
made available for evaluation It does not necessarily 
imply that the device will go into regular production. 

1%-DIGIT RED LED DISPLAY 

The display has the following features: 
• One and a half 12,7 mm (Y:,'') high red colour digits readout display. 
• GaP type red light emitting crystal with low power consumption. 
o Series connection for low current consumption. 
o Wide operating segment current (d.c.) range from 1 mA to 20 mA. 

CQ209S 

• Each segment performs a diffused and uniform display with high contrast through filtering function 
of lens cap. 

o Highly legible arabic numerals with wide viewing angle. 
o Solid state reliability and long operational life. 
• The SAB3064 is recommended as driver circuit. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) per segment 

Luminous intensity (of segment, normal to surface) 
IF= 5 mA 

Wavelength at peak emission 

MECHANICAL DATA 

Fig. 1. 

·-----25,4±0,5·-----
1·~----- 25,2 ----~· 

VR 
IF 

Iv 

Apk 

,,.._ ____ 24,2 ---~~. 

2,54 (18x) 
l-1-r-1-1-1-1-1-1+-+i 
' ' I ' ' I I I ' I 

1 ±0,5 -11- 7,1 --1 1-1,6 
17 15 15 14 13 12 11 I 

27 
±0,5 24,5 

111-1111 --t---r--'+-- 12,7 16.217.7 

11..J.1 J j 

7Z83707 

-12,7-
NOTE 
Tolerance± 0,25 mm unless otherwise specified. 

max. 3 v 
max. 20 mA 

typ. 100 µcd 

typ. 700 nm 

Dimensions in mm 
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CQ209S 
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"3 H 

16 

15 

20 

0 

0 

7Z83706 

11 

0 

10 

13 

A 

12 

B 

11 

c 
8 

D 

Fig. 2 Circuit diagram. 

7 
7283703 

Fig. 3 Indication of segments per digit. 
(See also terminal connection table below). 

TERMINAL CONNECTION TABLE (see Figs 1, 2 and 3) 

address segment cathode anode 
terminal number terminal number 

A 12 13 
B 11 12 
c 8 11 

unit digit D 7 8 
E 6 13 
F 5 6 
G 14 5 

10 s digit H 16 17 
15 16 

October 1980 
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1%-digit red LED display CQ209S 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR max. 3 v 
Forward current (d.c.) per segment IF max. 20 mA 

Storage temperature Tstg -40 to+ 75 oc 

Operating junction temperature Tj -20 to+ 60 oc 

Soldering temperature 
at 3 mm from reflector edge; tsld <;;; 3 s Tsld max. 260 oc 

CHARACTERISTICS (single segment) 

Tamb = 25 oc 

Forward voltage 
typ. 2,0 v 

IF= 10 mA VF 1.7 to 2,3 V 

Reverse current 
VR = 3 V IR < 5 µA 

Luminous intensity (normal to surface) 
IF= 5 mA Iv typ. 100 µcd 

> 100 µcd 
IF=10mA Iv typ . 160 µcd 

Intensity matching ratio 
IF= 5 mA < 2,5 

Wavelength at peak emission 
IF= 5 mA Apk typ. 700 nm 

Bandwidth at half height 
IF= 5 mA 850% typ. 100 nm 

NOTES 
Avoid immersing the whole display in liquid. 
Avoid contact with chlorinated solvents. Recommended cleaning solvents for flux and stain contami
nation, Freon TE or TF and methyl alcohol. 
Except for the printed-wiring board, avoid heating the display above 75 oc. 
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DEVELOPMENT SAMPLE DATA 
This 1nformat1on 1s deriv·'?d from development samples 
made available for evaluation It does not necessarily 
imply that the device will go into regular production. 

2-DIGIT SUPER-RED LED DISPLAYS 

The displays have the following features: 
• Two 12,7 mm (Y,") high super-red colour digits readout display. 
• Configuration in dynamic multiplex drive connections. 
• Wide operating segment current (d.c.) range from 1 mA to 20 mA. 

CQ216X 
CQ216Y 

• Each segment performs a diffused and uniform display with high contrast through filtering function 
of lens cap. 

• Highly legible arabic numerals with wide viewing angle. 
• Solid state reliability and long operational life. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) per segment 

Luminous intensity (of segment, normal to surface) 
IF= 5 mA 

Wavelength at peak emission 

MECHANICAL DATA 

Fig. 1. 

27 24,5 ±0,5 

·-----25,4±0,5----· 
·~---- 25,2 -----·' 
·----- 24,2 ----~ 

2,54 (18xl 
~!._.!._.!._.l._1_.I._!._.!._.! 

' 0,9 (20x) 

I. 1,9• 1·-6,35-. .I 1_1 1,6 (10~) 
... 5,35-.-10,e -

NOTE 
Tolerance± 0,25 mm unless otherwise specified. 

VR max. 3 v 
IF max. 20 mA 

Iv typ. 50 µcd 

Apk typ. 630 nm 

Dimensions in mm 

7Z8370S 
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CQ216X 
CQ216Y 

:::<.2 October 1980 

9 7 3 

Fig. 2a Circuit diagram CQ216X (common cathode). 

Fig. 2b Circuit diagram CQ216Y (common anode). 

20 11 

0 0 

A2 A1 

f T,"/02 f ~/•1 
l;:-lC2 1::-7c1 
~ • l...lii. • 

DP2 DP1 

0 0 

7Z63704 10 

Fig. 3 Indication of segments per digit. (See also 
connection table on next page.) 
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2-digit super-red LED displays CQ216X 
CQ216Y 

TERMINAL CONNECTION TABLE (see Figs 1, 2a, 2b and 3) 

address segment 
terminal 
number address segment 

terminal 
number 

A2 17 Al 17 
82 11 81 11 
C2 9 C1 9 
02 7 01 7 

1 Os digit E2 3 unit digit El 3 
F2 18 F1 18 
G2 1 G1 1 
OP2 8 DP1 8 

common 2 common 10 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Continuous reverse voltage 

Forward current (d.c.) per segment 

Storage temperature 

Operating junction temperature 

Soldering temperature 
at 3 mm from reflector edge; tsld <;;; 3 s 

CHARACTERISTICS (single segment) 

Tamb = 25 oc 

Forward voltage 
IF= 10 mA 

Reverse current 
VR =3 V 

Luminous intensity (normal to surface) 
IF= 5 mA 

IF= 10 mA 

Intensity matching ratio 
IF= 5 mA 

Wavelength at peak emission 
IF= 5 mA 

Bandwidth at half height 
IF= 5 mA 

NOTES 
Avoid immersing the whole display in liquid. 

Tsld 

max. 3 V 

max. 20 mA 

-40 to+ 75 oc 

-20 to+ 60 oc 

max. 260 oc 

typ. 1,9 v 
1,6 to 2,2 V 

< 

typ. 

> 
typ. 

< 

5 µA 

50 µcd 

70 µcd 
100 µcd 

2,5 

A.pk typ. 630 nm 

850% typ. 100 nm 

Avoid contact with chlorinated solvents. Recommended cleaning solvents for flux and stain 
contamination, Freon TE or TF and methyl alcohol. 
Except for the printed-wiring board, avoid heating the display above 75 oc. 
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DEVELOPMENT SAMPLE DATA 
This information 1s deriv·~d from development samples 
made available for evaluation, It does not necessarily 

imply that the device wilt go into regular production. 

CQ327 ; CQ327R 
CQ330; CQ330R 
CQ331 ; CQ331R 
CQ332 ; CQ332R 

4-DIGIT LED CLOCK DISPLAYS 

The displays, primarily designed for applications where compactness is of prime importance, have the 
following features: 
• Four 15 mm high red colour digit readout clock display. 
• Common anode or cathode configuration for use in static drive connections. 
• Wide operating segment current (d.c.) range from 5 mA to 20 mA. 
• Each segment performs a diffused and uniform display with high contrast. 
• Display with dull surface free from undesirable glare or reflections. 
• Highly legible arabic numerals with wide viewing angle. 
• Display format available for 12 or 24 hours. 
• Solid state reliability and long operational life. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) per segment 

Luminous intensity (of segment, normal to surface) 
IF= 5 mA 

Wavelength at peak emission 

TYPE NUMBER 

common cathode common anode 

C0327 C0327R 

CQ330 C0330 R 

CQ331 C0331 R 

CQ332 C0332R 

Fig. 1. 

VR max. 

If max. 

Iv typ. 

Apk typ. 

7285306 

FU LL Y DI SP LA YEO FONT 

0 ,,-, 0 n n 
10 . 0 0 .. 

nn 
00 

. ,-, n 
. 00 

•In .oo •ii II 
. 00 

• 11 n •ii II .o 0. 00 

3 v 
20 mA 

200 µcd 

700 nm 
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CQ327 ; CQ327R 
CQ330 ; CQ330R 
CQ331' ; CQ331R 
CQ332 ; CQ332R 

MECHANICAL DATA 

Fig. 2. 

t 
15 

1--------92±0,5 -------

--------- 66 ---------+I 

,,__ _______ 84,5--------1 +---36 f36--31,8- 21,2-

1 
1

-22,0-----13,5--

--191 --
1-1,2+g.5 . 2.2 _ 1o;.. 

Dimensions in mm 

__ s,s+g,51 1,6--f , __ 

l 
25,4 19 

+ µjllj.Ol!-l-+.\-+++-ll-+++++++++-++-++++++-H-+++-.f-4illL-~"-------!±r _i 
see detail A 

----46------

-------63,82±0,3 

?Z85307 

( 1) Slip-out tolerance with light diffusing film and reflector is+ 0,5 mm at each side. 

NOTE 
Tolerance± 0,25 mm unless otherwise specified. 
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4-digit LED clock displays 

CQ327; CQ327R 
CQ330; CQ330R 
CQ331 ; CQ331R 
CQ332; CQ332R 

terminal 
number address 

Fig. 3 Indication of segments per digit. (See also Fig. 2 and terminal 
connection table.) 

TERMINAL CONNECTION TABLE (see Figs 2 and 3) 

CQ327 
CQ327R 

I CQ330 
l CQ330R 

I CQ331 
l CQ331R 

I CQ332 
l CQ332R 

common common for all segments, colon and dots 

2 p.m. dot c n.c. c c 

3 a.m. dot c n.c. c c 
-----+-------------·--+----·---t-------i-----------j-------

4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 

18 

A 
F 
G 
E 
D 
c 
B 

F 
G 
A 
B 
E 
D 
c 

10s hour digit 

unit hour digit 

upper dot of colon 

n.c. 
n.c. 
n.c. 
n.c. 
n.c. 

c 
c 

c 
c 
c 
c 
c 
c 
c 

c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 

c 
n.c. 

c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 
-----+-----------~-----+-----·----j----------+-----

19 

20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 

34 

lower dot of colon 

F 
G 
A 
B 
D 
E 
c 

F 
G 
A 
B 
E 
D 
c 

10s minute digit 

unit minute digit 

common 

c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

common for all segments, colon and dots 
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CQ327; CQ327R 
CQ330; CQ330R 
CQ331; CQ331R 
CQ332; CQ332R 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Continuous reverse voltage VR 

Forward current (d.c.) per segment IF 

Storage temperature Tstg 
Operating junction temperature Tj 

Soldering temperature 
at 3 mm from reflector edge; tsld <; 3 s Tsld 

CHARACTERISTICS (single segment) 

Tamb; 25 oc 

Forward voltage 
IF; 10 mA VF 

Reverse current 
VR; 3 V IR 

Luminous intensity (normal to surface) 
IF; 5 mA Iv 

IF; 10 mA Iv 

Intensity matching ratio 
IF; 5 mA 

Wavelength at peak emission 
IF; 5 mA Apk 

Bandwidth at half height 
IF; 5 mA B50% 

NOTES 
Avoid immersing the whole display in liquid. 

max. 3 v 
max. 20 mA 

-40 to+ 75 oc 

-20 to+ 60 oc 

max. 260 oc 

typ. 2,0 v 
1,7 to 2,3 V 

< 5 µA 

typ. 200 µcd 

> 200 µcd 
typ. 400 µcd 

< 2,5 

typ. 700 nm 

typ. 100 nm 

Avoid contact with chlorinated solvents. Recommended cleaning solvents for flux and stain 
contamination, Freon TE or TF and methyl alcohol. 
Except for the printed-wiring board, avoid heating the display above 75 oc. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

4-DIGIT LED CLOCK DISPLAYS 

CQ427; CQ427R 
CQ430; CQ430R 
CQ431 ; CQ431R 
CQ432; CQ432R 

The displays, with the overall dimensions 33,5 mm x 90 mm, have the following features: 
• Four 15 mm high red colour digit readout clock display. 
• Common anode or cathode configuration for use in static drive connections. 
• Wide operating segment current (d.c.) range from 5 mA to 20 mA. 
• Each segment performs a diffused and uniform display with high contrast through filtering function 

of lens cap. 
• Highly legible arabic numerals with wide viewing angle. 
• Display format available for 12 or 24 hours. 
• Solid state reliability and long operational life. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) per segment 

Luminous intensity (of segment, normal to surface) 
IF= 5 mA 

Wavelength at peak emission 

TYPE NUMBER 

common cathode common anode 

CQ427 CQ427R 

CQ430 CQ430R 

CQ431 C0431R 

CQ432 CQ432R 

Fig. 1. 

VR max. 

IF max. 

Iv typ. 

Apk typ. 

7Z75887.1 

FULLY DISPLAYED FONT 

.. 
• 

ill 0 f1fl 
10 "00 

nn°00 
00•LIL6 

•1n°n11 .o 0 "0 0 

•n11°nr1 .o 0. 0 0 

3 v 
20 mA 

100 µcd 

700 nm 
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CQ427; CQ427R 
CQ430; CQ430R 
CQ431!; CQ431R 
CQ432; CQ432R 

MECHANICAL DATA 

Fig. 2. 

,-------90±0,5-------· 

·-------84,5-------, 

NOTE 

see detail A 
------83,82-------

IT-~-----------~~:----=-------~-TI 
11. :: 11 

7Z158981 

Tolerance± 0,25 mm unless otherwise specified. 
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UJ 
..J 
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<( 
Cl) 

1--
2 
UJ 
2 
c.. 
0 
..J 
UJ 
> 
UJ 
Cl 

4-digit LED clock displays 

CQ427; CQ427R 
CQ430; CQ430R 
CQ431; CQ431R 
CQ432; CQ432R 

terminal 
number 

1 

2 

3 

4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 

18 

19 

20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 

34 

Fig. 3 Indication of segments per digit. (See also Fig. 2 and terminal 
connection table.) 

TERMINAL CONNECTION TABLE (see Figs 2 and 3) 

l l l 
-

address 
CQ427 CQ430 CQ431 CQ432 
C0427R C0430R CQ431R CQ432R 

common common for all segments, colon and dots 

p.m. dot c n.c. c c 

a.m. dot c n.c. c c 

A n.c. c c c 
F n.c. c n.c. c 
G n.c. c c c 
E 

I 
1 Os hour digit n.c. c c c 

D n.c. c c c 
c c c c c 
B c c c c 

F c c c c 
G c c c c 
A c c c c 
B 

I 
unit hour digit c c c c 

E c c c c 
D c c c c 
c c c c c 

upper dot of colon c c c c 

lower dot of colon c c c c 

F c c c c 
G c c c c 
A c c c c 
B 1 Os minute digit c c c c 
D c c c c 
E c c c c 
c c c c c 

F c c c c 
G c c c c 
A c c c c 
B 

I 
unit minute digit c c c c 

E c c c c 
D c c c c 
c c c c c 

common common for all sefments, colon and dots 
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CQ427; CQ427R 
CQ430; CQ430R 
CQ431 ; CQ431R 
CQ432; CQ432R 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR 

Forward current (d.c.) per segment IF 

Storage temperature Tstg 

Operating junction temperature Tj 

So Id eri ng temperature 
at 3 mm from reflector edge; tsld < 3 s Tsld 

CHARACTERISTICS (single segment) 

Tamb = 25 oc 

Forward voltage 
IF=10mA VF 

Reverse current 
VR=3V IR 

Luminous intensity (normal to surface) 
IF= 5 mA Iv 

IF= 10 mA Iv 

Intensity matching ratio 
IF= 5 mA 

Wavelength at peak emission 
IF= 5 mA A.pk 

Bandwidth at half height 
IF= 5 mA B50% 

NOTES 
Avoid immersing the whole display in liquid. 

max. 3 v 
max. 20 mA 

-40 to+ 75 oc 

-20 to+ 60 oc 

max. 260 oc 

typ. 2,0 v 
1,7to2,3 V 

< 5 µA 

typ. 100 µcd 

> 100 µcd 
typ. 160 µcd 

< 2,5 

typ. 700 nm 

typ. 100 nm 

Avoid contact with chlorinated solvents. Recommended cleaning solvents for flux and stain 
contamination, Freon TE or TF and methyl alcohol. 
Except for the printed-wiring board, avoid heating the display above 75 oc. 
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DEVELOPMENT SAMPLE DATA 
This information is denved from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

HIGH-VOLTAGE PHOTOCOUPLER 

CNX21 

Optically coupled isolator consisting of an infrared emitting GaAs diode and a silicon n-p-n photo
transistor without accessible base. 

Features of this product: 
• very high isolation voltage of 10 kV (d.c.). 
• working voltage of 10 kV (d.c.). 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; ti = 0, 1 

Total power dissipation up to Tamb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 25 oc 

Photocoupler 

Output/input d.c. current transfer ratio 
If= 10 mA; VcE = 0,4 V; (Is= 0) 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 10 kV 
diode: IF = 0 (see also Fig. 4) 

Isolation voltage (d.c.) 

MECHANICAL DATA 

See Fig. 1. 

VR 

IF 
IFM 

Ptot 

VcEO 

Ptot 

max. 

max. 
max. 

max. 

max. 

max. 

> 

< 
> 

5 v 

100 mA 
1000 mA 

100 mW 

30 v 
100 mW 

0,2 

200 nA 

10 kV 
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CNX21 

MECHANICAL DATA 

Fig. 1. 

RATINGS 

16,4 max -----

14,4 max ____ _.., 

5,3 
4,3 

J 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Diode 

Continuous reverse voltage VR 
Forward current 

d.c. IF 
(peak value); tp = 10 µs; 6=0,1 IFM 

Total power dissipation up to Tamb = 25 °c Ptot 

Transistor 

Collector-emitter voltage (open base) Vern 
Emitter-collector voltage (open base) VE co 
Collector current 

d.c. 'c 
peak value ICM 

Total power dissipation up to T amb = 25 oc Ptot 

,,,, 1980 I 

Dimensions in mm 

~ 
~ 

7Z65S39.1 

max. 5 v 

max. 100 mA 
max. 1000 mA 

max. 100 mW 

max. 30 v 
max. 7 v 

max. 25 mA 
max. 50 mA 

max. 100 mW 
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Cl 

High-voltage photocoupler CNX21 

Photocoupler 

Storage tern peratu re Tstg -55 to+ 100 oc 

Junction temperature Tj max. 100 oc 

Lead soldering temperature 
up to the seating plane; tsld < 10 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode Rth j-a 750 °c/W 
transistor Rth j-a 750 °c;w 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Diode 

Forward voltage 
typ. 1,2 v 

IF=10mA VF < 1,5 v 
Reverse current 

VR = 5 V IR < 100 µA 

Transistor 

Collector cut-off current (dark) typ. 5 nA 
VcE=10V lcrn < 50 nA 

Photocoupler (Is= O)* 

Output/input d.c. current transfer ratio 
IF= 10mA; VcE = 0,4V le/IF > 0,2 

Collector-emitter saturation voltage 
IF= 10 mA; le= 2 mA VcEsat typ. 0,4 v 

Isolation voltage, d.c. value V10 > 10 kV 

Capacitance between input and output 
IF=O;V=O;f=1 MHz Cio typ. pF 

Insulation resistance between input and output > 10 11 IJ. 
±V10=1kV r10 typ. 1012 IJ. 

* Where the phototransistor receives light from the diode the 0 (tor open base) has been omitted 
from the symbols. 
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CNX21 · 

Switching times (see Figs 2 and 3) 
Icon= 2 mA; Vee= 20 V; RL = 100 n 
Rise time 
Fall time 

Fig. 2 Switching circuit. 

Collector cut-off current (dark) see Fig. 4 
Vee= 10 V; working voltage (d.c.) = 10 kV 

working 
voltage 

Fig. 4. 

Fig. 3 Waveforms. 

lcEW 

+Vee 

7Z82031 

typ. 3 µs 
typ. 2,5 µs 

7Z82740 

< 200 nA* 

*As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 
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Cl 
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w 
> w 
Cl 

High-voltage photocoupler 

60 

IF 
(mA) 

40 

20 

0 
0 

7Z8274J 

typ 

u 
IZ 

2 

Fig. 5 Tj = 25 oc. 
7Z82742 

1.4 l--l-+-!--l--1-1--1-+-!--l---l--l-!-4--l 

VF 
(V) 1-4-1--1---1-1-+-1--1---1-1-+-+-l--+-1 

1 ~_.._.__.__._.....__._.._.__.__.._.._ ......... _, 

-50 0 50 T· (oC) 100 
J 

Fig. 7 Typical values. 

CNX21 

7Z82741 

2001-+-+--l--l-+-l-+-+--l-~-+--+--l--I 

1FM 
(mA) l--l-+-l--+-+-1--1-+-!--+--l-+-4!-4--l 

1501-+-+-+--+-+-+-11-+-l--l--l--!-l-l-+--l 

1-+-!--l---l-l-+-1--1---l-~typ +-+-
10 0 1-+-l--l-4--l-l--l-+--+--l---l-~l-+--I 

5 0 1-+-l--l-4--l-l--l-+--+--l---l-~l-+--I 

Fig. 6 T amb = 25 oc; tp = 10 µs; T = 1 ms. 
150 7Z82744 

Ptot 
(mW) 

JOO 

50 

0 

~ 

l"'l 

'\: 
'I 

1\: 
l"'l 

'\: 
'I 

~ 
--..; 

I'S 
0 50 Tamb (oC) 100 

Fig. 8 Power de rating curve for diode and 
transistor versus ambient temperature. 
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CNX21 

1CEO 
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High-voltage photocoupler 

1CEO t--~--i~-t--+-+-+-+-+++-~~-+-~+--+-~-t-++-1 

(nA} t--~--i~-+--+-+-+-+-+++-~~-+-~+--+-~-+-++-1 

7 
t--~--<~-l--+-+--+-typ~viz:.,_~__.~-1--+-+-_._ ............. 

vf 

10- 1 '--~---'~~_.__.__._._._...._~~-'-~'---'-....._..~ ........... 
1 10 VcE(V} 

Fig. 10 IF= O; Tj = 25 oc. 

CNX21 

( '"'' 1980 367 



368 

CNX21 

l_• --
15 

~' 
' ~. I', 

R, I~ 
10 

;.,.~ :, 

~ 1... 

~ 
,.., 

\:'\. ~ 
5 

0 
10-l 

~t-. 
f"1... 

7Z82747 

RL= 
1 kn 

!-- -r- I-1+1 
I 
I 

500 n ---- 1-1- 1-1 
1 

~oon 
-1- 1--1-

Icon (mA) 10 

Fig. 11 -- tr; - - - t 0 n; Is= O; 
Vee= 20 V; Tamb = 25 °c; typical values. 
See also Fig. 13. 

tf 

toff 
(µs) ,___,__..._.--1-._._.....,__ _ __,_--1--+-+-+-1-..._,_. 

~~ ~ ~ b 
51------N.~+~+++++++--=""l=-=t=-l:::t-=~ 

~ 10on 
f::::.=, -

O.____.___..___._._L...L..J..u.... _ _,__._...L....L..w..J...U 

10-1 
Icon (mA) 10 

Fig. 12 -- tf; - - - toff; Is= O; 
Vee= 20 V; Tamb = 25 °c; typical values. 
See also Fig. 13. 

7282740 

Fig. 13 Switching circuit and waveforms. 
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PHOTOCOUPLERS 

CNX35 
CNX36 

Optically coupled isolators consisting of an infrared emitting GaAs diode and a silicon n-p-n photo
transistor with accessible base. Plastic envelopes. Suitable for TTL integrated circuits. 

Features of these products: 
• high output/input d.c. current transfer ratio; 
• low saturation voltage; 
• high isolation voltage of 3 kV (r.m.s.) and 4,4 kV (d.c.); 
• working voltage 1,5 kV. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; o = 0, 1 

Total power dissipation up to T amb = 25 oc 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 25 °c 

Photocoupler 

Output/input d.c. current transfer ratio 
IF = 10 mA; V CE = 0,4 V; (I B = 0) 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 1,5 kV 
diode: IF = 0 (see also Fig. 2) 

Isolation voltage (d.c.) 
t = 1 min 

MECHANICAL DATA 

SOT-90 (see Fig. 1) 

CNX35 
CNX36 

VR 

IF 
IFM 

Ptot 

Vern 

Ptot 

lcEW 

max. 

max. 
max. 

max. 

max. 

max. 

> 
> 

< 

> 

3 v 

100 mA 
3000 mA 

200 mW 

30 v 
200 mW 

0,4 
0,8 

200 nA 

4,4 kV 

January 1981 369 



., 
c 
0 

Ci 
Ol 
c 
.,::; 
0 ., 
VI 

370 

CNX35 
CNX36 

MECHANICAL DATA 

Fig. 1 SOT-90. 

6 5 

0 
2 

RATINGS 

5,08 

4-

3 

-s.3max-

I ,, ,, 
:1 ,, ,, 
11 
1,1 

~ 

0o-;~· 15j-l7.62 l--j 
7Z85132 

$- Positional accuracy. 

Dimensions in mm 

a b 

rf=:17\ 
~ 

k 
7270427 

@ Maximum Material Condition. 

( 1) Lead spacing tolerances apply from seating 
plane to the line indicated. 

(2) Centre-tines of all leads are within± 0, 125 mm 
of the nominal position shown; in the worst 
case, the spacing between any two leads may 
deviate from nominal by± 0,25 mm. 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Diode 

Continuous reverse voltage VR max. 3 v 

Forward current 
d.c. IF max. 100 mA 
(peak value); tp = 10 µs; o = 0, 1 IFM max. 3000 mA 

Total power dissipation up to Tamb = 25 °c Prat max. 200 mW 

Transistor 

Collector-emitter voltage (open base) Vern max. 30 v 

Collector-base voltage (open emitter) Vcso max. 70 v 

Emitter-collector voltage (open base) vEco max. 7 v 

Collector current (d.c.) tc max. 100 mA 

Total power dissipation up to T amb = 25 °c Prat max. 200 mW 
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Photocouplers CNX35 
CNX36 

Photocoupler 

Storage temperature Tstg -55 to+ 150 oc 

Operating junction temperature Tj max. 125 oc 

Lead soldering temperature 
up to the seating plane; tsld < 10 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode Rth j-a 500 oc;w 
transistor Rth j-a 500 oc;w 

From junction to ambient, device 
mounted on a printed-circuit board 
diode Rth j-a 400 oc;w 
transistor Rth j-a 400 °c;w 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Diode 

Forward voltage 
typ. 1,15 v 

IF= 10 mA VF < 1,5 v 
Reverse current 

VR=3V IR < 10 µA 

Transistor (diode: IF = 0) 

Collector cut-off current (dark) 
typ. 2 nA 

VcE=10V lcrn < 50 nA 

VcE = 10 V; Tamb = 70 °c lcEO < 10 µA 

Vcs= 10v lcso < 20 nA 

Photocoupler (I B = 0) * 

Output/input d.c. current transfer ratio 
IF=10mA;VcE=5V le/IF typ. 1,5 

IF = 10 mA; V CE = 0,4 V CNX35 le/IF 0,4 to 1,6 
CNX36 le/IF > 0,8 

Collector-emitter saturation voltage 
IF=10mA;lc=2mA VcEsat typ. 0,15 v 

IF= 10 mA; le= 4 mA VcEsat typ. 0,19 v 

Isolation voltage, d.c. value** V10 > 4,4 kV 

Where the phototransistor receives light from the diode the 0 (for open base) has been omitted 
from the symbols. 
Tested with a d.c. voltage for 1 minute between shorted input leads and shorted output leads. 
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CNX35 
CNX36 l ___ _ 
Collector cut-off current (light) at Tamb = 0 oc to 70 °c 

VF= 0,8 V; VcE = 15 V 

IF=2mA;VcE=0,4V 

Collector capacitance at f = 1 MHz 
IE= le= O; Vea= 10 v 

Capacitance between input and output 
IF= 0; V = O; f = 1 MHz 

Insulation resistance between input and output 
±V10=1kV 

Switching times (see Figs 2 and 3) 
Icon= 2 mA; Vee= 5 V; RL = 100 S1 
Turn-on time 

Turn-off time 

Icon= 2 mA; Vee= 5 V; RL = 1 kS1 
Turn-on time 

Turn-off time 

Fig. 2 Switching circuit. 

