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DATA HANDBOOK SYSTEM 

Our Data Handbook System comprises more than 60 books with specifications on electronic compo­
nents, subassemblies and materials. It is made up of four series of handbooks: 

ELECTRON TUBES BLUE 

SEM !CONDUCTORS RED 

INTEGRATED CIRCUITS PURPLE 

COMPONENTS AND MATERIALS GREEN 

The contents of each series are listed on pages iv to viii. 

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

When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 

Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 

Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 

February 1984 iii 
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ELECTRON TUBES (BLUE SERIES) 

The blue series of data handbooks comprises: 

T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b Transmitting tubes for communications, ceramic types 

T3 Klystrons 

T4 Magnetrons for microwave heating 

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

T6 Geiger-MUiier tubes 

TB Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 

T9 Photo and electron multipliers 

T10 Plumbicon camera tubes and accessories 

T11 Microwave semiconductors and components 

T12 Vidicon and Newvicon camera tubes 

T 13 Image intensifiers and infrared detectors 

T15 Dry reed switches 

T16 Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 

iv October 1985 
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SEMICONDUCTORS (RED SERIES) 

The red series of data handbooks comprises: 

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

S2a Power diodes 

S2b Thyristors and triacs 

S3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b High-voltage and switching power transistors 

S5 Field-effect transistors 

S6 R. F. power transistors and modules 

S7 Surface mounted semiconductors 

SBa Light-emitting diodes 

SBb Devices for optoelectronics 
Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

S9 Power MOS transistors 

510 Wideband transistors and wideband hybrid IC modules 

S11 Microwave transistors 

S12 Surface acoustic wave devices 

S13 Semiconductor sensors 

*S14 Liquid Crystal Displays 

*To be issued shortly. 

('"'' 1986 

v 
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INTEGRATED CIRCUITS (PURPLE SERIES) 

The NEW SER I ES of handbooks is now completed. With effect from the publication date of this 
handbook the "N" in the handbook code number will be deleted. 
Handbooks to be replaced during 1986 are shown below. 

The purple series of handbooks comprises: 

IC01 Radio, audio and associated systems new issue 1986 
Bipolar, MOS IC01N 1985 

IC02a/b Video and associated systems new issue 1986 
Bipolar, MOS IC02Na/b 1985 

IC03 Integrated circuits for telephony new issue 1986 
Bipolar, MOS IC03N 1985 

IC04 HE4000B logic family new issue 1986 
CMOS IC4 1983 

IC05N HE4000B logic family - uncased ICs published 1984 
CMOS 

IC06N High-speed CMOS; PC74HC/HCT/HCU published 1986 
Logic family 

IC08 ECL 10K and 100K logic families New issue 1986 
IC08N 1984 

IC09N TTL logic series published 1986 

IC10 Memories new issue 1986 
MOS, TTL, ECL IC7 1982 

IC11N Linear LSI published 1985 

Supplement Linear LSI published 1986 
tolC11N 

IC12 12C-bus compatible ICs not yet issued 

IC13 Semi-custom new issue 1986 
Programmable Logic Devices (PLO) IC13N 1985 

IC14N Microprocessors, microcontrollers and peripherals published 1985 
Bipolar, MOS 

IC15 FAST TTL logic series new issue 1986 
IC15N 1985 

IC16 CMOS integrated circuits for clocks and watches first issue 1986 

IC17 Integrated Services Digital Networks (ISDN) not yet issued 

IC18 Microprocessors and peripherals new issue 1986* 

* The MicroprocesSors were included in handbook IC14N 1985, so IC18 will replace that part of 
IC14N. 

June 1986 
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COMPONENTS AND MATERIALS (GREEN SERIES) 

The green series of data handbooks comprises: 

C2 Television tuners, coaxial aerial .input assemblies, surface acoustic wave filters 

C3 Loudspeakers 

C4 Ferroxcube potcores, square cores and cross cores 

C5 Ferroxcube for power, audio/video and accelerators 

C6 Synchronous motors and gearboxes 

C7 Variable capacitors 

CS Variable mains transformers 

C9 Piezoelectric quartz devices 

C11 Varistors, thermistors and sensors 

C12 Potentiometers, encoders and switches 

C13 Fixed resistors 

C14 Electrolytic and solid capacitors 

C15 Ceramic capacitors 

C16 Permanent magriet materials 

C17 Stepping motors and associated electronics 

C18 Direct current motors 

C19 Piezoelectric ceramics 

C20 Wire-wound components for TVs and monitors 

C22 Film capacitors 

July 1986 vii 
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OPTOCOUPLERS 

Standard types, UL recognized and VDE approved 

Transistor output 

type case e.T.R. VeEsat 

IF=10mA IF= 10 mA 
VeE=0,4V le= 2 mA 

min. max. max. (V) 

eNX35U SOT-908 0,4 0,9 0,4 
eNX39U SOT-908 0,6 1,0 0,4 
eNX36U SOT-908 0,8 2,0 0,4 
eNY57U SOT-908 0,2 0,8 0,4 
eNY57AU SOT-908 0,4 0,4 

* le= 4 mA. 

High-voltage transistor output 

type case e.T.R. VeEsat 

IF=10mA IF= 16 mA 
VeE=0,4V le= 2 mA 

min. max. max. (V) 

eNX38U SOT-908 0.7 I 2, 1 0,4 

Darlington transistor output 

type case e.T.R. VeEsat 

IF= 1 mA IF= 5 mA 
VeE = 1 V le=10mA 

min. max. max. (V) 

CNX48U SOT-908 5,0 l 1,0 

V10RM ton/toff ( typ.) 

le=2mA;Vee=5V; 
RL=100Q 

kV (a.c.) 
peak value ton (µs) t 0 ff (µs) 

4,4 3 3 
4,4 5,5 4 
4,4 8 6 
4,4 3 3 
4,4 5* 5* 

V10RM ton/toff (typ.) 

le=4mA;Vee=5V; 
RL = 100 n 

kV (a.c.) 
peak value ton (µs) toff (µs) 

4,4 5 5 

V10RM ton/to ff ( typ .) 

IF=1mA;Vee=5V; 
RL = 10on; R8E = 1 Mn 

kV (a.c.) 
peak value ton (µs) toff (µs) 

4,4 5 30 

V(8R)eEO 

min. (V) 

30 
30 
30 
30 
30 

V(8R)eEO 

min. tV) 

80 

V(8R)eEO 

min. IV) 

30 

page· 

99 
99 
99 

233 
233 

page 

131 

page 

159 

en 
G) p:! 
cm 
-() 
0 -I m-o z 



~ 

'­
r: 
:::i 
(1) 

<O 
00 
en 

___,, 

Standard types 

Transistor output 

type case 

eNX35 SOT-908 
eNX39 SOT-908 
eNX36 SOT-908 
eNY57 SOT-908 
eNY57A SOT-908 

e.T.R. 

IF= 10 mA 
VeE=0,4V 

min. max. 

0,4 0,9 
0,6 1,0 
0,8 2,0 
0,2 0,8 
0,4 

High-voltage transistor output 

type case e.T.R. 

If= 10 mA 
VeE=0,4V 

min. max. 

eNX38 SOT-908 0,7 I 2, 1 

Darlington transistor output 

type case e.T.R. 

If= 1 V 
VeE = 1 V 

min. max. 

eNX48 SOT-908 5,0 l 

VeEsat 

IF= 10 mA 
le= 2 mA 

max. (V) 

0,4 
0,4 
0,4 
0,4 
0,4 

VeEsat 

lf=16mA 
le= 2 mA 

max. (V) 

0,4 

VeEsat 

If =5 mA; 
le=10mA 

max. (V) 

1,0 

V10RM ton/toff (typ.) 

le=2mA;Vee=5V; 
RL=100D 

kV (a.c.) 
peak value ton (µs) toff (µs) 

4,4 3 3 
4,4 

I 

5,5 4 
4,4 8 6 
4,4 3 3 
4,4 5 5 

. 
V10RM ton/toff ( typ.) 

le= 4 mA; Vee= 5 V; 
RL=100D 

kV (a.c.) 
peak value ton (µs) toff (µs) 

4,4 5 5 

V10RM ton/toff ( typ.) 

lf=1mA;Vee=5V; 
RL = 100D; R8E = 1 MD 

kV (a.c.) 
peak value ton (µs} toff (µs) 

4,4 5 30 

V(8R)eEO 

min. (V) 

30 
30 
30 
30 
30 

V(~R)eEO 

min. (V) 

80 

V(8R)eEO 

min. (V) 

30 

page 

83 
83 
83 

219 
219 

page 

115 

page 

147 

en 
G> PJ cm -o 0-; m_ 

0 z 
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Other standard types, UL recognized or pending, VOE approved. 

Transistor output 

'"' e~e C.TR · V CE~' v, 0 RM ---!-;:;;;;;;;;;;;;;;:;-· ' --Vis RICEO 0"9' 
r------ ---~ ------ ------·-----------!--------------- ·-

IF= 10 mA IF=50mA lc=2mA;Vcc=10V; 
VcE=10V lc=2mA RL=100.11 

kV (a.c.) 
min. max. max. (V) peak value ton (µs) toff (µs) min. (V) 

f------+--------1---~---t-------+------f-------------+------

4N25 SOT-908 0,2 0,5 2,820 3 3 I 30 291 

4N25A SOT-908 0,2 0,5 2,820 3 3 1· 30 291 
4N26 SOT-908 0,2 0,5 2,820 3 3 30 291 
4N27 SOT-908 0,1 0,5 2,820 3 3 30 291 
4N28 SOT-908 0, 1 0,5 2,820 3 3 30 291 

VcEsat--1
1

· v[o;M -1 '""i'off ''" r 
! IF=10mA l IF=10mA lc=2mA;Vcc=10V; 
i VcE=10V lc=0,5mA I RL=100.11 
I , I KV (a.c.) c----------------< 

>------>-------+-! min. _ max. I max. (V) peak value l ton (µs) toff (µs) 

4N35 SOT-908 11,0 I ' 0,3 4,4 7 5 
4N36 SOT 908 I 1,0 I I 0,3 2,820 7 5 
4N37 SOT-908 11,0 i 'I 0,3 2,820 7 5 

H 11 A2 SOT-908 0,2 I 0,4 2,820 I 3* 3* '1 

H 11 A3 SOT 908 0,2 i 0,4 2,820 I 3* 3* 
H11A4 SOT-908 0,1 ! 0,4 2,820 I ;. 3* i 

CTR. type case V(8R>CEO 

min. 1V) 
-----

30 
30 
30 
30 
30 
30 
30 

I page 

x 
x 
x 

. 259 
I 259 

1 
259 I 

I H11A5 

H11A1 SOT-908 0,5 JI_ i 0,4 2,820 I 3* 3·. 

SOT-908 0,3 __j_o,4 2,820 -12:_ __ ___2: _____ J __ _ 30 LJ 
* tr/tf. 

x : Data sheet available on request, UL recognition pending. 

(/) 

Qm 
c~ 
50 
m--1 
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Other standard types, UL recognized or pending, VOE approved. 

Transistor output (cont.) 

type case e.T.R. VeEsat V10RM I ton/toff (typ.) 

IF=10mA IF= 60 mA 
I 

le= 2 mA; Vee= 10 V; 
VeE = 10V le= 1,6mA 

I 
RL = 100 .Q 

kV (a.c.) r--
min. max. max. (V) peak value I tan (µs) toff (µs) 

MeT26 SOT-90B 0,06 l 0,5 l 4,4 l 3* 3* 

* tr/tf. 

case IC.~.R. _[ieEs~~--- I V10RM ton/toff(typ.) type 

-1 ' 
I lf=10mA I IF=16mA 1f=20mA:Vee=5V; 
I VeE=10V le=2mA RL=2k.Q;RsE=100K.Q 

V(BR)eEO page 

I 
I 

min. (V) 

30 271 

V(BR)eEO page 

I I kV (a.c.) . 

I I I min. max. I max. (V) peak value I tan (µs) taff (µs) ~. min._(_V_) __ -+------< 

I MCT2 ' SOT-908 ' 0,2 I 0,4 4,4 1 5 10 _J_~---- I 265 I 

High-voltage transistor output 

I type I case I C.T.R~ VeE~VIOR~n/toff(typ.) I V(B_f')CEO -~ 
1 

1F=1o~I 1F=~1 - I 1c=2mA:vcc=1ov: 

1 1 VcE~10v I lc=4mA , kV(a.c.) ~~~-=-1-~c:_:_ _______ _ 

:Jj-i~max. +~("0 _ _j P_eak _"'11~= _j _ t0_11_~s) _ __ t0_~f (µs) 

v~' 9 0, 1 j l 1,0 j 2,820 I 5 5 

4N38A_l:~T ~- 0, ~ __ l_ __ 1,0 _ 2,820 _ 1___5 _ _ ___ 5 

x: Data sheet available on request, UL recognition pending. 

min. (V) 

80 
80 

page 

x 
x 

(/) 

G)~ 
cm 
-() 
CJ -I m-o z 
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Other standard types, UL recognized or pending, VOE approved. 

High-voltage transistor output (cont.) 

type case e.T.R. VeEsat V10RM 

IF= 10 mA IF=10mA 
VeE = 5 V le= 2,5 mA 

kV (a.c.) 
min. max. max. (V) peak value 

eNY17-1 SOT-90B 0,4 O,B 0,3 4,4 
eNY17-2 SOT-90B 0,63 1,25 0,3 4,4 
eNY17-3 SOT-90B 1,0 2,0 0,3 4,4 

Darlington transistor output 

type case e.T.R. VeEsat V10RM 

IF= 1 mA IF= 1 mA 
VeE = 5 V le= 1 mA 

kV (a.c.) 
min. max. max. (V) peak value 

H11B1 SOT-90B 5,0 1,0 2,820 
H11 B2 SOT-90B 2,0 1,0 2,820 
H11 B3 SOT-90B 1,0 1,0 2,820 

type case e.T.R. VeEsat VIORM 

IF= 10 mA IF= 50 mA 
VeE = 5 V le= 50 mA 

kV (a.c.) 
min. max. max. (V) peak value 

H11B255 SOT-908 1,0 l 1,0 2,820 

x: Data sheet available on request, UL recognition pending . 

ton/toff (typ.) 

le= 2 mA; Vee= 10 V; 
RL=100Q 

ton (µs) toff (µs) 

5 5 

I 
5 5 
5 5 

tonltoff ( typ.) 

le= 10 mA; Vee= 10 V; 
RL = 100 Q 

ton (µs) toff (µs) 

125 100 
125 100 
125 100 

ton/toff (typ.) 

le= 10 mA; Vee= 10 V; 
RL = 100.Q 

ton (µs) toff (µs) 

I 
125 100 

V(BR)eEO 

min. (V) 

70 
70 
70 

V(BR)eEO 

min. IV) 

25 
25 
25 

V(BR)eEO 

min. (V) 

55 

page 

x 
x 
x 

page 

x 
x 
x 

page 

x 

(/) 

G) PJ 
cm 
-(") 
0 --l m-o z 
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Other standard types, UL recognized or pending, VOE approved. 

Darlington transistor output (cont.) 

type case e.T.R. VeEsat 

T IF= 10 mA IF= 50 mA; 
VeE = 5 V ' le =50 mA 

min. max. max. (V) 

MeA230 SOT-90B 1,0 1,0 
MeA231 SOT-90B 2,0 1,2* 
MeA255 SOT-90B 1,0 1,0 

IF= 10 mA 

Types for mains applications, UL recognized, VOE approved 

type case e.T.R. 

IF= 10mA 
VeE = 0,4 V 

min. max. 

eNX62 SOT-174 0,4 
eNX72 SOT-90B 0,4 
eNX82 SOT-212 0,4 
eNX83 SOT-212 0,4 

VDE approved for 4,4 kV. 
Max. values, RsE = 56 kn. 

VeEsat 

IF= 10mA 
le= 4 mA 

max. (V) 

0,4 
0,4 
0,4 
0,4 

Notes : eNX83, UL and VDE approval pending. 
eNX82 and eNX83, pin distance 10, 16 mm. 
eNX62 and eNX82 have no base connection. 

x : Data sheet available on request, UL recognition pending. 

V10RM 

I kV (a.c.) 
peak value 

4,4 
4,4 
4,4 

V10RM 

kV (a.c.) 
peak value 

5,3 
5,3* 
5,3 
5,3 

tonltoff (typ.) 

IF=10mA;Vee=5V; 
RL = 10on 

I 
I ton (µs) toff (µs) 

5 100 
5 100 
5 100 

ton/toff (typ.) 

le= 2 mA; Vee= 5 V; 
RL=100fl 

ton (µs) toff (µs) 

3 3 
26 2,5** 
3 3 
3 3 

1 V(BR)CEO 

l min. (V) 

I 30 
30 
55 

V(BR)eEO 

min. (V) 

50 
30 
50 
50 

page 

x 
x 
x 

page 

171 
183 
195 
207 

(J) 

Q m 
c i:;; 
-(') 
0-1 m_ 

0 
z 
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Types with input/output pin distance 15,24 mm 

. ''" J "~ ;:~"rno~:v t :~c~;m~AT~~,~~~~5V~---
I ~V (a.c.) I 

V(BR)eEO T-- pa; 
1 - ---

1 
I min. (V) 

CNX21 SOT211 ::; I m" I ;:: "''-r~:·· '"'"" I :on (µs) --~!f.~!l_ ___ _ 
eNY62 SOT-91 B 0,25 I 0,4 I 5,3 3 3 

eNY63 SOT-91B 0,5 I 0,4"' I 4,4 . 5 5----~----

30 
50 
30 

75 
247 
247 

Typ. value. 
trftf (Vee= 20 Vl. 

• le= 4 mA 

Types for telephony applications, recognized by French CN ET 

l case e.T.R. VeEsat - l V10RM I ton/toff (typ.) I - -VIB~)eEO I page I 
I IF=2mA IF=50mA I : le=16mA;Vee=5V; , 

i VeE=5V le=10mA ! I RL=1k.11 'I I 

type 

i i kV (a.c.) . I 
~ 

1

1 min. max. ~- (V) i peak value J ton (µs) !off (µs) min. (Vl __ ,_!

1 

__ _ 

~500 . SOT-90B 0,3 l 0,4 l 2,5 I 20 50 30 . x 

I case I 
' I 

e.T.R. r' IF= 2 mA 
: VeE = 5 V I I 

, I 

I 
! min. 

SL5501 J soT-90B I oii] 
max. 

x : Data sheet available on request. 

VeEsat lv-10-~-M--l--to_n_/t-ott{;~~J-
--+----------+---"-----+--------------

V (BR )CEO page 

1F=10 mA; 1 le=16mA;Vee=5V; 
le=0,5mA RL=1k.11 ' 

kV(a.c.) ~ 
max. (V) 

1 
peak value t 0 n (µs) !off (µs) _ I min. (V) I 

0,4 i 2,5 20 50 . 30 x . CJ) 
m 

Qr 
cm 
-() 
0-1 m-o 

z 
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Types for telephony applications, recognized by CNET (cont.) 

type case e.T.R. VeEsat 

IF= 2 mA IF= 20 mA 
VeE = 5V le= 1 mA 

min. max. max. (V) 

SL5502R SOT-211 0,20 I 0,3 

type case e.T.R. VeEsat 

IF= 2 mA IF= 20 mA; 
VeE = 5 V le= 2 mA 

min. max. max. (V) 

SL5504 SOT-908 0,15 0,4 

SL5511 SOT-908 0,25 0,4 

New generation of optocouplers with GaAIAs emitter diode 

Low current types, transistor output 

type case e.T.R. 

IF=10mA 
VeE=0,4V 

min. 

CNG35 SOT-908 0,4 
eNG36 SOT-908 0,8 

Typ. value at IF = 2 mA. 
Typ. value at IF = 0,5 mA. 

x : Data sheet available on request. 

max. 

0,9 
2,0 
1,0* 
0,6** 

VeEsat 

IF=10mA; 
le= 2 mA 

max. (V) 

0,4 
0,4 

V10RM ton/toff (typ.) 

le= 10 mA; Vee= 10 V; 
RL = 1 kil 

kV (a.c.) 
peak value ton (µs) toff (µs) 

2,5 25 25 

V10RM ton/toff (typ.) 

le= 16 mA; Vee= 5 V; 
RL = 1 kil 

kV (a.c.) 
peak value ton (µs) toff (µs) 

2,5 50 100 

2,5 20 50 

V10RM ton/toff ( typ.) 

le=2mA;Vee=5V; 
RL=100Q 

kV (a.c.) 
peak value ton {µs) toff {µs) 

4,4 3 3 
4,4 8 6 

V(8R)eEO 

min. (V) 

32 

V(8R)eEO 

min. (V) 

80 

30 

V(8R)eEO 

min. (V) 

30 
30 

page 

x 

page 

x 

x 

page 

53 
53 

en 
G)m 
c~ -o 
0 -I m_ 

0 z 
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New generation of optocouplers with GaAIAs emitter diode (cont.) 
Telephony applications, approved by British Telecom (output transistor) 

typ; ---1-,;;;;-~ l""~~,-TV,~RM -i- ~~nfto~f(~yp~)-- -- - -]- -V(BR)eEO- :-t ;age -r-- I 1-~c~ ~o;,Av I:~: :'m";A 11 kV'"' ~---~c_L=_=_2~-~_;_~_v_~_e_=_5_v_._-~~~T- -- ---- ' --

P040/;;; I 5oT9oB I :~: [ ~' I ~:' IV_) - I :~:k va~.-111 ___ :on (µs) :off (µs) t- ;~n~_V_) -- I 277 

~--~--- 0,25* L I I - -

Min. value at IF= 1 mA; VeE = 0,4 V. 

Note : The P040/44A can replace each individual type P040A, P041 A, P042A, P043A and P044A. 

High-speed type, diode/transistor output 

type case 1 C.T.R. 

CNR36 SOT 97f 
SL5505S SOT-97F 

r V eE~-~~ii •ool•off l<yp.) V 18 RICEO '°'"~ 
mA ! IF=10mA' , lc=2mA;Vcc=5V; I 
5V I 1e= 2mA j RL=100S1 

1 

I 
I Vee= 4,5 v kV (a.c.) 

m.ax. -~_fl1_'1~~) p.:_~~on (µs) toff (µs) 
1 

min. (V) d 
~- 1 o,4 3,5 I o,85 o,85 18 67 

=_1~~·~~~4 3,5 I o,85 o,85 __J_ 22 x 

x : Data sheet available on request. 
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Types in metal encapsulation 

Transistor output 

type case C.T.R. 

lf=10mA 
VcE=0,4V 

min. max. 

CNX44 SOT-104C 0,3 
CNX46 SOT-104C 0,3 
CNY50-1 SOT-1048 0,25 
CNY50-2 SOT-1048 0,4 

Transistor output, GaAIAs emitter diode 

type case C.T.R. 

If= 10 mA 
I VcE=0,4V 

min. max. 

CNX44A SOT-104C 0,4 

I 
CNX91 SOT-18f I 0,3 
CNX92 SOT-18f 0,3 

• tr/tf. 

VcEsat V10RM ton/toff (typ.) 

ic=2mA;Vcc=5V; 

I RL=100D 

I kV (a.c.) 
max. (V) peak value ton (µs) toff (µs) 

1,0 5 5 
1,0 5 5 
1,0 5 5 
1,0 5 5 

VcEsat V10RM ton/toff (typ.) 

If= 50 mA lc=2mA;Vcc=5V; 
le= 2 mA RL=100D 

kV (a.c.) 
max. (V) peak value ton (µs) toff (µs) 

1,0 5 5 
0,4 0,8 5* 5* 
0,4 0,8 5* 5* 

--------~-----·----· 

V(8R)CEO 

min. (V) 

50 
50 
50 
50 

V(8R)CEO 

min. (V) 

60 
50 
50 
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OTHER OPTOELECTRONIC DEVICES 

Infrared GaAs and GaAIAs emitter diodes 

type case 

CQW89A SOD-6302 
COW89A-1 S00-6302 
COW89A-2 S00-6302 

CQY118 T0-18 
COY11C T0-18 

COY498 T0-18 
COY49C T0-18 

COY50 00-31 
COY52 00-31 

COY53S F0-81 

COY58A S00-53F 
COY58A-1 S00-53F 
COY58A-2 S00-53F 

COY89A S00-6382 
COY89A-1 S00-6382 
COY89A-2 S00-6382 

* tp =.:;;; 10 µs; o = 0,01 
** tp= 50µs; o = 0,05 
•tp = 100µs; o = 0,1 

••iv= 1 med 

Ap IF 
typ. max. 
(nm) (mA) 

830 130 
830 130 
830 130 

880 30 
880 30 

930 100 
930 100 

930 100 
930 100 

690 50 

930 50 
930 50 
930 50 

930 130 
930 130 
930 130 

IFRM VR 
max. max. 
(mA) (V) 

2500* 5 
2500* 5 
2500* 5 

200• 2 
200• 2 

1000* 5 
1000* 5 

500* 2 
500* 2 

3 

200* 5 
200* 5 
200* 5 

1000** 5 
1000** 5 
1000** 5 

<Pe le at 
typ. 
(µW) (mW/sr) 

8000 > 9 
8000 > 12 
8000 > 15 

100 0,064 
50 1,25 

>0,3 
>3,0 

700 0,180 
1500 0,450 

1 ...... 

1000 >2 
1000 >1 
1000 3 

12 000 > 9 
12 000 > 12 
12 000 > 15 

IF ev, 
typ. 