Collector cut-off current (dark) see Fig. 4 
Vee= 10 V; working voltage (d.c.) = 1,5 kV 

Vee= 10 V; working voltage (d.c.) = 1,5 kV; Tj = 70 oc 

working 
voltage 

Fig. 4. 

lcE(L) < 15 µA 

ICE(L) > 150 µA 

Cc typ. 4,5 pF 

Cio typ. 0,6 pF 

> 1010 n 
rio typ. 1012 n 

ton typ. 3 µs 

to ff typ. 3 µs 

ton typ. 12 µs 

to ff typ. 12,5 µs 

·~~ 
Vo 

0 

ton toff 

7Z67238 1 

Fig. 3 Waveforms. 

lcEW < 200 nA * 

lcEW < 100 µA* 

+Vee 

7Z82030 

•As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 
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Photocouplers 
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(mA) 
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Fig. 5 Tamb = 25 °c. 
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(mA)i---+---+-+-t--+--+-+--+--<-1-----..j,L-+-+--+-~ 

7501--4---+--+-+-1r-+-1--1-l--!.L~-+-+--j--1 
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if 
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rl-
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IL 
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1 1,5 2 2,5 
VFM (V) 

Fig. 6 Tamb = 25 °c; tp = 10 µs; T = 1 ms. 
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Fig. 7 Typical values. Fig. 8 IF= 50 µA. 
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CNX35. 
CNX36. 

1cEo 
(nA) 

10 

IL 
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25 
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Photocouplers 

1CEO 
(nA) 
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~ v 
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IL /j 
max 
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~ 
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~ 
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CNX36 
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Photocouplers 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
1mply that the device will go into regular product1on. l ____ c_N_X_3_7 __ 

HIGH-VOLTAGE PHOTOCOUPLER 

The CNX37 is a photocoupler consisting of an infrared emitting GaAs diode and a silicon n-p-n photo
transistor in a dual-in-line (DI L) envelope. 

Features 

o high current transfer ratio and a low saturation voltage suitable for use with TTL integrated circuits 
G high degree of a.c. and d.c. insulation (3,9 kV r.m.s. and 5,3 kV d.c.) 
e working voltage of 2,5 kV (d.c.) 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
peak value; t 0 n = 10 µs; ll = 0,01 

Total power dissipation up to Tamb = 45 oc 
when mounted on a p.c.b. 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 45 °c 
when mounted on a p.c.b. 

Photocoupler 

Output/input d.c. current transfer ratio 
IF=10mA;VcE=5V 

Collector cut-off current (dark) 
V cc = 10 V; working voltage (d.c.) = 2,5 kV 
IF (diode) = 0 (see note 1) 

Test isolation voltage (d.c.) 
t = 1 min (see note 2) 

MECHANICAL DATA 

See Fig. 1. 

max. 3 V 

max. 100 mA 
max. 3 A 

max. 200 mW 

max. 30 V 

max. 200 mW 

min. 1,5 

lcEW max. 200 nA 

max. 5,3 kV 
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CNX37 J 
MECHANICAL DATA 

Fig. 1 SOT-90B. 

--7,62max-

t 
3,9 
3,1 
+ ~x 

141' /2,5411' 1' __.. ' .._._...___... 
max 

6 5 4 

RATINGS 

Dimensions in mm 

-s,3max--

I 
11 
11 
II 

Ii 
11 
II 
1,1 

~ ~ 
..,.j L-11s21-i 

0°to15° ! 

7ZB5132 

a b c 

~ 
k e 

7270427 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Diode 

Continuous reverse voltage VR max. 3 v 
Forward current 

d.c. IF max. 100 mA 
peak value; t 0 n = 10 µs; 6 = 0,01 IFM max. 3 A 

Total power dissipation up to T amb = 45 oc 
when mounted on a p.c.b. Ptot max. 200 mW 

Transistor 

Collector-emitter voltage (open base) VcEO max. 30 v 
Collector-base voltage (open emitter) VcBO max. 70 v 
Emitter-collector voltage VECO max. 7 v 
Collector current (d.c.) le max. 100 mA 

Total power dissipation up to Tamb = 45 oc 
when mounted on a p.c.b. Ptot max. 200 mW 

'""'""I 



High-voltage photocoupler CNX37 

Photocoupler 

Storage temperature Tstg -55 to+ 150 oc 

Junction temperature Tj max. 125 oc 

Soldering temperature 
up to the seating plane; tsld < 10 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode Rth j-a max. 500 K/W 
transistor Rth j-a max. 500 K..IW 

From junction to ambient when mounted on p.c.b. 
diode Rth j·a max. 400 K/W 
transistor Rth j·a max. 400 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

~ Diode 
<( Forward voltage Cl typ. 1,15 v 
w IF= 10 mA VF 1,50 v ...J max . 
0.. 
2 
<( 

Reverse current IR max. 10 µA 
rn 
I- Transistor 
2 
w Collector-emitter breakdown voltage 2 
0.. le= 1 mA V(BR)CEO min. 30 v 
0 
...J Collector-base breakdown voltage w 
> lc=0,1 mA V(BR)CBO min. 70 v w 
Cl Emitter-collector breakdown voltage 

IE= 0,1 mA V(BR)ECO min. 7 v = 
Collector cut-off current (dark); diode IF = 0 

typ. 2 nA 
VcE = 10V lcEO max. 50 nA 

VcE = 10 V;Tamb = 70 oc lcEO max. 10 µA 

VcB = 10 V lcBo max. 20 nA 
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CNX37 

Photocoupler 

Output/input d.c. current transfer ratio 
IF= 10 mA;VcE = 0,4 v 
IF= 10 mA; VcE = 5 v 

Collector cut-off current (light) 
Tamb=Oto70°C;VF=0,8V;VcE=15V 
IF= 2 mA;VcE = 0,4 v 

Collector-emitter saturation voltage 
IF= 10 mA; le= 2 mA 

IF= 10 mA; le= 4 mA 

Test isolation voltage, d.c. value 
t = 1 min (see note 2) 

Output capacitance 
Vcs = 10 V; f = 1 MHz 

Capacitance between input and output 
V = O; f = 1 MHz 

Insulation resistance between input and output 
V10 = ± 1000 V 

Switching times (see Figs 2 and 3) 

Turn-on time 
le= 2 mA;Vcc = 5 V; RL = 100Q 
lc=2mA;Vcc=5V;RL=1 kQ 

Turn-off time 
I c = 2 mA; V CC = 5 V; R L = 100 Q 
lc=2mA;Vcc=5V;RL=1 kQ 

Fig. 2 Switching circuit. 

le/IF min. 0,4 
le/IF typ. 1,5 

lcE(L) max. 15 µA 

lcE(L) min. 150 µA 

VcEsat 
typ. 0,15 v 
max. 0,40 v 

VcEsat 
typ. 0,19 v 
max. 0,40 v 

V10 max. 5,3 kV 

Cc typ. 4,5 pF 

Cio typ. 0,6 pF 

R10 
min. 1010 n 
typ. 1012 n 

typ. 3 µs 
ton typ. 12 µs 

to ff 
typ. 3 µs 
typ. 12,5 µs 

v~~ 
Yo 

0 

ton 

7Z67238.2 

Fig. 3 Waveforms. 



High-voltage photocoupler 

l.__· __ c_N_X_3_7 __ 

Note 1: 

Collector cut-off current (dark) at 
working voltage Vw = 2,5 kV (d.c. value); 
Vee= 10 V;Tj = 25 oc 
Vcc=10V;Tj=700C 

working 
voltage 

Fig. 4. 

lcEW 

+Vee 

7Z82030 

max. 
max. 

200 nA* 
100 µA* 

* The two parameters are tested on a sample basis for 1000 h. 

Note 2: 

<C A test voltage of 5,3 kV (d.c.) is applied between the shorted diode leads and the shorted transistor 
~ leads for 1 min. 
Cl 
w 
..J 
c.. 
:::!: 
<( 
(/) 

!i: t- Ta mb = 25oC .• '-+--+--+-+--+-+-+-t---t w 
:::!: 100 1-1-+-++-+-H-+-++-+-Hr+-1 c.. 
0 
uj 1F 
[;; ( mA ) 1-1-+--+-+-t-+--t-H-t-t--t--t--t-1 
Cl 

75i--;1-1-+-+-+-+--+--+-+--+-+-t-1t-1-I 

1--1-1-+-+-+-+--+--+-+--+-typ +-+--
5 0 1--1-!-+-+-+-+--+--+-+--+-+-t-+t-1-I 

251-11-+--+-+-+-+-+-H-t-t--H-t--t-1 

Fig. 5. 

I- T amb = 25° C -+--+--+-+--+-+-1--1-! 
1000t-!P=10µs 

1-T=1ms _j_ 

1FM 
(mA)>-+-+--t--+-t-t-+--1--+-t-t'./J+-+---+---+-1 

7501-t-t--+-+-t-+--t-+-l'-lt!Zl'-+--+-l-+-l 

t-+-+-+--t-+-l-+typ~JZ-+--+--+-+-t---t 
_.!J 

5001-t-++-+-1-t-h7H-+-1-+-+-+-+-1 

_j_ 
y 

lLl 
250t-t-+--+-+lL ......... -+-+-t-+--+--+-+-t-l--l 

IL 
o...-:;.....i.._.__,__._'--'_.__.___.__._'--'_.__. 

1 1,5 2 2,5 
VFM (V) 

Fig. 6. 
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High-voltage photocoupler 
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High-voltage photocoupler 
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K 
i-+-+-t-+-+-+-+-t-+-+-+-+-t-+-~Vce= 

10 I"\ 
I\ 5 v 

51-r-HH-+-+-HH-+-t-HH\-~-P+~-Hf-+-l 

K 

.................. ...._. ....... .._... ........ ...._.'-'-........... ' 0 ,4 v -
~_,I'"' ~ _Li 

0 ................. ....._ ................. ....._ .................. ....._ .................... 1'-' 
-50 0 50 100 150 

Fig. 14. 
Tamb !°CI 
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[1] 

OL..1......._......._.._........_......._.._........_......._~l...1....L....1....U 

o 5 Vee !Vl 10 

Fig. 16. 

1,5 

'c 
(mA) 

0,5 

0 
-50 

lZ 

CNX37 

" T"" ~VP 

JSIS 
K 

JS 
l'I. 

0 50 100 150 
Tamb(oC) 

Fig. 15. 

10~~-!:::=l= typ 

r-.... 

1..___....._ .................. .....,~ ........ __....._ .......................... 
1 10 Vcg(V) 

Fig. 17. 

(""' 1983 

--

391 



~ 
N 

<
c: 
:::l 

"' 
co 
(Xl 
w 

1111111 

103 

ic lffi~~D"$!-
!mAlm 

l[T111ttttt-t-rttttftt--=t=mmt==ttffffi!l I I 1111111 I I 1111111 

7 0,4 v+-

to I 1111:~~~ Hi'illJI 11111 111111111 
~ 

A 

Tl/}_ 

10-31 111111111 111111111 111 llllf:~~y~~~~~,I 
10- 1 1 10 10 2 10 3 

IF (mA) 

Fig. 18. 

10 3 .----
1-- +: 

1cM t-+- VcE 24 v 

( mA ) l jJ U ITT ] 15 V t 
J1 ffi J 5V :<:::::: 

102 L I UJ.1 Wl I _l_ 111111 _L o't1vt ~ L-

R=! +-I ::J;; 

I 7:?f' :s 
w :P 

10 1111111111 llllllll 111111 

~ 
T7 

10- 2 

Tamb -25°C lfl 
tµ=10 µ.s 
Ii =0,01 
Val. typ. 

10-3 '"' I _LU.ll 
10- 1 1 10 102 103 

IFM (mA) 

Fig. 19. 

() 
z 
x w 
---1 



c:... 
c: 
:::J 
CD 

(0 
00 w 

!21 w 

f-V6s~lJ" 
Tamb =25°C 

105 

's 
(nAI 

104 

103 

102 

7 

If 
10 

10-1 

I 

J1 

-'" F 
/_ 

~ 1.-1 

IL 

~ 
typ v 

IT 
71 

7 
[Z_ 

v 

10 IF (mA) 

Fig. 20. 

1111111 

II 
102 

106 

'c 
(µA) 

105 

104 

10:! 

102 

10 

1 

I= 
1--

I= 
i= 

~ 
..-1 

Y1 v 
VI 

IL 

1-- I 

l1 
1 

"IL 

r.IL. 
u_ lj_ 

I= 
I-

~ 

I:::: 
I-

1 10 

A-1 

v 

J 
-r 

102 

Fig. 21. 

IF=100mA 

50mA 

110~A 

:+ 
2,5mA 

v 

Val. typ 
ls=O 
VcE =5 V 

ll Tamb =25°C 
lu J: ...!. ...LLlll. 

10 3 104 
RsE(kn) 

:I: 
cCi' 
::r 

~ 
6f 
'§l 
-0 
::r 

~ 
8 
c: 
'ti 

~ 

() 
z 
x 
(,.) 
--J 



394 

CNX37 

Ptot 
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100 ~0o. 1::-~ 
t---+-+--+---+--+-1-+--+--+--+-+-11-+--+-~~r-'lo.~t.ti.:' ~-+--+--+-+-+--+--+--+--+-+---! 
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See Figs 2 and 3 in connection with Figs 23 and 24. 
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CNX38 

PHOTOCOUPLER 

Optically coupled isolator consisting of an infrared emitting GaAs diode and a silicon n-p-n photo
transistor with accessible base. Plastic envelope. Suitable for TTL integrated circuits. 

Features of these products: 

• high output/input d.c. current transfer ratio; 

• low saturation voltage; 

• high isolation voltage of 3 kV (r.m.s.) and 4,3 kV (d.c.); 

• working voltage 1,5 kV. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; o = 0, 1 

Total power dissipation up to T amb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 25 °c 

Photocoupler 

Output/input d.c. current transfer ratio 
IF = 10 mA; V CE = 10 V; (I B = 0) 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 1,5 kV 
diode; IF= 0 (see also Fig. 4) 

Isolation voltage (d.c.) 
t = 1 min 

MECHANICAL DATA 

SOT-90 (see Fig. 1). 

VR max. 3 v 

IF max. 100 mA 

IFM max. 1000 mA 

Ptot max. 150 mW 

Vern max. 80 v 
Ptot max. 200 mW 

0,7 to 2, 1 

lcEW < 200 nA 

> 4,3 kV 
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CNX38 

MECHANICAL DATA 

Fig. 1 SOT-90. 

---7,62max ----. 

-----t 
5,0B 
max 

1--1 o.51 I 

11 
3,1 I . 

' min' 
--~ T---

o.5s fo.76 111 

1 ' • 4x o.4_o. : .j-$Jo.25 @l 121 

l t I ~ 
4112.54/ 11- ' ...... . --· .._.__ __ _., 

max 

6 5 4 

-- ---

2 3 

RATINGS 

Dimensions in mm 

---- B,3 max --------..[ 

a b c 
I 

I 
I 
11 
1, 

rf=-17\ 
~ 

:1 ,, 
ii 
ii 
1,1 

~ 
--.../ r •. 

0° to 15° 
--17.62 I--- ____ , 

$ Positional accuracy. 

@ Maximum Material Condition. 

( 1) Lead spacing tolerances apply from 
seating plane to the line indicated. 

(2) Centre-lines of all leads are within 
±0, 125 mm of the nominal position 
shown; in the worst case, the spacing 
between any two leads may deviate 
from nominal by ±0,25 mm. 

k e 
7Z70427 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Diode 

Continuous reverse voltage VR max. 3 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; o = 0, 1 IFM max. 1000 mA 

Total power dissipation up to T amb = 25 °c Ptot max. 150 mW 

Transistor 

Collector-base voltage (open emitter) Vcso max. 120 v 
Collector-emitter voltage (open base) Vern max. 80 v 
Emitter-collector voltage (open base) VE co max. 7 v 
Collector current (d.c.) le max. 100 mA 

Total power dissipation up to T amb = 25 oc Ptot max. 200 mW 
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Photocoupler J CNX38 

Photocoupler 

Storage temperature Tstg -55to+150 oc 

Operating junction temperature Tj max. 125 oc 

Lead soldering temperature 
up to the seating plane; tsld < 10 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode Rth j-a 650 °c;w 

transistor Rth j-a 500 °c;w 

From junction to ambient, device 
mounted on a printed-circuit board 
diode Rth j-a 600 °C!W 

transistor Rth j-a 400 °C!W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Diode 
Forward voltage 

typ. 1,2 v 
If= 10 mA VF < 1,5 v 

Reverse current 
VR =3 V IR < 10 µA 

Transistor (diode: IF = 0) 

Collector cut-off current (dark) 
typ. 5 nA 

VcE=lOV lcrn < 50 nA 

VcE = 10 V; Tamb = 70 °c lcrn < 10 µA 

Vcs = 10 V; Tamb = 25 °c lcso < 20 nA 

Photocoupler (I B = 0) * 

Output/input d.c. current transfer ratio 
IF = 10 mA; V CE = 10 V le/If 0,7 to 2, 1 

IF = 16 mA; V CE = 0,4 V le/If > 0,5 

Collector-emitter saturation voltage 
typ. 0,2 v 

IF= 16 mA; le= 2 mA VcEsat < 0,4 v 
Isolation voltage, d.c. value * * V10 > 4,3 kV 

* Where the phototransistor receives light from the diode the 0 (for open base) has been omitted 
from the symbols. 

**Tested with a d.c. voltage for 1 minute between shorted input leads and shorted output leads. 
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CNX38 l __ _ 
Collector capacitance at f = 1 MHz 

IE.= le=O;Vcs= lOV 

Capacitance between input and output 
IF=O;V=O;f= 1 MHz 

Insulation resistance between input and output 
±V10= 1 kV 

Switching times (see Figs 2 and 3) 
Icon= 4 mA; Vee= 5 V; RL = 100 S1 
Turn-on time 

Turn-off time 

Fig. 2 Switching circuit. 

Collector cut-off current (dark) see Fig. 4 
Vee= 10 V; working voltage (d.c.) = 1,5 kV 

Vee= 10 V; working voltage (d.c.) = 1,5 kV; Tj = 70 oc 

working 
voltage 

Fig. 4. 

Cc typ. 6 pF 

Cio typ. 0,6 pF 

> 1010 n 
r10 typ. 1012 n 

ton typ. 5 µs 

to ff typ. 5 µs 

ton toff 

7Z6723B.1 

Fig. 3 Waveforms. 

lcEW 

lcEW 

1----() +V CC 

7282030 

< 
< 

200 nA * 

100 µA* 

*As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 
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Fig.9 IF=O;VcE=10V. 
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Fig. 11 Typical values. 
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'\ 
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Fig. 12 Is= 0; le= 2 mA; Vee= 5 V; RL = 1 k.Q; Tamb = 25 °e. 
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1----t--H+Hl-H+-~f-+-++++Hf+--+--+-l-i+++++~-l-l--H-+++H 

0,4 v f-J 

10 102 IF (mA) 103 

Fig. 13 Tamb = 25 °c, typical values. 



Photocoupler 

.. J 
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Fig. 14 T amb = 25 °c; tp = 10 µs; T = 1 ms; typical values. 
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Fig. 16 I B = O; V CE = 5 V; T amb = 25 °c; typical values. 
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Fig. 21 I B = O; Tamb = ?.5 °c; typical values. 
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Fig. 22 Max. permissible power dissipation for totnl device versus ambient temperature. 
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Fig. 25 Switching circuit and waveforms. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

HIGH-VOLTAGE OPTOCOUPLER 

CNX44 

The CNX44 is an optocoupler hermetically sealed in a metal envelope. It has a high reliability and can 
be used under severe conditions such as in military or industrial applications. 

An outstanding characteristic is the high common-mode rejection ratio. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
peak value; t0 n = 10 µs; ll = 0,01 

Total power dissipation up to Tamb = 75 °c 
mounted on a p.c.b. 

Transistor 

Collector-emitter voltage (open base} 

Total power dissipation up to T amb = 75 oc 
mounted on a p.c.b. 

Photocoupler 

Output/input d.c. current transfer ratio 
IF= 10 mA; VcE = 0,4 v 

Collector cut-off current (dark} 
VcE = 15 V; working voltage (d.c.} = 1,0 kV 
IF (diode} = 0 (see note} 

Test isolation voltage (d.c.} 

Common-mode rejection ratio 
le= 2 mA; f = 10 kHz (see Fig. 2) 

MECHANICAL DATA 

See Fig. 1. 

VR 

IF 
IFM 

Ptot 

VcEO 

Ptot 

le/IF 

lcEW 

V10 

CMRR 

max. 3 v 

max. 100 mA 
max. 3 A 

max. 150 mW 

max. 50 v 

max. 150 mW 

min. 0,3 

max. 200 nA 

max. 1 kV 

typ. -85 dB 

'~· 
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CNX44 

MECHANICAL DATA 

Fig. 1 SOT-104C. 

RATINGS 

2 

'• 9.4 
max 

Fig. 1. 

Dimensions in mm 

~:·.G== 
I I 

: .. 6•6 .: .. 12,7m1n • max 

•o,so 
+max 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
peak value;t0 n; 10 µs; o; 0,01 

Transistor 

Collector-emitter voltage (open base) 

Emitter-collector voltage 

Collector current (d.c.) 

Photocoupler 

Storage temperature 

Operating ambient temperature 

Total power dissipation of diode and 
transistor up to T amb; 75 oc 

THERMAL RESISTANCE 

From junction to ambient when mounted on p.c.b. 
diode 
~ransistor 

410 August 1983 

VR 

IF 
IFM 

VcEO 

VE co 

'c 

Tstg 

Tamb 

Ptot 

Rthj-a 
Rthj-a 

max. 3 v 

max. 100 mA 
max. 3 A 

max. 50 v 
max. 7 v 
max. 100 mA 

-65 to+ 150 oc 

-55 to+ 125 oc 

max. 

max. 
max. 

300 mW 

330 K/W 
330 K/W 



High-voltage optocoupler CNX44 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
typ. 1,15 v 

IF= 10 mA VF max. 1,30 v 
IF = 2 mA; T amb = 0 to 70 oc Vf max. 1,20 v 

Reverse current typ. 1 µA 
VR =3 V IR max. 100 µA 

Transistor 

Collector-emitter breakdown voltage 
le= 1 mA V(BR)CEO min. 50 v 

Emitter-collector breakdown voltage 
IE=0,1mA V(BR)ECO min. 7 v 

Collector cut-off current (dark); diode IF = 0 
typ. 5 nA 

<( VcE=20V lcEO max. 100 nA I-
<( 

VcE = 20V;Tamb=1ooc lcEO 10 µA Cl max. 
UJ D.C. current gain ...J 
Q. 

lc=10mA;VcE=5V hFE typ. 600 ~ 
<( 
Cl) 

Photocoupler I-z 
Collector current UJ 

min. 3 mA ~ If= 10 mA; VcE = 0.4 v le Q. typ. 6 mA 0 
...J 

IF= 10 mA; VcE = 5 v le 10 mA UJ typ. 
> Switching times (see Figs 4 and 5) UJ 
Cl le= 2 mA; Vee= 5 V; RL = 100 .12 tan typ. 5 µs 

to ff typ.• 5 µs 

Collector cut-off current (dark) at 
working voltage Vw = 1 kV (d.c. value); 
Vee= 15 V;Ti = 25°C (see note) 

lcEW 
max. 200 nA 

Vee= 15 V; Tj = 70 °c (see note) max. 50 µA 

Test isolation voltage (d.c. value) between 
shorted input and shorted output terminals V10 max. kV 

Capacitance between input and output 
V=O;f=1 MHz C10 typ. pf 

Insulation resistance between input and output 
min. 100 G.12 

V10 = 500 V R10 typ. 1000 G.12 

Common-mode rejection ratio (see Fig. 2) 
lc=2mA;f=10kHz CMRR typ. -85 dB 
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CNX44 

Nute (see Fig. 3): 

Collector cut-off current (dark) at 
working voltage Vw = 1 kV (d.c. value); 
Vcc=10V;Tj=250C 
Vee= 10 V; Tj = 70 °c 

working 
voltage 

Fig. 2. 

I kfl 

vcc=5V 

+Vee 

Fig. 3 Vw = 1 kV (d.c.); Vee= 10 v. 

• The two parameters are tested on a sample basis for 1000 h. 

·~ 12 f-lu;1ust 1983 

lcEw 
max. 200 nA* 
max. 50 µA* 
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CNX44 

1,5 
VF 
(V) 

,......... 

t-+-J 

i;;;;: 

" 
....... 

" f;;;: 

0,5 

Val. typ 
0 
-50 

105 
lcEO 

' 

0 

Val. typ 

lTTI TT ~1-1 
t-+-1 IF=100m .-1 

~ _J 
__]___]_ r--+-

....... 26 1m~1 
T-1-. -u ...... 

...... __]___]_ ,... 
.,........ 

!-... 
_J_5mA 

....... 
50 µA " " 

50 

Fig. 8. 

~ 
b 

" "" ~ 

100 Tj(°C) 

ICEO I- I 
(nA) t- Val. WR 

1- Tj = 25°C -l-l-+.1.+1---..+--1--+-~1-++1 

10 

Fig. 9. 

VcE =20 V / 104 
(nA) 

0 

Tj =25°C 

414 August 1983 

25 

~ 
/ 

/ 
v 

50 75 
Fig. 10. 

100 125 150 



~ 
w 
..I 
a. 

~ 
1-
2 
w 
:!! 
a. 
g 
w 
> w 
c 

High-voltage optocoupler 

100 

T/T0 
(%) 

50 

1- Tamb =25°C 
1- lc=2 mA 

Vcc=5 v 
I- RL=1 kV 

0 
103 

_J_ _l 

~ 

~ 
:s: 

CNX44 

~ '!\. 
~ 

~ typ 
~ 

I\ 

~ 
~ 
~ =s 

1\ 
\ 

f (Hz) 

Fig. 11. 

75 

•c 
(mA) 

50 

25 

0 
0 

T 

II 

[J_ 

y 

r-
I<§ 

17 

;p 

rr 

y 
17 

II 

...... 

IF= 
F-100~A1 

7~~A 
T J_ 

50mA 

'-Val. typ. 0 _ 

~ 
Tamb=25C_ 

1.-t"' 25mA 
r_, 
~ 

b 
~ 

~. 
'!". 

10mA 

2,5mA 
.LU:I 

le 
(mA) 

rnn 

0,4V 

5 

Fig. 12. 

VcE(V) 

10- 1 .____..__.._._....._.u.LJ._.....L.......L.....L-1...L.L.W 

10 1 10 IF (mA) 102 

Fig. 13. 

August 1983 415 

= 



CNX44 
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CNX48 

PHOTOCOUPLER 

Opto-isolator comprising an infrared emitting GaAs diode and a silicon n-p-n Darlington phototransistor 
with accessible base. Plastic 6-lead dual-in line (DI L) envelope. 

Features: 

• very high output/input d.c. current transfer ratio; 

• high isolation voltage of 3 kV (r.m.s.) and 4.4 kV (d.c.); 

•working voltage 1,5 kV. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; IJ = 0, 1 

Total power dissipation up to T amb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 25 °c 

Photocoupler 

Output/input d.c. current transfer ratio 
IF= 1 mA; VcE = 1 V; (le= 0) 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 1,5 kV 
diode: IF = 0 (see also Fig. 2) 

Isolation voltage (d.c.) 
t= 1 min 

MECHANICAL DATA 

SOT-908 (see Fig. 1). 

VR max. 3 v 

IF max. 100 mA 

IFM max. 3 A 

Ptot max. 200 mW 

Vern max. 30 v 
Ptot max. 200 mW 

le/IF min. 5 

lcEW max. 1 µA 

V10 max. 4.4 kV 
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MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-908. 
a 

z 
k 

- 3= n.c. -
'7Z647391 

--7,62max- -s.3max-

ij 
t 

5,08 
max 

--i--J o.~1 I 
t min f 

-t 
3,9 
3,1 

-·~--,-
0,56 fo.1s 111 

' 
4x 0·':0. · -+11-lo.25@1 121 

• 
14 I' 12.541 '1 1' _.. . ._........__..... 

max 

4 

0 
1 2 3 

RATINGS 

$ Positional accuracy. 

@ Maximum material condition. 

(1) Lead spacing tolerances apply from seating 
plane to the line indicated. 

(2) Centre-lines of all leads are within ±0, 125 mm 
of the nominal position shown; in the worst 
case, the spacing between any two leads may 
deviate from nominal by ±0,25 mm. 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Diode 

Continuous reverse voltage VR max. 3 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; 6 = 0, 1 IFM max. 3 A 

Total power dissipation up to Tamb = 25 oc Ptot max. 200 mW 

Junction temperature Tj max. 125 oc 
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Photocoupler CNX48 

Transistor 

Collector-emitter voltage (open base) VcEO max. 30 v 

Collector-base voltage (open emitter) Vcso max. 30 v 

Emitter-collector voltage (open base) VEco max. 6 v 

Collector current (d.c.) le max. 100 mA 

Total power dissipation up to T amb = 25 oc Ptot max. 200 mW 

Junction temperature Tj max. 125 oc 

Photocoupler 

Storage temperature Tstg -55 to +125 oc 

Lead soldering temperature 
up to the seating plane; tsld < 10 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode and transistor Rth j-a 500 K/W 

From junction to ambient, device 
mounted on a printed-circuit board 
diode and transistor Rth j-a 400 K/W 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Diode 

Forward voltage 
typ. 1,15 v IF= 10mA VF max. 1,3 v 

Reverse current 
VR =3 V IR max. 10 µA 

Transistor (diode; IF= 0) 

Collector cut-off current (dark) 
20 nA VcE=10V lcEO 

typ. 
max. 100 nA 

vc8 =1ov lcrn max. 20 nA 

Photocoupler (Is= O)* 

Output/input d.c. current transfer ratio 
IF= 0,5 mA; VcE = 1 v le/IF min. 3,5 

IF=1,0mA;VcE=1V le/IF min. 5 

IF = 10 mA; V CE = 1 V lc/IF min. 6 

* Where the phototransistor receives light from the diode the 0 (for open base) has been omitted from 
the symbols. 
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CNX48 

Collector cut-off current (dark) see Fig. 2 
V cc= 10 V; working voltage (d.c.) = 1,5 kV 

Vee= 10 V; working voltage (d.c.) = 1,5 kV; Tj = 70 oc 

Collector-emitter saturation voltage 
IF=5mA;lc=10mA 

Isolation voltage, d.c. value* 

Collector capacitance at f = 1 MHz 
IE=le=O;VcB=10V 

Capacitance between input and output 
IF = O; V = 0; f = 1 MHz 

Insulation resistance between input and output 
±V10=1kV 

Switching times (see Figs 3 and 4) 
I Fon= 1 mA; Vee= 5 V; RE= 100 S1; RBE = 1 Mn 

'Fon= 10 mA; Vee= 5 V; RE= 1 kS1; RsE = 10 MS1 

50.11 

Fig. 3 Switching circuit. 

working 
voltage 

7Z88200 

Fig. 2. 

'cEw max. 1 µA* 

lcEW max. 1000 µA* 

VcEsat max. 1 v 
V10 max. 4,4 kV** 

Cc typ. 4,5 pF 

Cio typ, 0,6 pF 

min. 1010 n 
r10 typ. 1012 n 

ton typ. 5 µs 

to ff typ. 30 µs 

ton typ. 50 µs 

to ff typ. 250 µs 

+Vee 

7Z88199 

ton toff 

7Z67238.2 

Fig. 4 Waveforms. 

* As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 
* * Tested with a d.c. voltage for 1 minute between shorted input leads and shorted output leads. 
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Photocoupler 

7Z88209.1 

0 L-..J._J__L,_...J__L_.l_J__L,_...J__L.....!_J_l\LL._...L-..1 

0 50 100 150 

Tamb (oC) 
Fig. 5 Power derating curve for diode and 
transistor as a function of temperature. 

1FM 
(A) 

0.75 

0,5 

0,25 

0 

7288211 

i-
7 
v 

r7 v 
v 

w~z 

TZ 
17 

v 
17 

r/ 
y 

1 1,5 2 2,5 
VFM (V) 

Fig. 7 Tamb = 25 °c; tp = 10 µs; Ii= 0,01. 

--J ___ c_N_x4_a __ _ 

7288210 

10 0 ._.._,__.__,__...._._,__.__.__ ........ _.__,_......_. 

IF 
(mA) l-l--l--1--+-1-1-+-+--t--1-1-+---tf--+--1 

l-l--l---1--+-l-l-l---l--t-f-- typ I-+-

5 0 L-..J.-l---1--1--1--+-l---l--J.-l--+-l--l-l--+--l 

25 

0 
0 

1,5 ...... 

" i;::: 

't-... 

0,5 

0 
-50 

7 
fl 

I/ 
0,5 1 VF (V) 1,5 

Fig. 6 Tamb = 25 °c. 
7288212 

111 +.... 
r--t-.. ''r-1--.. 'I' IF= +-

1--.. 'I' 
t-- 100mA 1--.. +.... 

+-.. +.... +--rt +.... 
+.... .... 

+.... 50mA 

f; 'IS 
.... 
10mA 

'f' jjj r--
l" :::r::n 

1"'1-., 
~OµA 

0 50 100 150 

Tamb (oC) 
Fig. 8 Typical values. 
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CNX48 

1eEO 
(nA) 

100 

100 

ic 

(%) 

50 

0 
102 

7Z88214 
102 7Z88213 

1eso 
(nA) 

10 

1.1W 

5 10 20 30 
VeE (V) 

10-2 .._._..J.....J.._.__._,_'-'-..__,_..J.....J..-'-'-'-L.....l....J........L...J 

25 75 125 

Fig. 9 IF= O; Tj = 25 oc. Fig. 10 Typical values. 

7Z88217 -t-
K 

"\.. 
~ 
~ 

\ 
\ typ ; 

' 
~ 
' r; 

~ 
JS] 

f (Hz) 
Fig. 11 le= 10 mA; Vee= 5 V; RE= 100 Q; RaE = 1 MQ; see also Fig. 4. 
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Photocoupler 

---] 
1Q7~~~~~~~~~~~~~~~~7~Z~88~2~16 

1crn t= 
(nA) 

l.llL 
10 ~ 

25 75 12 5 

Fig. 12 IF= O; typical values. 

CNX48 
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CNX48 

75 
t- IF=l 

lc 

(mA) 

50 

H 1 mAl 

1 

1 
I 

7Z88201 

0,5mA 

'"""' ....., 
v 

IL 
I-". 25 

0,3mA 

0 
0 5 VcE (V) 10 

Fig. 13 Typical values; IS= O; Tj = 25 °c. 

'c 
(mA) 

VcE= 
10 2 ~10V t.;.:5V 

L. 

t Vl 
j_ /I 

1 v 

10-l'-......J.......J......L...U..1..U.1--'-..l-.L-LI-1.J..il...-l..--1....1...J 
10-1 10 IF (mA) 

150 

lc 
(mA) 

7Z88202 

100 IF=lOmA 

t-" 

rt" 

50 
!-+-

~ 
~ 

0 
-50 

1--1 

0 

j__,,j 

1 mA 

f!t N 
0,5mA 

R::i: 

ii 1-.J . 
II 
50 100 150 

Tamb (°Cl 

Fig. 14 Typical values; Is= O; VcE = 1 V. 

Cc 
( pF) 

10 i----!---1---1-+--f-f------t---l 

5 "'1--J 
~yp 

5 10 20 30 
Vcs(Vl 

Fig. 15 Typical values; Is= 0; Tamb = 25 °c. Fig. 16 IE= le= O; f = 1 MHz; Tamb = 25 °c. 
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rf 
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-f 
l7 
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10 102 IF (mA) 103 

Fig. 17 IE= O; Vcs = 5 V; Tamb = 25 oc. 
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CNX48 

VcEsat 
(V) 

10 

10-l 
1 

7288205 

IF= 0,3 mA-0,5mA 1 mA 

171 

I/ lL VI 
J-1 ~~ A 

i:;;:; 

i::::: 10mA 

10 le (mA) 

Fig. 18 Typical values; I B = 0; T amb = 25 °c. 

le 
(mA) 

10- 1 '-----''--.L......l....L...JLI...L.U.....~-'--'-.J...J....L.J...J....U 
104 105 RBE (n) 106 

Fig. 20 Typ. values; V CE = 1 V; T amb = 25 °c. 
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Fig. 19 Typical values; Is= 0. 
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Fig. 21 Typ. values; VcE = 1 V; Tamb = 25 °c. 



DEVELOPMENT SAMPLE DATA 
This information 1s derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device w11I go into regular production. 

HIGH-VOLTAGE PHOTOCOUPLER 

CNX62 

The CNX62 is a photocoupler consisting of an infrared emitting GaAs diode and a silicon n-p-n photo
transistor in a dual-in-line (DI L) plastic envelope. 

Features 

o high current transfer ratio and a low saturation voltage suitable for use with TTL integrated circuits 
o high degree of a.c. and d.c. insulation (3750 V r.m.s. and 5300 V d.c.) 
o working voltage of 2,5 kV (d.c.) 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 
Forward current 

d.c. 

peak value; tan = 10 µs; 6 = 0,01 

Total power dissipation up to T amb = 45 °c 
when mounted on a p.c.b. 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 45 °c 
when mounted on a p.c.b. 

Photocoupler 

Output/input d.c. current transfer ratio 
IF=10mA;VcE=4V 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 2,5 kV 
IF (diode) = 0 (see note 1) 

Collector-emitter saturation voltage 
IF=10mA;lc=4mA 

Test isolation voltage (d.c.) 
t = 1 min (see note 2) 

MECHANICAL DATA 

See Fig. 1. 

VR max. 3 v 

IF max. 100 mA 

IFM max. 3 A 

Ptot max. 200 mW 

Vern max. 50 v 

Ptot max. 200 mW 

le/IF min. 0,4 

lcEw max. 200 nA 

VcEsat max. 0,4 v 

V10 max. 5,3 kV 
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CNX62 

MECHANICAL DATA 

Fig. 1 SOT-174. 

~-7,62max--

RATINGS 

0 
c 
a 
a. 
rn 
c 

i 

4 

1 
5,08 

T 

Fig. 1. 

,, 
I 
I 

II ,, 
- -4-0,3 

l·1 0,2 

~ 

Dimensions in mm 

[ __ 'aSgl--i \-
~ 15° 

o• 

7Z85851A 

7292143 

The base is not connected. 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Diode 

Continuous reverse voltage VR max. 3 v 
Forward current 

d.c. If max. 100 mA 

peak value; t 0 n = 10 µs; ll = 0,01 IFM max. 3 A 

Total power dissipation up to Tamb = 45 °c 
when mounted on a p.c.b. Ptot max. 200 mW 

Transistor 

Collector-emitter voltage (open base) VcEO max. 50 v 
Emitter-collector voltage VECO max. 7 v 
Collector current (d.c.) le max. 100 mA 

Total power dissipation up to T amb = 45 oc 
when mounted on a p.c.b. Ptot max. 200 mW 

·-·· -- .. ---·-. -
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High-voltage photocoupler CNX62 

Photocoupler 

Storage temperature Tstg -55 to +150 oc 

Junction temperature Tj max. 125 °c 

Soldering temperature 
up to the seating plane; tsld < 10 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode Rth j-a max. 500 K/W 

transistor Rth j-a max. 500 K/W 

From junction to ambient when mounted on p.c.b. 
diode Rth j-a max. 400 K/W 

transistor Rth j-a max. 400 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

<( 
Diode I-

<( 
0 Forward voltage 
LU IF= 10mA VF 

typ. 1,15 v 
...J max. 1,50 v 0.. 
::!: Reverse current 
<( 

VR =3 V IR 10 µA Cl) max. 
I-
2 
LU Transistor 
::!: 
0.. Collector-emitter breakdown voltage 0 
...J le= 1 mA V(BR)CEO min. 50 v 
LU 
> Emitter-collector breakdown voltage w 
0 IE=0,1 mA V(BR)ECO min. 7 v 

Collector cut-off current (dark); diode IF= 0 
typ. 2 nA VcE = 10 V lcEO max. 50 nA 

VcE = 10 V; Tamb = 70 °c lcEO max. 10 µA 

Photocoupler 

Output/input d.c. current transfer ratio 
min. 0.4 IF = 10 mA; V CE = 0.4 V le/IF typ. 0,8 

IF=10mA;VcE=5V le/IF typ. 1,5 

Collector cut-off current (light) 
Tamb..;; 70 °c; VF= 0,8 V; VcE = 15 v lcE(L) max. 15 µA 

Tamb < 70 °c; IF= 2 mA; VcE = 0.4 V lcE(L) min. 150 µA 

Collector-emitter saturation voltage 
typ. 0,15 v IF=10mA;lc=2mA VcEsat max. 0.40 v 

IF= 10 mA; lc=4 mA VcEsat 
typ. 0,19 v 
max. 0.40 v 
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CNX62 l __ _ 
Photocoupler (continued) 

Collector cut-off current (dark) at 
working voltage Vw = 2,5 kV (d.c. value); 
Vee= 10 V; Tj = 25 oc (see note 1) 
Vee= 10 V; Tj = 70 °c (see note 1) 

Test isolation voltage, d.c. value 
t = 1 min (see note 2) 

Capacitance between input and output 
V = O; f = 1 MHz 

Insulation resistance between input and output 
V10=±1000V 

Switching times (see Figs 2 and 3) 

Turn-on time 
le= 2 mA;Vcc= 5 V; RL = 100.Q 

I c = 2 mA; V CC = 5 V; R L = 1 kil 

Turn-off time 
le= 2 mA; Vee= 5 V; RL = 100 .Q 

le= 2 mA; Vee= 5 V; RL = 1 k.Q 

Fig. 2 Switching circuit. 

Note 1 (see Fig. 4): 

Collector cut-off current (dark} at 
working voltage Vw = 2,5 kV (d.c. value); 
V CC = 10 V; Tj = 25 oc 
V CC = 10 V; Tj = 70 oc 

* The two parameters are tested on a sample basis for 1000 h. 

lcEW 

V10 

Cio 

R10 

ton 

to ff 

:~ 
Vo 

0 

ton 

Fig. 3 

lcEW 

max. 200 nA 
max. 100 µA 

max. 5,3 kV 

typ. 0,6 pF 

min. 1010 .n 
typ. 1012 .n 

typ. 3 µs 

typ. 12 µs 

typ. 3 µs 

typ. 12,5 µs 

toff 

7267238,2 

Waveforms. 

max. 
max. 

200 nA* 
100 µA* 



High-voltage photocoupler 

Note 2: 

workinq 

voltage 

Fig. 4. 

CNX62 

+Vee 

7Z82031 

A test voltage of 5,3 kV (d.c.) is applied between the shorted diode leads and the shorted transistor 
leads for 1 min. 
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CNX62 
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Fig. 8. 
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CNX62 

Fig. 12. 
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CNX62 
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CNY50 

PHOTOCOUPLER 

Optically coupled isolator consisting of an infrared emitting GaAs diode and a silicon n-p-n photo
transistor with accessible base. Hermetically encapsulated in a metal envelope. The CNY50 is intended 
for professional applications. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 300 µs; 8 = 0,02 

Total power dissipation up to Tamb = 75 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 75 °c 

Photocoupler 

Output/input d.c. current transfer ratio 
IF= 10 mA; VcE = 0,4 V; (ls= 0) 

Collector cut-off current (dark) 
Vee= 15 V; working voltage (d.c.) = 1 kV 
diode: IF = 0 (see also Fig. 2) 

Isolation voltage(d.c.) 

MECHANICAL DATA 

Fig. 1 SOT-1048. 

VR 

IF 
IFM 

Ptot 

Vern 

Ptot 

CNV50-1 lcilF 
CNV50-2 lcilF 

tcEw 

V10 

t~~=__J0.51 =;max 

~~ = . ~ 
- I I._ 6,6 __.I.__ 12.7 -1 mm' 

max min 

Maximum lead diameter guaranteed only for 12,7 mm. 

max. 3 v 

max. 100 mA 
max. 3000 mA 

max. 150 mW 

max. 35 v 
max. 150 mW 

> 0,25 

> 0,40 

< 200 nA 

> 1 kV 

Dimensions in mm 

Pinning 

1 emitter 
2 base 
3 collector 
4 anode 
5 internal connection 
6 cathode 
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CNY50 l __ _ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 300 µs; ll = 0,02 

Total power dissipation up to Tamb = 75 °c (see Fig. 2) 

Operating junction temperature 

Transistor 

Collector-base voltage (open emitter) 

Collector-emitter voltage (open base) 

Emitter-collector voltage (open base) 

Collector current (d.c.) 

Total power dissipation up to Tamb = 75 °c 

Operating junction temperature 

Photocoupler 

VR 

IF 
IFM 

Ptot 

Tj 

Vcso 

Vern 

VECO 

le 

Ptot 

Tj 

Ptot 

max. 3 v 

max. 100 mA 
max. 3000 mA 

max. 150 mW 

max. 125 oc 

max. 70 v 
max. 35 v 
max. 7 v 
max. 100 mA 

max. 150 mW 

max. 125 oc 

max. 300 mW Total power dissipation up to T amb = 75 °c 

Storage temperature Tstg -65 to+ 150 oc 

Operating ambient temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode 
transistor 

200 

Ptot 
(mW) 

100 

0 
0 

[\ 

50 

-\: 
~ 

"\I 
~ 

Tamb 

Rth j-a 
Rth j-a 

-40to 

7Z82418 

" 
100 Tamb (oC) 150 

Fig. 2 Power/temperature derating curve for diode and transistor. 
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-P-hoto-cou-pler _________ -------____ J CNY50 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Diode 

Forward voltage 
IF= 2 mA; T amb = 0 oc to 70 oc VF < 1,2 v 

IF= 10 mA VF 
typ. 1,15 v 
< 1,50 v 

Reverse current 
typ. 1 µA 

VR = 3 V IR < 100 µA 

Diode capacitance 
VR=O;f=1MHz Cd typ. 75 pF 

Transistor (diode: IF= 0) 

Collector-base breakdown voltage 
open emitter; le = 0, 1 mA V(BR)CBO > 70 v 

Collector-emitter breakdown voltage 
open base; I c = 1 mA V(BR)CEO > 35 v 

Emitter-collector breakdown voltage 
open base; IE = 0, 1 mA V(BR)ECO > 7 v 

Collector cut-off current (dark) 
IE=O;Vcs=10V lcso < 20 nA 

ls=O;VcE=20V lcrn 
typ. 5 nA 
< 100 nA 

Is= O; VcE = 20 V; Tamb = 70 °c lcrn < 10 µA 

D.C. current gain 
lc=10mA;VcE=5V hFE typ. 600 

Photocoupler (I B = 0) * 

Collector cut-off current (light) 
VF= 0,8 V; VcE = 15 V;Tamb = 0 oc to 70 oc CNY50-1 le < 15 µA 

IF = 2 mA; V CE = 0,4 V; T amb = 0 °c to 70 oc CNY50-2 le < 150 µA 

Output/input d.c. current transfer ratio 
typ. 0,4 

IF = 10 mA; V CE = 0,4 V CNY50-1 le/IF 0,25 to 1,0 

CNY50-2 I cf IF 
typ. 0,8 
0,40 to 1,6 

Collector cut-off current (dark) see Fig. 3 
Vee= 15 V; working voltage (d.c.) = 1 kV 
Tj = 25 °c lcEW < 200 nA 

Tj = 70 °c lcEW < 100 µA 

* Where the phototransistor receives light from the diode the 0 (for open base) has been omitted from 
the symbols. 
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CNY50 l __ _ 
Isolation voltage, d.c. value 

measured between shorted input leads 
and shorted output leads 

Capacitance between input and output 
IF= O; V = O; f = 1 MHz 

Insulation resistance between input and output 
± V10 = 500V 

446 November 1979 

working 
voltage 

Fig. 3. 

V10 > kV 

Cio typ. pF 

> 100 G.Q 
r10 typ. 1000 G.Q 

+Vee 

7Z82030 



Photocoupler 

7282419 

10 0 1-+--+--+--+-+--+--+--T--+-+--+-+--+--+--t 

IF _/ 

(mA)1-1---+-~1-1--+-~~H-+-l--+--+--+-l-l 

751-1--+--+-+-1--+-+-+-+-1--+--+-+--+-l 

f_ 
I 

I-+--!-+-+ typ +---<-+--+--+-+->-----+--+---< 

5 0 f---+-+--+-+-t--lt-t-+---i-+-+--+-+-t-+-i 

IL 

25>-+--+-+-~i++-+-+--+-+--+-+-+--+--+-i 

o~ 
1 

1,75 

1,5 
~ 

1,25 1,5 1,75 
VF (V) 

Fig. 4 Tamb = 25 °c. 
7282421 

~ 

ISi 
N 

~ 
N 

1,25 

1,0 
-50 

~ 
r-.. 

r-.. IF= 100mA N 
r-.. 

b. 
~ 

!'"-. 
~ 

N !'-. 20mA I' 
J_J_ 

~ 5mA _I L 
J__j 

~J_ J_J_ 

0 50 

Fig. 6 Typical values. 

CNY50 

3 
7Z82420 

rJ__ 

2 
~ 

1 
typ 'II._ 

rJ__ 

~ 
~ 

IL 

0 ~ 
0 2 4 

Fig. 5 T amb = 25 °c; tp = 1 O µs; 8 = 0,01. 
1,2 7282422 

IS 
~ 

0,8 

0,6 
-50 

I\ 

~ 
is;: 

typ 

l'\I 

C\i 
is;: 

l'\I 
~ 

0 50 100 150 
Tj (°C) 

Fig. 7 IF = 50 µA. 

November 1979 447 



s: ,.... ,.... .-

CNYSO 

1crn 
(nA) 

10 

I/ 

1 
25 
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l __ _ 
7Z82433 

,1/ 

[Z 
max/ 

I/ 

1. r? 
17 171 

1.7 17 
typ 

I/ 17 

·/ 17 y 

V2 
lZ 

J7 

75 125 

Fig. 8 IF= O; VcE = 20 V. 



~~P-ho-to-co-up-le-r~~~~~-----·-----------------------~-J--_-_-_·~C-N_Y_5_0~-

1CEO 
(nA) 

10 

1 

le 
(µA) 

10 

1/-1 

_L 
IL 

~ 
I/ 

if-z-v 
0'1 ~ 

7Z82423 

max 

typ 

1 02~~~Ei~~~~~~7~Z~8~24~24 
I CB 0 r-+-+--+--+-t-+-+--+--+-t-+-H--+-+-+-H1H-1 

( nA ) r-+-+--+--+-t-+-+--+--+-t-+-H--+-t V CB = t---
30 v t-);1 I I 

10Et!j~~!j~~~~f2~0~V~!=i~j::: t:: :iz:IZI 10 VI=!= 
JZ: 

~I 

10- 2 ~~~~~~~~~~~~ 

1 10 VcE(V) 102 25 75 125 

~ 

f-

Fig. 9 IF = O; Tj = 25 oc. 
7282425 

v 
v 

ty~ 

ii 
ll1 

17 

10 

Fig.11 IE=O;Vc9=5V;Tamb=25°C. 

cb'c 
(pF) 

10 

1 
1 

Fig. 10 IF= O; typical values. 
7282426 

typ 
...... 
~ 

10 Vcs (V) 

Fig.12f=1 MHz;Tamb=25°C. 
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CNY50 

100 

ic 
(%) 

50 

0 
103 

ti-. 

~ 
~ 
~ 

~ 
l"I.. 

7Z82434 

~ typ 
~ 

f\ 

L\ 
~ 

\ 
"'\ 

3 
f (Hz) 

Fig. 13 Is =O; le =2 mA; Vee= 5 V; RL = 1kU;Tamb=25 °c. 

75 
Hf/- IF= 100mA 

le 
(mA) 

lZ 75mA 

50 

25 

0 
0 

17 

lZ 
117 

7~ 

::r 
v 50mA 

.J_.j..-1-" 

..... 

5 

7282427 

25mA 

10mA 

le 
(mA) 5'?-1 0.4V 

/ 

VeE(V) 

10-lL-.--L--J'--L....L.J..J..U..l....---L~l......L..U..l..U.J 

10 1 10 IF (mA) 102 

Fig. 14 Tamb = 25 °e; typical values. Fig. 15 Tamb = 25 °e; typical values. 
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Photocoupler J 
---

CNY50 

7Z82435 

/,/ 
Vffe 

77 
7TJ) 
Wll 

10-1L---l--1_J_.L.J....J...J..LJ~......!........!..--'--L.L.l.Lil~......L.........L.....J....J...LJ...W 

1 10 102 IFM (mA) 103 

Fig. 16 Tamb = 25 °C; tp = 10 µs; Ii= 0,01; typical values. 
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CNY50 

le 
{µA) 

10 

1 
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7ZB2436 

IF=100mA 

i;;:: -
~ 

50mA 

LA 1III 
V1 ~ 10mA 

7_ 
rr-

/I/ 
r I 2,5mA 

YI 
I 

; I 

~ 7 

1 10 103 104 

RBE (kn) 

Fig. 17 19 = O; VcE = 5 V; Tamb = 25 °C; typical values. 



Photocoupler 

7282429 

IC ,_,__.17._,_--1----.....__.__,__,___,1°''-'"-f'. V CE = 5 V 
(mA)._..17'--l---1-1-1----1---1-1-1---1-~!";.+--+-1f--l 

7,5 L...J.__J_...,L_.L...J_J.._J_.J_L...J..-L--l.'-A,-1--l 

' 

OL....L--L......,L_.L...J-.L--l...-!-'--L-'--'-"'---'-' 

-50 0 50 100 
Tamb !°CI 

Fig. 18 Is= O; IF= 10 mA; typical values. 

le 
(mA) 

0,75 

0,5 

0,25 

0 
-50 

CNY50 

7282430 

typ 

~ ~ 
171 1'.l 

17' T" v """ ~ 

0 50 100 
Tamb (°CI 

Fig. 19 Is= O; IF= 2 mA; VcE = 0.4 V. 

l03~~~~~~~~~~~~~~~~~~~~~~~~~7Z~8~24~37 

7 

r7 ~ [7 10 IOmlA v l/ 50mA 
10'--~-'--l./..___._..r.......L...J.....JL..J.....L~~--'---''--J..,......1--'-..L.J...~~~"'---'---I.-'-....... '-"-'-' 

10- 2 
lc(mA) 10 

Fig. 20 Is= O; Tamb = 25 °C; typical values. 
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CNYSOI 

7Z82431 
75~~~~~~~~ ........ .....-........ ..,...,...,..,., 

1't-;. RL = 5 kn 
501-----1'--+-1--1-1~.j.j--=--+--+--1-1--1--1-H-I 

10on 

0'----'-...1...-J,.....LI...J..l..J.J._----L-1.....L..J....L...U..U1 
10-1 le (mA) 10 

Fig. 21 Is= O; Vee= 5 V; Tamb = 25 °C; 
typical values. (See Fig. 23). 