(mA) (o) 

100 40 
100 40 
100 40 

20 70 
20 7 

50 80 
50 15 

20 35 
20 35 

10 90 

20 20 
20 20 
20 20 

100 40 
100 40 
100 40 

tr/tf 
typ. 
(ns) 

30/30 
30/30 
30/30 

30/30 
30/30 

600/350 
600/350 

600/350 
600/350 

3000/3000 
3000/3000 
3000/3000 
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Recommended combinations of emitters and receivers 

emitter receivers 

COY11B BPX29 
COY11C BPX25 

COY49B BPX29, BPX72 
COY49C BPX25, BPX72 
COY50/52A BPX71-203/204, BPW71 
COY58A BPW22A-1, BPW22A-2 
COY58A-1 BPW22A-1, BPW22A-2 
COY58A-2 BPW22A-1, BPW22A-2 

COW89A BPW50 
COW89A-1 BPW50 
COW89A-2 BPW50 
COY89A BPW50 
COY89A-1 BPW50 
COY89A-2 BPW50 

Photo diodes 

type case "Ap VR IL at VR; Ee; Tc(K) IR at VR 
typ. max. typ. max. 
(nm) (V) (µA) (V) (mW/cm 2 ) 11.(nm) (nA) (V) 

BPW50 SOD-67 930 32 45 5 1 930 30 10 

BPX40 see note 800 18 8* 4.75 2856 500 15 
BPX41 800 18 24* 4,75 2856 1000 15 
BPX42 800 18 75* 4,75 2856 5000 10 

BPX61 SOT-49/3 850 32 70 5 4,75 2856 30 10 
BPX61P SOT-49/3 850 70 70 1 

Note: Types BPX40 to BPX42 are unencapsulated. * BPX40,41 and 42 measured in photovoltaic mode, min values. 

A 

(mm 2 ) 

5 

2, 1 
6,3 

24,8 

6,75 
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Phototransistors (NPN) 

type case VcEO le IL at VcE; Ee; Tc(K) I lcEO at VcE page 

I max. max. I max. 
(V) (mA) (mA) (V) (mW/cm 2 ) X(nm)* J (µA) (V) 

BPW22A-1 SOD-53F 50 25 1,5 to B 5 1 930* ! 0,1 30 341 
BPW22A-2 SOD-53F 50 25 5 to 25 5 1 930* l 0,1 30 341 

BPX25 SOT-29/2 50 100 >4 6 7,75 2856 
I 

0,1 24 I 361 

J BPX29 SOT-29/1 50 100 >0,2 6 7,75 2856 0,1 24 l 361 

-t l 391 
1 

BPX71 SOT-71A 50 20 0,5 to 15 5 20 2856 I 0,025 30 I 

BPX71-204 SOT-71A 50 20 7 to 15 5 20 2856 l 0,025 30 I 391 

BPX72 SOT-70A 50 25 0,5-3 5 4,75 2856 I 0.1 20 397 
BPX72D SOT-70A 50 25 0,85-3 5 4,75 2856 l 0,1 

20 397 
BPX72E SOT-70A 50 25 1,4-3 5 4,75 2856 0,1 20 397 
BPX72F SOT-70A 50 25 2,4-5 5 4,75 2856 0,1 20 397 

Photo-Darlington transistor 

r~~~;~- -rs~~~7~~-r -;-1~~ > 15 5 930* [ 0,1 10 I 353 l 
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Lasers and fibre-optic components 

Emitters 

type 

COF24 

516CQF-B 

502CQF 

503CQF 

COL 10A 

504COL 

COL13A 

COL16 

Receivers 

BPF24 

description 
-·---

GaAIAs high intensity LED. 
Hermetic T0-46 header with microlens. 
Radiant power coupled in fibre of 200 µm core diameter is 400 µWat 830 nm. 

GaAIAs multi-longitudinal mode diode laser coupled to a 50/125 µm graded index fibre; 
radiant output power 3 mW at 850 nm. Options also available for 820 and 870 nm. 

-

Buried heterostructure lnGaAsP laser diode emitting at 1,3 µm and coupled to a 50/125 µm graded index fibre. 
Built in SOT-191 together with a fast responding monitor diode. 

Buried heterostructure lnGaAsP laser diode coupled to a single mode fibre pigtail; radiant output power 1,5 mW 
at 1,3µm. 

AIGaAs double heterostructure laser with photo p-i-n diode optically coupled to the rear facet; radiant output 
power 5 mW at 820 nm. 

AIGaAs double heterostructure visible laser diode with photo p-i-n diode optically coupled to the rear facet; 
output power 5 mW at 780 nm. 

Collimator pen consisting of lens system and laser device with output power 2 mW. 

Collimator pen consisting of lens system and laser device with output power 2 mW. 

Si photo p-i-n diode in hermetic sealed T0-46 header with microlens. 
Responsivity 0,4 A/W. 
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Infrared sensors 
-----------,----------- ------- ------- - i - -··--- ---------1-------, 

number element spectral responsivity 

I 

N.E.P. 
of dimensions response typ. typ. 

type case elements mm µm V/W l W/Hz)I, page 
- ·---------- -----~- -- --- ---- - --------

RPY97 SOT-49H 2 2 x 1 6,5 to 14 (10µm, 10) (10µm, 10,1) 507 
150 I 1,5 X 10-9 

-----------1 -- t-- ; --j 

RPY100 SOT-49H 1 2 x 1 6 to 15 (10µm,10) I (10µm,10,1) 517 
150 I 2,5 x 10-9 

RPY101 SOT-49H 1 2 x 1,5 6 to 15 (10µm,10) : (10µm,10,1) 527 
150 l 3,8 x 10-9 

537J RPY102 SOT-49H 1 

I 

2x2 6 to 15 (10µm,10) T (10µm,10:1) 
75 I 5 X 1 Q- 9 

547 I RPY103 SOT-49H 2 2 x 1 I 6 to 15 I (10µm,10) I (10µm,10,1) 
I 150 l 2,2 x 10- 9 

RPY107 SOT49H 1 2 x 1 1 to 15 (500 K, 10) I (500 K, 10,1) 557 
I 

130 3,0 x 10-9 

RPY109 SOT-49H 1 2 x 2 1 to 15 (500 K, 10) (500 K, 10, 1) I 567 
65 6 x 10-9 I 

i 

P2105 SOT-49G 1 2x2 1 to 25 (500 K, 10) (500 K, 10.1) 577 
90 1,4 x 10-9 

Fresnel lens 

A low cost Fresnel lens array for use with sensors, suitable for general purpose movement sensing applications. It is designed to provide high 
sensitivity, long range monitoring up to at least 12 m, with goo volumetric coverage. 

Lens specification 

Focal length 

Nominal coverage 

Number of monitored zones 

Nominal average transmission 

Material 

30,5 mm 

12 m x 90 o 

A =8 
8=4 
C=3 

50 % 

polyethylene 

page 
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TYPE NUMBER SURVEY 

TYPE NUMBER 
SURVEY 

In this alphanumeric list we present all optoelectronic devices mentioned in this handbook 

8PF24 
8PW22A 
8PW50 
8PW71 
8PX25 
8PX29 
8PX40 
8PX41 
8PX42 
8PX61 
8PX61P 
8PX71 
8PX72 
CNG35 
CNG36 
CNR36 
CNX21 
CNX35 
CNX35U 
CNX36 
CNX36U 
CNX38 
CNX38U 
CNX39 
CNX39U 
CNX44 
CNX44A 
CNX46 
CNX48 
CNX48U 
CNX62 
CNX72 
CNX82 
CNX83 
CNX91 
CNX92 
CNY17-1 
CNY17-2 
CNY17-3 
CNY50 
CNY57 
CNY57A 
CNY57AU 
CNY57U 
CNY62 
CNY63 
COF24 
COL 10A 
COL 13A 
COL 16 

Photodiode for fibre-optic transmission, T0-46 
Photosensitive transistor, SOD-53F 
Photosensitive PIN diode for remote control, SOD-67 
Photo-Darlington transistor, SOT-71 
Phototransistor with lens, IR remote control, SOT-29/2 
Phototransistor with plane window, IR remote control, SOT-29/1 
Photodiode, sensitivity 14 nA/lx, unencapsulated 
Photodiode, sensitivity 40 nA/lx, unencapsulated 
Photodiode, sensitivity 150 nA/lx, unencapsulated 
Photodiode, sensitivity, 35 µA, SOT-49 
Photodiode, sensitivity, 35 µA, SOT-49 
Phototransistor with glass lens, SOT-71 A ( D0-31) 
Phototransistor with plastic lens, SOT-70A 
Optocoupler, 4,4 kV, C.T. R_ > 0,4, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,8, SOT-908 
Optocoupler, 4,4 kV, loL > 2 mA, SOT-97F 
Optocoupler, 10 kV, C.T.R. > 0,2, SOT-211 
Optocoupler, 4,4 kV, C.T.R. > 0,4, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,4, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,8, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,8, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 2, 1, SOT-908 
Optocoupler, 4,4 kV, C.T.R. < 2, 1, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,6, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,6, SOT-908 
Optocoupler, 1 kV, C.T.R. > 0,3, SOT-104C 
Optocoupler, 1 kV,SOT-104C 
Optocoupler, 1 kV, C.T.R. > 0,3, SOT-104C 
Optocoupler, 4,4 kV, C.T.R. > 5, SOT908 
Optocoupler, 4,4 kV, C.T.R. > 5, SOT-908 
Optocoupler, 5,3 kV, C.T.R. > 0,4, SOT-174 
Optocoupler, 5,3 kV, C.T.R. > 0,4, SOT-908 
Optocoupler, 5,3 kV, C.T.R. > 0,4, SOT-212 
Optocoupler, 5,3 kV, C.T.R. > 0,4, SOT-212 
Optocoupler, 0,8 kV, SOT-18F 
Optocoupler, 0,8 kV, SOT-18F 
Optocoupler, 4,4 kV, C.T.R_ > 0,4, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,63, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 1,0, SOT-908 
Optocoupler, 1 kV, C.T.R. > 2,5, SOT-1048 
Optocoupler, 4,4 kV, C.T.R. > 0,2, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,4, SOT-908 
Optocoupler, 4,4 kV, C.T. R. > 0,4, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,2, SOT-908 
Optocoupler, 5,3 kV, C.T.R. > 0,25, SOT-918 
Optocoupler, 4,3 kV, C.T.R. > 0,50, SOT-918 
LED, IR, for fibre-optic transmissions, SOT-46 
Laser diode, 5 mW, 820 nm, SOT-148 
Collimator pen, 2 mW, 820 nm 
Collimator pen, 2 mW, 780 nm 
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TYPE NUMBER 
SURVEY 

CQW89A 
COY118 
COY11C 
COY498 
CQY49C 
COY50 
COY52 
COY53S 
CQY58A 
COY89A 
Fresnel lens 
H11A1 
H11A2 
H11A3 
H11A4 
H11A5 
H11B1 
H1182 
H1183 
H11B255 
MCA230 
MCA231 
MCA255 
MCT2 
MCT26 
P044/44A 
P2105 
RPY97 
RPY100 
RPY101 
RPY102 
RPY103 
RPY107 
RPY109 
SL5500 
SL5501 
SL5502R 
SL5504 
SL5511 
SL5505S 
4N25 
4N25A 
4N26 
4N27 
4N28 
4N35 
4N36 
4N37 
4N38 
4N38A 
502CQF 
503CQF 
504COL 
516COF-8 

LED, IR, for remote control,¢ 5 mm, SOD-63D2 
LED, IR, for optical coupling, T0-18 with window 
LED, IR, for optical coupling, T0-18 with lens 
LED, IR, for optical coupling, T0-18,with window 
LED, IR, for optical coupling, T0-18 with lens 
LED, IR, for optical coupling,¢= 160 mW, modified D0-34 
LED, IR, for optical coupling,¢= 400 mW, modified D0-34 
LED, IR, for optical coupling, F0-81 
LED, IR, for optical coupling, SOD-53F 
LED, IR, for remote control, SOD-6382 
Focal length= 30,5 mm, nominal coverage= 12 m x 90° 
Optocoupler, 2,5 kV, C.T.R. > 0,5, SOT-908 
Optocoupler, 1,5 kV, C.T.R. > 0,2, SOT-908 
Optocoupler, 2,5 kV, C.T.R. > 0,2, SOT-908 
Optocoupler, 1,5 kV, C.T.R. > 0, 1, SOT-908 
Optocoupler, 2,82 kV, C.T.R. > 2,82, SOT-908 
Optocoupler, 2,82 kV, C.T. R. > 5,0, SOT-908 
Optocoupler, 2,82 kV, C.T.R. > 2,0, SOT-908 
Optocoupler, 2,82 kV, C.T.R. > 1,0, SOT-908 
Optocoupler, 2,82 kV, C.T.R. > 1,0, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 1,0, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 2,0, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 1,0, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,2, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,06, SOT-908 
Optocoupler, 1,5 kV, C.T. R. > 0,6, SOT-908 
Single element pyroelectric IR detector, 90 V /W, SOT-49G 
Dual eltment pyroelectric IR detector, 150 V /W, SOT-49H 
Single element pyroelectric IR detector, 150 V !W, SOT-49H 
Single element pyroelectric IR detector, 150 V !W, SOT-49H 
Single element pyroelectric IR detector, 75 V /W, SOT-49H 
Dual element pyroelectric IR detector, 150 V IW, SOT-49H 
Single element pyroelectric IR detector, 130 V /W, SOT-49H 
Single element pyroelectric detector, 65 V IW, SOT-49H 
Optocoupler, 2,5 kV, C.T.R. > 0,3, SOT-908 
Optocoupler, 2,5 kV, C.T. R. > 0, 15, SOT-908 
Optocoupler, 2,5 kV, C.T.R. > 0,20, SOT-211 
Optocoupler, 2,5 kV, C.T.R. > 0,15, SOT-908 
Optocoupler, 2,5 kV, C.T.R. > 0,25, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 0,2, SOT-97F 
Optocoupler, 2,5 kV, C.T.R. > 0,2, SOT-908 
Optocoupler, 1,775 kV, C.T.R. > 0,2, SOT-908 
Optocoupler, 1,5 kV, C.T.R. > 0,2, SOT-908 
Optocoupler, 1,5 kV, C.T.R. > 0, 1, SOT-908 
Optocoupler, 0,5 kV, C.T.R. > 0, 1, SOT-908 
Optocoupler, 4,4 kV, C.T.R. > 1,0, SOT-908 
Optocoupler, 2,82 kV, C.T.R. > 1,0, SOT-908 
Optocpupler, 2,82 kV, C.T.R. > 1,0, SOT-908 
Optocoupler, 2,82 kV, C.T.R. > 0, 1, SOT-908 
Optocoupler, 2,82 kV, C.T.R. > 0, 1, SOT-908 
Diode laser with fibre pigtail, 1300 nm, SOT-191 
Diode laser with fibre pigtail, 1300 nm, SOT-184 
Diode laser, 3 mW, 780 nm, SOT-148 
Diode laser, 5 mW, 850 nm, SOT-184 
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OPTOELECTRONIC 
DEVICES 

GENERAL SAFETY RECOMMENDATIONS 
OPTOELECTRONIC DEVICES 

1. GENERAL 

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 P{ct 1974, or with the latest legislation. 

3. FIRE 

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

Devices can contain arsenic, beryllium, 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 fol lowing 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. 
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OPTOELECTRONIC 
DEVICES 

- 6. OTHER COMPOUNDS 

26 

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. 

June 1986 



RATING SYSTEMS 

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 chosp~, 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. 

27 
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RATING 
SYSTEMS 

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. 

May 1983 
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II 
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 
0, d 
E,e 
F, f 
G,g 
K. k 
M,m 
0. Cl 

R, r 

(RMS), (rrr.s) 

s. s 

X, x 
Z,z 

Anode terminal 
Average va I ue 
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 bet\veen 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 ~-------II 
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) 

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 Ib(rms) 

c) peak values 
Example Ibm 

d) average values 
Example Ib(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: 

30 

Examples: I8 , i3, 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, If(rms) 
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LETTER SYMBOLS 

Subscripts for voltages 

Transistors: If it is necessary to indicate the points between which a vo.ltage 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: V CC' IEE 

Note: If it is necessary to indicate a •.·eference terminal, this should be done by a third 
subscript 

Example: VccE 

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:ipriate 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 

VB 2-F =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: r2c =continuous (d. c.) current flowing 
into the collector terminal of the 
second unit 

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

11 

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(avl 

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS 

Definition 

time n6s9es 

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. 

Ba5ic letters 

The foll owing 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; 

32 
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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-c-ase letters shall be used for the representation of electrical parameters inher­
ent in the device (with the exception of inductances and capacitances). 

Subscripts 

General subscripts 

The following is a list of the most important general subscripts used for electrical para­
meters of semiconductor devices: 

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 of a subscript shall be used for the designation of static (d. c.) 
values. 

Examples : hFE static value of forward current transfer ratio in common­
emitter configuration (d. c. current gain) 
d. c. value of the external emitter resistance. 

Note: The static value is the slope of the line from the origin to the operating point on 
the appropriate characteristic curve, i.e. the quotient of the appropriate electri­
cal quantities at the operating point. 

The lower-case variant of a subscript shall be used for the designation of small-signal 
values. 

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

Ze = Re+ jXe = small-signal value of the external 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 

February 1974 
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Subscripts for four-pole matrix parameters 

The first letter subscript (oi: double numeric subscript) indicates input, output, forward 
transfer or reverse transfer 

Examples: hi (or hll) 
h0 (or h22) 
hf (or h21 J 
hr (or n12) 

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

Exar:iples: hfe (or h21e), hFE (or h21E) 

Distinction between real and imaginary parts 

If it 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 may be used. 

Examples: Zi = Ri + i\ 
yfe = gfe + jbfe 

If such symbols do not exist or if they are not suitable, the following notation shall be 
used: 

Examples: Re (hib) etc. for the real part of hib 

Im (hib) etc. for the imaginary part of \b 
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PRO ELECTRON TYPE DESIGNATION CODE 

FOR SEMICONDUCTOR DEVICES 

TYPE 
DESIGNATION 

This type designation code applies to discrete semiconductor devices - as opposed to integrated 
circuits-, multiples of such devices and semiconductor chips. 

"Although not all type numbers accord with the Pro Electron system, the following explanation is given 

for the ones that do." 

A basic type number consists of: 

TWO LETTERS FOLLOWED BY A SERIAL NUMBER 

FIRST LETTER 

The first letter gives information about the material used for the active part of the devices. 

A. GERMANIUM or other material with band gap of 0,6 to 1,0 eV. 
B. SI LICON or other material with band gap of 1,0 to 1,3 eV. 
C. GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more. 
R. COMPOUND MATERIALS (e.g. Cadmium-Sulphide). 

SECOND LETTER 

The second letter indicates the function for which the device is primarily designed. 

A. DIODE; signal, low power 
B. DIODE; variable capacitance 
C. TRANSISTOR; low power, audio frequency (Rth j-mb > 15 K/W) 
D. TRANSISTOR; power, audio frequency ( Rth j-mb,;;;; 15 K/W) 
E. DIODE; tunnel 
F. TRANSISTOR; low power, high frequency (Rthj-mb > 15 K/W) 
G. MULTIPLE OF DISSIMILAR DEVICES - MISCELLANEOUS; e.g. oscillator 
H. DIODE; magnetic sensitive 
L. TRANSISTOR; power, high frequency ( Rth j-mb,;;;; 15 K/W) 
N. PHOTO-COUPLER 
P. RADIATION DETECTOR; e.g. high sensitivity phototransistor 
0. RADIATION GENERATOR; e.g. light-emitting diode (LED) 
R. CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rth j-mb > 15 K/W) 
S. TRANSISTOR; low power, switching (Rth j-mb > 15 K/W) 
T. CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Rth j-mb,;;;; 15 K/W) 
U. TRANSISTOR; power, switching (Rthj-mb,;;;; 15 K/W) 
X. DIODE: multiplier, e.g. varactor, step recovery 
Y. DIODE; rectifying, booster 
Z. DIODE; voltage reference or regulator (transient suppressor diode, with third letter W) 
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SERIAL NUMBER 

Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.* 
One letter (Z, Y, X, etc.} and two figures, running from 10 to 99, for devices primarily intended for 
industrial/professional equipment.* 
This letter has no fixed meaning except W, which is used for transient suppressor diodes. 

VERSION LETTER 

It indicates a minor variant of the basic type either electrically or mechanically. The letter never has a 
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud. 

SUFFIX 

Sub-classification can be used for devices supplied in a wide range of variants called associated types. 
Following sub-coding suffixes are in use; 

1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE 
NUMBER 
The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference} voltage 
A. 1% (according to IEC 63: series E96} 
B. 2% (according to IEC 63: series E48} 
C. 5% (according to I EC 63: series E24} 
D. 10% (according to IEC 63: series E12} 
E. 20% (according to IEC 63: series E6} 
The number denotes the typical operating (Zener} voltage related to the nominal current.rating for 
the whole range. 
The letter 'V' is used instead of the decimal point. 

2. TRANSIENT SUPPRESSOR DIODES: ONE NUMBER 
The NUMBER indicates the maximum recommended continuous reversed (stand-off} voltage VR. The 
letter 'V' is used as above. 

3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS: 
ONE NUMBER 
The NUMBER indicates the rated maximum repetitive peak reverse voltage (VRRMl or the rated 
repetitive peak off-state voltage (VDRMl. whichever is the lower. Reversed polarity is indicated by 
letter R, immediately after the number. 

4. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (-) 
The NUMBER indicates the d~pletion layer in µm. The resolution is indicated by a version LETTER. 

5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke 
(/). 
The NUMBER indicates how many basic devices are assembled into the array. 

* When these serial numbers are exhausted the serial number for consumer types may be extended to 
four figures, and that for industrial types to three figures. 
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DEFINITIONS FOR OPTOELECTRONIC DEVICES 
ACCORDING TO IEC 306 

DEFINITIONS AND UNITS VALID FOR INFRARED RADIATION 

Radiant flux, radiant power </i, P, (<fie) 

GENERAL 

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

unit: watt, W 

Radiant intensity le, I 

For a source of given direction, the radiant intensity is the radiant power leaving the source, or an 
element of the source, in an element of solid angle (Q) 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. 

d<fie 
E = - unit: watt per square metre, W/m 2 

dA 

DEFINITIONS AND UNITS VALID FOR VISIBLE LIGHT 

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 </i, (<fivl 

The luminous flux d<fi of a source of luminous intensity Iv in an element of solid angle of dil, is given by: 

d</i = lv.dn 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 (Q) containing the given direction, divided by that 
element of solid angle. 

unit: candela, cd 

Candela 

This is the luminous intensity in a given direction, of a source emitting monochromatic radiation at a 
frequency of 540 x 1012 Hz*, the radiant intensity of which, in that direction, being 1/683 W/sr. 

*Approximately 555 nm. 
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GENERAL 

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. 

d<f>v 
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 

Photocurrent lph 

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 
O.E. = "A 

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

he 
constant = - = 1,24 x 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 ot 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 (;\) 

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

Relative spectral sensitivity s (;\)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 necessary 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). 

7182740 

-- toff .._ 

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 11" steradian). 

unit: cmy!Rz/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 /Vffz. 

unit: W/.../ffz 

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 l ___ ___,__ 
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 ( lel 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.m2 

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/m2 

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. 

Luminance Lv 

dtf>v 
Mv=­

dA 
unit: lumen per square metre, lm/m2 

This is the luminous intensity (lvl 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/m2 

Steradian sr (see Fig. 3) 

This is 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, 41T steradians in a complete sphere. 

Fig. 3. 
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GENERAL 

ADDITIONAL DEFINITIONS FOR OPTOCOUPLERS 

Input current Ii 

Current flowing in the input terminals corresponding, in most cases, to the forward current of the 
LED (IF). 

Output current 10 

Current flowing in the output terminals corresponding, in most cases, to the collector current of the 
transistor. 

Transfer matrix 

The output expressed as a function of the input is 

Transfer ratio T 

The transfer ratio is derived from 

V0 = AVi + Bii 

i0 = CVi + Dii 

which can be expressed as the matrix 

the general transfer matrix. 

Vo/Vi= A 

i0 /Vi = C 

Vo"" Bii 

i0 ""' Dii 
and T= ii/ie for a given V0 

The ratio is usually expressed as a factor. 

Isolation voltage V10RM 

The maximum voltage that can be applied between the short-circuited input terminals and the short­
circuited output terminals. The type of voltage must be specified, i.e. direct, alternating or repetitive 
peak. 

Repetitive peak voltage rating indicates the resistance to transients. If exceeded, this can result in 
irreversible damage to the device. 

Working voltage V z 

The maximum voltage that may be applied continuously between the input and the output of the device 
under normal operating conditions without altering its characteristics. 

Collector cut-off current (dark) lcew 
The collector cut-off (dark) current at a defined Vee and a defined working voltage Vz applied 
between the short-circuited leads of the IR diode and the emitter of the transistor. 

Input and output capacitance Cio 

The capacitance between the input terminals and the output terminals. 
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GENERAL 

Insulation resistance Rio 

The resistance between the input terminals and the output terminals. 

Common-mode rejection ratio CMRR 

The ratio between a common-mode voltage and the output voltage expressed in dB. The coupling, mainly 
capacitive, reduces the value. 

Vo 
CMRR = 20 log -

Vern 

Linearity 

lkU 
r---C:=:J--Vcc=SV 

7Z97536 

Fig. 1. 

Linearity depends on both the emitter and receiver characteristics. The characteristics of the transistor 
are shown in Fig. 2, those of the diode are shown in Fig. 3. 

7Z97553 1e 

100 % r----------=--..... 

MP0 

1Z97554 
0,01 0,1 10 100 

lclmAI 
min '---y------' max 

Fig. 2. Fig. 3. 

Zone 1 shows the non-linearity caused by the non-radiative current of the LED being greater than the 
radiative current. Non-linearity in zone 3 is caused by saturation. 
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Definitions of optocouplers 

DEFINITIONS OF TIME QUANTITIES 

Switching times 

Switching times are defined for a square input pulse, Vi. 

._ton_. ...... 

Fig. 4 Waveforms. 

Delay time td 

GENERAL 

7Z82740 

The time elapsing between the start of the pulse and the moment when the output signal reaches 10% 
of its maximum value. 

Rise time tr 

The time elapsing between the moment when the output signal is 10% of its maximum value and the 
moment when it reaches 90% of this value. 

Turn-on time ton 

The time elapsing between the start of the pulse and the moment when the corresponding output 
signal is 90% of its maximum value. 

Storage time ts 

The time elapsing between the end of the input pulse and the moment when the corresponding output 
signal drops by 10% of its maximum value (or the time when it is still 90%). 

Fall time tf 

The time elapsing between the moment when the output signal is still 90% of its maximum value and 
the moment when it is no more than 10%. 