7Z82432 
75.-~.--.,.......,--.-r-TTTT""-~...,......~.,.....,....,..,..T'T"1 

t off 1---t---t---J-1-1-++++----+--+-++-+++-H 

(µs) i..--t---t---l-l-H+++----+--+-++-++t-H 

~ 
l--J.==~4-1-U..l.I- R L = 5 kn +--

501----1--+-l-i-H++l--+--!-++++++l 

251"'-. 
~ 1kn 

10on 

o ._____.___.__._ ............... __.____.__._ ........... I .......... I 
10-1 le (mAl 10 

Fig.22 ls=O;Vcc=5V;Tamb=25°C; 
typical values. (See Fig. 23). 

ton toff 

7Z67238.1 

Fig. 23 Switching circuit and waveforms. 
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~~M-A_l_N-TE_N_A_N-CE_T_Y_P_E~~~~----------------~--------~---_--_..J--_-~~-g--~---~---~-~--~----

PHOTOCOUPLERS 

Optically coupled isolators consisting of an infrared emitting GaAs diode and a silicon n-p-n photo
transistor with accessible base. Plastic envelopes. Suitable for TTL integrated circuits. 

Features of these products: 
• high output/input d.c. current transfer ratio; 
• low saturation voltage; 
• high isolation voltage 

CNV52 3,75 kV (r.m.s.) and 5,3 kV (d.c.); 
CNV53 3 kV (r.m.s.) and 4,3 kV (d.c.); 

• working voltage 1,5 kV. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; ll = 0, 1 

Total power dissipation up to T amb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 25 oc 

Photocoupler 

Output/input d.c. current transfer ratio 
IF= 10 mA; VcE = 0,4 V; (Is= 0) 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 1,5 kV 
diode: IF= 0 (see also Fig. 2) 

Isolation voltage (d.c.) 
t= 1 min 

MECHANICAL DATA 

SOT-91A (see Fig. 1) 

VR 

IF 
IFM 

Ptot 

Vern 

Ptot 

le/IF 

lcEW 

V10 

CNY52 CNY53 

max. 3 3 v 

max. 100 100 mA 
max. 1000 1000 mA 

max. 150 150 mW 

max. 50 30 v 
max. 200 200 mW 

> 0,25 0,50 

< 200 200 nA 

> 5,3 4,3 kV 
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CNY52 
CNY53 

MECHANICAL DATA 

Fig. 1 SOT-91A. 

RATINGS 

$ Positional accuracy. 

@ Maximum material condition. 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Diode 

Continuous reverse voltage VR 

Forward current 
d.c. IF 
(peak value); tp = 10 µs; 6 = 0, 1 IFM 

Total power dissipation up to T amb = 25 °c Ptot 

Operating junction temperature Tj 

Transistor 

Collector-emitter voltage (open base) 
CNY52 Vern 
CNY53 Vern 

Collector-base voltage (open emitter) Vcso 

Emitter-collector voltage (open base) VE co 

January 1979 

Dimensions in mm 

ri=M 
~ 

7Z64382 

max. 3 v 

max. 100 mA 
max. 1000 mA 

max. 150 mW 

max.1 125 oc 

max. 50 v 
max. 30 v 
max. 50 v 
max. 7 v 



Photocouplers 

Collector current (d.c.) 

Total power dissipation up to T amb = 25 °c 

Operating junction temperature 

Photocoupler 

Storage temperature 

Lead soldering temperature 
up to the seating plane; tsld < 10 s 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode 
transistor 

From junction to ambient, device 
mounted on a printed-circuit board 
diode 
transistor 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
IF= 10 mA 

Reverse current 
VR =3 V 

Transistor (diode: IF = 0) 

Collector cut-off current (dark) 
VcE=10V 

VcE = 10 V; Tamb = 70 oc 

Vc9=10V 

Photocoupler (I B = 0) * 
Output/input d.c. current transfer ratio 

IF = 10 mA; V CE = 0.4 V 

Collector cut-off current (dark) see Fig. 2 
Vee= 1 O V; working voltage (d.c.) = 1,5 kV 

CNY52 

CNY53 

Vee= 10 V; working voltage (d.c.) = 1,5 kV; Tj = 70 °c 

le 

Ptot 

Tj 

Tstg 

Tsld 

Rth j-a 
Rthj-a 

Rth j-a 
Rth j-a 

VF 

IR 

lcEO 

lcEO 

lcso 

lc/IF 

lc/IF 

lcEW 

lcEW 

max. 100 mA 

max. 200 mW 

max. 125 oc 

-55 to +150 oc 

max. 

typ. 

< 

< 

typ. 
< 
< 
< 

> 
typ. 
> 
typ. 

< 
< 

260 °c 

0,65 OC/mW 
0,5 OC/mW 

0,6 OC/mW 
0.4 °c/mW 

1,2 v 
1,5 v 

10 µA 

5 nA 
100 nA 

10 µA 

20 nA 

0,25 
0,50 

0,5 
1,0 

200 nA 

100 µA 

* Where the phototransistor receives light from the diode the 0 (for open base) has been omitted from 
the symbols. 
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CNY52 
CNY53 l __ _ 
Collector-emitter saturation voltage 

IF = 10 mA; I c = 2 mA 

IF=10mA;lc=4mA 

Isolation voltage, d.c. value* 

Capacitance between input and output 
IF = O; V = 0; f = 1 MHz 

Insulation resistance between input and output 
±V10 = 1 kV 

Switching times (see Figs 3 and 4) 
Icon= 2 mA; Vee= 5 V; RL = 100 n 
Turn-on time 

Turn-off time 

Icon= 4 mA; Vee= 5 V; RL = 100S1 
Turn-on time 

Turn-off time 

Fig. 3 Switching circuit. 

working 
voltage 

Fig. 2. 

CNV52 CNV53 

VcEsat 
typ. 0,17 v 
< 0,40 v 

VcEsat 
typ. 0,17 v 
< 0,40 v 

V10 > 5,3 4,3 kV 

Cio typ. 0,6 0,6 pF 

> 1010 1010 n 
rio typ. 1012 1012 n 

ton typ. 3 µs 

to ff typ. 3 µs 

ton typ. 5 µs 

to ff typ. 5 µs 

---o +Vee 

7Z82030 

ton toff 

7Z672J8.1 

Fig. 4 Waveforms. 

* Tested with a d.c. voltage for 1 minute between shorted input leads and shorted output leads. 
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Photocouplers 

100 

IF 
(mA) 

75 

50 

25 

0 

1.75 

1,5 

1,25 

i...-1""' 
1 

!SJ 
L"'-1 

""'" ~ :"l 

""1 
!"'I 

1 
-50 

7Z82033 

~ 
~ 

typ t 
z 

1 

ti 
lL 
~ 

1£ 
~ 

1,25 1,5 1,75 
VF(V) 

Fig. 5 Tamb = 25 °c. 
7ZB2035 

~ 
t-... 

['..J 
'I 

IF= 
f"l 100 rnA l"'I 

""1 
:"l l'-1 

""1 
N 

~ 
~OmA 

~ ~ 

~ 
~ 

""' h.!0mA 
E 

0 50 100 150 
Tj (°C) 

Fig. 7 Typical values. 

1000 

1FM 
(mA) 

750 

500 

250 

0 

17 

17 

IZ 
~ 

IZ 
171 

v-
J 

1T 
7 

typ v 
7-

IT 

CNY52 
CNY53 

7Z82034 

17 

1 2 3 4 
VFM (V) 

Fig. 6 T amb = 25 oc; tp = 10 µs; T = 1 ms. 

1,2 

0,8 

0,6 
-50 

L\i 
f':I 

0 

7Z82036 

typ 

"'\l 

~ 
~ 

t-.._ 

' IS 
1\: 

50 100 

Tamb (°C) 
Fig. 8 IF = 50 µA. 
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CNY52 
CNY53 l __ _ 

..L IL 

~ I/' 

v 

, ......... _.__.__._....__.._._,__.__._....__.._._,__.__._...._.J......J...__, 

25 

460 January 1979 

75 Tj (°C) 

Fig.9 IF=O;VcE=10V. 
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Photocouplers j 
---

CNY52 
CNY53 

1eEO 
(nA) 

10 

1 

~ 
IL 

lJ1 

/ 

it 

T-
JZ: 

Pl 

7Z82037 

max 
~ 

JL typ ~ 171 

10-2 ..................................... ..._._ ........ _._ ................. ....L...J_._ ...... 
1 10 VeE(V) 102 25 75 

le 
(µA) 

10 

10- 1 

Fig. 10 If= O; Tj = 25 oe. 

7Z82039 

~ 
7 

L 
KP 

~ 
I 

y 
-I z 

1 10 IF (mA) 102 

Fig. 12. 'E = 0; Vee= 5 V; Tamb = 25 oe. 

eb'c 
(pF) 

10 

1 

Fig. 11 IF = O; Typical values. 

7Z82040 

typ 

..... 

1 10 Vee (V) 102 

Fig. 13 f = 1 MHz; Tj = 25 oe. 
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CNY52 
CNY53 

le 
(µA) 

10 

1 
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l ___ _ 
7Z82052 

1F-100mA 

171 50mA 

i- ~ , 
10mA 

i;;;ii'I 
7 

7 
)_ u 

2,5mA 

= 
17 fl LI 

IZ Ji 17 
j 

l/ 1 
T v 

1 10 

Fig. 14 CNY52; Is= O; Vee= 5 V; Tamb = 25 °e; typical values. 



Photocouplers J 
----

'c 
(µA) 

10 

1 

7Z82053 

IF= 100mA 

50mA 

~ 17 -ttH+t 
I 'Ii 10mA 

.--""" 

I/ 25mA 

h lo'" 

u 
I// 
rL 7 

J 
II 

r;;7- -, 
7 
7 

1 10 

Fig. 15 CNY53; I B = O; V CE = 5 V; T amb = 25 °c; typical values. 

CNY52 
CNY53 
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CNY52 
CNY53 

le 5.1_ 
k" 

(mA)l-----t~r--++++++-1-----t~Vihl'++0+4++1V 

15/J7 ~ 
k'.1~ 

'7T 
7T 

Fig. 16 CNY52; T amb = 25 oe; typical values. 

60 

le 
(mA) 

40 

20 

0 
0 

111L 

11 
J_ 
li 
'LIL 

11 

i...-1 

7282042 

IF= q 
.ii 100mA 

'L ±±-!-
_LI 

75mA 

i- 50 mA 
~ 

25mA 
i-H 

~ 
i-

10mA 

2,5mA 

5 VeE (V) 10 

Fig. 18 CNY52; T amb = 25 oe; typical values. 
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If ff 

10 102 IFM (mA) 

Fig. 17 CNY53; Tamb = 25 oe; tp = 10 µs; 
T = 1 ms; typical values. 

60 ........ ..,_,,..........,,...,,....,-.,.....,.-,-..-.-"T"'1""T"'T7~Z~8~20T"'147 

_f_JI/ +±J_ 

± 401--+,lL~"H--f-+-l-l-++-H--+-+-+-+-+-+-f-+-l 
Hf-,IJIL<-t-H-+-t--f}--"-.Yof"- 2 5 mA +-++-+-+-l 

IL 

201+11--+-f-+-+-1-+-+-+-+-1-+-H-+--'--J.-+-.j....1 
tttt--+-t-+--+-t--+-+-+--+-t-+-+-<-+10';'.'.!.H 

H±-t-t--+-+-+-+-1-+--+--<-+-+-t-+-+ 2, 5 m A __, 

o~~~~~~~~~l~l~~ 
0 5 VeE (V) 10 

Fig. 19 CNY53; Tamb = 25 oe; Typical values. 



Photocouplers 

100 

ic 
(%) 

50 

0 
103 

~ 

"""" )'... 

' ::s 

" rs: ~ 
I'\ typ 

~ 
"'\ 

' :SJ 
~ ; 
~ 

f (Hz) 

Fig. 20 Is= O; le= 2 mA; Vee= 5 V; RL = 1 k51; Tamb = 25 °e. 
7Z82049 

201--1--+--+-l-l--+--l-+--l--4---i--+-l-l--I 

le 
(mA)"-+-+-+-1-+-!-+-+-1-+--+-+-1-+--l 

151-+-!-+-+-l-+--+-+-lt-+-+-~VeE= H-+ ~ 
N~ 5V -I 

1-+--4---1-+-1f-+-+-+-1-+-+--+-07!V' 

o ......... _._...._ ......... __,__._........, .......... _._..._ ......... _. 
-50 0 50 100 

Tamb (0 e) 

CNY52 
CNY53 

7Z82051 

Fig. 21 -- CNV52; --- CNV53; Is= O; If= 10 mA; typical values. 
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CNY52 
CNY53 l __ _ 

iJI V CE sat 1----+-----+----+----+---+-+-+-+-+-----+-----+----+----+---+-+--+H--+-----+-___,>----<,_j_-+-+I_,.... ~......., 

(mVl t--~-t--+---+--t-t--+-+-tt-~--+~+--1-+-+--i'u'++t--~+---+-_...+.11-~-++~ 

V'1 Yv~ 

IZ vr 50mA::Z: .z 

.ov ~·11f 
10- 2 10- 1 lc(mA) 10 

Fig. 22 CNY52; I B = O; T amb = 25 °c; typical values. 

V CE sat 1-----+---+--+-!--+-+-+++-----+---+--+-!--+-i-+++-----+-l-1-I-+--+-+-+-+-1+..i~ 
(mV) t----+----t---t--+--+-+-+++----+----t----1--+--+-i-+++---!7'--lr--i1-t--+-i~~<+-1 

L ~ 

± 

10-1 lc(mA) 10 

Fig. 23 CNY53; I B = O; T amb = 25 °c; typical values. 

466 January 1979 



Photocouplers J 
--

CNY52 
CNY53 

ton 

(µs) ~~~--+---+--+-++++i-1-~-1--+-+-++J-+H 

~ 
501----.l'\-+-+-H+++l---l---l-l-l-+-H-H 

~ I~ 

25 \ ~ 

~ 1 k.\1 

~ 
100.\1 
~ 

0 ~~+--~._._ ................. ~-'---'-'--'-'--'-'-'-' 
10-1 le (mAl 

Fig. 24 CNV52; Is= O; Vee= 5 V; 
Tamb = 25 °e; typical values. 
(See also Fig. 26.) 

10 

7282044 75 .--~.,...-..,..-T'""'T'""T"T"T"T'T"~--r---r--r""T""'T""T'"T"n 

!off t--~+--+-+-+++-t-tt-~-+---t-+--+-t-H-H 

(µS) t--~+--+-+-+++-t-tt-~-+---t-+--+-t-H-H 

50t--~+---+-+-+-++-+-++-~-+---t-+--+-t-H-H 

25 

0 

~ ....... 
N 1 k.\1 

!':::: 10on 

10-l le (mA) 

Fig. 25 CNV52; Is= O; Vee= 5 V; 
T amb = 25 °e; typical values. 
(See also Fig. 26.) 

ton toff 

7Z672JB 1 

10 

Fig. 26 Switching circuit and waveforms. 
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CNY52 
CNY53 

75 
7282046 

ton ~ 
(µs) ~ 

"h RL; 

50 
5kn 

.~ 
)._ 
~ 

o~-~~~~~-~~~~ ............ 
10-1 

lclmA) 

Fig. 27 CNY53; Is; O; Vee; 5 V; 
T amb; 25 °e; typical values. 
(See also Fig. 29.) 

10 

75 
7Z82045 

loft 
(µs) 

RL; 
~ 5kn 

50 

25 lS. r-;;;; 
t'-4...J i kn 

:s 
' t---+.. 10on 

0 
10-l le (mA) 

Fig. 28 eNY53; Is= O; Vee= 5 V; 
T amb; 25 °e; typical values. 
(See also Fig. 29.) 

ton toff 

7Z672J8.1 

10 

Fig. 29 Switching circuit and waveforms. 
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MAINTENANCE TYPE 
--- ------------] ---__ g_~~-~--~-A~~-

PHOTOCOUPLERS 

Optically coupled isolators consisting of an infrared emitting GaAs diode and a silicon n-p-n photo
transistor with accessible base. Plastic envelopes. Suitable for TTL integrated circuits. 

Features of these products: 
• high output/input d.c. current transfer ratio; 
• low saturation voltage; 
• high isolation voltage of 3 kV (r.m.s.) and 4,3 kV (d.c.); 
• working voltage 1,5 kV. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; 5 = 0, 1 

Total power dissipation up to Tamb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 25 °c 

Photocoupler 

Output/input d.c. current transfer ratio 
IF= 10 mA; VcE = 0,4 V; (Is= 0) 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 1,5 kV 
diode: IF = 0 (see also Fig. 2) 

Isolation voltage (d.c.) 
t= 1 min 

MECHANICAL DATA 

SOT-90 (see Fig. 1) 

CNY57 
CNY57A 

VR max. 3 v 

IF max. 100 mA 

IFM max. 1000 mA 

Ptot max. 150 mW 

Vern max. 30 v 
Ptot max. 200 mW 

le/IF > 0,2 
le/IF > 0,4 

lcEW < 200 nA 

V10 > 4,3 kV 
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470 

CNY57 
CNY57A 

MECHANICAL DATA 

Fig. 1 SOT-90 . 
.._7,62max-

t 
5,08 
max 

-----+.----1 O,? 1 I 
• mm+ 

--~--.-
0,56 to,76 111 

4x 0·~, .j-$-I0,25@1 121 

~-+-'.,.. • 

1 i.. I. 12.51..I 1· 1· ....... ~..___.. 

max 

4 

0 
1 2 3 

RATINGS 

-s.3max-

I 
11 
11 

:1 
11 
11 
11 
1,1 

~ ~ 
oo~l15oi-11.s21-i 
.Ll:::l 7Z8S132 

W Positional accuracy. 

Dimensions in mm 

e 
7Z70427 

3 = n.c. 

@ Maximum material condition. 

(1) Lead spacing tolerances apply from seating 
plane to the line indicated. 

(2) Centre-lines of all leads are within ± 0, 125 mm 
of the nominal position shown; in the worst 
case, the spacing between any two leads may 
deviate from nominal by ± 0,25 mm. 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Diode 

Continuous reverse voltage VR max. 3 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; Ii= 0, 1 IFM max. 1000 mA 

Total power dissipation up to Tamb = 25 oc Ptot max. 150 mW 

Operating junction temperature Tj max. 125 oc 

Transistor 

Collector-emitter voltage (open base) Vern max. 30 v 
Collector-base voltage (open emitter) Vcso max. 50 v 
Emitter-collector voltage (open base) VE co max. 7 v 
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Photocouplers 

Collector current (d.c.) 

Total power dissipation up to Tamb = 25 °c 

Operating junction temperature 

Photocoupler 

Storage temperature 

Lead soldering temperature 
up to the seating plane; tsld < 10 s 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode 
transistor 

From junction to ambient, device 
mounted on a printed-circuit board 
diode 
transistor 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Diode 

Forward voltage 
IF= 10 mA 

Reverse current 
VR =3 V 

Transistor (diode: IF = 0) 

Collector cut-off current (dark) 
VcE = 10 V 

VcE = 10 V; Tamb = 70 °c 

VcB = 10 V 

Photocoupler ( IB = O)* 

Output/input d.c. current transfer ratio 
IF=10mA;VcE=0,4V 

Collector cut-off current (dark) see Fig. 2 
Vee= 10 V; working voltage (d.c.) = 1,5 kV 

le 

Ptot 

Tj 

Tstg 

Tsld 

Rth j-a 
Rth j-a 

Rthj-a 
Rth j-a 

VF 

IR 

lcEO 

lcEO 

lcBO 

CNY57 le/IF 

CNY57A le/IF 

Vee= 10 V; working voltage (d.c.) = 1,5 kV; Tj = 70 oc 
lcEW 

lcEW 

J CNY57 
CNY57A 

max. 100 mA 

max. 200 mW 

max. 125 oc 

-55 to+ 150 oc 

max. 260 oc 

0,65 °C/mW 
0,5 DC/mW 

0,6 °C/mW 
0,4 °C/mW 

typ. 1,2 v 
< 1,5 v 

< 10 µA 

typ. 5 nA 
< 100 nA 

< 10 µA 

< 20 nA 

typ. 0,5 
0,2 to 0,8 

> 
typ. 

< 
< 

0,4 
1,0 

200 nA 

100 µA 

*Where the phototransistor receives light from the diode the 0 (for open base) has been omitted from 
the symbols. 
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CNY57 
CNY57A 

Collector-emitter saturation voltage 
IF= 10 mA; le= 2 mA 

IF=10mA;lc=4mA 

Isolation voltage, d.c. value* 

Capacitance between input and output 
IF=O;V=O;f=1MHz 

Insulation resistance between input and output 
±V10=1kV 

Switching times (see Figs 3 and 4) 
Icon= 2 mA; Vee= 5 V; RL = 100 .Q 
Turn-on time 

Turn-off time 

Icon= 4 mA; Vee= 5 V; RL = 100 .Q 
Turn-on time 

Turn-off time 

Fig. 3 Switching circuit. 

working 
voltage 

VcEsat 

VcEsat 

V10 

Cio 

r10 

ton 

ton 

ton 

to ff 

Fig. 2. 

CNY57 CNY57A 

typ. 0, 17 v 
< 0,40 v 
typ. 0,17 v 
< 0,40 v 
> 4,3 4,3 kV 

typ. 0,6 0,6 pF 

> 10 10 10'0 n 
typ. 1012 1012 n 

typ. 3 µs 

typ. 3 µs 

typ. 5 µs 

typ. 5 µs 

+Vee 

7282030 

7Z672l8.1 

Fig. 4 Waveforms. 

* Tested with a d.c. voltage for 1 minute between shorted input leads and shorted output leads. 
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Photocouplers 

7Z82033 

1001-+-+--+-+-lr-+-+--+-t-+-+-i-+--+-+---i 

IF IL 
(mA)1-+-+---1-+-1r-+-+--+-t-+J--1t--t-+-+---i 

751-+-+--+-+-lr-+-+--+-~1+--t-+-+--+-1 

1-+--+--+-+-1--+---+ ty p -¥-1/--+-+-+-!--!-l 

7 

t 
IL 

0 i....i::l.-1=-i....i-"""...J...._.L......L--'---'---.J........l--l.......L-...l-l-...J.._J 

1 

1,75 IS:] 

~ 

1,5 ~ "'I 

b,J 
~ 

1,25 

1 
-50 

1,25 1,5 1,75 
VF(V) 

Fig. 5 T amb = 25 °c. 
7Z82035 

['..! 
~ 

~ 
~ 

"'I 
IF= 

l'J lOOrnA "I 
~ 

"'I ~ 

~ 

N 
"I 50mA b,J 

N l'l 

l's 

~ 
b!_OmA 
EI 

0 50 100 150 
Tj (°C) 

Fig. 7 Typical values. 

1000 

1FM 
(mA) 

750 

500 

250 

0 
1 

r7 

v 
rt 

rl 
IZ 
~ 

2 

r/-
~ 

CNY57 
CNY57A 

7Z82034 

7 

7 
typ v ;; 
~ 

3 4 
VFM (V) 

Fig. 6 Tamb = 25 °c; tp = 10 µs; T = 1 ms. 

1,2 

0,8 

0,6 
-50 

7Z82036 

"I 
['\J 

1'I 
~ 

typ 

'll 
J"\I 

1'I 
!SJ 

0 50 

Fig. 8 IF= 50 µA. 

!'I._ 

""'\ 
IS 
~ 

100 
Tamb (°C) 

150 
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CNY57 
CNY57A 

1Q6~~~~~~~~~~~~~~~~7!Z~82~05~0 
IC EO 1---+--+-t--!--f-+--+-1--1--+-+--+---t--t-t--1.-..L--t--t-t--i 

(nA) 

IL lZ 
__L LLl 

lZ 

1'---'--'--'---'--'--'---'--'---'--'--'--'--'--'-"---'--+--'--'-~ 
25 75 125 

Fig.9 lf=O;VcE=10V. 
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Photocouplers 

1crn 
(nA) 

10 

1 

le 
(µA) 

10 

10-1 

1 

r 
IZ 

1 

Jl: 
IL 

Pl 

t.l . 

r 
/ 

y 

~ 
/ 

!!." 

lLJ 
-r 

JZ: 

7282037 

max 

typ 

Vi.LIL 

LLl 

lZIZl 

CNY57 
CNY57A 

10- 2 .__.__._._._...__.._._._._...__.._._._._ ........ _._.__._. 
10 VcE (V) 10 2 25 75 125 

7282039 

.L 

L 
L 

RP 

10 IF (mA) 

cb'c 
(pF) 

10 

1 

Fig. 11 IF = O; typical values. 

7282040 

typ 

-
1 10 Vcs(Vl 

Fig. 13 f = 1 MHz; Tj = 25 oc. 
---~~~~~~~~ 
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CNY57 
CNY57A 

le 
(µA) 

10 

1 

l __ _ 
7Z82052 

IF 100mA 

~ 
IL 50mA L 111 v y 

10mA 

~ 

f L 

.L 
2,5mA 

[z: = 
IL I/ VI 

[.Z ~ L7 
IL 

lL 1 
f 

II' 

1 10 

Fig. 14 CNY57; Is= O; VcE = 5 V; Tamb = 25 °c; typical values. 
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~P-hot-ooou-plm_--------------~~~~-J 

le 
(µA) 

10 

1 
1 

IL 
1 
rJ: 
l 

liil JZ: 
~ 

v Yi 

L 
17" 

10 

7ZB2053 

IF=100mA 

50mA 
_u_uu: 

11ri~~ 
...... 

25mA 

I"' 

_L 
1 

l 

t 
L 

CNY57 
CNY57A 

Fig. 15 CNY57 A; Is= O; V CE = 5 V; T amb = 25 oc; typical values. 
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CNY57 
CNY57A 

7Z82041 

102 §~Hm~§~ffi§t§ 
t--~t--+-+---H--++tt-~-t--.-.5V le _,,.,_ 

~ (mA)>-----+-----<-+--+-+-++++-----+-A~J7~+0+,4+++-<V 

1/Lr 
10 I== VcE 24 V 

YJ 

i.M'I 

7L 

10- 1 ~[/'~~~~~~~~~~~~ 10- 1 t--~~~~~~~~~~~~ 
1 10 IF (mA) 102 1 10 102 IFM (mA) 

Fig. 16 CNY57; Tamb = 25 DC; typical values. 
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40 

20 
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0 

l1lL 

IL 
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IL 
rLIL 

l1 

l' 

...... 

7Z82042 

IF= I 

.L100mA 

LL! 
..!..!..! 

75mA 

H 50mA 
J.-1 

25mA 
r-

1--t""" 
1--1-1 

10mA 

2,5mA 

5 VcE(V) 10 

Fig. 18 CNY57; Tamb = 25 DC; typical values. 
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Fig. 17 CNY57 A; Tamb = 25 DC; tp = 10 µs; 
T = 1 ms; typical values. 
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_JJ/_j 
lLlL 
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J_J_J_ 
J_J_J_ 

IF =l_l_ 
lOOmA S 7 5 mA 
50mA 

J_J_ 
J_J_ 

J..-1 25mA 

10~ 
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_l 

5 VcE(V) 10 

Fig. 19 CNY57A; Tamb = 25 DC; typical values. 



Photocouplers 

ic 
(%) 

CNY57 
CNY57A 

I\ typ 
50,__~--+-~-+--+-+-+--+-<f-++~~-+-----<~1--+--+-+-+---~~+---+---+--+--+-+-++-1 

ti... 

Fig. 20 Is; O; le; 2 mA; Vee; 5 V; RL; 1 k.11; Tamb; 25 °e. 
7Z82049 

201-+-+--+-+-1-+--+--+-1-+-+--+-+-1~ 

'e 
(mA)1-+-+--+-+-1-+--+--+-1-+--+--+-+-1~ 

1-+--+--+-+-1-t--+--+-t-+--+--+-07V1 

o.___.._.__._._.__.__._...._ ........... _.__.._....__._. 

-50 0 50 100 
Tamb (oe) 

Fig. 21 -- CNY57;- - - CNY57A; Is; O; IF; 10 mA; typical values. 
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CNY57[ 
CNY57A. l __ _ 

17 

1Z y 5om;;;z__ z 

,ov ,rY'Jnt 
10- 2 10- 1 lc(mA) 10 

Fig. 22 CNY57; I 8 = O; T amb = 25 oc; typical values. 

V CE sat 1----l--1-l-i--+-1-l-l-+----+-___,___,-l--+-1-+++---t-7-tI_-t--+--t-i--t-1!);t-i1JI 

(mV) 1-----1---1-1-1--+-1-1-1-+----+-___,___,1--+-+-1-+++--/-v++--+--+--t-iy~~~ 

P' ~ 

lc(mA) 10 

Fig. 23 CNY57A; 19 = O; Tamb = 25 °C; typical values. 
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---P-h-ot-o-co_u_p-le_" __ --_-_·_-_______________ _,J CNY57 
CNY57A 

ton 

(µs) ....___..._.._,-'--',_......,__-+--+-+-+-++++< 

~ 

"N 100.ll 

0 '-----''--'--'....L..J_._,_.....__ _ _.__.__ ...................... ~ 

10-1 le (mAI 10 

t off 1--__,1--+-+-HH++i---1---+-++++l+l 

(µs) f---f---f-jf-+-J-++++----+--1-+--+-+++H 

50f---f---J-jf-+-J-++++----+--l-+--+-+++H 

25 

~ 
)'... 

1 krl 

N 100.ll 

0 
10- 1 

le (mA) 10 

Fig. 24 CNY57; Is= O; Vee= 5 V;Tamb = 25 °e; Fig. 25 CNY57; ls=O;Vee = 5 V;Tamb =25°e; 
typical values. (See also Fig. 26.) typical values. (See also Fig. 26.) 

ton toff 

7Z67Zl8.1 

Fig. 26 Switching circuit and waveforms. 

January 1979 481 



CNY57 1 

CNY57A 

ton 1-~-"---l-_J_-"--"1--1-1--l-il---1---l_j_--l-.l--l-ll.J 
( µs) ,__~____,,.-'-'-'-'~'----'-----'--""''-'--'-~ 

l--l-""'l-l--!'-..~++l4RL=_,__,_,___,_,_,~ 
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25~ 
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i...!00S1 

0 '-----''--.1.......J.-LIL...U..U....-...1---1--..L.L...J....L.LI.J 

10-1 le (mA) 10 

Fig. 27 CNY57A; IB=O;Vcc=5V;Tamb=25°C; 
typical values. (See also Fig. 29.) 

75 
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7Z82045 

RL= 
5 kS1 
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100S1 

le (mA) 10 

Fig. 28 CNY57A; IB=O;Vcc=5V;Tamb=25°C; 
typical values. (See also Fig. 29.) 

ton toff 

7Z67238.1 

Fig. 29 Switching circuit and waveforms. 
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PHOTOCOUPLERS 

CNY62 
CNY63 

Optically coupled isolators consisting of an infrared emitting GaAs diode and a silicon n-p-n photo
transistor without accessible base. Plastic envelopes. Suitable for TTL integrated circuits. 

Features of these products: 
• high output/input d.c. current transfer ratio; 
• low saturation voltage; 
• a high isolation voltage 

CNY62 3,75 kV (r.m.s.) and 5,3 kV (d.c.); 
CNY63 3 kV (r.m.s.) and 4,3 kV (d.c.); 

• working voltage 1,5 kV. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; o = 0, 1 

Total power dissipation up to T amb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 25 oc 

Photocou pier 

Output/input d.c. current transfer ratio 
IF= 10 mA; VcE = 0,4 V; (lg= 0) 

Collector cut-off current (dark) 
V cc= 10 V; working voltage (d.c.) = 1,5 kV 
diode: IF = 0 (see also Fig. 2) 

Isolation voltage (d.c.) 
t = 1 min 

MECHANICAL DATA 

SOT-91 B (see Fig. 1) 

VR 

IF 
In~ 

Ptot 

Vern 

Ptot 

lcEW 

CNY62 CNY63 

max. 3 3 v 

max. 100 100 mA 
max. 1000 1000 mA 

max. 150 150 mW 

max. 50 30 v 
max. 200 200 mW 

> 0,25 0,50 

< 200 200 nA 

> 5,3 4,3 kV 
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CNY62 
CNY63 

MECHANICAL DATA 

Fig. 1 SOT-91 B. 

, ______ 16,4max _____ .__., 

dl 
----- 13,Smax------, 

+ 
3,9 
3,1 

__ t 

-... 1------115,241-----· 
1° to 10° 

k 
'·~----------~·/---2-.L 

e 1,27 
_ _t__ __ 

t -4-· 
--------

-~ 
~ 

·-+- - ----* 
2,54 

/~----------~., ~7 7Z680492 

t}1 Positional accuracy. 

@' Maximum material condition. 

RATINGS 

Dimensions in mm 

1~10,25 @f---11-
0 0,55 

0,45 

7Z65539.1 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Diode 

Continuous reverse voltage VR max. 3 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; o = 0, 1 IFM max. 1000 mA 

Total power dissipation up to Tamb = 25 oc Ptot max. 150 mW 

Operating junction temperature Tj max. 125 oc 

Transistor 

Collector-emitter voltage (open base) 
CNY62 VcEO max. 50 v 
CNY63 VcEO max. 30 v 

Emitter-collector voltage (open base) VE co max. 7 v 
Collector current (d.c.) le max. 100 mA 
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Photocouplers J CNY62 
CNY63 

Total power dissipation up to T amb = 25 °c Ptot max. 200 mW 

Operating junction temperature Tj max. 125 °c 

Photocoupler 

Storage temperature Tstg -55 to +150 oc 

Lead soldering temperature 
up to the seating plane; tsld < 10 s Tsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode Rth j-a 0,65 °C/mW 
transistor Rth j-a 0,5 0 c/mW 

From junction to ambient, device 
mounted on a printed-circuit board 
diode Rth j-a 0,6 °C/mW 
transistor Rth j-a 0,4 °C/mW 

CHARACTERISTICS 

Tj = 25 °c unless otherwise specified 

Diode 

Forward voltage typ. 1,2 v 
IF= 10 mA VF < 1,5 v 

Reverse current 
VR = 3 V IR < 10 µA 

Transistor (diode: IF = 0) 

Collector cut-off current (dark) typ. 5 nA 
VcE = 10V 'cm < 100 nA 

VcE = 10 V; Tamb = 70 °c 'cm < 10 µA 

Photocoupler (I B = 0) * 

Output/input d.c. current transfer ratio > 0,25 
IF=10mA;VcE=0,4V CNY62 le/IF typ. 0,50 

CNY63 le/IF > 0,5 
typ. 1,0 

Collector cut-off current (dark) see Fig. 2 
Vee= 10 V; working voltage (d.c.) = 1,5 kV lcEW < 200 nA 

V cc= 10 V; working voltage (d.c.) = 1,5 kV; Tj = 70 oc lcEW < 100 µA 

*Where the phototransistor receives light from the diode the 0 (for open base) has been omitted from 
the symbols. 
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CNY62 
CNY63 

Collector-emitter saturation voltage 
IF = 10 mA; IC = 2 mA 

IF=10mA;lc=4mA 

f Isolation voltage, d.c. value* 

Capacitance between input and output 
IF= O;V= O;f= 1 MHz 

Insulation resistance between input and output 
±V10 = 1 kV 

Switching times (see Figs 3 and 4) 
I Con = 2 mA; V CC = 5 V; R L = 100 [). 
Turn-on time 

Turn-off time 

Icon= 4 mA; Vee= 5 V; RL = 100 [). 
Turn-on time 

Turn-off time 

working 
voltage 

VI +Vee 

VO 

Fig. 3 Switching circuit. 

Fig. 2. 

CNY62 CNY63 

VcEsat 
typ. 0,17 v 
< 0,40 v 

VcEsat 
typ. 0,17 v 
< 0,40 v 

V10 > 5,3 4,3 kV 

Cio typ. 0,6 0,6 pF 

> 1010 1010 n 
r10 typ. 1012 1012 n 

ton typ. 3 µs 

to ff typ. 3 µs 

ton. typ. 5 µs 

to ff typ. 5 µs 

+Vee 

7Z82031 

·~~ 
Vo 

0 

ton toff 

7Z67238,1 

Fig. 4 Waveforms. 

*Tested with a d.c. voltage for 1 minute between shorted input leads and shorted output leads. 
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CNY62 
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Fig. 13 CNV62; T amb = 25 cc; typical values. 
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Fig. 14 CNV63; T amb = 25 cc; tp = 1 O µs; 
T = 1 ms; typical values. 
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Fig. 18 CNV63; I B = O; T amb = 25 oc; typical values. 

January 1979 491 



CNY62 
CNY63 

7Z82043 
75.--....--T""""""'!--r-l'""T'"T"TT"""--,.--.-..,...,.~~ 

~ 100.Q 

0 ~__,-~_.__._._._....__...___._.._.__._._ ....... 
10-1 le (mAI 
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T amb = 25 °e; typical values. 
(See also Fig. 21.) 
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Fig. 21 Switching circuit and waveforms. 
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Fig. 24 Switching circuit and waveforms. 
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INFRARED SENSITIVE DEVICES 





RPY86 
RPY87 

SINGLE ELEMENT PYROELECTRIC INFRARED DETECTORS 

This is an infrared sensitive device, combined with a pre-amplifier which is stabilized to overcome d.c. 
saturation due to thermal changes. It is sealed in a low-profile T0-5 can. 

QUICK REFERENCE DATA 

Spectral Response 

Responsivity 

Noise Equivalent Power (N.E.P.), 

Element dimensions 

Field of View 

Operating voltage 

Optimum operating frequency range 

typ. 

typ. 

typ. 

RPY86 RPY87 

6.5 ± 0.5 to > 14 1.0to>15 

(10 µm, 10) (6 µm, 10) 
600 500 

(10 µm, 10, 1) (6 µm, 10, 1) 
0.9 x 10-9 1.05 x 10-9 

2 x 1 

110 

9 

0.1to1000 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

µm 

vw- 1 

WHz·'h 

mm 

degrees 

v 
Hz 

MECHANICAL DATA 

SOT-49E (low profile T0-5) 

Dimensions in mm 

2 x 1 element 

PRODUCT SAFETY 

4.7 
4.' 

I do not::~d I~ 
I 1·5 w11h'" 1h"d"~r 

-.--------l....ri---t----.. l 
oB.5 >------11-' ---t-------<,1-' ---~ t ·~.;3 

¢9,4 

5.08 

envelope 

Modern high technology materials have been used in the manufacture of this device to ensure high 
performance. Some of these materials are toxic in certain circumstances. Mechanical or electrical 
damage is unlikely to give rise to any hazard, but toxic vapours may be generated if the device is 
heated to destruction. Disposal of large quantities should therefore be carried out in accordance with 
the latest local legislation. 
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RPY86 
RPY87 l __ _ 
SOLDERING 

1. When making soldered connections to the leads, a thermal shunt should be used. 

2. It is essential that any mains operated soldering iron should be both screened and earthed. 
Failure to observe these precautions could lead to the introduction of line voltage and possible 
damage to the device. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 

Supply voltage max. 30 v 
Temperature, operating max. +100 oc 

min. -40 oc 

Temperature, storage max. +100 oc 
min. -40 oc 

Lead soldering temperature,;;,, 6 mm from header, tsld < 3 s max. +350 oc 

CHARACTERISTICS (at 25 ± 3 °c and with recommended circuit) 

RPY86 min. typ. max. 

Spectral Response 6.5 ± 0.5 > 14 µm 

Responsivity (10 µm, 10) notes 1 and 4 450 600 vw· 1 

N.E.P. (10µm, 10, 1) notes 1 and 4 0.9 x 10·9 3 x 10-9 WHz-Y, 

Field of view note 2 110 degrees 

Operating voltage note 3 8 9 10 v 

RPY87 

Spectral Response >15 µm 

Responsivity (500 K, 10) or 
(6 µm, 10) notes 1 and 4 400 500 vw-1 

N.E.P. (500 K, 10, 1) or 
(6 µm, 10, 1) notes 1 and 4 1.05 x 10-9 3 x 10-9 WHz-Y, 

Field of View note 2 110 degrees 

Operating voltage note 3 8 9 10 v 

Notes 

1. These characteristics apply throughout the spectral response range. 

2. Field of view to 50% of the maximum responsivity level. 

3. The detector will operate outside the quoted range but may have a degraded performance. 

4. For performance as a function of frequency and temperature, see pages 6 to 9. 
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Single element pyrojlectric infrared detectors 

RECOMMENDED CIRCUIT 

gate 

'\'\ element 

Zg 

L ________ _ 
OPERATING NOTES 

1.Bk.11 

drain 

source 

envelope 
ov 

RPY86 
RPY87 

9V 

M0268 

1. The case potential must not be allowed to become positive with respect to the other two terminals. 

2. It is inadvisable to operate the detector at mains related frequencies. 

3. To avoid the possibility of optical microphony, the detector must be firmly mounted 

4. An increase in temperature of the element will produce a negative going signal at the output. 

5. Use recommended circuit for low noise operation. 

6. For simplicity of operation, a source follower may be used where noise is not a problem. This may 
be achieved with a 22 k.11 resistor between source and envelope with the positive supply taken to 
the drain terminal. This will give a voltage gain of approximately 0.9. 

DEFINITIONS 

1. Responsivity vw- 1 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped radiant 
power. 

2. N.E.P. (Noise Equivalent Power), WHz-Y:. 

This is the r.m.s. value of the incident, chopped radiant power necessary to produce an r.m.s. 
signal to r.m.s. noise ratio of unity. The r.m.s. noise refers to the value calculated for unit square 
root bandwidth VHz-Y:. 
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500 

RPY86 
RPY87 l _______ _ 
RECOMMENDED CIRCUIT 

1. Optional additional stage for extra gain 

Recommended component value 
for various gains 

R2 

R1 

M02G7 

*this capacitor must be a low leakage type e.g. our 344 series. 

2. Temperature slew 

Gain 
x 

50 
20 
10 

560 
220 
100 

5.6 
2.2 
1.0 

The F ET used with a pyroelectric detector requires a gate leakage resistor to earth in parallel with 
the element. This stabilizes its working point. The pyroelectric voltage appearing across this resis 
is proportional to the rate of change of temperature. 
To ensure a low level of noise current from this resistor, its value should be of the order of 
3 x 101 0 n. When the temperature slew rate is 1 DC/minute, the pyroelectric voltage producr 
1 volt. In a system which is designed to sense microvolts, this is almost certain to cause overl 
any a.c. signal superimposed on this d.c. shift will be lost. 
Our detectors incorporate a bleed system which acts progressively on the d.c. shift caused 
temperature slew. The law is logarithmic. 
Thus a slew rate of 0.1 °C/minute may produce on offset across the sensing element of 
200 millivolts, 1 °c/minute 280 millivolts and 10 °C/minute 360 millivolts. 
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Single element pyroelectric infrared detectors RPY86 
RPY87 

MECHANICAL AND ENVIRONMENTAL STANDARDS 

As part of the Quality Assurance programme, the detectors are assessed at regular intervals against the 
requirements of the following IEC standards. The frequency of testing and the limits and conditions 
for the pre- and post-test measurements are based on those stipulated for the CECC 50 000 series of 
approved transistors. 

Test Severity Duration Note 
IEC 68-2-3 Ca Damp Heat, steady state +40 oc, 95% RH 168 hours 

68-2-20 Ta Solderability +235 oc, 1.5 mm 5 seconds 
from header 

68-2-21 Ub Lead Fatigue 4 cycles 
68-2-1 A Low Temperature Storage -40 oc 2000 hours 2 
68-2-2 Ba High Temperature Storage +100 °c 2000 hours 2 
68-2-14 Nb Change of Temperature -40 oc to +100 °c 10 cycles 2 
68-2-6 Fe (B4) Vibration, swept frequency 125 Hz to 2kHz 2 h in each 2 

196 ms-2 orientation 
68-2-7 Ga Acceleration, steady state 196000 m-2 60 seconds 2 
68-2-27 Ea Shock 14700 ms-2 3 pulses 2 

6 orientations 
68-2-20 Tb Resistance to Solder Heat +350 oc, 6 mm 3 seconds 3 

from header 

Notes 

1. The detectors are checked on a production batch release principle at approximately weekly 
intervals. This is equivalent to Group B. 

2. The detectors are checked at quarterly intervals. This is equivalent to Group C. 
3. This is an annual check. 
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Single element pyroelectric infrared detectors 
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RPY89 
RPY87 
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Single element pyroelectric infrared detectors 

respons1v1ty 
1vw- 11 H-++-H-t-H-++-H-t-H-++-H-t-H-++-H-t-H-H++-+--t-H-++-+--t-H 

500 __ _ 

250H-++-H-+-H-++-H-+-H-++-H-+-H-H-H-+--t-H-H-+--t-H-++-H-+-H 

-40 -20 

N.E.P. 
(WHZ-y,,lf-+-H-+--t-H+t-t 

20 40 60 BO 100 
temperature (°C) 

08800 

x1o-9 H--f-t-HrrH-H-t-t-t-rr-t-t-+--t-H--H-+--t-H--H-H-t-H--hf-H-+-H--H 

-40 -20 20 

noise 

40 60 80 100 
temperature (°C) 

08795 

IVHz-%1 H-++-+-1-+-+-+-++-+-1-+-+-+-++-+-1-+-+-+-++-+-1-+-+-+-++-+-1-+-+-+-++-+-1-+-<-++-< 

20H--H-+--+-H-++-+--+-H-H-+--t-H-H-+--+-H--H-+--t-H--H-+--t-H-+-t 
x10-7r+++-+-1-+-t-+++-+-1-+-t-++-+-HH-+-+-+-+-H-+-+-+-+-+-H-+-+-+-++-+->H-+-+-+-+ 

15H-++-+--t-H--H-+--t-H--H-+--t-H--H-+--t-H--H-+--t-H-~-+--t-H-+-t 

10H--H-+-H-H--H-+--t-H--H-+--t-H--H-+--t-H-+..i''t-t-t-H--H-+--t-H-+-t 

-40 -20 0 20 40 60 BO 100 
temperature (°C) 

RPY86 
RPY87 

RPY87, typical Responsivity, N.E.P., and Noise as functions of Temperature 

( """" 983 

---

505 



506 

RPY86 
RPY87 

POLAR DIAGRAMS 
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Single element pyroelectric infrared detectors 
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RPY88 
RPY89 

SINGLE ELEMENT PYROELECTRIC INFRARED DETECTORS 

This is an infrared sensitive device, combined with a pre-amplifier which is stablized to overcome d.c. 
saturation due to thermal changes. It is sealed in a low-profile T0·5 can. 

QUICK REFERENCE DATA 

Spectral Response 

Responsivity 

Noise Equivalent Power (N.E.P.), 

Element dimensions 

Field of View 

Operating voltage 

Optimum operating frequency range 

typ, 

typ. 

typ. 

RPY88 

6.5 ± 0.5 to> 14 

(10µm, 10) 
300 

(10 µm, 10, 1) 
1.65 x 10·9 

2x2 

110 

9 

RPY89 

1.0to > 15 µm 

(6 µm, 10) 
250 vw·1 

(6 µm, 10, 1) 
2.0 x 10·9 WHz·% 

mm 

degrees 

v 
0.1 to 1000 Hz 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS
OPTOELECTRONIC DEVICES 

MECHANICAL DATA 

SOT·49E (low profile T0-5) 

Dimensions in mm 

2x2 element 

PRODUCT SAFETY 

4,7 ~ 12.7 Si 4.1 min 

1 5 do not bend leads 

. -"'~-·• I 

1--~~--;,~'~~~~ o9.4 

5.08 
envelope 

Modern high technology materials have been used in the manufacture of this device to ensure high 
performance. Some of these materials are toxic in certain circumstances. Mechanical or electrical 
damage is unlikely to give rise to any hazard, but toxic vapours may be generated if the device is 
heated to destruction. Disposal of large quantities should therefore be carried out in accordance with 
the latest local legislation. 
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RPY88 
RPY89 l ____ _ 
SOLDERING 

1. When making soldered connections to the leads, a thermal shunt should be used. 

2. It is essential that any mains operated soldering iron should be both screened and earthed. 
Failure to observe these precautions could lead to the introduction of line voltage and possible 
damage to the device. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 

Supply voltage 

Temperature, operating 

Temperature, storage 

Lead soldering temperature,;;;. 6 mm from header, tsld ~ 3 s 

max. 

max. 
min. 

max. 
min. 

max. 

CHARACTERISTICS (at 25 ± 3 °c and with recommended circuit) 

RPYSS min. typ. 

Spectral Response 6.5 ± 0.5 

', Responsivity (10 µm, 10) notes 1 and 4 225 300 

N.E.P. (10 µm, 10, 1) notes 1 and 4 1.65 x 10-9 

Field of View note 2 110 

Operating voltage note 3 8 9 

RPY89 

Spectral Response 

Responsivity (500 K, 10) or 
(6µm, 10) notes 1 and 4 200 250 

N.E.P. (500 K, 10, 1) or 
(6µm, 10, 1) notes 1 and 4 2.0 x 10·9 

Field of View note 2 110 

Operating voltage note 3 8 9 

Notes 

1. These characteristics apply throughout the spectral response range. 

2. Field of view to 50% of the maximum responsivity level. 

30 

+100 
-40 

+100 
-40 

+350 

max. 

>14 

3 x 10-9 

10 

>15 

3 x 10·9 

10 

µm 

v 
oc 
oc 
oc 
oc 
oc 

vw· 1 

WHz-Y:. 

degrees 

v 

µm 

vw· 1 

WHz-Y:. 

degrees 

v 

3. The detector will operate outside the quoted range but may have a degraded performance. 

4. For performance as a function of frequency and temperature, see pages 6 to 9. 
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Single element pyroelectric infrared detectors 

RECOMMENDED CIRCUIT 

r-·-------

i 
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I 
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gate 

' I '\'\ element 

I 
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I 

I 
' L ________ _ 

OPERATING NOTES 

1.Bk.Q 

drain 

source 

envelope 
av 

_13PY88 
RPY89 

9V 

M026B 

1. The case potential must not be allowed to become positive with respect to the other two terminals. 

2. It is inadvisable to operate the detector at mains related frequencies. 

3. To avoid the possibility of optical microphony, the detector must be firmly mounted 

4. An increase in temperature of the element will produce a negative going signal at the output. 

5. Use recommended circuit for low noise operation. 

6. For simplicity of operation, a source follower may be used where noise is not a problem. This may 
be achieved with a 22 k.Q resistor between source and envelope with the positive supply taken to 
the drain terminal. This will give a voltage gain of approximately 0.9. 

DEFINITIONS 

1. Responsivity vw- 1 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped radiant 
power. 

2. N.E.P. (Noise Equivalent Power), WHz·% 

This is the r.m.s. value of the incident, chopped radiant power necessary to produce an r.m.s. 
signal to r.m.s. noise ratio of unity. The r.m.s. noise refers to the value calculated for unit square 
root bandwidth VHz·%. 
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RPY89. l ____ _ 
APPLICATION INFORMATION 

1. Optional additional stage for extra gain 

Recommended component values 
for various gains 

R2 

*4. 7µF 

R1 
10k.Q 

o-------oov M0267 

= *this capacitor must be a low leakage type e.g. our 344 series. 

2. Temperature slew 

Gain 
x 

50 
20 
10 

560 
220 
100 

5.6 
2.2 
1.0 

The FET used with a pyroelectric detector requires a gate leakage resistor to earth in parallel with 
the element. This stabilizes its working point. The pyroelectric voltage appearing across this resistor 
is proportional to the rate of change of temperature. 
To ensure a low level of noise current from this resistor, its value should be of the order of 
3 x 101 0 n. When the temperature slew rate is 1 CC/minute, the pyroelectric voltage produced is 
1 volt. In a system which is designed to sense microvolts, this is almost certain to cause overload and 
any a.c. signal superimposed on this d.c. shift will be lost. 
Our detectors incorporate a bleed system which acts progressively on the d.c. shift caused by 
temperature slew. The law is logarithmic. 
Thus a slew rate of 0.1 °c/minute may produce on offset across the sensing element of 
200 millivolts, 1 CC/minute 280 millivolts and 10 CC/minute 360 millivolts. 
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Single element pyroelectric infrared detectors 

MECHANICAL AND ENVIRONMENTAL STANDARDS 

RPY88 
RPY89 

As part of the Quality Assurance programme, the detectors are assessed at regular intervals against the 
requirements of the following I EC standards. The frequency of testing and the limits and conditions 
for the pre- and post-test measurements are based on those stipulated for the CECC 50 000 series of 
approved transistors. 

Test Severity Duration Note 
IEC 68-2-3 Ca Damp Heat, steady state +40 oc, 95% RH 168 hours 1 

68-2-20 Ta Solderability +235 oc, 1.5 mm 5 seconds 
from header 

68-2-21 Ub Lead Fatigue 4 cycles 

68-2-1 A Low Temperature Storage -4o 0 c 2000 hours 2 

68-2-2 Ba High Temperature Storage +100 °c 2000 hours 2 

68-2-14 Nb Change of Temperature -40 oc to +100 oc 10 cycles 2 

68-2-6 Fe (B4) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 2 
196 ms-2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms-2 60 seconds 2 

68-2-27 Ea Shock 14700 ms-2 3 pulses 2 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +350°C,6 mm 3 seconds 3 
from header 

Notes 

1. The detectors are checked on a production batch release principle at approximately weekly 
intervals. This is equivalent to Group B. 

2. The detectors are checked at quarterly intervals. This is equivalent to Group C. 

3. This is an annual check. 
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Single element pyroelectric infrared detectors 
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RPY89 
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Single element pyroelectric infrared detectors 
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RPY88 
RPY89 l.._______ 
POLAR DIAGRAMS 

oo 
08763 

90°Li_L.L_L.L.1_L...LL...L....L.Ll_L-1.......L...L....L.I::!!!Jilol!~L...L_L_L.1_L.L.J--1.....LL.1_L.L.J__L_J_LlJ90° 
100 50 0 50 responsivity (%) 100 

Typical Field of View in x-x plane (see Mechanical Data) 

00 
08762 

90°LJ_L...J.....L_.Lj_j_...L...J__L_j_.Lj_L.LJL...J.._J_:c::'!~~Ll__j_L_l_L_LJ__L_L_L_1_L_LJ__L_j_LlJ90° 

100 50 0 50 responsivity (%) 100 

Typical Field of View in y-y plane (see Mechanical Data) 
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Single element pyroelectric infrared detectors RPY88 
RPY89 
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RPY90A,C,D,and E 

LATGS PYROELECTRIC INFRARED DETECTORS 

This series of pyroelectric infrared detectors is designed to replace conventional bolometers. The 
sensitive material is L-alanine doped triglycine sulphate* (LATGS) which operates at room temperature 
and has a good broadband performance. Each device has a 2.0 x 0.5 mm sensitive area and is available 
with a selection of window materials giving a range of spectral performance. A pre-amplifer with short 
circuit protection is incorporated. 