Turn-0ff time t 0 tt 
The time elapsing between the end of the input pulse and the moment when the corresponding output 
signal falls to 10% of its maximum value. 
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GENERAL 

Propagation delay times 

High-Low propagation delay time tPHL 

for TTL: The time between the specified reference points on the input and output waveforms with 
the output changing from the defined HIGH level to the defined LOW level. 

for CMOS: The time between the specified reference points, normally the 50% points on the input 
and output waveforms, with the output changing from the defined HIGH level to the 
defined LOW level. 

7Z97555 

Fig. 5 TTL. 

Low-High propagation delay time tPLH 

for TTL: The time between the specified reference points on the input and output waveforms with 
the output changing from the defined LOW level to the defined HIGH level. 

for CMOS: The time between the specified reference points, normally the 50% points on the input 
and output waveforms, with the output changing from the defined LOW level to the 
defined HIGH level. 

INPUT 50% 

GND 

OUTPUT 50% 

7Z91257.1 

Fig. 6 CMOS. 



___ JL_._ 
PARAMETERS INFLUENCING THE 

CURRENT TRANSFER RA TIO OF AN OPTOCOUPLER 
-

Our optocouplers are frequently specified at VcE = 0,4 V, IF= 10 mA. Many other suppliers specify 
the transfer ratio at VcE = 5 V or even 10 V when, in fact, the C.T.R. can be much highei-. In comparing 
Philips optocouplers with alternative types a correction factor should be applied. 

The current transfer ratio le/IF (CTR) of an optocoupler depends mainly on the biasing conditions of 
the LED and phototransistor. 

The curve of Fig. 1 shows a typical example of the le/IF (CTR) at different IF and V CE values. The 
le/IF (CTR) is norrnailized at 1 for IF= 10 mA, VcE = 0,4 V and for a high le/IF (CTR). 

If the base of the device is accessible, it is possible to limit the le/IF (CTR) by wiring a resistance RBE 
between the base and emitter. This resistance provides a threshold and thus limits the noise at the 
optocoupler output. 

The curve of Fig. 2 shows three zones: 
1. The phototransistor is OFF and only the current of the collector-base photodiode is available. 

2. The phototransistor is just at the limit of conduction. 

3. The phototransistor is ON and the collector current is no longer dependent on RBE· 

~~· 

le/IF {CTR) 

'--· 

~ 0 
0,1 

I 

-- . 

I/ 
()! 

~ 
~ fl 
_,,~ 

Fig. 1. 

7Z94316 
----,-,,'Tf 

~fj 
11 

vt]-TI'~ ,,.. I 1. I 

~iii 
~ u ' 
' ~'i1Y 

~-
10 IF {mA) 100 

Piece with a high le/IF (CTR) 
Piece with a low le/IF (CTR) 

10 102 103 

RoE {kil) 

Fig. 2 Vee= 5 V; Tamb = 25 °c; typical values. 
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OPTOCOUPLER SWITCHING TIMES 

The curves published for each optocoupler type refer to the non-saturating mode. It is possible to 
choose the collector current and the load resistance RL corresponding to the desired switching times. 

In the saturation mode, the switching times depend on the forward current IF, the load resistance RL 
and an extra resistance RBE which may be connected between the base and emitter of the photo­
transistor. This greatly improves the speed of the circuit. 

Fig. 1 shows the typical switching times as a function of R L without R BE· 

Fig. 2 shows these times as a function of IF without RBE and with RBE = 100 kn. 

lL 
/ 

2 0 1---1---+-----+->"_L-+-----+--1---+--- 1--+-

vd 
JZ •on 

o~I ~-~~~.-~~---+-~~~ 
0 

Fig. 1 V CC = 5 V; IF = 10 mA. 

July 1985 

I 
I 

201----l--l-+-l----l---1--1----l---l---l---l 

I 
\'on 

~i--+---- -+--1 
O'---'----'--'---'----'--'---'----'--L__J 

0 10 15 20 25 
IF (mA) 

Fig. 2 Vee= 5 V; RL = 2,5 kn. 

RBE =co 

- - - - RBE = 100 kn 



l GENERAL 

APPROVALS/RECOGNITIONS 

See data sheets for file and certificate numbers 

VDE VDE VDE 
others UL 0883 0804 0860 

CNG35 
CNG36 
CNR36 
CNX21 
CNX35 
CNX35U x x x x 
CNX36 
CNX36U x x x x 
CNX38 
CNX38U x x x x 
CNX39 
CNX39U x x x x 
CNX44 
CNX44A 
CNX46 
CNX48 
CNX48U x x x x 
CNX62 x x x x (see note 1) 
CNX72 x x x x 
CNX82 x x x x (see note 2) 
CNX83 pending pending pending pending 
CNX91 
CNX92 
CNY17-1 pending x x x 
CNY17-2 pending x x x 
CNY17-3 pending x x x 
CNY50 
CNY57 
CNY57A 
CNY57AU x x x x 
CNY57U x x x x 
CNY62 
CNY63 
H11A1 x x 
H11A2 x x 
H11A3 x x 
H11A4 x x 
H11A5 pending x 
H1181 pending x 
H11B2 pending x 
H11B3 pending x 
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GENERAL J 
UL 

VDE VDE VDE 
others 0883 0804 0860 

H118255 pending x 
MCA230 pending x 
MCA231 pending x 
MCA255 pending x 
MCT2 x x x x 
MCT26 x x x x 
P040/44A British Telecom (see note 3) 
SL5500 French CNET 
SL5501 French CNET 
SL5502R French CNET 
SL5504 French CNET 

SL5511 French CNET 
SL5505S French CNET 
4N25 x x CNET approval pending 
4N25A x x 
4N26 x x 
4N27 x x 
4N28 x x 
4N35 pending x x x 
4N36 pending x 
4N37 pending x 
4N38 pending x 
4N38A pending x 

Note 1 Application approval based on video game G2700/ ... by Nordic countries. Approved by 
BSI for standard 85415-1979. 

Note 2 Approvals for Nordic countries and BSI pending. 

Note 3 This type P040/44A can replace each individual type P040A, P041A, P042A, P043A and 
P044A. 
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SECTION A1 

Optocouplers in a plastic encapsulation 





DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

GaAIAs OPTOCOUPLERS 

CNG35 
CNG36 

Optically coupled isolators consisting of an infrared emitting GaAIAs diode and a silicon n-p-n photo­
transistor with accessible base in a SOT-908 envelope, designed for low input current and long life 
operation. 

The application of an IR emitting diode, based on a special GaAIAs (intrinsic) process results in a 
perfect linearity at Jaw input currents and a very low degradation during the device's operating life. 

QUICK REFERENCE DATA 

Diode 

Forward current (d.c.) 

Transistor 

Collector-emitter voltage (open base) 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 0,4 v 

I F = 500 µA; V CE = 0 ,4 V 

Leakage current under working voltage 
2,5 kV d.c. value; Vee= 10 V 

Isolation voltage 

MECHANICAL DATA 

SOT-908 (see Fig. 1 ). 

Vern 

CNG35 le/IF 
CNG36 le/IF 

CNG35 le/IF 
CNG36 le/IF 

ICEW 

V10RM 

max. 100 mA 

max. 30 v 

min. 0,4 
min. 0,8 

min. 0,1 
min. 0,2 

max. 200 nA 

min. 
4,4 kV(d.c.) 

3,12 kV(r.m.s.) 
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CNG35 
CNG36 

MECHANICAL DATA 

Fig. 1 SOT-90B. 

7,62max--.. 

4 

RATINGS 

+--8,3max 

I 
I ,, 
!: 
" " 1,1 

~ . ' 
-../ l.__,.,,..,,121 i 

0°to15° l7&1J-
ne5n2.1 

$ Positional accuracy. 

Dimensions in mm 

b c 

~ 
~ 

k 

@ Maximum Material Condition. 

(1) 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. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; 8 = 0,01 IFRM max. 2,5 A 

Total power dissipation 
up to Tamb = 25 oc Ptot max. 200 mW 

Transistor 

Collector-emitter voltage (open base) VcEO max. 30 v 
Collector-base voltage (open emitter) Vcso max. 70 v 
Emitter-collector voltage (open base) VECO max. 7 v 
Collector current ic max. 100 mA 

Total power dissipation 
up to T amb = 25 oc Ptot max. 200 mW 

February 1986 
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GaAIAs optocouplers J CNG35 
CNG36 

Optocoupler 

Storage temperature Tstg -55 to +150 oc 

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 max. 500 K/W 
transistor Rth j-a max. 500 K/W 

From junction to ambient, device 
mounted on a printed circuit board 
diode Rth j-a max. 400 K/W 
transistor Rth j-a max. 400 K/W 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(l01) min. 7,2 mm 

<C External tracking path (creepage distance) 
!;( input terminals to output terminals L(I02) min. 7,0 mm 
c Tracking resistance (KB-value) KB-100/A 
I-z 
w CHARACTERISTICS :ii a. 

Tj = 25 oc unless otherwise specified 0 
...I 
w 
> Diode w 
c Forward voltage 

IF= 10 mA VF 
typ. 1,45 v 
max. 1,75 v 

Reverse current 
VR =5 V IR max. 10 µA 

Transistor 

Collector-emitter breakdown voltage 
open base; le= 1 mA V(BR)CEO min. 30 v 

Collector-base breakdown voltage 
open emitter; le= 0,1 mA V(BR)CBO min. 70 v 

Emitter-collector breakdown voltage 
open base; IE = 0, 1 mA V(BR)ECO min. 7 v 

Collector cut-off current (dark) 
typ. 2 nA 

VcE = 10 V ICEO max. 50 nA 
VcE = 10 V; Tamb = 70 oc lcEO max. 10 µA 
vc6 = 1ov icso max. 20 nA 
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CNG35 
CNG36 

Optocoupler 

Collector current 
at T amb = O oc to 70 oc 
VF= 0,8 V; VcE = 15 V lcE(L) max. 15 µA 
IF= 2 mA; VcE = 0,4 v ICE(L) min. 250 µA 

Collector-emitter saturation voltage 
typ. 0,15 v 

IF = 10 mA; le= 2 mA CNG35 VcEsat max. 0,4 v 

IF = 10 mA; le= 4 mA CNG36 VcEsat 
typ. 0,19 v 
max. 0,4 v 

Output capacitance 
Vcs = 10 V; f = 1 MHz Cbc typ. 4,5 pF 

Collector current at 
working voltage Vw = 2,5 kV; 
(d.c. value) see notes 1 and 2 
Vee= 10 V; Tj = 25 oc ICEW max. 200 nA 
Vee= 10 V; Tj = 7ooc lcEw max. 100 µA 

Isolation voltage 
4,4 kV(d.c.) 

(see note 3) V10RM min. 
3,12 kV(r.m.s.) 

Capacitance between input and output 
V = O; f = 1 MHz Cio typ. 0,6 pF 

Insulation rnsistance between input and output 
min. 1010 .n 

±V10= 1 kV rio typ. 101 2 .n 

Switching times (see figures 3 and 4) 
lc=2mA;Vcc=5V; RL=100.n 
Turn-on time 

CNG35 ton typ. 3 µs 
Turn-off time to ff typ. 3 µs 

IC= 2 mA; Vee= 5 V, RL = 1 kil 
Turn-on time 

CNG35 ton typ. 12 µs 
Turn-off time to ff typ. 12 µs 

le= 2 mA; Vee= 5 V; RL = 100 SJ 
Turn-on time 

CNG36 ton typ. 8 µs 
Turn-off time to ff typ. 6 µs 

IC= 2 mA; Vee= 5 V, RL = 1 kil 
Turn-on time 

CNG36 ton typ. 20 µs 
Turn-off time to ff typ. 18 µs 

February 1986 
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GaAIAs optocouplers 

D.C. current transfer ratio (C.T.R.) 
IF= 10 mA; VCE = 0,4 V 

IF = 2 mA; V CE = 0,4 V 

IF= 0,5 mA; VcE = 0,4 v 

Fig. 3 Switching circuit. 

Notes. 

working 
voltage 

Fig. 2. 

le/IF 

le/IF 

le/IF 

J CNG35 
CNG36 

CNG35 CNG36 
min. 0,4 0,8 
typ. 0,7 1,0 
max. 1,6 

typ. 0,9 1,4 

min. 0,1 0,2 
typ. 0,5 0,8 

•Vee 

7Z82031 

0 

tan taff 

7267238.2 

Fig. 4 Waveforms. 

1. This parameter is the maximum collector-emitter leakage current measured when a high voltage is 
applied between the emitter and the two shorted diode leads. 

2. As quality assurance (on a sample basis), these parameters are covered by a 1000 hour reliability 
test. 

3. Tested on sample basis. The input diode leads are shorted together and all the transistor leads 
shorted together, then a test voltage of 4,4 kV (d.c.) is applied for 1 min. 
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CNG35 
CNG36 

120 

IF 

(mAI 

80 

40 

0 
0 

7Z94542 

T 

I 

1 
rr 

z 
VFIVI 

Fig. 5 Tamb = 25 oc; typical values. 
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lmAI 

10 

0,1 

0,01 
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7 
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7 
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7Z94709 

-7 v 
_L 

r7 

1,5 1,7 1,9 
VF (VI 

Fig. 7 Tamb = 25 oc; typical values. 
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IF 
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v v ol..-...1......J.....!1::.._L__J__J___[_.[__J__J 

0 4 5 
VFIVI 

Fig. 6 Tamb = 25 oc; tp = 10 µs; T = 1 ms; 
typical values. 
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Fig. 8 IF= 10 mA; typical values. 



GaAIAs optocouplers j 
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Fig.9 IF =O; VcE = lOV. 

CNG35 
CNG36 

Fehruary 1986 59 



60 

CNG35 
CNG36 

1cEO 
(nA) 

10 

1 
1 

~ 
v 

J.1 

7282650 

.IL/ 
max 

z 

typ 
lZ 

~ 
10 VcE (V) 

Fig. 10 IF= O; Tj = 25 oe. 
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Fig. 11 Typical values. 
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Fig. 12 Is= O; le= 2 mA; Vee= 5 V; RL = 1 kS?.; Tamb = 25 oe. 
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L1 
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Fig. 13 V CB = 5 V; Tamb = 25 °C; typical values. 

CNG35 
CNG36 
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CNG35 
CNG36 
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Fig. 14 la= O; VcE = 5 V; Tamb = 25 °c; typical values. 
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CNG36 
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<l: 
Cl 
1-z 
w 
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0 
..J 
w 
> w 
Cl 

10 VcE IVI 15 

Fig. 15 Tamb = 25 °c, typical values; CNG35. 

___ L~ 
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Fig. 17 IF= 10 mA; typical values; CNG35. 
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Fig. 18 If= 2 mA; VcE = 0,4 V; 
typical values; CNG35. 
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CNG35 
CNG36 
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Fig. 19 IB = O; Tamb '~ 25 oc; typical values. 
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Fig 21 Is= O; Vee= 5 V; Tamb = 25 °e; 
typ1 al values. (See also Fig. 23); eNG35. 
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Fig. 23 Switching circuit and waveforms. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

HIGH-SPEED OPTOCOUPLER 

CNR36 

The CN R36 is a fast switching optocoupler consisting of a GaAIAs light emitting diode which is opti­
cally coupled to an integrated silicon photodetector in an 8-pin dual-in-line (DI L} envelope SOT-97F. 
It is suitable for use with TTL integrated circuits. 

Features 

• short propagation delay times 

• low saturation voltage 

• high isolation voltage of 2,5 kV (r.m.s.} and 3,5 kV (d.c.) 

• working voltage of 2,5 kV (d.c.) 

• high transient immunity 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
peak value; ton = 1 µs 

Transistor 

Collector-emitter breakdown voltage 
lc=10mA 

Optocoupler 

Output current 
IF= 10 mA; Vee= 4,5 V; Vo= 0.4 v 

Logic low output voltage 
IF= 10 mA; Vee= 4,5 V; lo= 2 mA 

Propagation delay time 

Common mode transient immunity 

Isolation voltage 

MECHANICAL DATA 

SOT-97F (see Fig. 1). 

V(BR)CEO 

IQL 

VoL 

tPHL 
tPLH 

±CM 

V1QRM 

max. 

max. 
max. 

min. 

min. 
typ. 

typ. 
max. 

max. 
max. 

min. 

min. 

5 v 

100 mA 
1 A 

18 v 

2 mA 
4 mA 

0,2 v 
0.4 v 
0,8 µs 
0,8 µs 

1 kV/µs 

3,5 kV(d.c.) 
2,5 kV(r.m.s.) 
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CNR36 

MECHANICAL DATA 

Fig. 1 SOT-97F. 
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$ Positional accuracy. 

@ Maximum Material Condition. 
5 

Dimensions in mm 

7Z95239 

4 

. (1) 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 the nominal 
by 0,25 mm. 

(2) When the leads are parallel, the tips remain in position 
for automatic insertion. 

RATINGS 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward ·current 

d.c. IF max. 100 mA 
(peak value); tp = 1 µs IFM max. 1 A 

Total power dissipation up to T amb = 25 °c Ptot max. 250 mW 

Transistor 

Emitter-base voltage VEBO max. 5 v 
Collector-emitter breakdown voltage 

le= 10mA V(BR)CEO min. 18 v 
Emitter-base breakdown voltage V(BR)EBO min. 5 v 
Collector current (d.c.) le max. 10 mA 

Total power dissipation up to Tamb = 85 oc Ptot max. 100 mW 
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Optocoupler J CNR36 

Optocoupler 

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 K/W 
transistor Rth j-a 500 K/W 

From junction to ambient, with the 
device mounted on a printed circuit board 
diode Rth j-a 400 K/W 
transistor Rth j-a 400 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

~ Forward voltage 
typ. 1,65 v 

Q IF= 10 mA VF max. 1,9 v 
I-z Reverse current w 
:ii: VR =5V IR max. 10 µA 
a. 
0 
...I Transistor (diode: IF = 0) w 
> Collector-emitter breakdown voltage w 
Q at le= 10 mA V(BR)CEO min. 18 v 

Collector-base breakdown voltage* 
atlc=100µA V(BR)CBh min. 30 v 

Emitter-base breakdown voltage 
at IE= 0,1 mA V(BR)EBO min. 5 v 

Logic high output current 
typ. 5 nA 

IF= 0; Vo= Vee= 5,5 v IOH max. 500 nA 

Logic high output current 

IF= O; Vo= Vee= 15V IOH max. 100 µA 

Logic high supply current 
IF= 0; lo= 0; Vee= 15V lccH max. 1 µA 

Logic low supply current 
I F = 10 mA; V CC = 15 V ICCL typ. 20 µA 

Optocoupler 

Output current 
min. 2 mA 

IF= 10 mA; Vee= 4,5 V; Vo= 0,4 v IOL typ. 4 mA 

* Cathode connected to collector 
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CNR36 

Logic low output voltage 
IF= 10 mA; Vee =4,5 V; lo= 2 mA 

Isolation voltage (note 2) 

Capacitance between input and output 
f = 1 MHz 

Insulation resistance between input and output 
±V10 = 1 kV 

Switching times (see Figs 2 and 3) 

IF = 10 mA; V CC = 5 V; R L = 2,5 kQ 

Propagation delay time to logic low 
at output 

Propagation delay time to logic high 
at output 

500 

7Z97260 

Fig. 2 Switching circuit. 

Switching times (see Figs 4 and 5) 
Icon= 2 mA; Vee= 5 V; RL = 10011 
Turn-on time 
Turn-off time 

15pF 

7297260 

Fig. 4 Switching circuit. 

70 November 1985 

VOL 
typ. 0,2 v 
max. 0,4 v 

V10RM min. 
3,5 kV(d.c.) 
2,5 kV(r.m.s . .) 

Cio 

rio 

ton 
to ff 

V1N _J 

typ. 0,6 pF 

min. 1010 n 
typ. 1012 n 

typ. 0,5 µs 
max. 0,8 µs 

typ. 0,4 µs 
max. 0,8 µs 

'PLH 
7Z97262 

Fig. 3 Waveforms. 

90% 

typ. 
typ. 

0,85 µs 
0,85 µs 

1Z97537 

Fig. 5 Waveforms. 



~-0-pto-cou-pler~~~~~~~-J CNR36 

<( 
I­
<( 
Cl 
1-z 
w 
:ii! 
c.. 
0 
..J 
w 
> w 
Cl 

Transient immunity 

Vee= 5 V; VcM = 10 Vpp; RL = 2,5 k.11 

Common mode transient immunity at logic low 
If= 10 mA 

Common mode transient immunity at logic high 
If= 0 

Logic high output current (note 1, see Fig. 6) 
Vee= 5,5 V; working voltage (d.c.) = 2,5 kV; 

Tamb = 70c 

working voltage 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals 

External tracking path (creepage dist) 
input terminals to output terminals 

Tracking resistance (KB-value) 

Notes 

Fig. 6. 

:I 7297261 

min. -1 kV/µs 

min. kV/µs 

IQHW max. 100 µA 

L(l01) min. 7,2 mm 

L(l02) min. 7,0 mm 

1. This parameter is the working collector-emitter leakage current measured when a high voltage is 
applied between the emitter and the short circuited diode leads. 

2. Tested on a sample basis with a voltage of 3500 V (d.c.) or 2,5 kV (r.m.s.) for 1 minute between 
the shorted input (diode) leads and the shorted output (phototransistor) leads. 
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CNR36 

7297267 
1,8 

VF 
(VJ 

1,7 L_____L___J_____:~~N_,_~___J__J_----1--.J 

1,6 1---+--1---1--l--~~~--1---+--~ 

~ 1,5 '---_J_---'---'---'----1------l-_,__,."""__, 

1,4 '---_J_---'---'---'---1----'--'--___J 
-50 

Fig. 7 IF = 10 mA; typical values. 

7297265 

7 =0,4V 

O'---_J_---'---'---'---'----'---'-­
- 50 50 100 150 

T amb (OCJ 

Fig. 9 Vee= 5 V; IF= 10 mA; typical values. 

120 

IF 
(mA) 

80 

40 

0 

7297264 

17 
0 3 VF (VJ 4 

Fig, 11 T amb = 25 oe; typical values, 
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300 

Ptot 
(mW) 

200 

100 

0 

~ 

Detictor 

0 

7297268 

~ 
I'-.. 
~ 

~ 
50 

Fig. 8. 

7297266 
0,5 T I 

(~~I ~V 0 = 5 V _,___,_ _ _,__,__-1-_ 

0,4 _.z-:t ~~ 
77 = 0,4 v I'-: 

0,3 '----+-~-<----<---+--<---!--

0,2 L---+--+--->----+--+--1---1----1 

0, 1 L---+--+---<---<---l---1---1----1 

0'----+--+--1----<---l---1--_L.---I 
-50 50 100 150 

T amb (OCJ 

Fig, 10 Vee= 5 V; IF= 2 mA; typical values. 

0,8 

tp 
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7297263 

0,6 l---+--1---1--+--l----jl--.,J..-..... e::: 

tpHL~ _.. 

0,2 L--+--+---<---<---+---<---1----1 

- 50 50 100 
T amb (oCJ 

Fig, 12 IF= 10 mA; Vee= 5 V; RL = 2,5 kS2; 
typical values. 



CNR36 Optocoupler J 
-----

<( 
I-
<( 
c 
I-z 
w 
::!!: 
II. 
0 
...I 
w 
> w 
c 

100 

lo 
lmAI 

10 

0,1 

105 

1oH 
(nA) 

104 

103 

7297271 

5-V0 =5V,/ 

1Y 
0,4 v 

7 

r7 
1 10 100 

Fig. 13 Vee= 5 V; typical values. 

7Z97269 

[Z 
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VLLV 
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0 40 

Fig. 15 Typical values. 
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1 

7297270 
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10 100 

Fig. 14 Vee= 15 V; 10 = O; typical values. 
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Fig. 16 Tamb = 25 oe; typical values. 

Photodiode capacitance 
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CNX21 

HIGH-VOLTAGE OPTOCOUPLER 

Optically coupled isolator consisting of an infrared emitting GaAs diode and a silicon n-p-n photo­
transistor. The base is not accessible. 

Features of this product: 
• very high isolation voltage of 10 kV (d.c.). 
• working voltage of 10 kV (d.c.). 
• high common mode rejection 85 dB 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; ll = 0,01 

Total power dissipation up to T amb = 25 oc 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 25 oc 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 0,4 V; (IB = 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 

SOT-211 (see Fig.1) 

VR 

IF 
IFRM 

Ptot 

Vern 

Ptot 

max. 5 v 

max. 50 mA 
max. 3 A 

max. 100 mW 

max. 30 v 
max. 100 mW 

> 0,2 

< 200 nA 

min. 10 kV 

April 1986 
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CNX21 

- MECHANICAL DATA 

Fig. 1 SOT-211. 

'-------16,4max -----
,...._ _____ 14,4 _____ _,, 

12,8 

~seating plane 
5,3 
4,3 

J 

ll--=-9=i--_J 

-. RATINGS 

l2,s4I 
--i 

7Z83555.Z 

Dimensions in mm 

1

_7,3-1 
6,8 

0,56_.l I .. 
0,45 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 50 mA 
(peak value); tp = 10 µs; o = 0,01 IFRM max. 3 A 

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

Transistor 

Collector-emitter voltage (open base) Vern max. 30 v 
Emitter-collector voltage (open base) VEco max. 7 v 
Collector current 

d.c. le max. 25 mA 
peak value lcM max. 50 mA 

Total power dissipation up to T amb = 25 °c Ptot max. 100 mW 
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High-voltage optocoupler CNX21 

Optocoupler 

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 °c 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode Rth j-a max. 750 K/W 
transistor Rth j-a max. 750 K!W 

From junction to ambient, device 
mounted on a printed circuit board 
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 
typ. 1, 15 v 

IF= 10 mA VF < 1,3 v 
Reverse current 

VR = 5 V IR < 100 µA 

Diode capacitance at f = 1 MHz 
VR=O Cd typ. 40 pF 

Transistor 

Collector cut-off current {dark) 
typ. 2 nA 

VcE = 10 V lcEO < 50 nA 

Collector-emitter breakdown voltage 
open base; le= 1 mA V(BR)CEO min. 30 v 

Emitter-collector breakdown voltage 
open base; IE = 0, 1 mA V(BR)ECO min. 7 v 

Optocoupler {19 = 0)* 

Output/input d.c. current transfer ratio {C.T.R.) 
min. 0,2 

IF= 10 mA;VcE =0,4 V le/IF typ. 0,5 

Collector-emitter saturation voltage 
IF= 10 mA; le= 2 mA VcEsat typ. 0,15 v 

Isolation voltage, d.c. value {see note 1) V1QRM min. 10 kV 

Note see next page. 