QUICK REFERENCE DATA 

RPY90A 

RPY90C 

RPY90D 

RPY90E 

Window 
material 

caesium iodide 

KRS-5 

silicon (AR coated -
optimized for 8 to 14 µm 
use). 

sapphire 

RPY90A 
N.E.P.** (500K, 10, 1) 

Responsivity (500K, 10) 

Recommended operating voltage 

Operating frequency range 

Optimum operating temperature range 

Field of view 

typ. 

typ. 

Spectral Window 
response description 

µm 

1 to 70 transparent, hygroscopic, soft 

1to40 non-hygroscopic, toxic 

1.2 to 15 non-hygroscopic 

1to6.5 transparent, non-hygroscopic 

1.0 x 10- 10 WHz-% 

8.0 x 103 vw- 1 

9 v 
10 to 1000 Hz 

-20 to +45 oc 

>60 degrees 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

PRODUCT SAFETY 

Modern high technology materials have been used in the manufacture of this device to ensure high 
performance. Some of these materials are toxic in certain circumstances. Mechanical or electrical damage 
is unlikely to give rise to any hazard, but toxic vapours may be generated if the device is heated to 
destruction. Disposal of large quantities should therefore be carried out in accordance with the Deposit 
of Poisonous Waste Act 1972 and the·Control of Pollution Act 1974, or with the latest legislation. 

• LATGS cuts off below A= 1 µm, where incident energy is no longer absorbed. 

** Noise Equivalent Power 
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RPY90A,C,D,&E l _________________ _ 
MECHANICAL DATA Dimensions in mm 

Signal output 
(yellow) 

Supply voltage 
(red) 

Section A-A 

Earth 
(green) 

Element d1mens1ons 
2.0 x 0.5 

7,3 max 

--t=:==i==ti=I _ l 3.2 m" 
Element plane 

4 3¢ 
37 /·Fov-:-\ f 

>so0 I 011675 

Three female connectors are supplied with each device to fit Sealectro feed th roughs type no. FTSM 14. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 

Supply voltage max. +18 v 
Supply current max. 10 mA 

Ambient operating temperature -20 to +45 oc 

Storage temperature -20 to +55 oc 

CHARACTERISTICS at T amb = 20 oc, using a 500 K black body source 

RPY90A c D E 

N.E.P. (500 K, 10, 1) typ. 1.0 1.3 1.6 3.0 x 10-10 WHz·'h 

< 1.5 2.0 2.4 4.5 x 10-10 WHz·'h 

Responsivity (500 K, 10)* typ. 8.0 6.2 5.0 2.7 x 103 vw-1 

Noise per unit 
bandwidth at 10 Hz typ. 0.8 0.8 0.8 0.8 µVHz·'h 

Output voltage > 2 2 2 2 v 
(d.c.level) typ. 3 3 3 3 v 

< 8 8 8 8 v 
Output impedance < 4 4 4 4 kn 
Element dimensions all types: 2.0 x 0.5 mm 

Field of view all types: > 60 degrees 

Operating voltage range all types: 8 to 10 v 
Supply current all types: up to 10 mA 

*These detectors can also be supplied with an integral frequency compensated amplifier similar to that 
described under Application Information. This would, for example, increase the responsivity by up to 
x 100 with an amplifier designed to give a flat response to 20 Hz. 
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LA TGS pyroelectric infrared detectors RPY90A,C,D,and E 

OPERATING NOTES 

1. The detector is supplied with a black plastic cap to protect the window. This cap must be removed 
before operation. 

2. The shape of the electrical output waveform is the integral of the incident radiation waveform. 

3. It is inadvisable to operate the detector at mains related frequencies. 

4. To avoid the possibility of optical microphony, the detector must be firmly mounted. 

5. An increase in temperature of the element will produce a negative going signal at the output. 

6. Provided that the operating voltage does not exceed 10 V, the maximum time for the output to be 
short-circuited (to the supply or common rail) is unlimited. 

DEFINITIONS 

1. N.E.P. (Noise Equivalent Power), WHz-% 
This is the r.m.s. value of the incident, chopped, radiant power necessary to produce an r.m.s. signal 
to r.m.s. noise ratio of unity. The r.m.s. noise refers to the value calculated for unit square root 
bandwidth VHz·Y:._ 

2. Responsivity vw- 1 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped, radiant 
power. 
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RPY90A,C,D,and E 

APPLICATION INFORMATION 

1. The pyroelectric element may be considered as a capacitor whose charge state changes with temp
erature. It also behaves as a normal capacitor, i.e. its voltage changes with charge. Thus a change of 
temperature results in a change of voltage. It can be seen that, for a given change in amplitude of 
incident radiation, the resulting change in temperature will decrease as the chopping frequency 
increases. Thus the voltage change will also decrease with frequency. In addition, there is a 90° 
phase lag between the thermal and electrical signals. The voltage signal therefore becomes the 
integral of the radiation signal. 

2. 

Voltage 
08112 

Frequency compensating amplifier 
The following circuit is designed to be connected directly to the detector output and may be 
used to compensate for the falling responsivity characteristic with frequency. It is a simple 'virtual 
earth' amplifier which uses a series input capacitor to provide increasing current through the feed
back resistor R2 with increasing frequency. The time constants R2 C2 and R3 C3 are chosen to 
coincide with R1 C1, where R1 is the output impedance of the detector (<4.0 k.Q) . 

08572 
..-~~~~~~-e~~~~~-u+9V 

3,9k.Q(R3) 

Output 

Cl 
o4 ........ --1-....-r-----r--. 

Input C3 

The table below gives recommended component values for various roll-off frequencies (approx. -3 dB 
point). 

Frequency C1 C3 R2 C2 
Hz nF kn nF 

30 680 330 10 
300 68 220 1.5 
600 33 330 0.47 

1500 15 68 1.0 
3000 15 82 0.47 
4500 4.7 68 0.33 

With this circuit the original shape of the radiation waveform is restored at the output for chopping 
frequencies sensibly lower than the roll-off frequency. 
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LA TGS pyroelectric infrared detectors RPY90A,C,D,and E 

3. Additional stage for extra gain which may be connected directly to the detector output or to the 
output of the frequency compensating amplifier. 

TCA520B 

OV 

R2 

08076 

Recommended component values 
for various gains 

Gain 
x 

50 
20 
10 

560 
220 
100 

5.6 
2.2 
1.0 

*this capacitor must be a low leakage type, e.g. our 344 series 

D8689A 

100 

Transm1ss1on 
~ 

"' IL ~ ~ 
}, 
~ I ' 

(%) 

75 

v \ " 1 
~ Si (AR coated) I 1 

\ 

50 
KRS-5 Csl 

-

25 

Sapphire 

0 I 
10 Wavelength (µm) 100 

Typical window transmission characteristics. 
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LA TGS pyroelectric infrared detector RPY90A,C,D,and E 

08631 A 
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LATGS pyroelectric infrared detectors RPY90A,C,D,and E 

DB634A 
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RPY90A,C,D,and E l _________________ _ 
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LA TGS PYROELECTRIC INFRARED DETECTORS 

This series of pyroelectric infrared detectors is designed to replace conventional bolometers. The 
sensitive material i5 L-alanine doped triglycine sulphate* (LATGS) which operates at room temperature 
and has a good broadband performance. Each device has a 2. 75 x 1.25 mm sensitive area and is available 
with a selection of window materials giving a range of spectral performance. A pre-amplifier with short 
circuit protection is incorporated. 

QUICK REFERENCE DATA 

RPY91A 

RPY91C 

RPY91D 

RPY91E 

Window 
material 

caesium iodide 

KRS-5 

silicon (AR coated
optimized for 8 to 14 µm 
use). 

sapphire 

Spectral 
response 

µm 

1 to 70 

1 to 40 

1.2 to 15 

1 to 6.5 

N.E.P.** (500K, 10, 1) 

Responsivity (500K, 10) 

RPY91A f typ. 1.5 x 10-10 

\ typ. fi5 x 103 

Recommended operating voltage 

Operating frequency range 

Optimum operating temperature range 

Field of view 

9 

10 to 1000 

-20 to +45 

>60 

Window 
description 

transparent, hygroscopic, soft 

non-hygroscopic, toxic 

non-hygroscopic 

transparent, non-hygroscopic 

WHz-Y:. 

vw- 1 

v 
Hz 

oc 
degrees 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

PRODUCT SAFETY 

Modern high technology materials have been used in the manufacture of this device to ensure high 
performance. Some of these materials are toxic in certain circumstances. Mechanical or electrical 
damage is unlikely to give rise to any hazard, but toxic vapours may be generated if the device is 
heated to destruction. Disposal of large quantities should therefore be carried out in accordance 
with the Deposit of Poisonous Waste Act 1972 and the Control of Pollution Act 1974, or with the 
latest legisation. 

* LATGS cuts off below A= 1 µm, where incident energy is no longer absorbed. 

**Noise Equivalent Power 
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RPY91A,C,D,and E 

MECHANICAL DATA 

Signal output 
(yellow) 

Supply voltage 
(1ed) 

Section A-A 

Eanh 
(green) 

Dimensions in mm 

7.3 max 

-~~=r-TI _ l 3.2 m" 

4.34> 
37 

Element plane-

Three female connectors are supplied with each device to fit Sealectro feed th roughs type no. FT SM 14. 

RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC134) 

Supply voltage max. 

Supply current 

Ambient operating temperature 

Storage temperature 

max. 

CHARACTERISTICS at T amb = 20 oc, using a 500 K black body source 

RPY91A c D 

N.E.P. (500 K, 10, 1) typ. 1.5 2.0 2.5 
< 3.0 4.0 5.0 

Responsivity (500 K, 10)* typ. 6.5 5.0 4.0 

Noise per unit 
bandwidth at 10 Hz typ. 1.0 1.0 1.0 

Output voltage > 4 4 4 
(d.c. level) typ. 6 6 6 

< 8 8 8 

Output impedance < 4 4 4 

Element dimensions all types: 2.75 x 1.25 

Field of view all types:> 60 

Operating voltage range all types: 8 to 10 

Supply current all types: up to 10 

+18 v 
10 mA 

-20 to +45 oc 

-20 to +55 oc 

E 

4.5 x 10-10 WHz-% 
9.0 x 10- 10 WHz-'12 

2.3 x 103 vw- 1 

1.0 µVHz-% 

4 v 
6 v 
8 v 
4 k.Q 

mm 

degrees 

v 
mA 

*These detectors can also be supplied with an integral frequency compensated amplifier similar to that 
described under Application Information. This would, for example, increase the responsivity by up to 
x 100 with an amplifier designed to give a flat response to 20 Hz. 
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LATGS pyroelectric infrared detectors RPY91A,C,D,and E 

OPERATING NOTES 

1. The detector is supplied with a black plastic cap to protect the window. This cap must be removed 
before operation 

2. The shape of the electrical output waveform is the integral of the incident radiation waveform. 

3. It is inadvisable to operate the detector at mains related frequencies. 

4. To avoid the possibility of optical microphony, the detector must be firmly mounted. 

5. An increase in temperature of the element will produce a negative going signal at the output. 

6. Provided that the operating voltage does not exceed 10 V, the maximum time for the output to be 
short-circuited (to the supply or common rail) is unlimited. 

DEFINITIONS 

1. N.E.P. (Noise Equivalent Power)WHz-Y:. 
This is the r.m.s. value of the incident, chopped, radiant power necessary to produce an r.m.s. signal 
to r.m.s. noise ratio of unity. The r.m.s. noise refers to the value calculated for unit square root 
bandwidth VHz-Y:.. 

2. Responsivity vw- 1 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped, radiant 
power. 
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RPY91A,C,D,and E 

APPLICATION INFORMATION 

1. The pyroelectric element may be considered as a capacitor whose charge state changes with temp
erature. It also behaves as a normal capacitor, i.e. its voltage changes with charge. Thus a change of 
temperature results in a change of voltage. It can be seen that, for a given change in amplitude of 
incident radiation, the resulting change in temperature will decrease as the chopping frequency 
increases. Thus the voltage change will also decrease with frequency. In addition, there is a goo 
phase lag between the thermal and electrical signals. The voltage signal therefore becomes the 
integral of the radiation signal. 

2. 

__ __,, Radiatioo 

Voltage 
08112 

Frequency compensating amplifier 
The following circuit is designed to be connected directly to the detector output and may be 
used to compensate for the falling responsivity characteristic with frequency. It is a simple 'virtual 
earth' amplifier which uses a series input capacitor to provide increasing current through the feed
back resistor R2 with increasing frequency. The time constants R2 C2 and R3 C3 are chosen to 
coincide with R1 C1, where R1 is the output impedance of the detector(< 4.0 kQ) . 

08572 ..--~~~~~~---~~~~-<i+9V 

10okn 

Output 

Cl 
o-1 ...... -+-......,~-_. 

Input C3 

n-~~~~-<1>--~~~~~~+-~-<111--~-oov 

The table below gives recommended component values for various roll-off frequencies (approx. -3 dB 
point). 

Frequency C1 C3 R2 C2 
Hz nF kn nF 

30 680 330 10 
300 68 220 1.5 
600 33 330 0.47 

1500 15 68 1.0 
3000 15 82 0.47 
4500 4.7 68 0.33 

With this circuit the original shape of the radiation waveform is restored at the output for chopping 
frequencies sensibly lower than the roll-off frequency. 
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LATGS pyroelectric infrared detectors RPY91A,C,D,andE 

3. Additional stage for extra gain which may be connected directly to the detector output or to the 
output of the frequency compensating amp lifer. 

TCA520B 

av 

R2 

OB076 

Recommended component values 
for various gains 

Gain R1 R2 
x krl Mrl 

50 560 5.6 
20 220 2.2 
10 100 1.0 

*this capacitor must be a low leakage type, e.g. our 344 series 

D8689A 
100 -~ 

Transmission ;... .............. ,..,..._ ..... _~"-+--l----l--1--1-l----~---l----l----l--l-+-l-l---l 

(%) "' 

151-~~~J.._~--1-~'--4---+--~v~-1-~~~~+--~--1-~.___.._-f>..--1-1---+--1 

[7 \ ""\. ~ J7 .Si (AR coated) ::-S:\ 1 

50L------'-----'-----'--......_...__.___,_.._. ____ _.._ __ ....__.....__._.._..,_._.~ 
KRS-5 Csl 

l 
Sapphire 

OL...-~--'-~-'---'--~T_T.___.__._.__.__~___._~_.____.__,_._._.._._. 
1 10 Wavelength (µm) 100 

Typical window transmission characteristics. 
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LATGS pyroelectric infrared detectors RPY91A,C,D,and E 

D8643A 

- _ __, =:t-+=1 
1--t-+-+--+-t-+-- --1--1 
t--T--+-+--+-- t---1 --+-t - +-- --t--t- -+--t-1--t---+--•-t--< 
>--+--+--!--- t-+-1- - -- '-t--t--+-+-+-+-t--t--!--!-f--1 

I 

104 ~i¥-~§§~,~~~~~~~~~~ ·--+-+--1 --1 

R~~~~~v)ity 1-~-t-11-__ -++--__ ++----+-+--++-·-++_--+--:=__-_-1+-----it----1-,--_-1--1--t---t-l+- t-+--l _ _, 

t--+--+-+-+-+-+--+--+-+--+---t---t-- --t--11-- -1--+-i -

103 ~c~+~ 
-- +--+:::::j__ -~--j 

10-9 

N.E.P. 
1 

(WHz-2) 

t-+-+--+- - - t-+-1 - +-+-+--+ -1--1--t-+--+-+-
t--+--+-+-+--+----+--+-_,.__,._.-+--+--+--+---+--t----+--t--t-i 

t- 1--t-- -- +--+-+-- r-+_, 
I 
I 

F=J=: i:=t--J:--::t-::f::: ;::- ~-~ :.:::- ~--P:--i:.--+-+-- t:::j:_: --i=-:-1 
~ - 1---t-- ----t--t--1 - +-- :::t=t_:+--.::.-1 ~-t-- ~-::__, 
lo;;::::t--t--t- -+--+-+--+--+-+--1-- -+--11-- -- t- - +-
-;-;..... H t--+ --+ 

I I ,.. I I l 
10-10~~~~~~~~~~~~~~~~~~~~ t~-:-i -_ r-=+=1 ---+--·--+----+---+---+--+-~=!~=t~(=f~1-~ ---

t--+--+--+- l--t---1 --t-- - --11--+--+-t=t~ -
1-- t-- - t-- -- -t-- -+-+--+-- -+---+--+-+ 

- . --1 -1-+-+-- -----+-- - -t-- - -+-+-- 1-+t-+--
1.0 -

t--t--it- · 1--t-t- t--:_ :_ --++--f::-t-- --~ -- ~.::._1=:, 
Noise t-- --+---- · +-+--.+:-' ::_ +-=:-1~ 1-=+::'t=-i--- . --1 --~-+---f=-+-1 

1 t-- -- - I-+-- -f=+-t--t--t---t--t--t---- ----t -
(µVHz -2) 1-- - --t---t-1-- i- l - +- - 1--1 --+ ti-

0.1 l l l I I l l ~ l 
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Temperature (°C) 

RPY91A 

Typical 500K black body performance as a function of temperature 
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RPY91A,C,D,and E l __________________ _ 
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!'J 
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Tvpical 500K black body performance as a function of frequency 
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LATGS pyroelectric infrared detectors RPY91A,C,D,and E 

10-9 

N.E.P. 
1 

(WHz-2) 

08646A 

t--t------1----+----+----+- +--t-+--+---+--+--+--+--+--t---~---+--r-+--

t-----r-+--+--+--+------+---+---+--+---+-+--+--+------+---i~>----->-----r--i 
1---+-+--+---+--+--+--+---+---t--+--+---+--+---+----+---+---+--~--+-----i 

l---+-+---+---+---+---+---+--+---+---+-+--+---r---+--+---t--t----1.----t-~ 
. . I 

- j------1 - t- t----t-+-- --- ~l-r-+-+-- ---+-+-+----! - - t-~ t-- - ----1- -
'-:l::-t-----"l-i--1-+-++=-- t--"-;-.=t--=f--_t-_:_r:-:=t-~ t--j ~_::l - --= 

to.... r--t- --+--+-- ---1 --- -- - - I +- -
t---t---t---rt-=f~'-t'--!--l--t-+-+--+-~~-----1 -~-+-

-,.. I 

10 ' 
1 o- 1-----t-1 1-i -- - -- ---r--- t-- -- t-4---1 :~ -: ~ ::-:: 

1-_- 1-+- ~:r-:: --=+=--ri--~ 1=--1 = H--=-- -+ -t- -f.:-r -- -
--+--+--+-- - -- +--- --+- t---t---+- --- -+ - +--t--r- --1 -

t-t---1 - - -- - -- 1--+- r --- -- t-- ---+---i -t-t--+- --
-- - ---t--t-- - -+ +-~ -- +-----1 - +--t---+-+ -t-
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RPY91A,C,D,and E 

Responsivity 

0.1 10 
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Typical 500K black body performance as a function of frequency 
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LATGS pyroelectric infrared detectors 

Responsivity. 
(vw-11 

10-9 

N.E.P. 
1 

(WHz -2) 

10-10 

1.0 

Noise 
1 

(µVHz-2) 

0.1 
-20 

-

0 

RPY91A,C,D,and E 

D8649A 

,....., ,.. 

--j 

' 

20 40 60 
Temperature (°C) 

RPY91D 

Typical 500K black body performance as a function of temperature 
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RPY91A,C,D,and E 

0.1 10 

f---+--+-+-+++ttf---+--+-r++-tfflr--+--+-1--tttttt~-=I-'-+-tt+~ 
N.E.P. 

Responsivity 

1 lll 
Noise 

RPY91E 

Typical 500K black body performance as a function of frequency 
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LA TGS pyroelectric infrared detectors RPY91A,C,D, and E 

D8652A 
i-:::·$ 

r-+----+--+--+--+--+--+--+--+--+-+--+--+--+--+--+--+-+-t 

r·-+-+-·-+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--1 

104 ~§§~~§§~~tttttt~~~~ Responsivity. I= 
(vw-1i 

10-9 

N.E.P. 
1 

(WHz-2) 

Noise 
1 

(µVHz-2) 

-

t--t--t--t--t--t--t--t--t--1--<t--<>~1--<t--t--l--<t--l--<~---+-1 

,__,t---i--+--+-+-+-+-+-+-+-+-+-+-+-+-+--+-+-+--< 

r-t--t--t--t--t--t--t--t--~_,~~~t--t--~f-+-·-t--+--1 
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RPY93 

DUAL ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device specifically designed for passive IR intruder alarms. It has 
differentially connected dual elements, combined with a single impedance converting amplifier to 
provide immunity from common mode signals such as those generated by variations in ambient 
temperature, background radiation and acoustic noise. 
The detector will give an output signal only when radiation falling on the elements is unbalanced 
as in a focused system. 
It is sealed in a low profile T0-5 can with a window optically coated to restrict the response to 
wavelengths greater than 6.5 µm. 

QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to > 14 µm 

Responsivity (10 µm, 10), each element typ. 800 vw- 1 

Noise Equivalent Power (N.E.P.), 
(10 µm, 10, 1 ), each element typ. 1.4 x 10·9 WHz·Y2 

Element dimensions, each element 2 x 0.75 mm 

Element separation 0.5 mm 

Field of View in horizontal plane (x-x) typ. 120 degrees 

Operating voltage 9 v 
Optimum operating frequency range 0.1 to 1000 Hz 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

MECHANICAL DATA Dimensions in mm 

SOT-49E (low profile T0-5) 
4.7~ 12.7 4.1 min 

1 5 do not bend leads 
' within th•~ distance 

5.08 

element B envelope 

¢9.4 

element A 

PRODUCT SAFETY MO:t71 

Modern high technology materials have been used in the manufacture of this device to ensure high 
performance. Some of these materials are toxic in certain circumstances. Mechanical or electrical 
damage is unlikely to give rise to any hazard, but toxic vapours may be generated if the device is 
heated to destruction. Disposal of large quantities should therefore be carried 011t in accordance with 
the latest local legislation. 
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RPY93 l ____ _ 
SOLDERING 

1. When making soldered connections to the leads, a thermal shunt should be used. 

2. It is essential that any mains operated soldering iron should be both screened and earthed. 
Failure to observe these precautions could lead to the introduction of line voltage and possible 
damage to the device. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 

Supply voltage max. 

Temperature, operating 

Temperature, storage 

Lead soldering temperature,;;> 6 mm header, tsld < 3s 

max. 
min. 

max. 
min. 

max. 

CHARACTERISTICS (at Tamb = 25 ± 3 °c and with recommended circuit) 

Spectral Response 

Responsivity (10 µm, 10) 

N.E.P. (10 µm, 10, 1) 

Element matching 

Field of View (x-x plane) 

Operating voltage 

Notes 

notes 1 and 5 

notes 1 and 5 

note 2 

note 3 

note 4 

min. 

6.5 ± 0.5 

605 

8 

typ. 

800 

1.4 x 10·9 

±4 

120 

9 

30 

+50 
-40 

+70 
-40 

+350 

max. 

> 14 

3 x 10·9 

±20 

10 

1. Each element. These characteristics apply throughout the spectral response range. 

v 
oc 
oc 

oc 
oc 

oc 

µm 

vw· 1 

WHz-% 

% 

degrees 

v 

2. With both elements equally irradiated, the matching of the element signals is derived from:-

L!.S x 100, where SA and Ss are the signals of the two elements and L!.S is the signal with 
y, (SA+ Ss) 

both elements irradiated. 

3. Field of view to 50% of the maximum responsivity level. 

4. The detector will operate outside the quoted range but may have a degraded performance. 

5. For performance as a function of frequency and temperature see pages 6 and 7. 
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Dual element pyroelectric infrared detector RPY93 

RECOMMENDED CIRCUIT 

9V 

1.8kS2 

drain BCY71 

output 
gate 

1.Bkn 

"" elements 

Zg source 

470S2 

L ________ _ ov 

OPERATING NOTES 

1. The case potential must not be allowed to become positive with respect to the other two terminals .. 

2. It is inadvisable to operate the detector at mains related frequencies. 

3. To avoid the possibility of optical microphony, the detector must be firmly mounted. 

4. An increase in temperature of element A will produce a negative going signal at the output. For 
element B, the corresponding output will be positive going. 

5. Use recommended circuit for low noise operation. 

6. For simplicity of operation, a source follower may be used where noise.is not a problem. This may 
be achieved with a 22 k.\1 resistor between source and envelope with the positive supply taken to 
the drain terminal. This will give a voltage gain of approximately 0.9. 

DEFINITIONS 

1. Responsivity vw· 1 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped radiant 
power. 

2. N.E.P. (Noise Equivalent Power), WHz·Y:. 

This is the r.m.s. value of the incident, chopped radiant power necessary to produce an r.m.s. 
signal to r.m.s. noise ratio of unity. The r.m.s. noise refers to the value calculated for unit square 
root bandwidth VHz·Y:z. 



RPY93 

APPLICATION INFORMATION 

Optional additional stage for extra gain 

R2 

Rl 

M02G7 

*this capacitor must be a low leakage type e.g. our 344 series. 

552 M•reh 191331 

Recommended component values 
for various gains 

Gain R1 R2 
x k.Q Mil 

50 560 5.6 
20 220 2.2 
10 100 1.0 



Dual element pyroelectric infrared detector RPY93 

MECHANICAL AND ENVIRONMENTAL STANDARDS 

As part of the Quality Assurance programme, the detectors are assessed at regular intervals against the 
requirements of the following IEC standards. The frequency of testing and the limits and conditions 
for the pre- and post-test measurements are based on those stipulated for the CECC 50 000 series of 
approved transistors. 

Test Severity Duration Note 

IEC 68-2-3 Ca Damp Heat, steady state +40 °c, 95% RH 168 hours 

68-2-20 Ta Solderability +235 oc, 1.5 mm 5 seconds 
from header 

68-2-21 Ub Lead Fatigue 4 cycles 

68-2-1 A Low Temperature Storage -400C 2000 hours 2 

68-2-2 Ba High Temperature Storage +70 °c 2000 hours 2 

68-2-14 Nb Change of Temperature -40 oc to +70 oc 10 cycles 2 

68-2-6 Fe (84) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 2 
196 ms-2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms-2 60 seconds 2 

68-2-27 Ea Shock 14700 ms-2 3 pulses 2 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +350 oc, 6 mm 3 seconds 3 
from header 

Notes 

1. The detectors are checked on a production batch release principle at approximately weekly 
intervals. This is equivalent to Group 8. 

2. The detectors are checked at quarterly intervals. This is equivalent to Group C. 

3. This is an annual check. 
0 
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Dual element pyroelectric infrared detector 

08812A 

respons1v1tyH-++-H+t+++-+-1++-+-H-+-H-+-+-+-1++-+++-+-H-+-+++-l-H--l-l-++-+-I 
1vw-11 H-++-H+t+++-+-1++-+++-+-+-+-++-+-1-t-rr++-+-H-+-+++-+-H--l-l-++-+-1 

11Dµm,1 DI H-++-+-l-t-H--t-+-+-IH-+-+++-+-H--1-1--+-l-+-+-+++-+-H-+-+++-l-H--l-l-++-+-I 
lDDDt+++-H+t+++-+-1++-+++-+-t+++-+-IH-+-+++-+-H--l-l-++-+-H--l-l-++-+-I 

6DDH-++-+-l-+-H-++-+-IH-H-+-l-+-IH--l-l-++-+-H--H-++---l-+-+++-l----l--l-l-++-+-I 

4DDt--i-++-H+H-++-H+++++-+-H-++-+-l+H-++-+-l'-+-++++-+-'-+-+-+-+-l-+-I 

2DDH-++-H'-+-H--t-+-+-l--l--H-++-+-H-+-+-+-l-+-H-+-1-l-H-H-++-+-H--l-I-++-+-! 

-4D -2D 2D 4D 6D temperature (°CJ 

N.E.P. 

(WHz-%1H-+-+-+-l--l--H-+-+-+-l-+-H-+-l-+-IH-H-++-l-H--H-++---l-H--H--+-1~~~1-++-+-I 
( 10µm, 1 DI H-++-+-l-+-H-++-+-1-+-+-+++-+-H-+-+-l--l-+-H-+-+·-H-+-H--H--+-li--l-H-++-+-1 

x10- 9 H-++-+-l-+-H-++-+-1-+-+-+++-+-H-++-l--l-+-H--H--+-l---l-H--H--+-l--l-j-J-++~ 

-4D -2D 2D 4D 60 temperature (°C) 

noise 

(VHz-Y2) r+-++++-+-r+-++++-+-H-++-H-+-+-+++-+-r+-++++-+-W--H-++-1-W--H-J--J 
(10µm,1DIH-+-+++-+-H-+-++-l--l-H--l-l--+-l-+-+-++-+-+-IH-+-+++-l-H--l-l-++--l-H--W-1--I 

2Dl+-t-t-++++++-H-+-1-+-++++++-H-+-1-+++++-+-+-H-l-l-l--+-l-++-W-H~ 

x10-7H-t+++-+-H-t+-H-+-H-++-+-l-+-+-+++-+-Hr-1-1-++-l-H--l-l-++--l-H--H--1--I 

15H-t+-H-+-H-t+-H-+-H-+-+-+-l-+-+-++-+-¥-H--1-1-++--l-H--l-l-++--l-H--W-1--I 

-4D -2D 2D 4D 60 temperature (°C) 

Typical Responsivity, N.E.P., and Noise as functions of Temperature 
(one element screened) 
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POLAR DIAGRAMS 
o• 

Typical Field of View in x-x plane (see Mechanical Data) 

oo 
M0281 
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90°1..L.Ll_L_J_Ll_L...L_Ll_L...L_Ll_L...L_Ll::':'l'!!!OleE::::I_l_.LJL...L_l_.LJ-1.....L.LJL...L....LLJL...L_J_U90° 
100 50 0 50 responsivity (%) 100 

Typical Field of View in y-y plane (see Mechanical Data) 
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RPY94 

DUAL ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device specifically designed for passive IR intruder alarms. It has 
differentially connected dual elements, with wide separation, combined with a single impedance 
converting amplifier to provide immunity from common mode signals such as those generated by 
variations in ambient temperature, background radiation and acoustic noise. 
The detector will give an output signal only when the radiation falling on the elements is unbalanced 
as in a focused system. 
It is sealed in a low profile T0-5 can with a window optically coated to restrict the response to 
wavelengths greater than 6.5 µm. 

QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to > 14 

Responsivity (10 µm, 10). each element typ. 650 

Noise Equivalent Power (N.E.P.) 
(10 µm, 10, 1 ), each element typ. 1.5 x 10-9 

Element dimensions, each element 2x1 

Element separation 1.0 

Field of View in horizontal plane (x-x) typ. 130 

Operating voltage 9 

Optimum operating frequency range 0.1to1000 

This data must be read in conjunction with GENER.A.L SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

µm 

vw-1 

WHz-% 

mm 

mm 

degrees 

v 
Hz 

MECHANICAL DATA 

SOT-49E (low profile T0-5) 

Dimensions in mm 

element 8 

_,, 
PRODUCT SAFETY 

4.7~ 12.7 4.1 mm 

1 do not bend leads 
•5 w.thm this distance 

~9.4 
max 

5.08 

envelope 

Modern high technology materials have been used in the manufacture of this device to ensure high 
performance. Some of these materials are toxic in certain circumstances. Mechanical or electrical 
damage is unlikely to give rise to any hazard, but toxic vapours may be generated if the device is 
heated to destruction. Disposal of large quantities should therefore be carried out in accordance with 
the latest local legislation. 

M0215 
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RPY94 

SOLDERING 

1. When making soldered connections to the leads, a thermal shunt should be used. 

2. It is essential that any mains operated soldering iron should be both screened and earthed. 
Failure to observe these precautions could lead to the introduction of line voltage and possible 
damage to the device. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC134) 

Supply voltage max. 30 v 
Temperature, operating max. +50 oc 

min. -20 oc 

Temperature, storage max. +50 oc 
min. -20 oc 

Lead soldering temperature,;;;. 6 mm from header, tsld <; 3 s max. +350 oc 

CHARACTERISTICS (at Tamb = 25 °c ± 3 °c and with recommended circuit). 

min. typ. max. 

Spectral Response 6.5 ± 0.5 > 14 µm 

Responsivity (10 µm, 10) note 1 450 650 vw- 1 

N.E.P. (10 µm, 10, 1) note 1 1.5 x 10-9 6 x 10-9 WHz-Y2 

Element matching note 2 ± 20 % 

Field of View (x-x plane) note 3 130 degrees 

Operating voltage note 4 8 9 10 v 

Notes 

1. Each element. These characteristics apply throughout the spectral response range. 

2. With both elements irradiated, the matching of the element signals is derived from:-

6.S x 100, where SA and S9 are the signals of the two elements and 6.S is the signal with 
y, (SA+ S9) 

both elements irradiated. 

3. Field of view to 50% of the maximum responsivity level. 

4. The detector will operate outside the quoted range but may have a degraded performance. 

5. For performance as a function of frequency and temperature see pages 6 and 7. 
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Dual element pyroelectric infrared detector RPY94 

RECOMMENDED CIRCUIT 
9V 

1.8kS2 

r--·-------

i 
BCY71 

' 

I output 

I 
gate 

1.8kS2 

I ~ elements 

I 
source ?y 

' 

I 
4 70S2 

' L ________ _ envelope 
QV M0279 

OPERATING NOTES 

1. The case potential must not be allowed to become positive with respect to the other two terminals. 

2. It is inadvisable to operate the detector at mains related frequencies. 

3. To avoid the possibility of optical microphony, the detector must be firmly mounted. 

4. An increase in temperature of element A will produce a positive going signal at the output. For 
element B, the corresponding output will be negative going. 

5. Use recommended circuit for low noise operation. 

6. For simplicity of operation, a source follower may be used where noise is not a problem. This may 
be achieved with a 22 kn resistor between source and envelope with the positive supply taken to 
the drain terminal. This will give a voltage gain of approximately 0.9. 

DEFINITIONS 

1. Responsivity vw- 1 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped radiant 
power. 

2. N.E.P. (Noise Equivalent Power), WHz-Y, 

This is the r.m.s. value of the incident, chopped radiant power necessary to produce an r.m.s. 
signal to r.m.s. noise ratio of unity. The r.m.s. noise refers to the value calculated for unit square 
root bandwidth VHz-Y:i. 
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RPY94 l __ ----,-
APPLICATION INFORMATION 

Optional additional stage for extra gain 

R2 

*4.7µF 

Rl 
10kn 

"--""---"OV M02u7 

*this capacitor must be a low leakage type e.g. our 344 series. 

560 M•reh 1983 I 

Recommended component value 
for various gains 

Gain 
x 

50 
20 
10 

560 
220 
100 

5.6 
2.2 
1.0 



Dual element pyroelectric infrared detector RPY94 

.MECHANICAL AND ENVIRONMENTAL STANDARDS 

As part of the Quality Assurance programme, the detectors are assessed at regular intervals against the 
requirements of the following IEC standards. The frequency of testing and the limits and conditions 
for the pre· and post-test measurements are based on those stipulated for the CECC 50 000 series of 
approved transistors. 

Test 

IEC 68-2-3 Ca Damp Heat, steady state 

68-2-20 Ta Solderability 

68-2-21 Ub Lead Fatigue 

68-2-1 A Low Temperature Storage 

68-2-2 Ba High Temperature Storage 

68-2-14 Nb Change of Temperature 

68-2-6 Fe (84) Vibration, swept frequency 

68-2-7 Ga Acceleration, steady state 

68-2-27 Ea Shock 

68-2-20 Tb Resistance to Solder Heat 

Notes 

Severity 

+40 °c, 95% RH 

+235 oc, 1.5 mm 
from header 

4 cycles 

-20 °c 
+50 °c 
-20 oc to +50 oc 

125 Hz to 2 kHz 
196 ms-2 

196000 ms-2 

14700 ms- 2 

+350 oc, 6 mm 
from header 

Duration 

168 hours 

5 seconds 

2000 hours 

2000 hours 

10 cycles 

2 h in each 
orientation 

60 seconds 

3 pulses 
6 orientations 

3 seconds 

1. The detectors are checked on a production batch release principle at approximately weekly 
intervals. This is equivalent to Group B. 

2. The detectors are checked at quarterly intervals. This is equivalent to Group C. 

3. This is an annual check. 
10 
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Typical normalized window transmission characteristic 
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RPY94 

respons1v1ty 
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Dual element pyroelectric infrared detector 

M0291 
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Typical Responsivity, N.E.P., and Noise as functions of Temperature 
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RPY94 l __ _ 
POLAR DIAGRAMS 

0 M0294 

90°u.....L....L-'-..J.....L....l.-1-...L.....L..J.-1-...L.....L....L-1-.J.....JL.L::i:!l""""':::..L--'-L.l-L--L.1-.1-L...L.L...1.-L..L_L.J.-L..L..J.J90° 
100 50 0 50 responsivity (%} 100 

Typical Field of View in x-x plane (see Mechanical Data) 

0 M0301 
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RPY95 

DUAL ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device specifically designed for passive IR intruder alarms. It has 
differentially connected dual elements, with wide separation, combined with a single impedance 
converting amplifier to provide immunity from common mode signals such as those generated by 
variations in ambient temperature, background radiation and acoustic noise. 
The detector will give an output signal only when the radiation falling on the elements is unbalanced 
as in a focused system. 
It is sealed in a low profile T0-5 can with a window optically coated to restrict the response to 
wavelengths greater than 6.5 µm. 

QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to> 14 

Responsivity (10 µm, 10), each element typ. 450 

Noise Equivalent Power (N.E.P.) 
(10 µm, 10, 1 ), each element typ. 2.1 x 10-9 

Element dimensions, each element 2 x 1 

Element separation 1.0 

Field of View in horizontal plane (x-x) typ. 110 

Operating voltage 9 

Optimum operating frequency range 0.1to1000 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

µm 

vw- 1 

WHz-'h 

mm 

mm 

degrees 

v 
Hz 

MECHANICAL DATA 

SOT-49F (low profile T0-5) 

Dimensions in mm 

element B 

element A 

PRODUCT SAFETY 

4.7~ 12.7 4,1 min 

not bend leads 
thin this distance 

.,....___ 5.08 

envelope 

¢9,4 

M0295 

Modern high technology materials have been used in the manufacture of this device to ensure high 
performance. Some of these materials are toxic in certain circumstances. Mechanical or electrical 
damage is unlikely to give rise to any hazard, but toxic vapours may be generated if the device is 
heated to destruction. Disposal of large quantities should therefore be carried out in accordance with 
the latest local legislation. 
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RPY95 

SOLDERING 

1. When making soldered connections to the leads, a thermal shunt should be used. 

2. It is essential that any mains operated soldering iron should be both screened and earthed. 
Failure to observe these precautions could lead to the introduction of line voltage and possible 
damage to the device. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 

Supply voltage max. 30 

Temperature, operating max. +50 
min. -20 

Temperature, storage max. +50 
min. -20 

Lead soldering temperature;;;,, 6 mm from header, tsld.;;; 3 s max. +350 

CHARACTERISTICS (at Tamb = 25 oc ± 3 oc and with recommended circuit} 

min. typ. max. 

Spectral Response 6.5 ± 0.5 > 14 

Responsivity (10 µm, 10) note 1 265 450 

N.E.P. (10 µm, 10, 1) note 2 2.1x10-9 6 x 10-9 

Element matching note 2 ± 20 

Field of View (x-x plane} note 3 110 

Operating voltage note 4 8 9 10 

Notes 

1. 

2. 

Each element. These characteristics apply throughout the spectral response range. 

With both elements irradiated, the matching of the element signals is derived from:

t.S 

v 
oc 
oc 

oc 
oc 

oc 

µm 

vw- 1 

WHz-% 

% 

degrees 

v 

(s ) x 100, where SA and Sa are the signals of the two elements and t.S is the signal 
y, A +Sa 

3. 

4. 

5. 

with both elements irradiated. 

Field of view to 50% of the maximum responsivity level. 

The detector will operate outside the quoted range but may have a degraded performance. 

For performance as a function frequency and temperature see pages 6 and 7. 
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Dual element pyroelectric infrared detector l.._ __ R_P_Y_9_5 __ 

RECOMMENDED CIRCUIT 
9V 

1.8kH 

BCY71 

output 
gate 

"' elements 

Zg source 

L ________ _ envelope 
M027~ ov 

OPERATING NOTES 

1. The case potential must not be allowed to become positive with respect to the other two terminals. 

2. It is inadvisable to operate the detector at mains related frequencies. 

3. To avoid the possibility of optical microphony, the detector must be firmly mounted. 

4. An increase in temperature of element A will produce a positive going signal at the output. For 
element B, the corresponding output will be negative going. 

5. Use recommended circuit for low noise operation. 

6. For simplicity of operation, a source follower may be used where noise is not a problem. This may 
be achieved with a 22 kU resistor between source and envelope with the positive supply taken to 
the drain terminal. This will give a voltage gain of approximately 0.9. 

DEFINITIONS 

1. Responsivity vw- 1 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped radiant 
power. 

2. N,E.P. (Noise Equivalent Power), WHz-% 

This is the r.m.s. value of the incident, chopped radiant power necessary to produce an r.m.s. 
signal to r.m.s. noise ratio of unity. The r.m.s. noise refers to the value calculated for unit square 
root bandwidth VHz-Y:.. 

---
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-RPY95 Jl __ _ 
APPLICATION INFORMATION 

Optional additional stage for extra gain 

R2 

Rl 

M02~7 

= *this capacitor must be a low leakage type e.g. our 344 series 
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Recommended component values 
for various gains 

Gain 
x 

50 
20 
10 

560 
220 
100 

5.6 
2.2 
1.0 



Dual element pyroelectric infrared detector RPY95 

MECHANICAL AND ENVIRONMENTAL STANDARDS 

As part of the Quality Assurance programme, the detectors are assessed at regular intervals against the 
requirements of the following I EC standards. The frequency of testing and the limits and conditions 
for the pre- and post-test measurements are based on those stipulated for the CECC 50 000 series of 
approved transistors. 

Test Severity Duration Note 

IEC 68-2-3 Ca Damp Heat, steady state +40 oc, 95% RH 168 hours 

68-2-20 Ta Solderability +235 oc, 1.5 mm 5 seconds 
from header 

68-2-21 Ub Lead Fatigue 4 cycles 1 

68-2-1 A Low Temperature Storage -20°c 2000 hours 2 

68-2-2 Ba High Temperature Storage +50 oc 2000 hours 2 

68-2-14 Nb Change of Temperature -20 °c to +50 °c 10 cycles 2 

68-2-6 Fe (84) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 2 
196 ms·2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms·2 60 seconds 2 

68-2-27 Ea Shock 14700 ms· 2 3 pulses 2 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +350 oc, 6 mm 3 seconds 3 
from header 

Notes 

1. The detectors are checked on a production batch release principle at approximately weekly 
intervals. This is equivalent to Group B. 

2. The detectors are checked at quartely intervals. This is equivalent to Group C. 

3. Th is is an annual check. 

10 
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Typical normalized window transmission characteristic 
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RPY95 

responsiv1ty 
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Dual element pyroelectric infrared detector 
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RPY95 

POLAR DIAGRAMS 

0 MD300 

90"U.-LL...L..l-L.L..L...LL.L...L..l.....L.L...l....LLC:::l.!lllO:::L..1.....LL.L...L.L-1.....J...-L....LL.L...L.J-1.....J...-L-LI9~ 
100 50 0 50 respons1v1ty (%) 100 

Typical Field of View in x·x plane (see Mechanical Data) 

0 M0302 

--
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RPY96 

SINGLE ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device, combined with a pre-amplifier which is stabilized to overcome d.c. 
saturation due to thermal changes. It is sealed in a low-profile T0-5 can. 

QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to > 14 

Responsivity, (10 µm, 10) typ. 130 

Noise Equivalent Power (N.E.P.), 
(lOµm, 10, 1) typ. 3.5 x 10-9 

Element dimensions 2 x 1 

Field of view typ. 105 

Operating voltage 9 

Optimum operating frequency range 0.1to1000 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

µm 

vw-1 

WHz-V> 

mm 

degrees 

v 
Hz 

MECHANICAL DATA 

SOT-49F (low profile T0-5) 

Dimensions in mm 

2 x 1 element 

PRODUCT SAFETY 

4.7~ 12.7 4.1 mm 

1 5 do not bend leads . •'"" '"":3-i I ! 
11!1 

¢8.5 ¢4.0 I I I 
8.2 mm I ., L I ¢ 1.0 ! ¢m0,.5,3 

L~J' i ......_m'_' -11--~f ~· 

:Fi~~~~'p1ane jif' L., 
element 
plane 2.6 

2.3 

¢9.4 

+-- 5.08 

envelope 

M02811 

Modern high technology materials have been used in the manufacture of this device to ensure high 
performance. Some of these materials are toxic in certain circumstances. Mechanical or electrical 
damage is unlikely to give rise to any hazard, but toxic vapours may be generated if the device is 
heated to destruction. Disposal of large quantities should therefore be carried out in accordance with 
the latest local legislation. 

--
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RPY96 

SOLDERING 

1. When making soldered connections to the leads, a thermal shunt should be used. 

2. It is essential that any mains operated soldering iron should be both screened and earthed. 
Failure to observe these precautions could lead to the introduction of line voltage and possible 
damage to the device. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC134) 

Supply voltage max. 30 

Temperature, operating max. +60 
min. -40 

Temperature, storage max. +70 
min. -40 

Lead soldering temperature,;;;;, 6 mm from header, tsld <:;;; 3 s max. +350 

CHARACTERISTICS (at Tamb = 25 ± 3 °c and with recommended circuit). 

min. typ. max. 

Spectral Response 6.5 ± 0.5 >14 

Responsivity (10 µm, 10) notes 1 and 4 95 130 

N.E.P. (10 µm, 10, 1) notes 1 and 4 3.5 x 10·9 9 x 10·9 

Field of View, note 2 150 

Operating voltage note 3 8 9 10 

Notes 

1. These characteristics apply throughout the spectral response range. 

2. Field of view to 50% of the maximum responsivity level. 

3. The detector will operate outside the quoted range but may have a degraded performance. 

4. For performance as a function of frequency and temperature, see pages 4 and 5. 

RECOMMENDED CIRCUIT 
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Single element pyroelectric infrared detector RPY96 

. OPERATING NOTES 

1. The case potential must not be allowed to become positive with respect to the other two terminals. 

2. It is inadvisable to operate the detector at mains related frequencies. 

3. To avoid the possibility of optical microphony, the detector must be firmly mounted. 

4. An increase in temperature of the element will produce a negative going signal at the output. 

DEFINITIONS 

1. Responsivity vw- 1 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped radiant 
power. 

2. N.E.P. (Noise Equivalent Power). WHz-Y:. 

This is the r.m.s. value of the incident, chopped radiant power necessary to produce an r.m.s. 
signal to r.m.s. noise ratio of unity. The r.m.s. noise refers to the value calculated for unit square 
root bandwidth VHz-Y:.. 

MECHANICAL AND ENVIRONMENTAL STANDARDS 

As part of the Quality Assurance programme, the detectors are assessed at regular intervals against the 
requirements of the following IEC standards. The frequency of testing and the limits and conditions 
for the pre-and post-test measurements are based on those stipulated for the CECC 50 000 series of 
approved transistors. 

Test Severity Duration Note 
IEC 68-2-3 Ca Damp Heat, steady state +40 oc, 95% RH 168 hours 

68-2-20 Ta Solderability +235°c,1.5 mm 5 seconds 
from header 

68-2-21 Ub Lead Fatigue 4 cycles 

68-2-1 A Low Temperature Storage -40 oc 2000 hours 2 

68-2-2 Ba High Temperature Storage +70 °c 2000 hours 2 

68-2-14 Nb Change of Temperature -40 °c to +70 °c 10 cycles 2 

68-2-6 Fe (B4) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 2 
196 ms-2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms-2 60 se9onds 2 
68-2-27 Ea Shock 14700 ms-2 3 pulses 2 

6 orientations 

68-2-20 Tb Resistance to Solder Heat +350°C,6 mm 3 seconds 3 
from header 

Notes 

1. The detectors are checked on a production batch release principle at approximately weekly 
intervals. This is equivalent to Group B. 

2. The detectors are checked at quarterly intervals. This is equivalent to Group C. 

3. This is an annual check. 
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Single element pyroelectric infrared detector 
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RPY96 

POLAR DIAGRAMS 
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Single element pyroelectric infrared detector RPY96 

l-+--1--1--l--f--l-----l~l-+-+--+--+--+cJ~'-+-l-----l~i-.o-t--+--+f--~-+--+--+--+--"'• -t--t--

O.S>-+--+--+--+--t--+--+~+--+--+--+--+-t-t--+-+--+~+--+--+--+--+---+--+--+--++--+--+--+--+---1 

00~+--~~~~~~~~~5-+~~__,~~+--+--~~~10__,~~+--+--+--~~~~~15 

wavelength (µml 

Typical normalized window transmission characteristic 

--

( """" 1983 579 





___ J RPY97 

DUAL ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device specifically designed for battery operated passive infrared 
movement sensors such as intruder alarms and light switches. It has differentially connected dual 
elements which provide immunity from common mode signals such as those generated by variations in 
ambient temperature, background radiation and acoustic noise. The wide separation of the elements 
makes this detector compatible with most optical systems. The dual elements are combined with a 
single impedance converting amplifier, which is specially designed to function from low voltage supplies 
with low current consumption. The detector will give an output signal only when the radiation falling 
on the elements is unbalanced, as in a focused system. It is sealed in a low profile T0-5 can with a 
window optically coated to restrict the response to wavelengths greater than 6.5 µm. 

QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to> 14 µm 

Responsivity ( 10 µm, 10), each element (see circuit 1) typ. 150 vw- 1 

Responsivity (10 µm, 10), each element (see circuit 2) typ. 720 vw- 1 

Noise Equivalent Power (N.E.P.) 
( 10 µm, 10, 1), each element typ. 1.5 x 10-9 WHz-Y, 

Element dimensions, each element nom. 2.1 x 0.9 mm 

Element separation nom. 1.0 mm 

Field of View in horizontal plane (x-x) typ. 130 degrees 

Operating voltage min. 3 v 
Optimum operating frequency range 0.1 to 20 Hz 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

1.0mm gap element B 

element A 

~:~~ ~;~ 
not bend leads 

thin this distance 

¢9.4 

Dimensions in mm 

- 5.08 
envelope 
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RPY97 

PRODUCT SAFETY 
Modern high technology materials have been used in the manufacture of this device to ensure high 
performance. Some of these materials are toxic in certain circumstances. Mechanical or electrical 
damage is unlikely to give rise to any hazard, but toxic vapours may be generated if the device is heated 
to destruction. Disposal of large quantities should therefore be carried out in accordance with the 
latest local legislation. 

SOLDERING 

1. When making soldered connections to the leads, a thermal shunt should be used. 

2. It is essential that any mains operated soldering iron used should be both screened and earthed. 
Failure to observe these precautions may lead to the introduction of line voltages and possible 
damage to the device. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC134). 

Supply voltage 30 
Temperature, operating range 

Temperature, storage range 

Lead soldering temperature,;;;,, 6 mm from header, tsld < 3 s max. 

OPERATING CONDITIONS 

Voltage 

Frequency 

OPERATING NOTES 

note 5 

note 5 

min. 

3 

0.1 

-40to +70 

-55 to +85 

max. 

10 

20 

+350 

1. The case potential must not be allowed to become positive with respect to the other two 
terminals. 

2. It is inadvisable to operate the detector at mains related frequencies. 

3. To avoid the possibility of optical microphony, the detector must be firmly mounted. 

v 
oc 
oc 
oc 

v 
Hz 

4. An increase in temperature of element A will produce a negative going signal at the output. For 
element B, the corresponding output will be positive going. 

5. The detector will operate outside the quoted range but may have a degraded performance. 
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Dual element pyroelectric infrared detector 

CHARACTERISTICS (at T amb = 25 oc ± 3 °c and with recommended circuit 1). 

min. typ. max. 
Spectral Response 6.5 ± 0.5 >14 
Responsivity (10 µm, 10) note 1 100 150 
Responsivity (10 µm, 10) note4 720 
N.E.P. (10µm, 10, 1) note 1 1.5 x 10·9 6 x 10-9 

Element matching note 2 ± 20 
Field of View (x-x plane) note 3 130 
Quiescent current 10 
Element dimensions 2.1 X 0.9 nominal 
Element separation 1.0 nominal 

Notes 

1. Each element. These characteristics apply throughout the spectral response range. 

2. With both elements irradiated, the matching of the element signals is derived from:

t.S 

RPY97 . 

µm 

vw-1 

vw- 1 

WHz-Y, 

% 

degrees 

µA 

mm 

mm 

X 100, where SA and Ss are the signals of the two elements and t.S is the signal 

with both elements irradiated. 

3. Field of view to 50% of the maximum responsivity level. 

4. The RPY97 has been specified in conjunction with a source follower circuit with a typical gain of 
0.9. For comparison with the RPY93, RPY94 and RPY95 dual element detectors, the alternative 
circuit shown should be used. This explains the difference in responsivity levels. 

CIRCUIT 1 (RECOMMENDED) 

drain 4V 

gate 

"' elements 

:I: Zg source output 

100k.Q 

L _________ envelope ov 
M0631 
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RPY97 

CIRCUIT 2 (ALTERNATIVE, XS GAIN) 

9V 

56kil 

drain BCY71 

output 
gate 

1.Bkn 

~ elements 

:::c: /q 'lOUICt' 

470S! 

L_. _______ _ envelopP 
'.1012 I ov 

DEFINITIONS 

1. Responsivity vw- 1 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped radiant 
power. 

2. N.E.P. (Noise Equivalent Power). WHz-Y, 

This is the r.m.s. value of the incident, chopped radiant power necessary to produce an r.m.s. 
signal to r.m.s. noise ratio of unity. The r.m.s. noise refers to the value calculated for unit square 
root bandwidth VHz-Y,. 
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Dual element pyroelectric infrared detector RPY97 

MECHANICAL AND ENVIRONMENTAL STANDARDS 

As part of the Quality Assurance programme, the detectors are assessed at regular intervals against the 
requirements of the following I EC standards. The frequency of testing and the limits and conditions for 
the pre- and post-test measurements are based on those stipulated for the CECC 50 000 series of 
approved transistors. 

Test Severity Duration Note 

IEC 68-2-3 Ca Damp Heat, steady state +40 oc, 95% RH 168 hours 

68-2-20 Ta Solderability +235 oc, 1.5 mm 5 seconds 
from header 

68-2-21 Ub Lead Fatigue 4 cycles 

68-2-1 Aa Low Temperature Storage -55 °c 2000 hours 2 

68-2-2 Ba High Temperature Storage +85 °c 2000 hours 2 

68-2-14 Nb Change of Temperature -55 oc to +85 oc 10 cycles 2 

68-2-6 Fe (84) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 2 
196 ms·2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms·' 60 seconds 2 

68-2-27 Ea Shock 14700 ms·2 3 pulses 2 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +350 oc, 6 mm 3 seconds 3 
from header 

Notes 

1. The detectors are checked on a production batch release principle at approximately weekly 
intervals. This is equivalent to Group B. 