* Where the phototransistor receives light from the diode the 0 {for open base) has been omitted 
from the symbols. 
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CNX21 l __ _ 
Capacitance between input and output 

IF= O; V = O; f = 1 MHz 

Insulation resistance between input and output 
±V10=1kV 

Common mode rejection (see Fig. 3) 
le = 2 mA; f = 10 kHz 

Switching times (see Fig. 13) 
Icon= 2 mA; Vee= 5 V; RL = 100fl 
Turn-on time 
Turn-off time 

Icon= 2 mA; Vee= 5 V; RL = 1 kfl 
Turn-on time 
Turn-off time 

Collector cut-off current (dark) see Fig. 2 
Vee= 10 V; working voltage (d.c.) = 10kV 

Notes 

working 
voltage 

Cio 

rio 

CMRR 

ton 
to ff 

ton 
to ff 

lcEW 

+Vee 

7Z82031 

Fig. 2. 

typ. 0,15 pF 

> 1011 fl 
1212 fl 

typ. 85 dB 

typ. 3 µs 
typ. 3 µs 

typ. 12 µs 
typ. 12,5 µs 

< 200 nA* 

1. This parameter is tested with both input (diode) leads shorted together and both output (photo­
transistor) leads shorted together at 10 kV (d.c.) for 1 min. Tested on sample basis. 

2. V0 
CMRR=-­

VcM 

r----C:::::Jf-- v cc = 5 v 

7Z97536 

Fig. 3. 

* As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 
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High-voltage optocoupler 

60 

IF 
(mA) 

40 

20 

0 
0 

7Z82743 

typ 

rJ 
17 

2 

Fig. 4 Tj = 25 oc. 
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Fig. 6 Typical values. 

CNX21 

7Z82741.1 

2001-l-+-+--l--+-+-f-+-+-+--+-+-l--l--l 

IFRM 
(mA) 

l-l-+-+--+-+-1--+--+--+-+typ 1--+--

501-l--+--+--1---1-+-f-+-+-+--+-+I--+-+·-

0&.....J-.J-....1.......J-.l.....J-.J---L--'-..i-j/l<:..J._J._...J__J 

O 0,5 1 VFM (V) 1,5 

Fig. 5 T amb = 25 °c; tp = 10 µs; T = 1 ms. 
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Fig. 7 Power derating curve for diode and 
transistor versus ambient temperature. 
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CNX21 
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Fig. 8 Typical values. 
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Fig. 9 Typical values. 

7Z94390 

1-. 
v 

lZ' 
y 

104 f (Hz) 105 

Fig. 10 Typical values . 



High-voltage optocoupler 

7Z82043.1 

ton 

(µs) ~-.l---1-.l-+--1--1-.w-l-----l---l---l--+4-++H 
\: 

\ 
50~-i>o.-"-+--1-1-+-l-H-l>---1-~l-l-+-l-++I 

~ "" RL = 
5 kil -e-+....L..J-++-H 

25 \ l\. 
\ f\.J 

1 kil 

100 n 

0'--J..._-1-.J......L...J....1..1.J.J._--l.__Jc......J......L..J...J....I.~ 

10-1 le (mA) 10 

Fig.11 ls=O;Vee=5V;Tamb=25°e; 
typical values. See also Fig. 13. 

l ____ c_N_x2_1 __ 

7 5 ___________ 1_z_a_20_4--'4 1 

t off 1----1---+-1-+++-1-++---+--+-+++-1-++1 

(µs) l---l--+-1-+++-1-++---+--+-+++-1-++1 

501----1---+-1-+++-1-++---+--+-+++-1-++1 
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10-1 

le (mA) 10 

Fig. 12 Is= O; Vee= 5 V; Tamb = 25 °e; 
typical values. See also Fig. 13. 

7Z82740 

Fig. 13 Switching circuit and waveforms. 
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OPTOCOUPLERS 

CNX35 
CNX36 
CNX39 

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 3,12 kV (r.m.s.) and 4,4 kV (d.c.); 
• working voltage 2,5 kV (d.c.). 

" QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; Ii = 0,01 

Total power dissipation up to Tamb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 25 oc 

Optocoupler 

Output/input d.c. current transfer ratio (C.T. R.) 
IF= 10 mA; VcE = 0,4 V; (Is= 0) 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 2,5 kV 
diode: IF= 0 (see also Fig. 2) 

Isolation voltage (d.c.) 

MECHANICAL DATA 

SOT-908 (see Fig. 1 ). 

CNX35 
CNX39 
CNX36 

VR max. 5 v 

IF max. 100 mA 

IFRM max. 3 A 

Ptot max. 200 mW 

Vern max. 30 v 
Ptot max. 200 mW 

0,4 to 0,9 
le/If 0,6 to 1,0 

0,8 to 2,0 

ICEW max. 200 nA 

V10RM min. 4,4 kV 
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CNX35 
CNX36 
CNX39 

MECHANICAL DATA 

Fig. 1 SOT-908. 

~ 7,62max--+-

t 
3,9 
3,1 , 4x ' . 

-- 1,4 i~l---i 
max 

5 4 

0 
1 

RATINGS 

5,08 
max 

o,51 I 
min f ----t-

Dimensions in mm 

..--s,3max~ 
a b c 

~ 
k e 

7Z70427 

-../ i '" I 0°to15°--[1&Il-
7zos132.1 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) 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. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; o = 0,01 IFRM max. 3 A 

Total power dissipation up to T amb = 25 oc Ptot 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.) ic max. 100 mA 

Total power dissipation up to T amb = 25 °c Ptot max. 200 mW 
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Optocouplers 

Optocoupler 

Storage temperature 

Operating junction 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 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals 

External tracking path (creepage dist) 
input terminals to output terminals 

Tracking resistance (KB-value) 

CHARACTERISTICS 

Tj : 25 oc unless otherwise specified 

Diode 

Forward voltage 
If: 10 mA 

Reverse current 
VR :5 V 

Transistor (IF: 0) 

Collector cut-off current (dark) 
VCE: 10V 

VcE: 10 V; Tamb: 70 oc 
vc8 : 10 v 

Collector-emitter breakdown voltage 
at le: 1 mA 

Collector-base breakdown voltage 
at le: 0,1 mA 

Emitter-collector breakdown voltage 
at IE: 0,1 mA 

Optocoupler (Is: O)* 

Output/input d.c. current transfer ratio (C.T.R.) 
If: 10 mA; VcE: 0.4 v 

J 
Tstg 

Tj 

Tsld 

Rth j-a 
Rth j-a 

Rth j-a 
Rth j-a 

L(l01) 

L(I02) 

Vf 

IR 

ICEO 

lcEO 
icso 

V(BR)CEO 

V(BR)CBO 

V(BR)ECO 

CNX35 le/If 
CNX39 le/If 
CNX36 le/If 

CNX35 
CNX36 
CNX39 

-55 to +150 oc 

max. 125 oc 

max. 260 oc 

500 K/W 
500 K/W 

400 K/W 
400 K/W 

min. 7,2 mm 

min. 7,0 mm 

KB-100/A 

typ. 1,15 v 
max. 1,5 v 

max. 10 µA 

typ. 2 nA 
max. 50 nA 
max. 10 µA 
max. 20 nA 

min. 30 v 

min. 70 v 

min. 7 v 

0.4 to 0,9 
0,6 to 1,0 
0,8 to 2,0 

* Where the phototransistor receives light from the diode the 0 (for open base) has been omitted 
from the symbols. 
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CNX35 
CNX36 
CNX39 

Output/input d.c. current transfer ratio (C.T.R.) 

IF=10mA;VcE=5V 

Collector-emitter saturation voltage 

le/IF typ. 1,5 

- IF=10mA;lc=2mA 
CNX35 
CNX39 VcEsat 

max. 
typ. 

0,4 
0,15 

0,4 
0,19 

86 

IF= 10 mA; le= 4 mA CNX36 

Isolation voltage * * 

Collector cut-off current (light) at Tamb = 0 oc to 70 oc 
VF= 0,8 V; VcE = 15 V 
IF= 2 mA; VcE ~ 0,4 v 

Collector capacitance at f = 1 MHz 
IE=le=O;Vcs=10V 

Capacitance between input and output 
IF=O;V=O;f=1 MHz 

Insulation resistance between input and output 
±V10=1kV 

Switching times (see Figs 2 and 3) 

VcEsat 
max. 
typ. 

V10RM min. 

ICE(L) max. 

ICE(L) min. 

Cbc typ. 

Cio typ. 

min. 
rio typ. 

CNX35 CNX39 

4,4 kV (d.c.) 
3,12 kV (r.m.s.) 

15 µA 
150 µA 

4,5 pF 

0,6 pF 

1010 .\1 
1012 .\1 

CNX36 
Icon= 2 mA; Vee= 5 V; R L = 100 n 
Turn-on time 

------

Turn-off time 

Icon= 2 mA; Vee= 5 V; RL = 1 kn 
Turn-on time 
Turn-off time 

Collector cut-off current (dark) see Fig. 4 
Vee= 10 V; working voltage (d.c.) = 2,5 kV 

ton typ. 3 5,5 
toff typ. 3 4 

ton typ. 12 14 
!off typ. 12 12 

Vee= 10 V; working voltage (d.c.) = 2,5 kV; Tj = 70 oc 
ICEW 
lcEW 

max. 
max. 

8 µs 
6 µs 

20 µs 
18 µs 

200 nA* 
100 µA* 

As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 

Tested on a sample basis with a voltage of 4400 Vdc for 1 minute between the shorted input 
(diode) leads and the shorted output (phototransistor) leads. 
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Optocouplers j 
---

Fig. 2 Switching circuit. 

working 
voltage 

Fig. 4. 

ton toff 

Fig. 3 Waveforms. 

+Vee 

7Z82030 

CNX35 
CNX36 
CNX39 

7Z672l8.1 
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CNX35 
CNX36 
CNX39 
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Fig. 5 Tamb = 25 oc. 
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Fig. 7 Typical values. 
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CNX35U 
CNX36U 
CNX39U 

OPTOCOUPLERS 

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 vG>ltage; 
• high isolation voltage of 3, 12 kV (r.m.s.) and 4.4 kV (d.c.); 
• working voltage 2,5 kV (d.c.) 

UL Covered under UL component recognition FI LE E90700 

VDE Approved according to VDE 0883/6.83 

Complied for reinforced isolation at 250 VAC with: 

DIN 57 804/VDE 0804/1.83 (isolation group C) 
DIN IEC 65/VDE 0860/8.81 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 

VR max. 5 v 

d.c. 
(peak value); tp = 10 µs; & = O.Dl 

Total power dissipation up to Tamb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 25 oc 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 0.4 V; (Is= 0) 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 2,5 kV 
diode: IF = 0 (see also Fig. 2) 

Isolation voltage (d.c.) 

MECHANICAL DATA 

SOT-90B (see Fig. 1 ). 

IF 
IFRM 

Ptot 

Vern 

Ptot 

CNX35U 
CNX39U le/IF 
CNX36U 

lcEw 

V10RM 

max. 100 mA 
max. 3 A 

max. 200 mW 

max. 30 v 
max. 200 mW 

0.4 to 0,9 
0,6 to 1,0 
0,8 to 2,0 

max. 200 nA 

min. 4.4 kV 
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CNX35U 
CNX36U 
CNX39U 

MECHANICAL DATA 

Fig. 1 SOT-908 . 

..__...._ 7,62 max -----.. 

0,56 

'4x ' 0·~. • _.1,4i~i-i 
max 

4 

0 
1 

RATINGS 

Dimensions in mm 

......-a,3max--.. 
a b c 

I ,, ,, 
:1 
~ 

k e ,, ,, ,, 7Z70427 

~ ' ~ 
-.../ i r.=-i 121 i 

0°to15° -llli.J­
nssn2.1 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) 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. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; li = 0,01 IFRM max. 3 A 

Total power dissipation up to Tamb = 25 oc Ptot 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.) le max. 100 mA 

Total power dissipation up to T amb = 25 oc Ptot max. 200 mW 
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Optocouplers 

Optocoupler 

Storage temperature 

Operating junction 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 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals 

External tracking path (creepage dist) 
input terminals to output terminals 

Tracking resistance (KB-value) 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
IF= 10 mA 

Reverse current 
VR = 5 V 

Transistor (IF = 0) 

Collector cut-off current (dark) 
VcE = 10 V 

VcE = 10 V; T amb = 70 oe 
Vcs = 10 v 

Collector-emitter breakdown voltage 
at le= 1 mA 

Collector-base breakdown voltage 
at le= 0,1 mA 

Emitter-collector breakdown voltage 
atlE=0,1mA 

Optocoupler (I B = 0) * 

Output/input d.c. current transfer ratio (C.T.R.) 
IF=10mA;VcE=0,4V 

J 
Tstg 

Tj 

Tsld 

Rth j-a 
Rth j-a 

Rth j-a 
Rth j-a 

L(I01) 

L(I02) 

VF 

IR 

ICEO 

lcEO 
icso 

V(BR)eEO 

V(BR)eBO 

V(BR)EeO 

CNX35U le/IF 
CNX39U le/IF 
CNX36U le/IF 

CNX35U 
CNX36U 
CNX39U 

-55 to +150 oe -
max. 125 oc 

max. 260 oe 

500 K/W 
500 K/W 

400 K/W 
400 K/W 

min. 7,2 mm 

min. 7,0 mm 

KB-100/A 

typ. 1,15 v 
max. 1,5 v 

max. 10 µA -
typ. 2 nA 
max. 50 nA 
max. 10 µA 
max. 20 nA 

min. 30 v 

min. 70 v 

min. 7 v 

0,4 to 0,9 -0,6 to 1,0 
0,8 to 2,0 

* Where the phototransistor receives light from the diode the O (for open base) has been omitted 
from the symbols. 

July 1986 101 

... 



-

102 

CNX35U 
CNX36U 
CNX39U 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 5 v le/IF typ. 1,5 

Collector-emitter saturation voltage 
CNX35U max. 0,4 

IF=10mA;lc=2mA V CE sat CNX39U typ. 0,15 

IF = 10 mA; IC = 4 mA CNX36U VcEsat 
max. 0,4 
typ. 0,19 

Isolation voltage, d.c. value** V10RM min. 4,4 kV 

Isolation voltage, r.m.s. value V10RM min. 3,12 kV 

Collector cut-off current (light) at T amb = 0 oc to 70 oc 
VF= 0,8 V; VcE = 15 V ICE(L) max. 15 µ.A 
IF= 2 mA; VcE = 0,4 v ICE(L) min. 150 µ.A 

Collector capacitance at f = 1 MHz 
IE=le=O;VcB=10V Cbc typ. 4,5 pF 

Capacitance between input and output 
IF= 0; V = O; f = 1 MHz Cio typ. 0,6 pF 

Insulation resistance between input and output 
min. 1010 n 

± V10 = 1 kV rio typ. 101 2 n 

Switching times (see Figs 2 and 3) 
CNX35U CNX39U CNX36U 

Icon= 2 mA; Vee= 5 V; RL = 100 Q 
Turn-on time ton typ. 3 5,5 8 µ.s 
Turn-off time to ff typ. 3 4 6 µ.s 

Icon= 2 mA; Vee= 5 V; RL = 1 kn 
Turn-on time ton typ. 12 14 20 µ.s 
Turn-off time to ff typ. 12 12 18 µ.s 

Collector cut-off current (dark) see Fig. 4 
Vee= 10 V; working voltage (d.c.) = 2,5 kV ICEW max. 200 nA* 
Vee= 10 V; working voltage (d.c.) = 2,5 kV; Tj = 70 oc ICEW max. 100 µ.A* 

As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 

Every single product is tested by applying an isolation test voltage of 3750 Vac (rms) for 2 seconds 
between the shorted input (diode) leads and the shorted output (phototransistor) leads. 

July 1986 



Optocouplers J 
---

~~ 
Vo 90°/o 

0 l 
ton toff 

CNX35U -­
CNX36U 
CNX39U 

1Z672JB.1 

Fig. 2 Switching circuit. Fig. 3 Waveforms. 

working 
voltage 

Fig. 4. 

1-----u +Vee 

7282030 

July 1986 103 



CNX35U 
CNX36U 
CNX39U 
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CNX35U 
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CNX39U 
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Fig. 21 IB = O; Tamb = 25 oc; typical values. 
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l ____ c_N_X_3_8----1 

OPTOCOUPLER 

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, 12 kV (r.m.s.) and 4,4 kV (d.c.); 

• working voltage 2,5 kV (d.c.) 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; li = 0,01 

Total power dissipation up to T amb = 25 oc 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 25 oc 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 10 V; (lg= 0) 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 2,5 kV 
diode; IF = 0 (see also Fig. 4) 

Isolation voltage (d.c.) 

MECHANICAL DATA 

SOT-908 (see Fig. 1). 

VR max. 5 v 

IF max. 100 mA 

IFRM max. 3 A 

Ptot max. 200 mW 

VcEO max. 80 v 
Ptot max. 200 mW 

0,7 to 2,1 

ICEW max. 

V10RM min. 

200 nA 

4,4 kV 
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CNX38 l ________________ _ 
MECHANICAL DATA Dimensions in mm 

- Fig. 1 SOT-90B. 

-
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$ Positional accuracy. 

@ Maximum Material Condition. 

a b c 

~ 
k e 

7Z70427 

(1) Centre-lines of all leads are within± 0,125 mm 
of the nominal position shown; in the worst 
case, the spacing between any twb leads may 
deviate from nominal by 0,25 mm. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
(peak value}; tp = 10 µs; li = 0,01 IFRM max. 3 A 

Total power dissipation up to Tamb = 25 oc Ptot max. 200 mW 

Transistor 

Collector-base voltage (open emitter} Vcso max. 120 v 
Collector-emitter voltage (open base} VcEO max. 80 v 
Emitter-collector voltage (open base} VECO max. 7 v 
Collector cµrrent (d.c.} le max. 100 mA 

Total power dissipation up to T amb = 25 oc Ptot max. 200 mW 
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Optocoupler Jl CNX38 +.-i 
>~ 
l 

Optocoupler -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 K/W 
transistor Rth j-a 500 K/W 

From junction to ambient, device 
mounted on a printed-circuit board 
diode Rth j-a 400 K/W 
transistor Rth j-a 400 K/W 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(l01) min. 7,2 mm 

External tracking path (creepage dist) 
input terminals to output terminals L(I02) min. 7,0 mm 

Tracking resistance (KB-value) KB-100/A 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
typ. 1,15 v 

IF= 10 mA VF < 1,5 v 
Reverse current 

VR=5V IR < 10 µA -
Transistor (IF = 0) 

Collector cut-off current (dark) 
typ. 2 nA 

VcE=50V ICEO < 50 nA 
VcE = 50 V; Tamb = 70 oc ICEO < 10 µA 
Vcs = 10 V; Tamb = 25 °c icso < 20 nA 

Collector-emitter breakdown voltage 
at le= 1 mA V(BR)CEO min. 80 v 

Collector-base breakdown voltage 
atlc=O,lmA V(BR)CBO min. 120 v 

Emitter-col\ector breakdown voltage 
at IE= 0,1 mA V(BR)ECO min. 7 v 
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CNX38 

l_. --
Optocoupler (I B = 0) * 
Output/input d.c. current transfer ratio (C.T.R.) 

IF= 10 mA; VcE = 10 v le/IF 0,7 to 2,1 
IF= 16 mA; VcE = 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 ** V10RM min. 4,4 kV(d.c.) 

Collector capacitance at f = 1 MHz 3, 12 kV (r.m.s.) 

IE= le= O; Vea= 10 v Cc typ. 4,5 pF 

Capacitance between input and output 
IF= 0; V = 0; f = 1 MHz Cio typ. 0,6 pF 

Insulation resistance between input and output > 1010 n 
±V10=1kV rio typ. 1012 n 

Switching times (see Figs 2 and 3) 
Icon= 4 mA; Vee= 5 V; RL = 10on 
Turn-on time ton typ. 5 µ.s 
Turn-off time to ff typ. 5 µ.s 

Icon= 4 mA; Vee= 5 V; RL = 1 kS1 
Turn-on time ton typ. 15 µ.s 
Turn-off time to ff typ. 15 µ.s 

Collector cut-off current 
VF= 0,8 V; -VcE = 15 V 
T amb = O oc to + 70 oc lcE1 max. 15 µ.A 

Collector cut-off current 
at IF= 2 mA; -VcE = 0.4 v 
Tamb = 0 oc to +70 oc ICE2 min. 150 µ.A 

Collector cut-off current (dark) see Fig. 4 
Vee= 10 V; working voltage (d.c.) = 1,5 kV ICEW < 200 nA.A. 
Vee= 10 V; working voltage (d.c.) = 1,5 kV; Tj = 70 oc lcEW < 100 µ.A.A. 

Where the phototransistor receives light from the diode the 0 (for open base) has been omitted 
from the symbols. 

** Tested on a sample basis with a voltage of 4400 Vdc for 1 minute between the shorted input 
(diode) leads and the shorted output (phototransistor) leads. 

As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 
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Fig. 14 T amb = 25 °c; tp = 20 µs; T = 2 ms; typical values. 
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l CNX3BU 

OPTOCOUPLER 

Optically coupled isolator consisting of an infrared emitting GaAs diode and a high voltage silicon n-p-n 
phototransistor with assessible base. Plastic envelope. Suitable for TTL integrated circuits. 

Features of this product: 

• high output/input d.c. current transfer ratio; 

• low saturation voltage; 

• high isolation voltage of 3,12 kV (r.m.s.) and 4,4 kV (d.c.) 

• working voltage 2,5 kV (d.c.) 

UL - Covered under UL component recognition FI LE E90700 

VDE - Approved according to VDE 0883/6.83 

Complied for reinforced isolation at 250 VAC with: 
DIN 57 804/VDE 0804/1.83 (isolation group C) 
DIN IEC 65/VDE 0860/8.81 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; Ii= 0,01 

Total power dissipation up to Tamb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 25 °c 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 10 V; (19 = 0) 

Collector cut-off current (dark) 

VR 

IF 
IFRM 

Ptot 

Vern 

Ptot 

le/IF 

max. 5 v 

max. 100 mA 
max. 3 A 

max. 200 mW 

max. 80 v 
max. 200 mW 

0,7 to 2, 1 

Vee= 10 V; working voltage (d.c.) = 2,5 kV 
diode; IF = 0 (see also Fig. 4) 

Isolation voltage (d.c.) 

lcEW max. 200 nA 

V10RM min. 4,4 kV 

MECHANICAL DATA 

SOT-908 (see Fig. 1). 
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MECHANICAL DATA 

- Fig. 1 SOT-906. 
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$ Positional accuracy. 

Dimensions in mm 

a b c 

~ 
k e 

7Z70427 

@ Maximum Material Condition. 

(1) 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. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode - Continuous reverse voltage VR max. 5V 

Forward current 
d.c. IF max. 100 mA 
(peak value); tp = 10 µs; 6 = 0,01 IFRM max. 3 A 

Total power dissipation up to Tamb = 25 °c Ptot max. 200 mW 

Transistor 

Coilector-base voltage (open emitter) Vcso max. 120 v 
Collector-emitter voltage (open base) Vern max. 80 v 
Emitter-collector voltage (open base) VECO max. 7 v 
Collector current (d.c.) le max. 100 mA 

Total power dissipa~ion up to T amb = 25 °c Ptot max. 200 mW 
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Optocoupler Jl CNX38U 

Optocoupler 

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 K/W 
transistor Rth j-a 500 K/W 

From junction to ambient, device 
mounted on a printed-circuit board 
diode Rth j-a 400 K/W 
transistor Rth j-a 400 K/W 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(l01) min. 7,2 mm 

External tracking path (creepage dist) 
input terminals to output terminals L(l02) min. 7,0 mm 

Tracking resistance (KB-value) KB-100/A 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
typ. 1,15 v 

IF= 10 mA VF < 1,5 v 
Reverse current 

VR=5V IR < 10 µA -
Transistor (IF = 0) 

Collector cut-off current (dark) 
typ. 2 nA 

VcE = 50 V ICEO < 50 nA 
VcE = 50V; Tamb = 70 oc lcrn < 10 µA 
VcB = 10 V; Tamb = 25 °c le Bo < 20 nA 

Collector-emitter breakdown voltage 
at le= 1 mA V(BR)CEO min. BO V 

Collector-base breakdown voltage 
at le= 0, 1 mA V(BR)CBO min. 120 v 

Emitter-collector breakdown voltage 
at IE= 0,1 mA V(BR)ECO min. 7 v 
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CNX38U 

- Optocoupler {15 = O)* 

Output/input d.c. current transfer ratio (C.T.R.) 
IF=10mA;VcE=10V le/IF 0,7 to 2, 1 
IF= 16 mA; VcE = 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** V10RM min. 
4,4 kV(d.c.) 

3,12 kV(r.m.s.) 

-

134 

Collector capacitance at f = 1 MHz 
IE= le= O; Vea= 10 v Cc typ. 4,5 pF 

Capacitance between input and output 
IF=O;V=O;f=1 MHz Cio typ. 0,6 pF 

Insulation resistance between input and output > 10 11 n 
±V10= 1 kV rio typ. 1012 n 

Switching times (see Figs 2 and 3) 
Icon= 4 mA; Vee= 5 V; RL = 100 S1 
Turn-on time ton typ. 5 µs 
Turn-off time to ff typ. 5 µs 

Icon= 4 mA; Vee= 5 V; RL = 1 krl 
Turn-on time ton typ. 15 µs 
Turn-off time to ff typ. 15 µs 

Collector cut-off current 
VF=0,8V;-VcE=15V 
T amb = 0 °c to + 70 °c lcE1 max. 15 µA 

Collector cut-off current 
at IF= 2 mA; -VcE = 0,4 v 
T amb = 0 °c to + 70 °c lcE2 min. 150 µA 

Collector cut-off current (dark) see Fig. 4 
Vee= 10 V; working voltage (d.c.) = 1,5 kV lcEW < 200 nA A 

Vee= 10 V; working voltage (d.c.) = 1,5 kV; Tj = 70 oc lcEw < 100 µA A 

* Where the phototransistor receives light from the diode the 0 (for open base) has been omitted 
from the symbols. 

** Every single product is tested by applying an isolation test voltage of 3750 V (r.m.s.) for 2 seconds 
between the shorted input (diode) leads and the shorted output (phototransistor) leads. 

A As quality assurance (on a sample basis). these parameters are covered by a 1000 h reliability test. 
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Fig. 21 Is= O; Tamb = 25 oc; typical values. 
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CNX48 

OPTOCOUPLER -
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, 12 kV (r.m.s.) and 4,4 kV (d.c.); 

• working voltage 2,5 kV (d.c.) 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
{peak value); tp = 10 µs; l; = 0,01 

Total power dissipation up to Tamb = 25 °c 

Transistor 

Collector-emitter voltage {open base) 

Total power dissipation up to Tamb = 25 °c 

Optocoupler 

Output/input d.c. current transfer ratio {C.T. R.) 
IF= 1 mA; VCE = 1 V; !IB = 0) 

Collector cut-off current {dark) 
Vee= 10 V; working voltage {d.c.) = 2,5 kV 
diode: IF= 0 {see also Fig. 2) 

Isolation voltage {d.c.) 

MECHANICAL DATA 

SOT-908 {see Fig. 1). 

VR max. 

IF max. 

IFRM max. 

Ptot max. 

Vern max. 

Ptot max. 

le/IF min. 

ICEW max. 

V10RM min. 

5 v 

100 mA 
3 A 

200 mW 

30 v 
200 mW 

5 

1 µA 

4,4 kV 
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MECHANICAL DATA 

Fig. 1 SOT-908. 

1------7,62 max__,.. 

4 

--------

0 
1 

RATINGS 

--

$ 
@ 
( 1) 

7l6473!J.1 

.------ 8,3 max~-... 

--../ i 121 j 
0° to 15° -----r:z;g:i---------­

nss132.1 

Positional accuracy. 

Maximum material condition. 

Dimensions in mm 

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. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; 8 = 0,01 IFRM 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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Optocoupler J CNX48 
·~ ,, 

rl 
Transistor 

Collector-emitter breakdown voltage 
le= 1 mA V(BR)CEO min. 30 v 

Collector-base breakdown voltage 
lc=0,1 mA V(BR)CBO min. 30 v 

Emitter-collector breakdown voltage 
IE=0,1 mA V(BR)ECO min. 6 v 

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

Total power dissipation up to T amb = 25 °c Ptot max. 200 mW 

Junction temperature Tj max. 125 oc 

Optocoupler -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 and transistor Rth j-a 500 K/W 

From junction to ambient, device 
mounted on a printed-circuit board 
diode and transistor flth j-a 400 K/W 

ISOLATION RELATED VALUES 

External air gap (clearance) -
input terminals to output terminals L(l01) min. 7,2 mm 

External tracking path (creepage dist) 
input terminals to output terminals L(I02) min. 7,0 mm 

Tracking resistance (KB-value) KB-100/A 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
typ. 1,15 v 

IF= 10 mA VF max. 1,3 v 
Reverse current 

VR=5V IR max. 10 µA 

Transistor (IF = 0) 

Collector cut-off current (dark) 
typ. 20 nA 

VcE=10V lcEO max. 100 nA 
VcB=10V tern max. 20 nA 

Collector-emitter breakdown voltage 
at le= 1 mA V(BR)CEO min. 30V 

Collector-base breakdown voltage 
atlc=0,1 mA V(BR)CBO min. 30 v 
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CNX48 

Emitter-collector breakdown voltage 
atlE=0,1mA V(BR)ECO min. 7V 

Optocoupler (I B = 0) * 

Output/input d.c. current transfer ratio (C.T.R.) 
IF = 0,5 mA; VcE = 1 V le/IF min. 3,5 
IF=1,0mA;VcE=1V le/IF min. 5 
IF= 10 mA; VcE = 1 v le/IF min. 6 

Collector cut-off current (dark) see Fig. 2 
Vee= 10 V; working voltage (d.c.) = 2,5 kV lcEW max. 1 µA** 
Vee= 10 V; working voltage (d.c.) = 2,5 kV; Tj = 70 oc lcEW max. 1000 µA** 

Collector-emitter saturation voltage 
IF= 5 mA; le= 10 mA VcEsat max. 1 v 

Isolation voltage"' V10RM min. 4.4 kV (d.c.) 

Collector capacitance at f = 1 MHz 3, 12 kV (r.m.s.) 

IE= le=O; Vea= 10V Cbc typ. 4,5 pF 

Capacitance between input and output 
IF= O; V = O; f = 1 MHz Cio typ. 0,6 pF 

Insulation resistance between input and output 
min. 1010 il 

± V10 = 1 kV rio typ. 1012 il 

Switching times (see Figs 3 and 4) 
ton typ. 5 

I Fon= 10 mA; Vee= 5 V; RE= 100il; RsE = 1 Mil 
µs 

to ff typ. 30 µs 

I Fon= 1 mA; Vee= 5 V; RE= 1 kil; RsE = 10 Mil ton typ. 50 µs 
to ff typ. 250 µs 

Where the phototransistor receives light from the diode the 0 (for open base) has been omitted 
from the symbols. 

** As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 

A Tested on a sample basis with a voltage of 4400 V (d.c.) for 1 minute between the shorted 
input (diode) leads and the shorted output (phototransistor) leads. 
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CNX48U 

OPTOCOUPLER -
Opto-isolator comprising an infrared emitting GaAs diode and a silicon n-p-n Darlington phomtransistor 
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, 12 (r.m.s.) and 4,4 kV (d.c.) 

• working voltage 2,5 kV (d.c.) 

UL - Covered under UL component recognition FILE E90700 

VDE - Approved according to VDE 0883/6.83 

Complied for reinforced isolation at 250 VAC with: 
DIN 57 804/VDE 0804/1.83 (isolation group C) 
DIN IEC 65/VDE 0860/8.81 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; o = 0,01 

Total power dissipation up to T amb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 25 °c 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 1 mA; VcE = 1 V; (Is= 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.) 

MECHANICAL DATA 

SOT-908 (see Fig. 1 ). 

-------·-

VR max. 5 v 

IF max. 100 mA 

IFRM max. 3 A 

Ptot max. 200 mW 

Vern max. 30 v 
Ptot m;ix. 200 mW 

le/IF min. 5 

lcEW max. 1 µA 

V10RM min. 4,4 kV 
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MECHANICAL DATA 

Fig. 1 SOT-90B. 

ii 
1--7,62max--

g>, 
:g I 

m+ 
-T 

3,9 I o,ss 
3,1 I . 4 . o,40 
• x -- ' -j: iJ~~.1 ____ 1 

max 

4 

0 
1 

RATINGS 

Dimensions in mm 

---- 8,3 max --1 
. I --

4 

7Z64739.1 

$ Positional accuracy. 

@ Maximum material condition. 

(1) 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. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; o = 0,01 IFRM max. 3 A 

Total power dissipation up to T amb = 25 oc Ptot max. 200 mW 

Junction temperature Tj max. 125 oc 
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Optocoupler J CNX48U 

Transistor 

Collector-emitter breakdown voltage 
le= 1 mA V(BR)CEO min. 30 v 

Collector-base breakdown voltage 
lc=0,1 mA V(BR)CBO min. 30 v 

Emitter-collector breakdown voltage 
IE=0,1 mA V(BR)ECO min. 6 v 

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

Total power dissipation up to Tamb = 25 oc Ptot max. 200 mW 

Junction temperature Tj max. 125 oc 

Optocoupler -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 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 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(l01) min. 7,2 mm 

External tracking path (creepage dist) 
input terminals to output terminals L(l02) min. 7,0 mm 

Tracking resistance (KB-value) KB-100/A 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
typ. 1,15 v IF=10mA VF max. 1,3 v 

Reverse current 
VR = 5V IR max. 10 µA 

Transistor (IF = 0) 

Collector cut-off current (dark) 
typ. 20 nA VcE=10V ICEO max. 100 nA 

Vcs= 10 v ICEQ max. 20 nA 

Collector-emitter breakdown voltage 
at le= 1 mA V(BR)CEO min. 30V 

Collector-base breakdown voltage 

V(BR)CBO min. 30V 
at le= 0,1 mA 
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CNX48U J 
Emitter-collector breakdown voltage 

at IE= 0,1 mA 

Optocoupler Os= O)* 

Output/input d.c. current transfer ratio (C.T. R.) 
IF= 0,5 mA; VcE = 1 v 
IF= 1,0 mA; VcE = 1 v 
IF= 10mA;VcE=1V 

Collector cut-off current (dark) see Fig. 2 
Vee= 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= 5 mA; le= 10 mA 

V(BR)ECO min. 7V 

le/IF min. 3,5 
le/IF min. 5 
le/IF min, 6 

lcEw max. 1 µ.A** 

lcEW max. 1000 µ.A** 

VcEsat max. 1 v 

- Isolation voltage"' V10RM min. 
4,4 kV(d.c.) 

3, 12 kV(r.m.s.) 

162 

Collector capacitance at f = 1 MHz 
IE= le=O;Vcs= 10V 

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 Fon= 10 mA; Vee= 5 V; RE= 100 S1; RsE = 1 MS1 

I Fon= 1 mA; Vee= 5 V; RE= 1 kS1; RsE = 10 MS1 

Cbc 

Cio 

rio 

ton 
to ff 
ton 
to ff 

typ. 4,5 pF 

typ. 0,6 pF 

min. 1010 S1 
typ. 1012 S1 

typ. 5 µ.s 
typ. 30 µ.s 
typ. 50 µ.s 
typ. 250 µ.s 

* Where the phototransistor receives light from the diode the 0 (for open base) has been omitted 
from the symbols. 

** As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 
A Every single product is tested by applying an isolation test voltage of 3750 V (r.m.s.) for 2 seconds 

between the shorted input (diode) leads and the shorted output (phototransistor) leads. 
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l ____ c_N_x_e_2 __ 

HIGH-VOLTAGE OPTOCOUPLER 

The CNX62 is an optocoupler consisting of an infrared emitting GaAs diode and a silicon n-p-n photo­
transistor in a dual-in-line (DI L) plastic envelope. The base is not connected. 

Features 

• high current transfer ratio and a low saturation voltage suitable for use with TTL integrated circuits 
• high degree of a.c. and d.c. insulation (3750 V r.m.s. and 5300 V d.c.) 
• working voltage of 2,5 kV (d.c.) 

UL Covered under UL component recognition Fl LE E90700 

VDE Approved according to VDE 0883/6.83 

Complied for reinforced isolation at 250 VAC with: 

DIN 57 804/VDE 0804/1.83 (isolation group C) 
DIN IEC 65/VDE 0860/8.81 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
peak value; ton = 10 µs; 8 = 0,01 

Total power dissipation up to Tamb = 25 oc 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 25 oc 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VCE = 0,4 V 

Collector cut-off current (dark) 
Vee= 10 V; working voltage {d.c.) = 2,5 kV 
IF (diode)= 0 (see Fig. 4) 

Collector-emitter saturation voltage 
IF = 10 mA; le= 4 mA 

Isolation voltage (d.c.) 

MECHANICAL DATA 

SOT-174 (see Fig. 1 ). 

VR max. 

IF max. 

IFRM max. 

Ptot max. 

Vern max. 

Ptot max. 

IC/IF min. 

ICEW max. 

VcEsat max. 

V10RM min. 

5 v 

100 mA 
3 A 

200 mW 

50 v 
200 mW 

0,4 

200 nA 

0,4 v 
5,3 kV 

-
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CNX62 j 
MECHANICAL DATA 

Fig. 1 SOT-174. 

RATINGS 

--7,62max-

0 

I 
I 
II 

I I 0,3 :: 
0,2 II 

~ j' 

Dimensions in mm 

~~---i,5j-
o• 

7Z85851A 

2 4 

The base is not connected. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
peak value; ton = 10 µs; ll = 0,01 IFRM max. 3 A 

Total power dissipation up to Tamb = 25 oc 
(when mounted on a printed circuit board: Tamb = 45 OC) Ptot max. 200 mW 

Transistor 
Collector-emitter voltage (open base) Vern max. 50 v 
Emitter-collector voltage VECO max. 7 v 
Collector current (d.c.) le max. 100 mA 

Total power dissipation up to Tamb = 25 oc 
(when mounted on a printed circuit board: T amb = 45 OC) Ptot max. 200 mW 
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High-voltage optocoupler 

Optocoupler 

Storage temperature 

Junction temperature 

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 when mounted on p.c.b. 
diode 
transistor 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals 

External tracking path (creepage dist) 
input terminals to output terminals 

Tracking resistance (KB-value} 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
IF= 10 mA 

Reverse current 
VR=5V 

Transistor 

Collector-emitter breakdown voltage 
le= 1 mA 

Emitter-collector breakdown voltage 
IE= 0,1 mA 

Collector cut-off current (dark); diode IF = 0 
VcE = 10 V 

VcE = 10 V; Tamb = 70 °c 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 0,4 V 

IF= 10 mA; VCE = 5 V 

Collector cut-off current (light) 
Tamb.;;;; 70 oc; VF= 0,8 V; VcE = 15 V 
Tamb .;;;;70 DC; IF= 2 mA; VcE = 0,4 v 

Jl CNX62 

Tstg 

Tj 

Tsld 

Rth j-a 
Rth j-a 

Rth j-a 
Rth j-a 

L(I01) 

L(l02) 

V(BR)CEO 

V(BR)ECO 

tern 

lcEO 

le/IF 

le/IF 

ICE(L) 
ICE(L) 

-55 to +150 oc 

max. 125 oc 

max. 260 oc 

max. 500 K/W 
max. 500 K/W 

max. 400 K/W 
max. 400 K/W 

min. 8,4 mm 

min. 7,0 mm 

KB-100/A 

typ. 
max. 

max. 

min. 

min. 

typ. 
max. 
max. 

min. 
typ. 
typ. 

max. 
min. 

1,15 v 
1,50 v 

10 µA 

50 v 

7 v 

2 nA 
50 nA 
10 µA 

0,4 
0,8 
1,5 

15 µA 
150 µA 

-
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CNX62 J 
- Optocoupler (continued) 

Collector-emitter saturation voltage 
IF = 10 mA; le= 4 mA 

Collector cut-off current (dark) at 
working voltage (2,5 kV d.c.); 
Vee= 10 V; TJ = 25 oc (see Fig. 4) 
Vee= 10 V; T J = 70 oc (see Fig. 4) 

Isolation voltage 
(see note 1) 

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; Vee= 5 V; RL = 100 .Q 
le= 2 mA; Vee= 5 V; RL = 1 k.Q 

Turn-off time 
le= 2 mA; Vee= 5 V; RL = 100 .Q 

- IC= 2 mA; Vee= 5 V; RL = 1 k.Q 

Fig. 2 Switching circuit. 

* The two parameters are tested on a sample basis for 1000 h. 
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VcEsat 
typ. 0,19 v 
max. 0,40 v 

ICEW 
max. 200 nA* 
max. 100 µA* 

V10RM min. 
5,3 kV(d.c.) 

3,75 kV(r.m.s.) 

Cio typ. 0,6 pF 

R10 
min. 1010 n 
typ. 1012 n 

ton 
typ. 3 µs 
typ. 12 µs 

to ff 
typ. 3 µs 
typ. 12 µs 

v:~ 
Vo 

0 

ton toff 

7Z67238.2 

Fig. 3 Waveforms. 



---H-ig-h--vo-lt-ag_e_op-t-oc-o-up-le_r _____________ J L CNX_6_2 __ ---·· 

Note 1: 

working 
voltage 

+Vee 

Fig. 4. 

Every single product is tested by applying an isolation test voltage of 4500 \/ (r.m.s.) for 2 seconds 
between the shorted input (diode) leads and the shorted output (phototransistor) leads. 
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Fig. 5 Tamb = 25 oc. 
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Fig. 6 Tamb = 25 oc; tp = 10 µs; 8 = v,01. 
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CNX62 J 
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Fig. 7 Typical values. 
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High voltage optocoupler 
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High-voltage optocoupler J 
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CNX62 J 
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High-·1oltage optocoupler CNX62 
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DEVELOPMENT DATA 
This data sheet contains advance Information and 

specifications are subject to change without notice. l ___ c_N_x_1_2 __ 

HIGH-VOLTAGE OPTOCOUPLER 

The CNX72 is an optocoupler 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 

• high current tra11sfer ratio and a low saturation voltage suitable for use with TTL integrated circuits 
• high degree of insulation (5300 V d.c.) 
• working voltage of 2,5 kV (d.c.) 

UL Covered under UL component recognition FI LE E90700 

VOE Approved according to VOE 0883/6.83 

Complied for reinforced isolation at 250 VAC with: 
DIN 57 804/VDE 0804/1.83 (isolation group C) 
DIN IEC 65/VDE 0860/8.81 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
peak value; ton = 10 µ.s; li = 0,01 

Total power dissipation up to Tamb = 25 oc 
when mounted on a printed circuit board 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 25 oc 
when mounted on a printed circuit board 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF = 10 mA; V CE = 0,4 V 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 2,5 kV 
IF (diode) = 0 (see Fig. 4) 

Collector-emitter saturation voltage 
IF= 10 mA; le= 4 mA 

Isolation voltage (d.c.)* 

MECHANICAL DATA 

SOT-90B (see Fig. 1 ). 

* VOE recognized: V10RM 4,4 kV d.c. 

VR max. 

IF max. 
IFRM max. 

Ptot max. 

Vern max. 

Ptot max. 

le/IF min. 

ICEW max. 

VcEsat max. 

V10RM min. 

5 v 

100 mA 
3 A 

200 mW 

30 v 

200 mW 

0,4 

200 nA 

0,4 v 
5,3 kV 
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MECHANICAL DATA 

Fig. 1 SOT-90B. 

i-7,62max-

' 4x 

• 

.....- 8,3 max _______.. 

I 
I 

" :1 

" ,, 
" " ~ ' ~ 

Dimensions in mm 

b c 

~ 
~ 

k 

__.1.4i~.I. 
max 

-i L-[fil]~i 
oo to 150 nssm.1 

0 
1 

RATINGS 

(1) Centre-lines of all leads are within ± O, 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. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
peak value; ton= 10 µs; ll = 0,01 IFRM max. 3 A 

Total power dissipation up to Tamb = 25°C 
when mounted on a p.c.b. Ptot max. 200 mW 

Transistor 

Collector-emitter voltage (open base) Vceo max. 30 v 
Emitter-collector voltage Ve co max. 7 v 
Collector current (d.c.) Jc max. 100 mA 

Total power dissipation up to T amb = 25 °c 
when mounted on a p.c.b. Ptot max. 200 mW 
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High-voltage optocoupler CNX72 

Optocoupler 

Sta rage tern peratu re 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/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 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(l01) min. 7,2 mm 

External tracking path (creepage dist) 
input terminals to output terminals L(l02) min. 7,0 mm 

<( Tracking resistance (KB-value) KB-100/A 
I-
<( 
a CHARACTERISTICS 
I-z Tj = 25 oc unless otherwise specified w 
::!!: 
a. Diode 0 
..l 

Forward voltage w 
1,15 v > IF= 10mA VF 

typ. 
w max. 1,50 v Cl 

Reverse current 
VR=5V IR max. 10 µA 

Transistor 

Collector-emitter breakdown voltage 
le= 1 mA V(BR)CEO min. 30 v 

Collector-base breakdown voltage 
le= 0,1 mA V(BR)CBO min. 70 v 

Emitter-collector breakdown voltage 
IE=0,1mA V(BR)ECO min. 7 v 

Collector cut-off current (dark); diode IF = 0 
typ. 2 nA 

VcE = 10 V ICEO max. 50 nA 
VcE = 10 V; Tamb = 70 °c 'cm max. 10 µA 
Vcs=1ov icso max. 20 nA 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
min. 0,4 

IF= 10 mA; VcE = 0,4 v le/IF max. 1,6 

Collector-emitter saturation voltage 
typ. 0,19 v 

IF= 10 mA; le= 4 mA VcEsat max. 0,40 v 
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CNX72 

Optocoupler (continued) 

Collector cut-off (light) at Tamb = 0 oc to 70 oc 
VF= 0,8 V; VcE = 15 V 
IF= 2 mA; VcE = 0,4 v 

Collector cut-off current (datk) at 
working voltage Vw = 2,5 kV (d.c. value); 
Vee= 10 V; Tj = 25 oc (see Fig. 4) 
Vee= 10 V; Tj = 70 oc (see Fig. 4) 

Isolation voltage• 
(see note 1) 

Capacitance between input and output 
V = 0; f = 1 MHz 

Output capacitance 
Vcs = 10 V; 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; Vee= 5 V; RL = 1 k.11 
RsE = 56 k.11 

Turn-off time 
le= 2 mA; Vee= 5 V; RL = 1 k.11 
RsE=56k.11 

Fig. 2 Switching circuit. 

• VDE recognized : V10RM 4.4 kV d.c. 

April 1986 

ICE(L) max. 15 µA 

ICE(L) min. 150 µA 

ICEW 
max. 200 nA 
max. 100 µA 

V10RM min. 
5,3 kV(d.c.) 

3,75 kV(r.m.s.) 

eio typ. 0,6 pF 

Cbc max. 4,5 pF 

R10 
min. 1010 n 
typ. 101 2 n 

ton max. 26 µs 

to ff max. 2,5 µs 

7Z67238.2 

Fig. 3 Waveforms. 



CNX72 High-voltage optocoupler J 
----
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ll. 
0 
...J 
LU 
> 
LU 
c 

Note 1: 

working 
voltage 

+Vee 

Fig. 4. 

Every single product is tested by applying an isolation test voltage of 4500 V (r.m.s.) for 2 seconds 
between the shorted input (diode) leads and the shorted output (phototransistor) leads. 
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Fig. 6 T amb = 25 OC; tp = 10 µs; b = 0,01. 

April 1986 187 



__ c_N_x_1_2 __ -l __________________ _ 
-

Vf 
(V) 

1,6 -----------7'-"Z;.:94,_,,3"!;93 

1,4 r---+-.. "t-... 
~ "'1-- ~1~0mA 

1'2 l--l=::::,,.k-~l-t"---_:::::)>...._t"-l--i---i-::::::,,.5~0-m--IA 

f't-_iomA 

~ 0,8 +---+---+-+---l' .......... .,..+,........__-+---+---1 

-:-10µA 
0,6 '---'---'----'---'--------'---'----'--' 

-50 50 100 150 

15 

le 

(mA 

10 

5 

) 

' 

0 
-50 

Tj 1°c1 

Fig. 7 Typical values. 

1iil' 
~ 

1f=2mA·Vcc= o 4V 

-25 0 50 

188 April 1986 

le 

(mA) 

100 

80 

60 

40 

20 

0 

Tamb=25°e 

1-p = 200 mW 

1...1 
liiil 

1 """' 11 ll" 

1111' 

~ 

" 11 

0 

.. 
I.. .... , .. 

I"" 

r-,_ 

~ 

II': 
~ 

f'i' 
..... 

5 Vee !Vl 

... IF= 
100mA 

...... 

1-1.. 

76mA 

50mA 

25mA 

10mA 

2,5mA 

10 

Fig. 8 Typical values. 

lf=10mA 
Vee=o.4v 

----Vee=5 v 

typ 

typ 

min 

typ 

100 150 
Tamb (•e) 

Fig. 9. 



High-voltage optocoupler J __ ___... 
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Fig. 12 VcE = 10 V. 
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Fig. 15 Tamb = 25 OC; typical values. 
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CNX72 J 

Fig. 16 T amb = 25 oc; tp = 10 µs; o = 0,01; typical values. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

HIGH-VOLTAGE OPTOCOUPLER 

CNX82 

The CNX82 is an optocoupler consisting of an infrared emitting GaAs diode and a silicon n-p-n photo­
transistor in a dual-in-line (DI L} plastic envelope. The base is not connected. 

Features 

• high current transfer ratio and a low saturation voltage suitable for use with TTL integrated circuits 
• high degree of a.c. and d.c insulation (3750 V r.m.s. and 5300 V d.c.) 
• working voltage of 2,5 kV (d.c.) 

UL Covered under UL component recognition FILE E90700 

VOE Approved according to VOE 0883/6.83 

Complied for reinforced isolation at 250 V AC with: 
DIN 57 804/VDE 0804/1.83 (isolation group C} 
DIN IEC 65/VDE 0860/8.81 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
peak value; ton = 10 µs; ll = 0,01 

Total power dissipation up to T amb = 25 oc 
when mounted on a p.c.b. 

Transistor 

Collector-emitter voltage (open base} 

Total power dissipation up to Tamb = 25 oc 
when mounted on a p.c.b. 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.} 
IF= 10 mA; VcE =0,4 v 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.} = 2,5 kV 
IF (diode} = 0 (see Fig. 4) 

Collector-emitter saturation voltage 
IF= 10 mA; le= 4 mA 

Isolation voltage (d.c.} 

MECHANICAL DATA 

SOT-212 (see Fig. 1 }. 

VR max. 5 v 

IF max. 100 mA 

IFRM max. 3 A 

Ptot max. 200 mW 

Vern max. 50 v 

Ptot max. 200 mW 

le/IF min. 0,4 

ICEW max. 200 nA 

VCEsat max. 0,4 v 
V10RM min. 5,3 kV 
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MECHANICAL DATA Dimensions in mm 

Fig. 1 SOT-212. 

t 

* 7,62max----.. 

3,9 
3,1 
L_' 

I'~ i~·~~~lil~ ~· 

5 4 

2 3 

1+---- 11 max ____ , 

..._IJ.._o,3 
I 0,2 

7Z95606 

The base is not connected. 

* During 1986, the body length will be increased to max. 8,75 mm. 