2. The detectors are checked at quarterly intervals. This is equivalent to Group C. 

3. This is an annual check. 

10 Vt-. 
171 r'\ ...... 

171 \ lL ['I_.,_ 
7 r- y 

0.5 

10 15 
wavelength (µm) 

Typical normalized window transmission characteristic 
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RPY97 

M0728 
responsiv1ty 

1vw- 11 r--~t-+-t-+++1-tt-~-+----+-+-+++++t-~t-+-t-+++1-tt-~-+----+-+-++++H 

N.E.P. 
(WHZ-y, 

10-B 

10-9 

I 

10-10 

noise 
IVHz-"J 

10-B 

10-7 

10-B 

~ 

0.1 

3 
~ 

0.1 

M0729 

~ 

;;a 

1.0 10 frequency (Hz) 100 

M0730 

::-,,.. 

I'--. 

1.0 10 frequency (Hz) 100 

Typical Responsivity, N.E.P., and Noise as functions of Frequency 
(one element screened) 
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Dual element pyroelectric infrared detector 

rnpon11v1ty H-+++-IH-H-+++-IH-H--HH-H--l-+-HH-H--l-+-HH-H--l-++-11-1-H-+++-I 
1vw- 11 
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-40 -20 20 40 60 80 temperature (°C) 

Typical Responsivity, N.E.P., and Noise as functions of Temperature 
(one element screened) 

RPY97 
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RPY97 l __ _ 
POLAR DIAGRAMS 
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PHOTOCONDUCTIVE 
DEVICES l ___ _ 

Cell voltage 

Cell current 

Illumination current 

Initial illummatton current 

LIST OF SYMBOLS 

Equ11tbnum illuminatton current 

Dark current 

Initial dark current 

Equilibrium dark current 

Illumination resistance 

Initial illuminatton resistance 

Eqmlibrium illumination resistance 

Dark resistance 

Initial dark resistance 

Equilibrium dark resistance 

Current rise time 

Current decay time 

Pulse duration 

Averaging time 

Pulse repetition rate 

Illumm:ition senFitivity 

Illumination response 

Voltage response 

Ambient tempernture 

Thermal resistance 

Temperature of CdS tablet 

Colour temperature 

Dissipat10n 

Illumination 

Initial drift 

Peak value {subscript) 
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PHOTOCONDUCTIVE 
DEVICES 

GENERAL OPERATIONAL RECOMMENDATIONS 
PHOTOCONDUCTIVE DEVICES 

l. GENERAL 

l. l These application directions arc valid for all types of photoconducttve cells, 
unless otherwise stated on the individual technical data sheets. 

l. 2 A photoconductive device is a light-sensitive device whose resistance vanes 
with the illummat10n on the device. 

l. 3 Where the term illummat10n is used m the followmg sect10ns it shall be 
taken to mean the radiant energy which is normally used to excite the device. 

l. 4 Also m the followmg sections, history 1s taken to mean the durat10n of the 
specified conditions plus a sufficient description of prev10us cond1t10ns. 

2. OPERA TING CHARACTERISTICS 

2.1 The data given on the mdividual technical data sheets arc based on the de
vices bemg uniformly illummated. 

2. 2 The illummation resistance 1s the ratio of the voltage across the device to 
the current through the device when illuminat10n is applied to the device. 

2. 2. l For a particular set of condtt10ns the equilibrium illummat10n resistance 
is the illumrnat10n resistance after such a time under these condit10ns 
that the rate of change of the tlluminat10n resistance is less than 13 per 
5 mrnutes. 

2. 2. 2 For a particular set of conditions the mJtial illummation resistance is the 
first virtually constant value of the illumrnc1t10n resistance after a period 
of storage or other operating condit10ns. 
The initial-illummation resistance usually occurs after a few seconds 
under the specified condit10ns. 

2. 3 The illumination current is the current which passes when a voltage and 
illumination are applied to the device. 

2. 3. 1 For a particular set of conditions the equilibrium illumination current is 
the illummauon current after such a time under these cond1t10ns that the 
rate of change of the 1llummat10n current is less than 13 per 5 minutes. 
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PHOTOCONDUCTIVE 
DEVICES l ____ _ 

2. 3. 2 For a particular set of cond1t10ns the mitial illumination current is the 
first virtually constant value of the illummat10n current after a period of 
storage or other operatmg conditions. 
The mitlal 1llummat10n current usually occurs after a few seconds under 
the spec1f1ed cond1t10ns. 

2. 4 The dark resistance is the resistance of the device in the absence of illumi
nat10n. 

2 .4 .1 For a particular set of condltions the equiltbnum dark resistance is the 
dark resistance after such a time under these condit10ns that the rate of 
change of the dark resistance is less than 23 per 5 minutes. 

2.4.2 For a particular set of condit10ns the imtlal dark resistance is the dark 
resistance after a spec1f1ed time under these conditions following a spec -
1f1ed history. 

2. 5 The dark current 1s the current which passes when a voltage 1s applied to 
the device m the absence of illumination. 

2. 5 .1 For a particular set of conditions the equilibrium dark current is the dark 
current after such a time under these conditions that the rate of change of 
the dark current is less than 23 per 5 minutes. 

2. 5. 2 For a particular set of conditions the mitial dark current 1s the dark cur-= rent after a specified time under these conditions immediately followmg = a specified history . ..... --
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2.6.1 For a particular set of conditions and history the current rise time is the 
time taken for the current through the device to nse to 903 to its mltlal il
lumination current measured from the mstant of starting the ilium mat ion. 

2.6.2 For a particular set of cond1t10ns and history the current decay tune 1s 
the time taken for the current through the device to fall to 103 of !ls value 
at the mstant of stoppmg the illuminat10n, measured from that mstant. 

11 t 
(%JI 

7Z00681 -t 

2. 7 The 11lummat1on sens1t1v1ty is the quotient of 11lummat1on current by the 
mc1dent 11luminat10n. 

2. 8 The 1llummat10n resistance (current) temperature response 1s the relllt10n
sh1p between the 11lummat10n resistance (current) and the ambient tempera
ture of the device under constant 1lluminat1on and voltage cond1t10ns. 

2. 9 For a particular set of conditions the mm al dnft ts the dtflerence between 
the equihbnum and initial 11lummat10n current, expressed as a percentage 
of the imtial illuminat10n current. 

2. IO The illummat10n response is the relationship between the mlttal 11lumrna-
6.log r1 

t1on resistance and the illumrnat10n, defmed as 6.log E 0 
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-----

3. THERMAL DATA 

3 .1 Ambient temperature. The ambient temperature of a device is the tempera
ture of the surrounding air of that device in its practical situation, which 
means that other elements m the same space or apparatus must have their 
normal maximum dissipation and that the same apparatus envelope must be 
used. This ambient temperature can normally be measured by usmg a mer
cury thermometer the mercury contamer of which has been blackened, placed 
at a distance of 5 mm from the envelope m the horizontal plane through the 
centre of the effective area of the CdS tablet. 
It shall be exposed to substantially the same radiant energy as that mcident 
on the CdS tablet. 

3. 2 The thermal resistance of a device 1s def med as the temperature difference 
between the hottest pmnt of the device and the dissipatmg medium, divided 
by the power dissipated in the device. 

4. OPERATIONAL NOTES 

4 .1 When a photoconductlve device 1s subjected to a change of operating condi -
tlons there may be a transient change of current 111 excess of that due to the 
difference between the equilibrium illummation currents. This transient 
change is called overshoot. 

t-

4. 2 Direct sunlight 1rrad1ation should be avoided. 

5. MOUNTING 

5 .1 If no restrictions are made on the 111d1v1dual published data sheets, the de
vice may be mounted in any position. 

5. 2 Most of the photoconductive devices may be soldered directly mto the cir
cuit, which is mdicated on the 111d1vidual published data sheets. However, 
the heat conducted to the seal of the device should be kept to a mmimum by 
the use of a thermal shunt. If not otherwise indicated, the device may be 
dip-soldered at a solder temperature of 240 oc for a maximum of 10 sec
onds up to a point 5 mm from the seals . 
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PHOTOCONDUCTIVE 
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6. STORAGE 

It is recommended that the devices be stored 111 the dark. At any rate direct 
sunlight irradiation should be avmdcd. 

7. LIMITING VALUES 

The linuungvalucs of photoconduct1vc devices .ire given 111 the absolute! max
imum rating system. 

8. OUTLINE DIMENSIONS 

The outline dimens10ns arc given in mm. 

9. MECHANICAL ROBUSTNESS 

N 

The condit10ns for shock and vibrat10n given on the 111div1dual data sheets arc 
111tended only to give an 111d1cat10n of the mechamcal qualny of the device. 
It 1s not advisable to subject the device lo such condit10ns. 

7Z101Ll.5 

(~0)1-+-1-+-1-H1-H-+-1-+-1-+-+-+-+-++-+++++++++-+-+-+-++-++-+-+-+-+-1-H1-H-+-1-+-+-+-+-++-++-+++-+-+-H 
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Type D response curve 

October 1972 595 

---



PHOTOCONDUCTIVE 
DEVICES 

zoo 
I1 

(%) 

150 

100 

50 

-

·-

E=500lux 

. ·i--

500 1000 

7Z08390 1 

after 16 h darkness 

typical values 

-

50lux 

15\1.\'J( 

- -

1500 zooo 2.500 t (ms) 

Current rise curves for cells with type D response curve 

f f .l I J: 

7208391 1 150 

after 16 h darkness H-

followed by 60 s E 
H-
t-+-
t-+-

typical values t-+-
H-

100 

11s: 
_... 

~ 
~ 

50 ~ ex 
I" 

lrs: ""' 1' 
] ,..., 

E '='5lux I"! r-i-
2'i ho. J_ 

'E 50lux 
500lux 

50 100 150 t (ms) 2.00 

Current decay curves for cells with type D response curve 

596 September 1974 



T MAINTENANCE TYPE 

I 
ORP60 
ORP66 

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELLS 

Top sensitive cadmium sulphide photoconductive cells in hermetically sealed all-glass 
envelope intended for on-off applications such as flame failure circuits, and for automat
ic brightness and contrast control in television receivers. 
The cells are shock and vibration resistant. 

QUICK REFERENCE DATA 

Power dissipation at T amb = 25 °c 
Cell voltage, d. c. and repetitive peak 

Cell resistance at 50 lx, 
2700 K colour temperature, ORP60 

ORP66 

Spectral response, current rise and 
decay curves 

Outline dimensions 

MECHANICAL DATA 

--~~~~~~~~~--~---< 

P max. 

V max. 

70 m'vV 

350 v 

60 k.'l:~ 

55 k~2 

type D 

max. 6 dia. x 15, 5 mm 

Dimensions in mm 

5max11 
-- 15,5 max -,-37min-

(th 
J~I-

- ,-
~l· =: c-.-----~= !o,43 

211-12±2 ~I """" 

Soldering 

The cell may be soldered directly into the circuit but heat conducted to the tablet should 
be kept to a minimum by the use of a thermal shunt. The cell may be dip-soldered at a 
solder temperature of 240 °c for maximum 10 sup to a point 5 mm from the seals. 

~) Not tinned. 

3) Sensitive surface. 
) Blue dot on ORP66. 
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ORP60 
ORP66 

ELECTRICAL DATA 

General 

The electrical properties of CdS cells are dependent on many factors such as illumina
tion, colour temperature of the light source, voltage, current, temperature, total time 
of operation in the circuit and time of operation during the last 24 hours prior to the 
measurement. The following basic characteristics are therefore only check points of the 
electrical properties of these devices measured with defined values of the various con
ditions and at delivery. 

Basic characteristics at Tamb = 25 °c, illumination with colour temperature of 2700 K 
and at delivery 

Initial dark resistance 
measured at 300 V d. c. applied via 
1 MQ, 20 s after switching off the illumination 

Initial illumination resistance 
measured at 30 V d. c. , illumination = 50 Ix, 
after 16 hrs in darkness 2) 

Eqmlibrium illumination resistance 
measured at 30 V d. c. , illumination = 50 Ix, 
after 15 min under the measuring conditions 

Negative temperature response of 
illumination resistance 

Voltage response 
rat 0, 5 V d. c. 
rat 30 V d. c. 

> 
typ. 
< 

> 
typ. 
< 

typ. 
<. 

Ct typ. 

ORP60 ORP66 

200 200 MQ 1) 

37,5 kQ 
60 kQ 

150 55 kQ 

37,5 krl 
75 krl 

190 90 krl 

0,2 %/°C 
0,5 %/ 0 c 

1,5 

1) The spread of the dark resistance is large and values higher than 1000 MQ 
are possible for the initial dark resistance. 

2) After 16 hours in darkness changes in the CdS material are still occurring but have 
only insignificant effect on the illumination resistance. 
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MAINTENANCE TYPE ORP61 
ORP62 

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELLS 

Side sensitive cadmium sulphide photoconductive cells in hermetically sealed ull-glass 
envelope intended for on-off applications such us flame failure circuits, and for automat
ic brightness and contrast control in television receivers. 
The cells are shock and vibration resistant. 

QUICK REFERENCE DATA 

Power dissipation at T amb = 25 oc 

Cell voltage, d. c. and repetitive peak 

Cell resistance at 50 lx, 
2700 K colour temperature 

Spectral response, current rise and 
decay curves 

Outline dimensions 

MECHANICAL DATA 

Soldering 

tt 

p 

v 

rlo 

ORP61 ORP62 

max. 70 100 mW 

max. 350 350 v 

typ. 60 45 kQ 

type D 

max. 6 dw. x 15, 5 mm 

Dimensions in mm 

The cell may be soldered directly mto the circuit but heat conducted to the tablet should 
be kept to a minimum by the use of a thermal shunt. The cell may be dipsoldered at a 
solder temperature of 240 oc for maximum 10 s up to a point 5 mm from the seals. 

1) Not tinned 
2) Centre of sensitive area 
3) ORP61 brown dot; ORP62 red dot. 
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ORP61 
ORP62 

ELECTRICAL DATA 

General 

The electrical properties of CdS cells are dependent on many factors such as illumina
tion, colour temperature of the light source, voltage, current, temperature, total time 
of operation in the circuit and time of operation during the last 24 hours prior to the 
measurement. The following basic characteristics are therefore only check points of the 
electrical properties of these devices measured with defined values of the various con
ditions and at delivery. 

Basic characteristics at Tamb = 25 °c, illumination with colour temperature of 2700 K 
and at delivery. 

Initial dark resistance 
ORP61 ORP62 

measured at 300 V d. c. applied via rdo > 200 150 MQ 1) 

1 MQ, 20 s after switching off the illumination 

Initial illumination resistance > 37,5 30 kQ 
measured at 30 V d. c .. illumination = 50 lx. rlo typ. 60 45 kQ 
after 16 hrs in darkness 2) < 150 100 kQ 

Equilibrium illumination resistance > 37,5 30 kQ 
measured at 30 V d. c. , illumination = 50 lx, rle typ. 75 60 kQ 
after 15 min under the measuring conditions < 190 170 kQ 

Negative temperature response of typ. 0,2 0,2 3/°C 
illumination resistance < 0,5 0,5 3/°C 

Voltage response 
rat 0,5 V d.c. Cl' typ. 1,5 l, 4 
rat 30 V d.c. 

l ) The spread of the dark resistance is large and values higher than 1000 MQ are possi
ble for the initial dark resistance. 

2 ) After 16 hours in darkness changes in the CdS material are still occurring but have 

only insignificant effect on the illumination resistance. 
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MAINTENANCE TYPE ORP68 
ORP69 

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELLS 

Top and side sensitive cadmium sulphide photoconductive cells in hermetically sealed 
all-glass envelope intended for on-off applications such as flame failure circuits, and 
for automatic brightr>f$S and contrast control in television receivers. 
The cells are shock and vibration resistant. 

QUICK REFERENCE DATA 

Power dissipation at T amb = 25 °c 
Cell voltage, d. c. and repetitive peak 

Cell resistance at SO Ix, 
2700 K colour temperature, ORP6'3 

ORP69 

Spectral response, current rise and 
decay curves 

P max. 

V max. 

rto typ. 
r10 typ. 

100 

350 

64 
30 

type D 

mW 

v 

kQ 
kQ 

Outline dimensions max. 6 dia. x 15,S mm 

MECHANICAL DATA Dimensions in mm 

Soldering 

(th 
J~/~ 

--15,5max---1-37min-
5max11 

---{"I-. ,-

5,2 - - - I - l=:::::======='_jo 43 
max - 2)1 -+ • t . 

3) I 
..__ 11,5±1 - 7Z6S651 

tt 

The cell may be soldered directly into the circuit but heat conducted to the tablet should 
be kept to a minimum by the use of a thermal shunt. The cell may be dipsoldered at a 
solder temperature of 240 °c for maximum 10 s up to a point 5 mm from the seals. 

1) Not tinned. 
2) Centre of sensitive area. 
3) ORP68: gray dot; ORP69: white dot. 

January 1981 II II 601 

----



----

ORP68 
ORP69 

ELECTRICAL DATA 

General 

The electrical properties of CdS cells are dependent on many factors such as illumina
tion, colour temperature of the light source, voltage, current, temperature, total time 
of operation in the circuit and the time of operation during the last 24 hours prior to the 
measurement. The following basic characteristics are therefore only check points of the 
electrical properties of these devices measured with defined values of the various con
ditions and at delivery. 

Basic characteristics at T amb = 25 °c, illumination with colour temperature of 2700 K 
and at delivery 

ORP68 ORP69 
Initial dark resistance 

measured with 300 V de. applied via 1 MQ, rdo > 150 100 MQ 1) 
20 s after switching off the illt:mination 

Initial illumination resistance > 30 20 kQ 
measured at 30 V de. , illumination= 50 lx, r10 typ. 46 30 kQ 
after 16 h in darkness 2) 3) < 100 60 kQ 

Equilibrium illumination resistance > 30 27 kQ 
measured at 30 V de. , illumination= 50 lx, rle typ. 60 46 kQ 
after 15 min under the measuringconditions < 170 ll5 kQ 

Negative temperature response of typ. 0,2 %/oc 
illumination resistance < 0,5 %/OC 

V 1 r at 0, 5 V d. c. 
o tage response r at 30 V d. c. typ. 1,4 

I) The spread of the dark resistance is large and values higher than 1000 MQ are possi
ble for the initial dark resistance. 

2) After 16 hours in darkness changes in the CdS material are still occurring but have 
only insignificant effect on the illumination resistance. 

3) Measured at top sensitivity. 
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II 
RPYSSA 

CADMIUM SULPHIDE PHOTOCONDUCTIVE DEVICE 

Cadmium sulphide photoconductive device with side sensitivity in plastic encapsulation. 
The device consists of two cells connected in series and is intended for general applica
tions. 

QUICK REFERENCE DATA 

Power dissipation at Tamb ~ 25 °c 
Voltage, d. c. and repetitive peak 

Resistance at 50 lux, Tc = 2700 °K 

Wavelengths at 50 3 sensitivity 

Outline dimensions 

MECHANICAL DATA 

Soldering 

• 5,3 

t 
37 
mm 

r5,3-j max 
l 
! 
I 
i 
! 

J_ 
-+-2,54+-

p 

v max. 

rto 

A. 

max. 

f1 .,....__ ,, 
r-11 ...,_ ,,, 
1IJ ,...__ 

tinned 

7Z65547 

100 mW 

50 v 
600 Q 

500 and 675 nm 

5,3x5,3xl,4 mm 

DimenRionR in mm 

The device may be soldered direct into the circuit but heat conduct~d to the tablet should 
be kept to a minimum by the use of a thermal shunt. 
It may be dip-soldered at a solder temperature of 270 °c for a maximum of 2 sup to a 
point 6 mm from the envelope. 
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RPY58A 

II I 
RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 

Cell voltage, d. c. and repetitive peak 

Cell.voltage, Prr s once per minute, tp s 5 ms 

Power dissipation, tav = 0, 5 s, Tamb s 25 °c 

Cell current, d. c. and repetitive peak 

Ambient temperature, storage and operating 
storage 

Temperature of CdS tablet 

THERMAL RESISTANCE 

Thermal resistance from CdS tablet to ambient 

CHARACTERISTICS 

Initial dark resistance, 
measured with 50 V d. c. applied via 
1 MQ, 20 s after switching off the 
illumination 

Initial ilumination resistance 
measured at 1 V d.c., illumination 
50 lx, Tc = 2700 K 

Initial drift 

q at 4700 K 
F4700 (= rl at 2856 K at constant illumination 

and using a Davis -Gibson filter) 

OPERATING NOTES 

v 
VM 

p 

Tamb 
Tstg 

Ttablet 

Rth t-a 

rdo 

rlo 

Do 

max. so v 
max. 100 v 
max. 100 mW 

max. 25 mA 

min. -40 oc 
max. +so oc 

max. +70 OC 

0,45 0c;mw 

> 200 kQ 

typ. 0,6 kQ 
0, 35-1, 4 kQ 

typ. 0 % 

typ. l, 2 

1. The device consits of two photoconductive cells connected in series. The resistance 
of the device is mainly governed by the resistance of that cell receiving the lower 
luminous flux. 
If it is required for any application that the device is partly shaded, the shadow line 
should be perpendicular to the axis of the device. 

2. For optimum heat dissipation use the shortest permissible lead length. 
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7Z10004 

N H+++-1++-1-+++-++++-l-++-+++-+++++-1-++-H+++-1++-H-1 
(0 /o)L-.L.L-'-'-'++-'-'-'-'-'-O--'-!-l-l--l-L-.L.L+++_j_j_j-1-'-l-1--'--'-'-'++-l--U 

1oottttttttt±m:1S=Ett1ttti±±t±mtttttttttttJ 

SOH+++-1++-l-Hl-+-++++-1-++-H++-H++-l-++-H+++-1++-H-1 

40H+++-1-++-1-+++++++-1-++-H++++++-l-l-\!-H++-H++-1-+-

l-l--l--+--+-->++-1--+1>-+-+++-l-l~~l-+--l--l-+ 
-l-+-l--+-+--l--1-1-~~l-W--l-

l-+-~-l--1--1--1-l-+-l--l-l__,__,_l-l-+-+-++-l-l-~ 1 +: +-l-+-'-l-~>-+--l--l-l-+--l-
20U-1--+-1-1-++-1.ti-1-......... --l-l-l---U--U-l--l-U.--l-l-l--l-l-1-1-+-+-1-1-++-1-+-

01+-00 500 600 700 A. (nm) 800 
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DEVELOPMENT SAMPLE DATA 
This 1nformatmn 1s derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production 

PHOTOCONDUCTIVE CELL 

RPY76B 

Lead sulphide, chemically deposited, photoconductive cell recommended for room temperature 
operation. It is encapsulated in a hermetically sealed envelope similar to T0-5, with an end-viewing 
window. It incorporates a germanium filter to cut off radiation at wavelengths below 1.5 µm. 

QUICK REFERENCE DATA 

Wavelength range at maximum response 1.8to2.2 µm 

Operating temperature 20 oc 

Current responsivity (2.0 µm, 800) typ. 2500 mAw- 1 

Voltage responsivity (2.0 µm, 800) typ. 6 x 105 vw- 1 

D* (2.0 µm, 800, 1) min. 1.0 x 1010 cm Hz 'hw- 1 

Time constant typ. 250 µs 

Sensitive area 1.0 x 1.0 mm 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

MECHANICAL DATA 

SOT-49/1 (similar to T0-5) Dimensions in mm 

38 
mm - 5.08 

1x1 element 

PRODUCT SAFETY 

Modern high technology materials have been used in the manufacture of this device to ensure high 
performance. Some of these materials are toxic in certain circumstances. Mechanical or electrical 
damage is unlikely to give rise to any hazard, but toxic vapours may be generated if the device is 
heated to destruction. Disposal of large quantities should therefore be carried out in accordance with 
the latest local legislation. 
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RPY76B 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134) 

Power dissipation (note 2) p max. 20 mW 
Storage temperature range Tstg -20 to +50 oc 

Ambient operating temperature range Tamb -20 to +50 oc 

CHARACTERISTICS T amb = 20 °c (see notes) 

Wavelength range at maximum response 1.8 to 2.2 µm 

Spectral response range (see page 5) 1.5 to 2.9 µm 

Cell resistance min. 100 kn 
typ. 240 kn 

Time constant (note 3) typ. 250 µs 

Field of view typ. 70 deg 

BLACK BODY PERFORMANCE 

Current responsivity (500K, 800) min. 10 mAw· 1 

typ. 25 mAw-1 

Voltage responsivity (500K, 800) typ. 6 x 103 vw· 1 

D* (500K, 800, 1) min. 1.0 X 108 cmHzY:.w· 1 

typ. 2.3 X 108 cmHzY:.w- 1 

N.E.P. (500K, 800, 1) max. 1.0 x 10·9 WHz-Y:. 

MONOCHROMATIC PERFORMANCE (2.0 µm radiation) 

Current responsivity (2.0 µm, 800) min. 1000 mAw· 1 

typ. 2500 mAw-1 

Voltage responsivity (2.0 µm, 800) typ. 6 X 10 5 vw- 1 

D* (2.0 µm, 800, 1) min. 1.0 x 1010 cmHzY:.w- 1 

typ. 2.3 x 101 0 cmHzY:.w-1 

N. E.P. (2.0 µm, 800, 1) max. 1.0 x 10·11 WHz-Y:. 

The above characteristics should be used in conjunction with the following notes. 

1. Test conditions 

The cell is operated at a temperature of 20 oc. The sensitive element is situated at a distance of 
264 mm from a black body source limited by an aperture of 3 mm diameter. 
The radiation path is interrupted at 800 Hz by a chopper blade at ambient temperature. Under these 
conditions the r.m.s. power at the element (chopping factor 2.2) is 4.5 µW cm-2 • 

A bias voltage of 24 Vis applied to the cell. Measurements of the detector output are made using a 
low value resistive load, followed by a current pre-amplifier, as shown in figure 1. The output is fed 
into an amplifier tuned to 800 Hz with a bandwidth of 50 Hz. 
The figures in brackets, which follow responsivity, D* and N.E.P. refer to the test conditions, for 
example, D* (2.0 µm, 800, 1) denotes monochromatic radiation incident on the detector of 
wavelength 2.0 µm, modulation frequency 800 Hz and electronic bandwidth of 1 Hz. 
The characteristics shown in the data for D* and N.E.P. are normalized to 1 Hz bandwidth. This 
means that with the 50 Hz bandwidth recommended for the test amplifier (figure 1). D* will bev'5Q 
higher than the normalized value and, conversely, N.E.P. will be reduced by the same factor. (See 
following definitions of D* and N.E.P.). 
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Photoconductive cell RPY76B 

D* and N.E.P. 

These are figures of merit for the materials of detectors and are fully discussed in most textbooks on 
infrared. D* is derived from the expression: 

D' 

where Is 

In 

A 

(,0.f) 

I y, 
~ X A (L'>f) 
In 

w 
Signal current 

Noise current 

Detector area 

Bandwidth of measuring amplifier 

w Radiation power incident on detector sensitive element 
(r.m.s. value in watts) 

The Noise Equivalent Power (N.E.P.) is related to D* by the expression: 

Ay, 
N.E.P. =

D* 

2. Variation of performance with bias 

Both signal and noise vary with bias in this type of cell. At bias levels at which the cell dissipation 
is less than 2.5 mW the maximum level of D* is maintained. At higher levels of dissipation the 
noise increases more rapidly than the signal so that although the responsivity increases, D* falls. 
The maximum responsivity typically occurs at a dissipation level of 10 mW, beyond which 
element heating takes place with a consequent reduction in responsivity. 

Variation of performance with temperature/life 

The quoted values are those which may be expected after storage or operation up to 20 °c. These 
values may change after storage or operation at temperatures up to the absolute maximum 
temperature of 50 °c. 

3. Time constant 

The detector time constant figure is based on the response to a step function of incident radiation. 
The quoted time indicates the interval between the moment of application and the output pulse 
reaching 63% of its peak value. 

4. Recommended operating conditions 

A suitable circuit is shown in Fig. 1. With this mode of operation, the signal is the short·circuit 
current, which is related to the open·circuit cell voltage by the expression: 

Voe= lsc X Reel I 
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