RATINGS 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
peak value; ton = 10 µs; /'; = 0,01 IFRM max. 3 A 

Total power dissipation up to Tamb = 25 oc 
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.) ic max. 100 mA 

Total power dissipation up to Tamb = 25 oc 
when mounted on a p.c.b. Ptot max. 200 mW 
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High-voltage optocoupler J CNX82 

Optocoupler 

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/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 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(l01) min. 9,6 mm 

External tracking path (creepage dist) 
input terminals to output terminals L(l02) min. 7,0 mm 

<{ Tracking resistance (KB-value) VTR KB-100/A I-
<{ 
c CHARACTERISTICS 
I-z Tj = 25 oc unless otherwise specified w 
~ 
Q. Diode 0 
...J 
w Forward voltage 
> IF= 10 mA VF 

typ. 1,15 v 
w 1,50 v c max. 

Reverse current 
VR = 5 V IR max. 10 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. 2 nA 

VcE = 10 V ICEO max. 50 nA 

VcE = 10 V; Tamb = 70 °c lcrn max. 10 µA 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
min. 0.4 

IF= 10 mA; VcE = 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 ICE(L) max. 15 µA 

Tamb.;; 70 °c; IF= 2 mA; VcE = 0.4 v ICE(L) min. 150 µA 
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CNX82 

Optocoupler (continued) 

Collector - emitter saturation voltage 

IF= 10 mA; le= 4 mA 

Collector cut-off current (dark) at 
working voltage Vw = 2,5 kV (d.c. value); 
Vee= 10 V; Tj = 25 oc (see Fig. 4)* 
Vee= 10 v, Tj = 70 oc (see Fig. 4)* 

Isolation voltage 
(see note 1) 

Capacitance between input and output 
V = 0; 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; Vee= 5 V; RL = 100 U 
le= 2 mA; Vee= 5 V; RL = 1 kU 

Turn-off time 
IC = 2 mA; V CC = 5 V; R L = 100 U 
le= 2 mA; Vee= 5 V; RL = .1 kU 

Fig. 2 Switching circuit. 

* The two parameters are tested on a sample basis for 1000 h. 
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VcEsat 
typ. 0,19 v 
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typ. 1012 n 
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Fig. 3 Waveforms. 
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Every single product is tested by applying an isolation test voltage of 4500 V (r.m.s.) for 2 seconds 
between the shorted input (diode) leads and the shorted output (phototransistor) leads. 
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High-voltage optocoupler J 
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CNX82 J 
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High-voltage optocoupler j 
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DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

HIGH-VOLTAGE OPTOCOUPLER 

CNX83 

The CNX83 is an optocoupler consisting of an infrared emitting GaAs diode and a silicon n-p-n 
phototransistor in a dual-in-line (DI L) plastic envelope. The device is derived from the CNX82 but 
has the base connected. 

Features 

• high current transfer ratio and a low saturation voltage suitable for use with TTL integrated circuits 
• high degree of a.c. and d.c. insulation (3750 V r.m.s. and 5300 V d.c.) 
• working voltage of 2,5 kV (d.c.) 

Requests for UL recognition and VDE approval are pending. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
peak value; ton = 10 µs; o = 0,01 

Total power dissipation up to Tamb = 25 oc 
when mounted on a p.c.b. 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 25 oc 
when mounted on a p.c.b. 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF=10mA;VcE=4V 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 2,5 kV 
IF (diode)= 0 (see Fig. 4) 

Collector-emitter saturation voltage 
IF= 10 mA; le= 4 mA 

Isolation voltage (d.c.) 

MECHANICAL DATA 

SOT-212 (see Fig. 1). 

VR max. 5 v 

IF max. 100 mA 

IFRM max. 3 A 

Ptot max. 200 mW 

Vern max. 50 v 

Ptot max. 200 mW 

le/IF min. 0,4 

ICEW max. 200 nA 

VcEsat max. 0,4 v 
V10RM min. 5,3 kV 
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CNX83 

MECHANICAL DATA 

Fig. 1 SOT-212. . 
........__ 7 ,6 2 max _____.. 

-t-
3,9 
3,1 

L' 

5,08 

l·~x 'g·~~Jl.J~ 12,541 ' -

5 4 

Dimensions in mm 
, ____ 11 max ____ , 

---- 110,161---i \..-ao 
50 

7Z95606 

b 

~ 
~ 

k 

• During 1986, the body length will be increased to max. 8,75 mm. 

RATINGS 

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

Diode 

Continuous reverse voltage VR max. 5V 

Forward current 
d.c. IF max. 100 mA 
peak value; ton = 10 µs; li = 0,01 IFRM max. 3 A 

Total power dissipation up to Tamb = 25 oc 
when mounted on a p.c.b. Ptot max. 200 mW 

Transistor 

Collector-base voltage (open emitter) Vcso max. 70 v 

Collector-emitter voltage (open base) Vern max. 50 v 

Emitter-collector voltage vEco max. 7 v 

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

Total power dissipation up to Tamb = 25 oc 
when mounted on a p.c.b. Ptot max. 200 mW 
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High-voltage optocoupler Jl CNX83 

Optocoupler 

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/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 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(l01) min. 9,6 mm 

External tracking path (creepage dist) 
input terminals to output terminals L(l02) min. 7,0 mm 

Tracking resistance (KB-value) KB-100/A 
<( 
I- CHARACTERISTICS <( 
0 Tj = 25 oc unless otherwise specified 
I-z 
w Diode :2: 
D.. Forward voltage 0 typ . 1,15 v ...I IF= 10 mA VF w max. 1,50 v > w Reverse current 0 

VR=5V IR max. 10 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-base breakdown voltage 

at le= 0,1 mA V(BR)CBO min. 70 v 
Collector cut-off current (dark); diode IF= O 

typ. 2 nA 
VcE = 10V ICEO max. 50 nA 
VcE = 10 V; Tamb = 70 oc lcEO max. 10 µA 

Vcs = 10 V;Tamb= 25 °c lcso max. 20 nA 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
min. 0,4 

IF=10mA;VcE=0,4V le/IF typ. 0,8 

IF= 10 mA; VcE = 5 v le/IF typ. 1,5 
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CNX83 J 
Optocoupler (continued) 

Collector cut-off current (light) 
Tamb.;;;; 70 oc; VF= 0,8 V; VcE = 15 V 
Tamb .;;;70 OC; IF= 2 mA; VcE = 0,4 v 

Collector-emitter saturation voltage 

IF= 10 mA; IC= 4 mA 

Collector cut-off current (dark) at 
working voltage Vw = 2,5 kV (d.c. value); 
Vee= 10 V; Tj = 25 oc (see Fig. 4) 
Vee= 10 V, Tj = 70 °c (see Fig. 4) 

Isolation voltage 
(see note 1) 

Collector capacitance at f = 1 MHz 
IE= le= O; Vea= 10 v 

Capacitance between input and output 
V = 0; f = 1 MHz 

Insulation resistance between input and output 
V10=±1000V 

Switching times (see Figs 2 and 3) 

Turn-on .time 
le= 2 mA; Vee= 5 V; R L = 100 .n 
le= 2 mA; Vee= 5 V; RL = 1 k.1'2 

Turn-off time 
le= 2 mA; Vee= 5 V; RL = 100 .n 
Jc= 2 mA; Vee= 5 V; RL = 1 k.1'2 

Fig. 2 Switching circuit. 

* The two parameters are tested on a sample basis for 1000 h. 
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Every single product is tested by applying an isolation test voltage of 4500 V (r.m.s.) for 2 seconds 
between the shorted input (diode) leads and the shorted output (phototransistor) leads. 
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CNX83 J 
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OPTOCOUPLERS 

CNY57 
CNY57A 

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, 12 kV (r.m.s.) and 4.4 kV (d.c.); 
• working voltage 2,5 kV (d.c.) 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp; 10 µs; li; 0,01 

Total power dissipation up to Tamb; 25 oc 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb; 25 oc 

Photocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
If; 10 mA; VcE; 0.4 V; (Is; 0) 

Collector cut-off current (dark) 
Vee; 10 V; working voltage (d.c.); 2,5 kV 
diode: IF ; 0 (see also Fig. 2) 

Isolation voltage (d.c.) 

MECHANICAL DATA 

SOT-908 (see Fig. 1). 

CNY57 
CNY57A 

VR max. 5 v 

IF max. 100 mA 

IFRM max. 3 A 

Ptot max. 200 mW 

VcEO max. 30 v 
Ptot max. 200 mW 

le/IF min. 0,2 
le/IF min. 0.4 

ICEW max. 200 nA 

V10RM min. 4.4 kV 
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CNY57 
CNY57A 

MECHANICAL DATA 

Fig. 1 SOT-90B. 

ij 

r-7,62max ----

t 
3,9 
3,1 
f ~x 

_.1,4l~i-i 
max 

4 

0 
1 

RATINGS 

5,08 
max 

--~'0,51] 
mm t ,----

Dimensions in mm 

..--s,3max-----------.. a b c 

~ 
k e 

7Z70427 

-i i 121 i 
0°t 15°-('!;ill-

o 7ZBS13Z.1 

$ Positional accuracy. 

@ Maximum material condition. 

(1) 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. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. If max. 100 mA 
(peak value); tp = 10 µs; o = 0,01 IFRM max. 3 A 

Total power dissipation up to Tamb = 25 °c Ptot max. 200 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. 70 v 
Emitter-collector voltage (open base) VE co max. 7 v 
Collector current (d.c.) ic max. 100 mA 

Total power dissipation up to T amb = 25 oc Ptot max. 200 mW 

Operating junction temperature Tj max. 125 oc 
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Optocoupler 

Optocoupler 

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 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals 

External tracking path ( creepage dist) 
input terminals to output terminals 

Tracking resistance (KB-value) 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
IF= 10 mA 

Reverse current 
VR=5V 

Transistor (diode: IF = 0) 

Collector cut-off current (dark) 
VcE=10V 

VcE = 10 V; Tamb = 70 oc 
vc8 = 10 v 

Optocoupler (I B = 0) • 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 0,4 v CNY57 

Tstg 

Tsid 

Rth j-a 
Rth j-a 

Rth j-a 
Rth j-a 

L(l01) 

L(I02) 

ICEO 

lcEO 
ICBO 

le/IF 

CNY57A IC/IF 

j CNY57 
CNY57A 

-55 to +150 oc 

max. 260 oc 

500 K/W 
500 K/W 

400 K/W 
400 K/W 

min. 7,2 mm 

min. 7,0 mm 

KB-100/A 

typ. 1,15 v 
< 1,5 v 

< 10 µA 

typ. 2 nA 

< 50 nA 

< 10 µA 

< 20 nA 

0,2 to 0,8 
typ. 0,5 

> 0,4 
typ. 1 

• 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 cut-off current (dark) see Fig. 2 
Vee= 10 V; working voltage (d.c.) = 2,5 kV 
Vee= 10 V; working voltage (d.c.) = 2,5 kV; Tj = 70 oc 

Collector-emitter breakdown voltage 
le= 1 mA 

Collector-base breakdown voltage 
lc=0,1 mA 

Emitter-collector breakdown voltage 
IE= 0,1 mA 

Collector-emitter saturation voltage 
IF=10mA;lc=2mA 

IF=10mA;lc=4mA 

Isolation voltage* 

Capacitance between input and output 
IF=O;V=O;f=1 MHz 

Output capacitance at F = 1 MHz 
Vcs = 1ov 

Insulation resistance between input and output 
± V10 = 1 kV 

Switching times (see Figs 3 and 4) 
Icon= 2 mA; Vee= 5 V; RL = 100U 
Turn-on time 
Turn-off time 

Icon= 4 mA; Vee= 5·V; RL = 100 U 
Turn-on time 
Turn-off time 

working 
voltage 

Fig. 2. 

ICEW < 
ICEW < 

V(BR)CEO min. 

V(BR)CBO min. 

V(BR)ECO min. 

typ. 
VcEsat < 
VcEsat 

typ. 
< 

V10RM min. 

Cio typ. 

Cbc typ. 

> rio typ. 

ton typ. 
to ff typ. 

ton typ. 

to ff typ. 

+Vee 

7Z82030 

200 nA 
100 µA 

CNY57 CNY57A 

30 30 v 

70 70 v 

7 7 v 

0,15 
0.4 v 

0,19 v 
0,4 v 

4,4 4,4 kV (d.c) 
3,12 3,12 kV (r.m.s., 

0,6 0,6 pF 

4,5 4,5 pF 

1010 1010 n 
1012 1012 n 

3 µs 
3 µs 

5 µs 
5 µs 

• Tested on a sample basis with a voltage of 4400 V (d.c.) for 1 minute between the shorted input 
(diode) leads and the shorted output (phototransistor) leads. 
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Optocouplers J 
---

CNY57 
CNY57A 

Fig. 3 Switching circuit. 
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Fig. 5 Tamb = 25 oc; typical values. 
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Fig. 7 Typical values. 
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Fig. 4 Waveforms. 
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Fig. 6 T amb = 25 OC; tp = 10 µs; 5 = 0,01; 
typical values. 
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CNY57 
CNY57A 

April 1986 

JI J7 
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Fig.9 IF=O;VcE=10V. 



Optocouplers _J 
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CNY57 
CNY57A 
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Fig. 10 IF= O; Tj = 25 oc. 
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Fig. 12 IE= O; Vea= 5 V; Tamb = 25 oc. 

Fig. 11 IF = O; typical values. 
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CNY57 
CNY57A 
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Fig. 14 CNY57; Is·= O; VcE = 5 V; Tamb = 25 °c; typical values. 

226 April 1986 



Optocouplers j 
--------
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Fig. 15 CNY57A; IB = O; VcE = 5 V; Tamb = 25 oc; typical values. 
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CNY57 
CNY57A 

JI, 

1CM l==t= 
(mA) 

10- 1 ~~~~~~~~~.__.._..J_......._~~ ...... ' 10- 1 ~~....__._ .......... .....__.__._ ...................... ~...__._._. 
1 10 IF ( mA) 10 2 1 10 102 IFM (mA) 

Fig. 16 CNY57; Tamb = 25 °c; typical values. 
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Fig. 18 CNY57; Tamb = 25 oc; typical values. 

April 1986 

Fig. 17 CNY57 A; T amb = 25 OC; tp = 10 µs; 
T = 1 ms; typical values. 
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Fig. 19 CNY57 A; T amb = 25 oc; typical values. 



Optocouplers J 
...----------
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Fig. 20 Is= O; le= 2 mA; Vee= 5 V; RL = 1 Ht; Tamb = 25 °c. 
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Fig. 21 -- CNY57; - - -CNY57A; Is= 0; IF= 10 mA; typical values. 

CNY57 
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CNY57 
CNY57A 

17 v 
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Fig. 22 CNY57; Is= O; Tamb = 25 oc; typical values. 
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Fig. 23 CNY57A; Is= O; Tamb = 25 oc; typical values. 
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Optocouplers J 
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CNY57 
CNY57A 
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Fig. 24 CNY57; Is= O; Vee; 5 V; Tamb = 25 oe; Fig. 25 CNY57; ls=O;Vee = 5 V;Tamb =25oe; 
typical values. (See also Fig. 26.) typical values. (See also Fig. 26.) 
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Fig. 26 Switching circuit and waveforms. 
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CNY57 
CNY57A 
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Fig. 27 CNY57A; Is =O; Vee =5 V;Tamb =25 °e; 
typical values. (See also Fig. 29.) 
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Fig. 28 CNY57A;ls=O;Vee=5V;Tamb=25°C; 
typical values. (See also Fig. 29.) 
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Fig. 29 Switching circuit and waveforms. 
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OPTOCOUPLERS 

CNY57U 
CNY57AU 

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 produts: 

• high output/input d.c. current transfer ratio; 
• low saturation voltage; 
• high isolation voltage of 3, 12 kV (r.m.s.) and 4,4 kV (d.c.); 
• working voltage 2,5 kV (d.c.). 

UL - Covered under UL component recognition FI LE E90700 

VDE - Approved according to VDE 0883/6.83 

Complied for reinforced isolation at 250 VAC with: 
DIN 57 804/VDE 0804/1.83 (isolation group C) 
DIN IEC 65/VDE 0860/8.81 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; Ii = 0,01 

Total power dissipation up to T amb = 25 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to Tamb = 25 °c 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 0,4 V; Os= 0) 

Collector cut-off current (dark) 
Vee= 10 V; working voltage (d.c.) = 2,5 kV 
diode: IF = 0 (see also Fig. 2) 

Isolation voltage (d.c.) 

MECHANICAL DATA 

SOT-908 (see Fig. 1 ). 

VR 

IF 
IFRM 

Ptot 

Vern 

Ptot 

CNY57U le/IF 
CNY57AU le/IF 

lcEw 

V10RM 

max. 5 v 

max. 100 mA 
max. 3 A 

max. 200 mW 

max. 30 v 
max. 200 mW 

min. 0,2 
min. 0,4 

max. 200 nA 

min. 4,4 kV 

-------------, 
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CNY57U 
CNY57AU 

MECHANICAL DATA 

Fig. 1 SOT-908. 

,-----7,62max--

4x • 

I 
I 
11 
:1 
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Dimensions in mm 

a b c 

~ 
k e 

7Z7042? 

__,.. 1,4 I [b@ 1--i 
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-I i 121 j 
0° ta 15° --[MI]---. 

7Z65132.1 

RATINGS 

$ Positional accuracy. 

@ Maximum material condition. 

(1) 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. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; o = 0,01 IFRM max. 3 A 

Total power dissipation up to Tamb = 25 °c Ptot max. 200 mW 

Operating junction temperature Tj max. 125 oc 

Transistor 

Collector-emitter voltage (open base) Vern max. 30 v 
Collector-base voltage (open emitter) Vc8o max. 70 v 
Emitter-collector voltage (open base) VECO max. 7 v 
Collector current (d.c.) ic max. 100 mA 

Total power dissipation up to Tarnb = 25 oc Ptot max. 200 mW 

Operating junction temperature Tj max. 125 oc 
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Optocouplers 

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 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals 

External tracking path ( creepage dist) 
input terminals to output terminals 

Tracking resistance (KB-value) 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
IF=10mA 

Reverse current 
VR = 5 V 

Transistor (diode: IF = 0) 

Collector cut-off current (dark) 
VcE=10V 

VcE = 10 V; Tamb = 70 oc 
vc8 =1ov 

Photocoupler (Is= O)" 

Output/input d.c. current transfer ratio (C.T.R.) 

Tstg 

Tsld 

Rth j-a 
Rth j-a 

Rth j-a 
Rth j-a 

L(I01) 

L(l02) 

ICEO 

lcrn 
icso 

IF= 10 mA; VcE = 0,4 V CNY57U le/IF 

CNY57AU le/IF 

J CNY57U 
CNY57AU 

-55 to +150 oc 

max. 260 oc 

500 K/W 
500 K/W 

400 K/W 
400 K/W 

min. 7,2 mm 

min. 7,0 mm 

KB-100/A 

typ. 
< 

< 

typ. 
< 
< 
< 

1,15 v 
1,5 v 

10 µA 

2 nA 
50 nA 
10 µA 
20 nA 

0,2 to 0,8 
typ. 0,5 

> 0,4 
typ. 1 

* Where the phototransistor receives light from the diode the 0 (for open base) has been omitted from 
the symbols. 
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CNY57U 
CNY57AU 

Collector cut-off current (dark) see Fig. 2 
Vee= 10V;workingvoltage (d.c.) =2,5 kV 
Vee= 10V;workingvoltage (d.c.) = 2,5 kV; 

Tj = 70 °c 

Collector-emitter breakdown voltage 
le= 1 mA 

Collector-base breakdown voltage 
le =0,1 mA 

Emitter-collector breakdown voltage 
IE =0,1 mA 

Collector-emitter saturation voltage 
IF=10mA;lc=2mA 

IF= 10mA; lc=4mA 

Isolation voltage* 

Capacitance between input and output 
IF= O; V = O; f = 1 MHz 

Output capacitance at F = 1 MHz 
vc8 =10v 

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 = 100 n 
Turn-on time 
Turn-off time 

working 
voltage 

lcEW 

lcEW 

V(BR)CEO 

V(BR)CBO 

V(BR)ECO 

VcEsat 

VcEsat 

V10RM 

Cio 

Cbc 

rio 

ton 
to ff 

ton 
to ff 

Fig. 2. 

< 200 nA 

< 100 µA 

CNY57U CNY57AU 

min. 30 30 v 

min. 70 70 v 

min. 7 7 v 

typ. 0,15 - v 
< 0.4 -V 
typ, 0,19 v 
< 0,4 v 

min. 
4,4 4,4 kV(d.c.) 

3,12 3, 12 kV(r.m.s.) 

typ. 0,6 0,6 pF 

typ, 4,5 4,5 pF 

> 1010 1010 n 
typ. 1012 1012 n 

typ. 3 - JJ.S 
typ. 3 - JJ.S 

typ. 5 JJ.S 
typ, 5 JJ.S 

+vcc 

7Z82030 

* Every single product is tested by applying an isolation test voltage of 3750 V (r.m.s.) for 2 seconds 
between the shorted input (diode) leads and the shorted output (phototransistor) leads. 

236 April 1986 



~-0-~oc-oupl-ers~~~~~~~J CNY57U 
CNY57AU 
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Fig. 3 Switching circuit. 
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Fig. 5 Tamb = 25 °C; typical values. 
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Fig. 7 Typical values. 
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Fig. 4 Waveforms. 
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Fig. 6 T amb = 25 °c; tp = 10 µs; Ii= O,Q1; 
typical values. 
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CNY57U 
CNY57AU 
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Optocouplers 
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Fig. 11 IF= O; typical values. 
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Fig. 12 IE= O; Vcs = 5 V; Tamb = 25 °c. 
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Fig. 13 f = 1 MHz. 
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Fig. 14 CNY57U; IB = 0; VcE = 5 V; Tamb = 25 °C; typical values. 
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Optocouplers JL CNY57U 
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Fig. 15 CNY57AU; Is= O; VcE = 5 V; Tamb = 25 oc; typical values. 

November 1985 241 1: 
I' 
I 



CNY57U 
CNY57AU 
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Fig. 16 CNY57U; Tamb = 25 °c; typical values. 
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Fig. 18 CNY57U; Tamb = 25 °c; typical values. 
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10 102 IFM (mA) 

Fig.17CNY57AU;Tamb=250C;tp=10µs; 
T = 1 ms; typical values. 
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Fig. 19 CNY57AU; Tamb = 25 °c; typical values. 
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Fig. 20 Is= O; le= 2 mA; Vee= 5 V; RL = 1 kO; Tamb = 25 °e. 
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Fig. 21 -- eNY57U; - - - CNY57AU; Is= O; IF= 10 mA; typical values. 
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CNY57U 
CNY57AU 
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Fig. 22 CNY57U; Is= O; Tamb = 25 °c; typical values. 
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Fig. 23 CNY57AU; Is= O; Tamb = 25 °c; typical values. 
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---

CNY57U 
CNY57AU 

7Z82043 
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25 \ ~ 

~ 1 kn 
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0 .____.~..__._._. .......... ....._ _ _.___._...__. ............... 
10-1 le lmA) 10 

Fig. 24 CNY57U; Is= O; Vee= 5 V; 
Tamb = 25 °c; typ. values. (See also Fig. 26.) 
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Fig. 25 CNY57U; Is= O; Vee= 5 V; 
Tamb = 25 °e; typ. values. (See also Fig. 26.) 

7Z67238.1 

Fig. 26 Switching circuit and waveforms. 
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CNY57U 
CNY57AU 
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Fig. 27 CNY57AU; Is= O; Vee= 5 V; 
T amb = 25 °c; typ. values. (See also Fig. 29.) 
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Fig. 28 CNY57AU; Is= O; Vee= 5 V; 
T amb = 25 DC; typ. values. (See also Fig. 29.) 
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Fig. 29 Switching circuit and waveforms. 
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OPTOCOUPLERS 

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.); 

• workingvoltage1,5kV. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; Ii = 0, 1 

Total power dissipation up to Tamb = 25 °e 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 25 °c 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 0,4 V; Os= 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.) 

MECHANICAL DATA 

SOT-91 B (see Fig. 1 ). 

CNY62 

VR max. 5 

IF max. 100 

IFRM max. 1000 

Ptot max. 150 

Vern max. 50 

Ptot max. 200 

I ell F min. 0,25 

lcEW max. 200 

VIORM min. 5,3 

CNY63 

5 v 

100 mA 
1000 mA 

150 mW 

30 v 
200 mW 

0,50 

200 nA 

4,3 kV 

-
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CNY62 
CNY63 

MECHANICAL DATA 

Fig. 1 SOT-91 B. 

,..,.._ _____ 16,4max -------., 

1-+----- 13,6max-----.1 

1, ______ 115,241------
10 to 10° 

+ 
3,9 
3,1 

__ + 

"·.---------------/---. 2,54 
k 

RATINGS 

+ ,' --tr-tr-- -- ---- -
' -4' 

e 1,27 
_ _t____ - -t 

~ 
--.-- - _____j 
2,54 

)----------------'., _ _37 ""'"'·' 

-Efj Positional accuracy. 

@ Maximum material condition. 

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. 5 v 
Forward current 

d:c. IF max. 100 mA - (peak value); tp = 10 µs; Ii,. 0, 1 IFRM max. 1000 mA 

Total power dissipation up to T amb = 25 oc Ptot max. 150 mW 

Operating junction temperature Tj max. 125 oc 

Transistor 

Collector-emitter voltage (open base) CNY62 Vern max. 50 v 
CNY63 Vern 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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0 ptocou piers 

Total power dissipation up to Tamb = 25 °c 

Operating junction temperature 

Optocoupler 

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 = 5 V 

Transistor (diode: IF = 0) 

Collector cut-off current (dark) 
VCE=10V 

VcE= 10V;Tamb=700C 

Collector-emitter breakdown voltage 
le= 1 mA 

Emitter-collector breakdown voltage 
IE=0,1mA 

Optocoupler (Is= O)* 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 0,4 v 

Collector cut-off current (dark) see Fig. 2 
Vee= 10 V; working voltage (d.c.) = 1,5 kV 

Vee= 10 V; working voltage (d.c.) = 1,5 kV; Tj = 70 °c 

CNY62 
CNY63 

CNY62 
CNY63 

CNY62 

CNY63 

j CNY62 
CNY63 

Ptot max. 200 mW 

Tj max. 125 °c 

Tstg -55 to +150 oc 

Tsld max. 260 oc 

Rth j-a 650 K/W 

Rth j-a 500 K/W 

Rth j-a 600 K/W 

Rth j-a 400 K/W 

VF 
typ. 1,2 v 
< 1,5 v 

IR < 10 µA 

lcEO 
typ. 5 nA 
< 100 nA 

lcEO < 10 µA 

V(BR) CEO 
min 50 v 
min 30 v 

V(BR) CEO 
min 7V 
min 7V 

> 0,25 
le/IF typ. 0,50 

le/IF 
> 0,5 
typ. 1,0 

lcEW < 200 nA 

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; le= 2 mA 

IF = 10 mA; le= 4 mA 

Isolation voltage; t = 1 min 

Capacitance between input and output 
IF=O;V=O;f=1 MHz 

Insulation resistance between input and output 
±V10=1kV 

Switching times (see Fig. 19) 
Icon= 2 mA; Vee= 5 V; RL = 100 n 
Turn-on time 
Turn-off time 

Icon= 4 mA; Vee= 5 V; RL = 100 (2 
Turn-on time 
Turn-off time 

250 April 1986 

working 
voltage 

VcEsat 

VcEsat 

V10RM 

V10RM 

Cio 

rio 

ton 
to ff 

ton 
to ff 

Fig. 2. 

CNY62 CNY63 

typ. 0,17 v 
< 0,40 -v 
typ. 0,17 v 
< 0,40 v 
min. 5,3 4,3 kV(d.c.) 

min. 3,75 3 kV(r.m.s.) 

typ. 0,6 0,6 pF 

> 1010 1010 n 
typ. 1012 1012 n 

typ. 3 - µs 
typ. 3 - µs 

typ. 5 µs 
typ. 5 µs 

+Vee 
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Optocouplers J 
......_____ __ CNY62 

CNY63 
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Fig. 3 T amb = 25 °c. 
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Fig. 4 Tamb = 25 °c; tp = 10 µs; T = 1 ms. 
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Fig. 5 Typical values. J 
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CNY62 
CNY63 
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25 
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Optocouplers j 
---

CNY62 
CNY63 
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Fig. 8 IF = O; Tj = 25 oc. 
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Fig. 10 Is= O; le= 2 mA; Vee= 5 V; RL = 1 kn; Tamb = 25 °c. 
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CNY62 
CNY63 
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Fig. 11 CNY62; T amb = 25 oe; typical values. 
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Fig. 13 CNY62; T amb = 25 oe; typical values. 
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10 102 IFM (mA) 

Fig. 12 CNY63; T amb = 25 oe; tp = 1 O µs; 
T = 1 ms; typical values. 
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Fig. 14 CNY63; T amb = 25 °e; typical values. 



Optocouplers J L· CNY62 

~~~~~~~~~~~~~~~~~-- CNY63 

t----+--t--+-i-+-+-+-+-+-------<c---+--+--+-<-t-1-1#~·---+---+-·-+--~1+-t-

le '.mA) 10 

Fig. 15 CNY62; I B = O; T amb = 25 °c; typical values. 
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1----+--+--+-<-+-+-+-++----t---+--+---+-<1-+-+-++--·--n -~ --t-- H -

V CE sat t----+--+--+-<-+-+-+-+-t-·---+--1--+-+-+-++-H-----l-1+--+--+---t--t-1 y 
(mV) ~ 1----+---+--+-<-+-+-+-++---->------•-+--+-·<-+~-+---+v+--+--~-+-+-~~~,·+-< 

~ 1)-'1 I 

'c (mAl 10 

Fig. 16 CNY63; I B = O; T amb = 25 °C; typical values. 
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CNY62 
CNY63 

0 .____,_.___.._._. ......... ...._ _ _,___._.._.._ ............... 
10-1 

le (mA) 

Fig. 17 CNY62; Is= O; Vee= 5 V; 
T amb = 25 °e; typical values. 
(See also Fig. 19). 
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Fig. 18 CNY62; la= O; Vee= 5 V; 
T amb = 25 °c; typical values. 
(See also Fig. 19). 
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Fig. 19 Switching circuit and waveforms. 
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Optocouplers J 
---

CNY62 
CNY63 
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Fig. 20 CNY63; IB = O; Vee= 5 V; 
Tamb = 25 °e; typical values. 
(See also Fig. 22). 
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Fig. 21 CNY63; IB = 0; Vee= 5 V; 
T amb = 25 °e; typical values. 
(See also Fig. 22). 
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Fig. 22 Switching circuit and waveforms. 
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H11A1 H11A2 
H11A3 H11A4 

OPTOCOUPLERS 

This product range is one of the industrial standards applied in the market. The current transfer ratio, 
isolation voltage and low saturation voltage comply to the specifications of the main part of the 
optocoupler market. 

This range can be used with TTL circuits and is comprised of an infrared emitting GaAs diode and an 
N-P-N silicon phototransistor. 

UL Covered under UL component recognition Fl LE E90700 

VOE Approved according to VOE 0883/6.83 

QUICK REFERENCE DATA 

Collector-emitter voltage of 
phototransistor 

Forward current of infrared 
emitting diode (d.c.) 

D.C. current transfer ratio at 
IF=10mA;VcE=10V 

Total power dissipation 
up to Tamb = 25 oc 

Vern 

IF 

H11A1 le/IF 
H11A2 le/IF 
H11A3 le/IF 
H11A4 le/IF 

Ptot 

max. 30 v 

max. 60 mA 

min. 0,5 
min. 0,2 
min. 0,2 
min. 0,1 

max. 250 mW 

--

Isolation voltage (d.c.) V10RM min. 2 kV (r.m.s.) 

MECHANICAL DATA 

SOT-908 (see Fig. 1). 
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H11A1 H11A2 
H11A3 H11A4 

MECHANICAL DATA 

Fig. 1 SOT-908. 

-+--7,62max-. 

3,9 
3,1 , 4x ' . -- 1,4 i lb@ [ ____ .[ 

max 

4 

0 
1 

RATINGS 

.,._ 8,3 max-----+-

I 
11 
11 

:1 
11 

" " 1,1 

~ ' ~ 
-..../' i 121 i 

0°to15° -[1]1]--
7Z8S132.1 

$ Positional accuracy. 

@ Maximum Material Condition. 

Dimensions in mm 

b 

rf:i?\ 
~ 

( 1) 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. 

(2) When the leads are parallel, the tips remain in position 
for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 
peak value; ton = 10 µs; 5 = 0,01 IFRM max. 3 A 

Total power dissipation 
up to Tamb = 25 °c Ptot max. 100 mW 

Transistor 

Collector-emitter voltage (open base) VCEQ 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.) le max. 100 mA 

Total power dissipation 
up to T amb = 25 oc Ptot max. 150 mW 
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Optocouplers J H11A1 H11A2 
H11A3 H11A4 

Optocoupler 

Storage temperature Tstg -55 to +150 oc 

Operating junction temperature Tj -55 to +100 oc 

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

Total power dissipation 
up to Tamb = 25 oc Ptot max. 250 mW 

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 

LINEAR DERATING FACTORS 

Above 25 oc 
diode 1,33 mW/K 
transistor 2 mW/K 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(I01) min. 7,2 mm 

External tracking path (creepage distance) 
input terminals to output terminals L(I02) · min. 7,0 mm 

Tracking resistance (KB-value) KB-100/A 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
typ. 1,15 v IF= 10 mA VF max. 1,5 v 

Reverse current 
VR=5V IR max. 10 µA 

Capacitance at f = 1 MHz 
V=O Cd typ. 50 pF 

Transistor 

Collector-emitter breakdown voltage 
le= 10 mA V(BR)CEO min. 30 v 

Collector-base breakdown voltage 
lc=0,1 mA V(BR)CBO min. 70 v 

Emitter-collector breakdown voltage 
IE=0,1mA V(BR)ECO min. 7 v 

Dark current 
vcE=1ov ICEO 

typ. 2 nA 
max. 50 nA 
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H11A1 H11A2 
H11A3 H11A4 

Optocoupler 

Output/input d.c. current 
transfer ratio 
IF= 10 mA; VcE = 10 v 

Collector-emitter saturation voltage 
IF = 10 mA; le= 0,5 mA 

Output capacitance at f = 1 MHz 
VcE = 10 V 

Isolation voltage • 

Capacitance between input and output 
V = O; f = 1 MHz 

Insulation resistance between 
input and output 
V10 = 500V 

Rise time 
le= 2 mA; Vee= 10V; RL = 100Q 

Fall time 
IC= 2 mA; Vee= 10 V; RL = 100 n 

v, +Vee 

Vo 

H11A1 le/IF 
H11A2, H11A3 le/IF 

H11A4 le/IF 

VcEsat 

CcE 

V10RM 

Cio 

R10 

tr 

tf 

·~u 
Vo 

-- tr 

Fig. 2 Measuring circuit and waveforms. 

min. 0,5 
min. 0,2 
min. 0,1 

max. 0,4 v 
typ. 0,1 v 

typ. 2 pF 

min. 
2 kV (r.m.s.) 

2,82 kV (d.c.) 

max. 2 pF 

min. 1011 n 

typ. 3 µs 

typ. 3 µs 

7Z94446 

• Every single product is tested by applying an isolation test voltage of 2500 V (r.m.s.) for 2 seconds 
between the shorted input (diode) leads and the shorted output (phototransistor) leads. 
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Fig. 5 Normalized to IF= 10 mA; VeE = 10 V; 
typical values. 

7294435 

.....,10mA 

~5mA 

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

-50 50 100 150 

Tamb 1°CI 

Fig. 7 Normalized at IF= 10 mA; VeE = 10V; 
typical values. 

!FM 
(A) 

0,5 

0 

---·--

t 
0 

t 
t 
f 

H11A1 H11A2 
H11A3 H11A4 

7294425 
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l MCT2 

OPTOCOUPLER 

This product range is one of the industrial standards applied in the market. The current transfer ratio, 
isolation voltage and low saturation voltage comply to the specifications of the main part of the 
optocoupler market. 

It can be used with TTL circuits and is comprised of an infrared emitting GaAs diode and an N-P-N 
silicon phototransistor. 

UL Covered under UL component recognition Fl LE E90700 

VDE Approved according to VDE 0883/6.83 

QUICK REFERENCE DATA 

Collector-emitter voltage of 
phototransistor 

Forward current of infrared 
emitting diode (d.c.) 

D.C. current transfer ratio at 
IF= 10 mA; VcE = 10 v 

Total power dissipation 
up to Tamb = 25 °c 

Isolation voltage 
d.c. value 

MECHANICAL DATA 

SOT-90B (see Fig. 1 ). 

Complied for reinforced isolation at 250 VAC with: 

DIN 57 804/VDE 0804/1.83 (isolation group C) 
DIN IEC 65/VDE 0860/8.81 

VcEO max. 

IF max. 

le/IF min. 

30 v 

60 mA 

0,2 

Ptot max. 250 mW 

V10RM min. 4,4 kV 
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266 

MCT2 J 
MECHANICAL DATA 

Fig. 1 SOT-908. 

i--7,62max-

4 

0 
1 

RATINGS 

.,._ 8,3 max ----.. 

$ Positional accuracy. 

@ Maximum Material Condition. 

Dimensions in mm 

b c 

~ 
~ 

( 1) 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 n.ominal 
by 0,25 mm. 

(2) When the leads are parallel, the tips remain in position 
for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 
peak value; ton = 10 µs; ll = 0,01 IFRM max. 3 A 

Total power dissipation 
up to Tamb = 25 oc Ptot 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.) le max. 50 mA 

Total power dissipation 
up to Tamb = 25 °c Ptot max. 200 mW 
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Optocoupler Jl MCT2 

Optocoupler 

Storage temperature Tstg -55 to +150 oc 

Operating junction temperature Tj -55 to +125 oc 

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

Total power dissipation 
up to Tamb = 25 °c Ptot max. 250 mW 

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 

LINEAR DERATING FACTORS 

Above 25 oc 
diode 2,6 mW/K 
transistor 2,6 mW/K 
optocoupler 3,3 mW/K 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(I01) min. 7,2 mm 

External tracking path (creepage distance) 
input terminals to output terminals L(I02) min. 7,0 mm 

Tracking resistance (KB-value) KB-100/A 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
1,2 v IF=20mA VF typ. 

Reverse current 
max. 1,5 v 

VR=5V IR max. 10 µA 

Capacitance at f = 1 MHz 
V = O; Cd typ. 50 pF 

Transistor 

Collector-emitter breakdown voltage 
le= 1 mA V(BR)CEO min. 30 v 

Collector-base breakdown voltage 
le= 0,01 mA V(BR)CBO min. 70 v 

Emitter-collector breakdown voltage 
IE=0,1mA V(BR)ECO min. 7 v 

Dark current 
2 

VcE=1DV lcEO 
typ. nA 
max. 50 nA 

vc8 =1ov icso max. 20 nA 

D.C. current gain 
le= 100 µA; VcE = 5 v hFE typ. 300 
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MCT2 J 
Optocoupler 

Output/input d.c. current 
transfer ratio 
IF= 10 mA; VcE = 10 v 

Collector-emitter saturation voltage 
I F = 16 mA; IC = 2 mA 

Emitter-base capacitance 
VBE = 0 

Collector-base capacitance at f = 1 MHz 
vc8=1ov 

Collector-emitter capacitance 
VcE = 0 

1so1at1on voltage* 

Capacitance between input and output 
V = O; f = 1 MHz 

Insulation resistance between input and output 
V10 = ± 500 V 

Turn-on time (saturated) see Fig. 2 (TTL def.) 
IF= 15 mA; Vee= 5 V; RL = 2 k.11 
RBE = oo 

IF= 20 mA; Vee= 5 V; RL = 2 k.11 
RBE = 100 k.11 

Turn-0ff time (saturated) see Fig. 2 (TTL def.) 
IF= 15 mA; Vee= 5 V; RL = 2 k.11 
RBE = oo 

I F = 20 mA; V CC = 5 V; R L = 2 kQ 
RBE = 100 kQ 

Bandwidth 
le= 2 mA; VcE = 10 V; RL = 100 kQ 

le/IF 

VcEsat 

Cbe 

Cbc 

Cce 

V10RM 

Cio 

R10 

ton 

ton 

to ff 

to ff 

Bw 

V1 _J 

Vo 

Fig. 2 Measuring circuit and waveforms. 

typ. 0,6 
min. 0,2 

max. 0,4 v 
typ. 0,15 v 

typ. 8 pF 

typ. 4,5 pF 

typ. 8 pF 

min. 
4,4 kV(d.c.) 

3,12 kV(r.m.s.) 

typ. 0,5 pF 

min. 10" n 
typ. 1012 n 

typ. 5 µs 

typ. 5 µs 

typ. 30 µs 

typ. 10 µs 

typ. 300 kHz 

O,SV 

7294423 

* Every single product is tested by applying an isolation test voltage of 3750 V (r.m.s.) for 2 seconds 
between the shorted input (diode) leads and the shorted output (phototransistor) l\)ads. 
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Fig. 3. Typical values. Fig. 5 Tamb = 25 °C; typical values. 
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MCT2 J 
7Z94429 
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Fig. 6 Typical values. 
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Fig. 8 VcE = 5 V; Tamb = 25 oc; 
typical values. 
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Fig. 10 T amb = 25 oc; typical values. 
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l MCT26 

OPTOCOUPLER 

Optocoupler in a DI L plastic envelope. The MCT26 comprises an infrared GaAs diode and a N-P-N 
silicon phototransistor. 

UL Covered under UL component recognition FI LE Ego700 

VDE Approved according to VDE 0883/6.83 

QUICK REFERENCE DATA 

Collector-emitter voltage of 
phototransistor 

Forward current of infrared 
emitting diode (d.c.) 

D.C. current transfer ratio at 
IF= 10 mA; VcE = 10 v 

Total power dissipation 
up to T amb = 25 °c 

Isolation voltage 
d.c. value 

MECHANICAL DATA 

SOT-908 (see Fig. 1 ). 

Complied for reinforced isolation at 250 VAC with: 

DIN 57 804/VDE 0804/1.83 (isolation group C) 
DIN IEC 65/VDE 0860/8.81 

Vern max. 30 v 

IF max. 60 mA 

le/IF min. 0,06 

Ptot max. 250 mW 

V10RM min. 4,4 kV 
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MCT26 J 
MECHANICAL DATA 

Fig. 1 SOT-90B . 

.._..___ 7,62 max____... 

ll 
fl 

t 
3,9 
3,1 I , 4 o,4o + x --.. ___ _)_ . 

I ·~· ' - 1,41.._._ __ ,,.1 __ 1 

max 

4 

0 , 

RATINGS 

-../ i l2l i 
0° t , 5° --------- [1gJ -------

0 ?ZBS132.1 

$ Positional accuracy. 

@ Maximum Material Condition. 

Dimensions in mm 

b 

~ 
~ 

(1) 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. 

(2) When the leads are parallel, the tips remain in position 
for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 60 mA 
peak value; ton = 10 µs; o = 0,01 IFRM max. 3 A 

Total power dissipation 
up to T amb = 25 °c Ptot max. 200 mW 

Transistor 

Collector-emitter voltage (open base) VcEQ max. 30 v 
Collector-base voltage (open emitter) VcBo max. 30 v 
Emitter-collector voltage (open base) VECO 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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Optocoupler l MCT26 

Optocoupler 

Storage temperature Tstg -.55 to +150 oc 

Operating junction temperature Tj -55to+125 oc 

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

Total power dissipation 
up to T amb = 25 °c Ptot max. 250 mW 

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 

LINEAR DERATING FACTORS 

Above 25 oc 
diode 2,6 mW/K 
transistor 2,6 mW/K 
optocoupler 3,3 mW/K 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(I01) min. 7,2 mm 

External tracking path (creepage distance) 
input terminals to output terminals L(I02) min. 7,0 mm 

Tracking resistance (KB-value) KB-100/A 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
typ. 1,2 v 

IF= 20 mA VF max. 1,5 v 

Reverse current 
VR=5V IR max. 10 µA 

Capacitance at f = 1 MHz 
V=O Cd typ. 50 pF 

Transistor 

Collector-emitter breakdown voltage 
le= 1 mA V(BR)CEO min. 30 v 

Collector-base breakdown voltage 
le= 0,01 mA V(BR)CBO min. 30 v 

Emitter-collector breakdown voltage 
IE=O,lmA V(BR)ECO min. 7 v 

Dark current 
2 nA 

VcE = 5 V ICEO 
typ. 
max. 100 nA 

vc8 = 5 v icso max. 100 nA 
D.C. current gain 

le= 100 µA; VcE = 5 v hFE typ. 300 
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MCT26 J 
Optocoupler 

Output/input d.c. current 
transfer ratio 
IF= 10mA; VcE = 10V 

Collector-emitter saturation voltage 
IF= 20 mA; le= 0,25 mA 

IF = 60 mA; IC = 1,6 mA 

Collector-emitter capacitance 
VcE =O 

Isolation voltage * 

Capacitance between input and output 
V = O; f = 1 MHz 

Insulation resistance between 
input and output 
V10 = 500V 

Rise time (see Fig. 2) 
le= 2 mA; Vee= 10 V; RL = 100 n 

Fall time (see Fig. 2) 
le= 2 mA; Vee= 10V; RL = 100Sl 

Bandwidth 
le= 2 mA; VcE = 10 V; RL = 100 n 

son 

le/IF 

VcEsat 

VcEsat 

Cce 

V10RM 

Cio 

R10 

tr 

tf 

Bw 

:u 

Fig. 2 Measuring circuit and waveforms. 

min. 0,06 

max. 0,3 v 
typ. 0,1 v 
max. 0,5 v 
typ. 0,2 v 

typ. 8 pF 

min. 
4.4 kV(d.c.) 

3, 12 kV(r.m.s.) 

typ. 0,5 pF 

min. 10'' n 
typ. 1012 n 

typ. 3 µs 

typ. 3 µs 

typ. 300 kHz 

* Every single product is tested by applying an isolation test voltage of 3750 V (r.m.s.) for 2 seconds 
between the shorted input (diode) leads and the shorted output (phototransistor) leads. 
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MCT26 J 
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DEVELOPMENT DATA 
This ·data sheet contains advance information and 
specifications are subject to change without notice. 

OPTOCOUPLER 

P040/44A 

Optically coupled isolator consisting of an infrared emitting GaAIAs diode and a silicon n-p-n photo­
transistor with accessible base in a SOT-90B envelope. Designed for low input current and long life 
operation. 

The application of an IR emitting device, based on a special GaAIAs (intrinsic) process, results in 
perfect linearity at low input currents and a very low degradation during the device's operating life. 

The P040/44A is selected according to British Telecom specifications for telephony and can serve 
for each individual spec P040A, P041 A, P042A, P043A, P044A and is BT approved. 

QUICK REFERENCE DATA 

Diode 

Forward current (d.c.) 

Transistor 

Collector-emitter voltage (open base) 

Optocoupler 

Output/input d.c. current 
transfer ratio (C.T.R.) 
lf=0,5mA;VcE= 5V 
IF= 1,0 mA; VcE = 0,4 v 
If= 10mA;VcE=0,5V 

Leakage current under working 
voltage 1,5 kV d.c. value 
Vee= 10 v 

Isolation voltage 
d.c. value 

MECHANICAL DATA 

SOT-90B (see Fig. 1 ). 

Vern 

le/IF 
le/IF 
le/IF 

ICEW 

V10RM 

max. 100 mA 

max. 30 v 

min. 0,1 
min. 0,25 
min. 0,6 

max. 200 nA 

min. 3,5 kV 
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P040/44A 

MECHANICAL DATA 

Fig. 1 SOT-908. 
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$ Positional accuracy. 

Dimensions in mm 

b c 

~ 
~ 

@ Maximum Material Condition. 

(1) 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. 

(2) When the leads are parallel, the tips are 
in position for automatic insertion. 

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

Diode 

Continuous reverse voltage VR max. 5 v 
Forward current 

d.c. IF max. 100 mA 
(peak value); tp = 10 µs; Ei = o.oi IFRM max. 2,5 A 

Total power dissipation 
up to T amb = 25 oc Ptot max. 200 mW 

Transistor 

Collector-emitter voltage (open base) VcEO max. 30 v 
Collector-base voltage (open emitter) Vcso max. 70 v 
Emitter-collector voltage (open base) VECO max. 5 v 
Collector current le max. 100 mA 

Total power dissipation 
up to T amb = 25 oc Ptot max. 200 mW 
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Optocoupler Jl P040/44A 

Optocoupler 

Storage temperature Tstg -55 to +150 oc 

Operating ambient temperature Tamb -55 to +100 oc 

Total power dissipation 
up to Tamb = 25 oc Ptot max. 250 mW 

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 max. 500 K/W 
transistor Rth j-a max. 500 K/W 

From junction to ambient, device 
mounted on a printed circuit board 
diode Rth j-a max. 400 K/W 
transistor Rth j-a max. 400 K/W 

ISOLATION RELATED VALUES 

External air gap (clearance) 

~ 
input terminals to output terminals L(I01) min. 7,2 mm 

I- External tracking path (creepage distance) ~ 
Cl input terminals to output terminals L(I02) min. 7,0 mm 
I-z 
w Tracking resistance (KB-value) KB-100/A 

:I: 
~ CHARACTERISTICS 0 
..J Tj = 25 oc unless otherwise specified w 
> w 
Cl Diode 

Forward voltage 
typ. 1,45 v 

IF=10mA VF max. 1,6 v. 
IF = 0, 1 mA; T amb = 70 oc VF min. 0,45 v 

Reverse current 
VR = 5 V IR max. 10 µA 

Transistor 

Collector-emitter breakdown voltage 
open base; le= 1 mA V(BR)CEO min. 30 v 

Collector-base breakdown voltage 
open emitter; I c = 0, 1 mA V(BR)CBO min. 70 v 

Emitter-collector breakdown voltage 
open base; IE= 0, 1 mA V(BR)ECO min. 5 v 

Collector cut-off current (dark) 
typ. 2 nA 

VcE=28V ICEO max. 200 nA 

• Internal specification. 
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P040/44A J 
Optocoupler 

Output/input d.c. current 
transfer ratio (C.T.R.) 

min. 0,6 IF= 10 mA;VcE =0,5 v le/IF max. 1,5 
IF= 1 mA; VcE = 0,4 v le/IF min. 0,25 
IF= 0,5 mA; VcE = 5V le/IF min. 0,1 
IF= 3 mA; VcE = 1V le/IF min. 0,3 
IF= 5 mA; VCE = 5V le/IF min. 0,3 
IF= 10 mA; VCE = 10 V le/IF min. 0,25 
IF= 20mA;VcE=0,5V le/IF min. 0,25 

Collector current 
IF=0,1 mA;VcE=5V ICE max. 100 µA 

DC current gain 
le= 0,4 mA; VcE = 1 V hFE min. 200 

Collector-emitter saturation voltage 
IF= 10mA; le= 1 mA VcEsat max. 0,5 v 

Output capacitance 
Vea= 10 V; f = 1 MHz Cbc typ. 4,5 pF 

Collector cut-off current (dark) at 
working voltage Vw = 1,5 kV; 
(d.c. value) see notes 1 and 2 
Vee= 1ov; ICEW max. 200 nA 
Vee= 10 V; Tj = 70 oc lcEW max. 100 µA 

Isolation voltage (d.c. value) 
· see note 3 V10RM min. 3,5 kV 

Capacitance between input and output 
V = 0; f = 1 MHz Cio typ. 0,6 pF 

Insulation resistance between input and output 
min. 1010 n 

±V10 = 1 kV R10 typ. 1012 n 
Switching times (see figures 3 and 4) 

le= 2 mA; Vee= 5 V; RL = 100 il 
Turn-on time ton max. 7 /JS 
Turn-off time to ff max. 7 /JS 
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Fig. 3 Switching circuit. 

Notes. 

working 
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Fig. 2. 

+Vee 

7Z82031 

7Z67238.2 

Fig. 4 Waveforms. 

1. This parameter is the maximum collector-emitter leakage current measured when a high voltage is 
applied between the emitter and the two shorted diode leads (see Fig. 2). 

2. As quality assurance (on a sample basis), these parameters are covered by a 1000 hour reliability 
test. 

3. Tested on sample basis. The input diode leads are shorted together an al I the transistor leads 
shorted together, then a test voltage of 4,4 kV (d.c.) is applied for 1 min. 
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OPTOCOUPLERS 

4N25 4N25A 
4N26 4N27 

4N28 

This product range is one of the industrial standards applied in the market. The current transfer ratio, 
isolation voltage and low saturation voltage comply to the specifications of the main part of the 
optocoupler market. 

This range can be used with TTL circuits and is comprised of an infrared emitting GaAs diode and an 
N-P-N silicon phototransistor. 

UL Covered under UL component recognition FI LE E90700 

VDE Approved according to VDE 0883/6.83 

QUICK REFERENCE DATA 

Collector-emitter voltage of 
phototransistor* 

Forward current of infrared 
emitting diode (d.c.)* 

D.C. current transfer ratio at 
IF= 10mA; VcE = 10V* 

Total power dissipation 
up to Tamb = 25 °c 

Isolation voltage (see note 1) 

MECHANICAL DATA 

SOT-90B (see Fig. 1 ). 

* Indicates JEDEC registered data. 

Vern 

IF 

4N25 to 4N26 le/IF 
4N27 4N28 le/IF 

Ptot 

VJ ORM 

max. 30 v 

max. 80 mA 

min. 0,2 
min. 0,1 

max. 250 mW 

min. 2,0 kV(r.m.s.) 
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4N25 4N25A 
4N26 4N27 

4N28 

MECHANICAL DATA 

Fig. 1 SOT-908 . 

......._. 7,62max __.,. 

t 
3,9 
3,1 ' 4x 

+ • 
_,.. 1,4 [~.i--i 

max 

4 

0 
1 

RATINGS 

..,..______ 8,3 ma>C __... 

-I L_ 121 i 
0°to15° 11&TI-

7Z0S132.1 

Positional accuracy. 

@ Maximum Material Condition. 

Dimensions in mm 

b c 

r£-=fv\ 
~ 

(1) 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. 

(2) When the leads are parallel, the tips remain in position 
for automatic insertion. 

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

Diode 

Continuous reverse voltage* VR max. 5 v 

Forward current* 
d.c. IF max. 80 mA 
peak value; t 0 n = 300 µs; & = 0,02 IFRM max. 3 A 

Total power dissipation - up to T amb = 25 °c * Ptot max. 150 mW 

Transistor 

Collector-emitter voltage (open base)* vcEo 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.) le max. 100 mA 

Total power dissipation 
up to T amb = 25 oc * Ptot max. 150 mW 

* Indicates JEDEC registered data. 
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J 4N25 4N25A 
Optocouplers 4N26 4N27 

4N28 

Optocoupler 

Storage temperature* Tstg -55 to +150 oc 

Operating junction temperature* Tj -55 to +100 oc 

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

Total power dissipation 
up to Tamb = 25 °c Ptot max. 250 mW -

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 

LINEAR DERATING FACTORS 

Above 25 oc 
diode* 2 mW/K 
transistor• 2 mW/K 
optocoupler* 3,3 mW/K 

ISOLATION RELATED VALUES 

External air gap (clearance) 
input terminals to output terminals L(I01) min. 7,2 mm 

External tracking path (creepage distance) 
input terminals to output terminals L(l02) min. 7,0 mm 

Tracking resistance (KB-value) KB-100/A 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage* 
typ. 1,15 v 

IF=10mA VF max. 1,5 v 
Reverse current* 

VR=5V IR max. 100 µ.A 

Capacitance at f = 1 MHz 
V=O Cd typ. 50 pF 

Transistor 

Collector-emitter breakdown voltage* 
le= 1 mA V(BR)CEO min. 30 v 

Collector-base breakdown voltage* 
lc=0,1 mA V(BR)CBO min. 70 v 

Emitter-collector breakdown voltage* 
le= 0,1 mA V(BR)ECO min. 7 v 

* Indicates JEDEC registered data. 

October 1985 293 



4N25 4N25A 
4N26 4N27 

4N28 

Dark current * 
2 nA 

VcE=10V 4N25 to 4N27 ICEO 
typ. 
max. 50 nA 

Vcs=10v 4N28 ICEO max. 100 nA 
lcso max. 20 nA 

Optocoupler 

Output/input d.c. current 
transfer ratio* 
IF= 10 mA; VcE = 10V 4N25 to 4N26 le/IF min. 0,2 

4N27 4N28 le/IF min. 0,1 

Collector-emitter saturation voltage* 
0,5 v 

IF= 50 mA; le= 2 mA VcEsat 
max. 
typ. 0,1 v 

Isolation voltage 
2,0 kV(r.m.s.) (see notes 1 and 2) V10RM min. 
2,8 kV(d.c.) 

Capacitance between input and output 
V10 = O; f = 1 MHz Cio typ. 0,6 pF 

Insulation resistance between 
input and output 
V10 = 500 V R10 typ. 1012 n 

Bandwidth 
-le= 2 mA; VcE = 10 V 
RL=100n Bw typ. 300 kHz 

Switching times (unsaturated) see Fig. 2 

Rise time 
le= 2 mA; Vee= 10 V; RL = 100 n tr typ. 3 µs 

Fall time 
le= 2 mA; Vee= 10 V; R L = 100 n tf typ. 3 µs 

Switching times (saturated) see Fig. 3 

Turn-on time (TTL def.) 
IF= 15 mA; Vee= 5 V; RL = 2 kn 
RBE = oo ton typ. 5 µs 
IF= 20 mA; Vee= 5 V; RL = 2 kn 
RBE = 100 kn ton typ. 5 µs 

Turn-off time (TTL def.) 
IF= 15 mA; Vee= 5 V; RL = 2 kn 
RBE = oo to ff typ. 30 µs 
IF = 20 mA; v cc = 5 v; R L = 2 kn 
RsE = 100 kn to ff typ. 10 µs 

* Indicates JE DEC registered data. 
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Optocouplers J 
---

+Vee '~U 
Vo 

Vo 

_,, 

Fig. 2 Measuring circuit and waveforms. 

Vo 

O,SV 

Fig. 3 Measuring circuit and waveforms. 

Note 1: 

Satisfies JEDEC registered isolation voltage ratings (min. V10): 
4N25 2,5 kV (peak) 
4N25-A 1,775 kV (r.m.s.) 
4N26 1,5 kV {peak) 
4N27 1,5 kV (peak) 
4N28 0,5 kV (peak) 

Note 2: 

4N25 4N25A 
4N26 4N27 

4N28 

7294445 

7294423 

Every single product is tested by applying an isolation test voltage of 2500 V (r.m.s.) for 2 seconds 
between the shorted input (diode) leads and the shorted output {phototransistor) leads. 
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4N25 4N25A 
4N26 4N27 

4N28 

7Z94426 
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Fig. 4 Normalized at IF = 10 mA; VcE = 10 V; 
Tamb = 25 oc; typical values. 
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SECTION 81 

Special optocouplers (opto high-tech line) 





OPTOCOUPLERS 

CNX44 
CNX46 

Optocouplers in a hermetically sealed metal envelope. They have high reliability and can be used under 
severe conditions such as in military or industrial applications. The CNX44 and CNX46 differ only in 
the pinning connections and both types have an unconnected base. 

An outstanding characteristic is the high common-mode rejection ratio. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
peak value; ton= 10 µs; ll = 0,01 

Total power dissipation up to Tamb = 75 oc 
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. 

Optocoupler 

Output/input d.c. current transfer ratio 
IF= 10 mA; Vee= 0,4 V 

Collector cut-off current (dark) 
VcE = 15 V; working voltage (d.c.) = 1,0 kV 

Isolation voltage (d.c.) 

Common-mode rejection ratio 
le= 2 mA; f = 10 kHz 

MECHANICAL DATA 

SOT-104C (see Fig.1). 

VR 

If 
If RM 

Ptot 

Vceo 

Ptot 

le/IF 

icew 

V10RM 

CMRR 

max. 5V 

max. 100 mA 
max. 3A 

max. 150 mW 

max. 50 v 

max. 150 mW 

min. 0,3 

max. 200 nA 

min. 1,0 kV 

typ. 85 dB 
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CNX44 
CNX46 

MECHANICAL DATA 

Fig. 1 SOT-104C. 

a 

Dimensions in mm 

Lead reference 

c CNX44 

-t 
8,5 
max 

=_J0,51 
+max 

Ill:::=== ~ 
a pin 1 
k pin 2 
e = pin 3 
c = pin 4 

111--~= 
k 

a c CNX46 
5,08 

~ 
a pin 3 
k pin 4 
e = pin 1 
c = pin 2 

-6,6 maxj~ 12,7 min _I ,,.,,., 
-- 9,4max -

k 

RATINGS 

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

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
peak value; ton = 10 µs; ll = 0,01 

Total power dissipation up to Tamb = 75 oc 

Transistor 

Collector-emitter voltage (open base) 

Emitter-collector voltage 

Collector current (d.c.) 

Total power dissipation up to Tamb = 75 oc 

Optocoupler 

Storage temperature 

Operating ambient ~J:!mperature 

Total power dissipation of diode and 
transistor up to T amb = 75 oc 

THERMAL RESISTANCE 

From junction to ambient 
diode 
transistor 

July 1986 

VR 

IF 
IFRM 

Ptot 

VcEo 

VECO 

le 

Ptot 

Tstg 

Tamb 

Ptot 

Rth j-a 
Rth j-a 

e 

max. 5 v 

max. 100 mA 
max. 3 A 

max. 150 mW 

max. 50 v 
max. 7 v 
max. 100 mA 

max. 150 mW 

-65 to +150 oc 

-55 to +125 oc 

max. 

max. 
max. 

300 mW 

330 K/W 
330 K/W 



Optocouplers J CNX44 
CNX46 

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; Tamb = 0 to 70 °c VF max. 1,20 v 

Reverse current 
1 µA 

VR = 5 V IR 
typ. 
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 = 20 V ICEO max. 100 nA 

VcE = 20 V; Tamb = 70 oc lcEO max. 10 µA 

D.C. current gain 
le= 10 mA; VcE = 5 V hFE typ. 600 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
min. 0,3 

IF= 10 mA; VcE = 0,4 v le/IF typ. 0,6 

IF= 10 mA; VcE = 5 v le/IF typ, 1,0 

Switching times (see Figs 4 and 5) 
ton typ. 5 µs 

IC = 2 mA; V CC = 5 V; R L = 100 .11 
to ff typ. 5 µs 

Collector cut-off current (dark) at 
working voltage 1 kV (d.c. value); 
Vee= 15 V; Tj = 25 oc (see Fig. 3) max. 200 nA* 
Vee= 15 V; Tj = 70 °c (see Fig. 3) ICEW max. 50 µA* 

Isolation voltage (d.c. value) between 
shorted input and shorted output terminals V10RM min. 1,0 kV 

Capacitance between input and output 
V = O; f = 1 MHz C10 typ. pF 

Insulation resistance between input and output 
min. 1011 n 

V10 = 500 V R10 typ. 1012 n 
Common-mode rejection ratio (see Fig. 2) 

le= 2 mA; f = 10 kHz CMRR typ. 85 dB 

* As quality assurance (on a sample basis), these parameters are covered by a 1000 h reliability test. 
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CNX44 
CNX46 
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Fig. 2. 
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Optocouplers j 
----

CNX44 
CNX46 
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CNX44 
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Optocouplers J 
---

T amb = 25oC ft-II .+----+--+--+-++++++---+--+--t-t-++t+t 

L 

~ f#-'/f_H--r-t--t-++t+++--+-~t-t-t-++t-r-- Val. typ. 
W---+--+-++-H+++-~\-+-~t--+-t-+H-r--tp = 10 µs 

5 =0,01 

10- 1 .___...__.._............_.........___.__._._._~___._1 __._l ....... l l ......... 11 ............ 

CNX44 
CNX46 

1 10 102 IFM (mA) 103 

Fig. 14. 
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CNX44 
CNX46 

I c .__.__.!7~_.__L-.1.._,_..__.l'-;;_....._J'\. V CE = 5 V 
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""\; 
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~ 
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I- Is =0 
~~FJ~Olmt-'-'-'-....._.._._.._,__._. 

Qi-1.-'--'-1-'--+-L....J...-'-......... --'-...L....J.........I 
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CNX44 
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l CNX44A 

OPTOCOUPLER 

Optocoupler in a hermetically sealed metal envelope. It has high reliability and can be used under 
severe conditions such as military or industrial applications. 

An outstanding characteristic is the high common-mode rejection ratio. 

QUICK REFERENCE DATA 

Diode 

Forward current 
d.c. 
(peak value); tp = 10 µs; I) = 0,01 

Transistor 

Collector-emitter voltage (open base) 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF=10mA;VcE= 0,4V 

Collector cut-off current (dark) 
VcE = 15 V; working voltage (d.c.) = 1,0 kV 

Isolation voltage 
d.c. value 

Common mode rejection ratio 
le= 2 mA; f = 10 kHz 

MECHANICAL DATA 

SOT-104C (see Fig. 1). 

Vern 

ICEW 

CMRR 

max. 
max. 

max. 

min. 

max. 

min. 

typ. 

100 mA 
3 A 

60 v 

0,3 

200 nA 

1,0 kV 

85 dB 
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CNX44A J 
MECHANICAL DATA 

Fig. 1 SOT-104C. 

-1 G:=___J0,51 I max 8,5 = 
max 

! = 

'-6,6 maxj--12,7 min _I 7Z93592 

5,08 
-- 9,4max -

RATINGS 

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

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; 8 = 0,01 

Total power dissipation up to Tamb = 75 oc 

Transistor 

Collector-emitter voltage (open base) 

Emitter-collector voltage (open base) 

Collector current 

Total power dissipation up to Tamb = 75 oc 

Optocoupler 

Total power dissipation 
up to Tamb = 75 oc 

Storage temperature 

Operating ambient temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode 
transistor 

July 1986 

VR 

IF 
IFRM 

Ptot 

Vern 

VE co 

le 

Ptot 

Ptot 

Tstg 

Tamb 

Rth j-a 
Rth j-a 

Dimensions in mm 

a c a 
e 

Pinning 

pin 1 =anode 
pin 2 = cathode 
pin 3 = emitter 
pin 4 = collector 

max. 5 v 

max. 100 mA 
max. 3 A 

max. 150 mW 

max. 60 v 
max. 7 v 
max. 100 mA 

max. 150 mW 

max. 300 mW 

-65 to +150 oc 

-55 to +125 oc 

max. 
max. 

330 K/W 
330 K/W 



Optocoupler J CNX44A 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
typ. 1,15 v 

IF= 10 mA VF max. 1,3 v 
Forward voltage 

IF = 2 mA; T amb = 0 oc to 70 oc VF max. 1,2 v 
Reverse current 

1 µA 
VR=5V IR 

typ. 
max. 100 µA 

Transistor 

Collector-emitter breakdown voltage 
open base; le= 1 mA V(BR)CEO min. 60 v 

Emitter-collector breakdown voltage 
open base; IE = 0, 1 mA V(BR)ECO min. 7 v 

Collector cut-off current {dark) 
typ. 5 nA 

VcE=20V ICEO max. 100 nA 
VcE=20V;Ta=700C lcEO max. 10 µA 

D.C. current gain 
le= 10 mA; VcE = 5 V hFE typ. 600 

Optocoupler 

Output/input d.c. current transfer ratio {C.T.R.) 
min. 0,4 

IF= 10 mA; VcE = 0,4 v le/IF typ. 0,8 
IF= 10 mA; VCE = 5 V le/IF typ. 1,0 

Switching times 
le= 2 mA; Vee= 5 V; RL = 100 .11 
Turn-on time ton typ. 5 µs 
Turn-off time to ff typ. 5 µs 

Isolation voltage, d.c. value 
between shorted input 
leads and shorted output leads V1QRM min. 1,0 kV 

Collector cut-off current {dark) 
Vcc=15V; 
working voltage {d.c.) = 1 kV 
Tj = 25 oc ICEW max. 200 nA* 
Tj = 70 oc ICEW max. 50 µA* 
{see Fig. 3) 

Insulation resistance between input and output 
min. 1011 .n V10 = 500V R10 typ. 1012 .n 

Capacitance between input and output 
V = O; f = 1 MHz C10 typ. pF 

* As quality assurance {on a sample basis). these parameters are covered by a 1000 h reliability test. 
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CNX44A J 
Common mode rejection ratio 

le= 2 mA; f = 10 kHz 
{see Fig. 2) 

Fig. 2. 

July 1986 

CMRR 

working 
voltage 

typ. 

Fig. 3 

85 dB 
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~~-O-pt-oc-ou-pl-er~~~~~~~~~~~~--Jl~~-C-N_X_4_4_A~-
1001-+-+-+-+-1-+-+-+-+-1-+-+-+-+--l 

IF 

(mA) 1-+-+-+-+-1-+-+-+-+-1-+-+-+-+--l 

1-+-+-+-+-t-+-+-+-+-t- typ t-+-
501-+-+-+-+-1-+-+-+-+-t-+-+-ft-+--l 

251-+-+-+-+-1-+-+-+-+-1-+-+lH-+--l 

o ................... ..._ ................... ..._~ ....... _._...._. 

1,5 
VF 
(V) 

0,5 

0 0,5 1 VF (V) 1,5 

Fig. 4 Typical values. 
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b H-
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~ 
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Fig. 6 Typical values. 
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lL 
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2 

Fig. 5 Typical values. 
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Fig. 7 Typical values. 
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CNX44A 

105 
ICEO 

(nA) 
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25 
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[7 

/ 
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Fig. 8 Typical values. 
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Fig. 9 Typical values. 
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~~-Op-to-co-up-le-r~~~~~~~~~~~~--Jl_~_C_N_X_4_4_A~-
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Fig. 10 Typical values. 
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CNX44A J 
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Fig. 11 T amb = 25 oc; typical values. 
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Fig. 13 Typicalvalues. 
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Optocoupler J 
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OPTOCOUPLERS 

CNX91 
CNX92 

Optically coupled isolators consisting of an infrared emitting GaAI As diode and a silicon n-p-n photo­
transistor. Hermetically sealed in a SOT-18F envelope, the CNX91 and CNX92 are intended for profes­
sional applications. 

The difference between the two types is the pinning of the phototransistor. 

QUICK REFERENCE DATA 

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; Ii= 0,01 

Transistor 

Collector-emitter voltage (open base) 

Collector current 

Optocoupler 

Leakage current under working 
voltage 500 V d.c. value 
VcE = 15 V 
Tj = 25 oc 
Tj = 70 oc 

Isolation voltage 
d.c. value 

Common mode rejection ratio 
Jc=2mA;f=10kHz 

MECHANICAL DATA 

SOT-18F (see Fig. 1 ). 

VR 

If 
IFRM 

Vern 

le 

lcEW 
ICEW 

CMRR 

max. 

max. 
max. 

max. 

max. 

max. 
max. 

min. 

min. 

5 v 

100 mA 
2,5 A 

50 v 
100 mA 

200 nA 
100 µA 

0,8 kV 

80 dB 
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CNX91 
CNX92 

MECHANICAL DATA 

Fig. 1 SOT-18F. 

1-- seating plane 

~--~--rH -reference plane 

i=::=-10,51 

lti:li0==:::3-E==:=::-:=.=--t max 

-5,Smax-

RATINGS 

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

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; o = O,Q1 

Transistor 

Collector-emitter voltage (open base) 

Emitter-collector voltage (open base) 

Collector current 

Optocoupier 

Total power dissipation 
up to Tamb = 25 °C 

Storage temperature 

Operating ambient temperature 

Soldering temperature 
2 mm fiom the seating plane; < 10 s 
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VR 

IF 
IFRM 

VcEO 

VE co 

ic 

Ptot 

Tstg 

Tamb 

Tsid 

Dimensions in mm 

c a 
k 

Pin reference 

CNX91 

pin 1 =anode 
pin 2 =collector 
pin 3 =emitter 
pin 4 =cathode 

CNX92 

pin 1 =anode 
pin 2 = emitter 
pin 3 = collector 
pin 4 = cathode 

max. 5 v 

max. 10(} mA 
max. 2,5 A 

max. 50 v 
max. 7 v 
max. 100 mA 

max. 230 mW 

-65 to +150 oc 

-55 to +125 oc 

260 oc 



Optocouplers J CNX91 
CNX92 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode Rth j-a max. 600 K/W 
transistor Rth j-a max. 500 K/W 

From junction to case 
diode Rth j-c max. 300 K/W 
transistor Rth j-c max. 200 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Diode 

Forward voltage 
IF= 2mA VF max. 1,5 v 
IF= 10 mA VF max. 1,65 v 
IF= 50 mA VF max. 1,80 v 

Reverse current 
VR=5V IR max. 100 µA 

Diode capacitance Cd typ. 200 pF 

Transistor 

Collector-emitter breakdown voltage 
open base; le= 1 mA V(BR)CEO min. 50 v 

Emitter-collector breakdown voltage 
open base; IE = 0, 1 mA V(BR)ECO min. 7 v 

Collector cut-off current (dark) 
typ. 5 nA 

VcE=50V ICEO max. 50 nA 
VcE= 5V ICEO max. 10 nA 

Optocoupler 

Collector current 
min. 3 mA 

IF= 10 mA; VcE = 0,4 v le max. 20 mA 

Saturation voltage 
IF = 50 mA; IC = 10 mA VcEsat max. 0,4 v 

Switching times 
IC= 2 mA; Vee= 5 V; RL = 100 n 

typ. 2 µs 
Delay time td max. 4 µs 

Rise time tr 
typ. 4 µs 
max. 5 µs 

Storage time ts 
typ. 0,4 µs 
max. 0,5 µs 

Fall time tf 
typ. 4 µs 
max. 5 µs 

Isolation voltage, d.c. value 
connected between shorted input 
leads and shorted output leads VJORM min. 0,8 kV 
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CNX91 
CNX92 

Collector cut-off current (dark) 
Vce=15V; 
working voltage (d.c.) = 500 V 
Tj = 25 oc 
Tj = 700C 
(see Fig. 3) 

Insulation resistance between input 
and output 
V10 = 500 V 

Capacitance between input and output 
V = O; f = 1 MHz 

Common mode rejection ratio 
le= 2mA;f=10 kHz 
(see Fig. 2) 
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working 
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! Vo 

Fig. 2. 

Fig. 3. 
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max. 
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typ. 
max. 

min. 
typ. 

200 nA 
100 µA 

1012 .n 

1 pF 
2 pF 

80 dB 
90 dB 



Optocouplers J 
---

CNX91 
CNX92 

7Z94487 

200 

~ 
Ptot 

(mW) 
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Fig. 4 Power derating curve. 
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Fig. 6 IF= 2 mA; VcE = 5 V; 
typical values. 
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Fig. 5 IF= 10 mA; typical values. 
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Fig. 7 le= 2 mA, Vee= 5 V; RL = 1 k.l'i; 
typical values. 
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CNX91 
CNX92 
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Fig. 8 Tamb = 25 oc; typical values. 
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typical values. 
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Fig. 10 T amb = 25 °c; typical values. 



Optocouplers J 
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CNX92 
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Fig. 11 Typical values. 
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Fig. 12 Tamb = 25 oc; typical values. 
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Fig. 14 Tj = 25 oc; typical values. 
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CNX91 
CNX92 

7Z94499 
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Fig. 15 Tamb = 25 °e; Vee= 5 V; 
typical values. 
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Fig. 16 Vee= 5 V; typical values. 
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CNY50 

OPTOCOUPLER 

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 = 10 µs; 6 = O,Q1 

Total power dissipation up to Tamb = 75 °c 

Transistor 

Collector-emitter voltage (open base) 

Total power dissipation up to T amb = 75 oc 

Optocoupler 

Output/input d.c. current transfer ratio (C.T.R.) 
IF= 10 mA; VcE = 0,4 V; Os= 0) 

Collector cut-off current (dark) 
Vee= 15 V; working voltage (d.c.) = 1 kV 

Isolation voltage(d.c.) 

MECHANICAL DATA 

Fig. 1 SOT-1046. 

VR 

IF 
IFRM 

Ptot 

VcEO 

Ptot 

CNY50-1 le/IF 

CNY50-2 le/IF 

lcEW 

V10RM 

t-0=~_j0,51 
85 +max 

mOx ====:a 

L ~ 

[ 6,6 -.I- 12.1 _j """'4 
max min 

Maximum lead diameter guaranteed only for 12,7 mm. 

max. 5 v 

max. 100 mA 
max. 3 A 

max. 150 mW 

max. 50 v 
max. 150 mW 

min. 0,25 
max. 1,0 
min. 0,4 
max. 1,6 

max. 200 nA 

min. 1,5 kV 

Dimensions in mm 

a b c 

~ 
k 

Lead reference 

pin 1 =emitter 
pin 2 =base 
pin 3 =collector 
pin 4 =anode 
pin5 = N.C. 
pin 6 =cathode 

-

-

-
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CNYSO l __ _ 
--RATINGS 

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

Diode 

Continuous reverse voltage 

Forward current 
d.c. 
(peak value); tp = 10 µs; & = 0,01 

Total power dissipation up to T amb = 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 oc 

Operating junction temperature 

Optocoupler 

Total power dissipation up to T amb = 75 °c 

Storage temperature 

Operating ambient temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 
diode 
transistor 

200 

Ptot 
(mW) 

100 

0 
0 50 

~ 

~ 
~ 

~ 
~ 

l\: 

VR 

IF 
IFRM 

Ptot 

Tj 

Vcso 

Vern 

VECO 

le 

Ptot 

Tj 

Ptot 

Tstg 

Tamb 

Rth j-a 
Rth j-a 

max. 5 v 

max. 100 mA 
max. 3 A 

max. 150 mW 

max. 125 oc 

max. 70 v 
max. 50 v 
max. 7 v 
max. 100 mA 

max. 150 mW 

max. 125 °c 

max. 300 mW 

-65 to+ 150 oc 

-55 to+ 125 oc 

330 K/W 
330 K/W 

7Z82418 

' rs: 

' 
Fig. 2 Power/temperature derating curve tor diode and transistor. 
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Optocoupler J CNY50 

CHARACTERISTICS 

Tj = 25 oc 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 
< 1,3 v 

Reverse current 
1 µA 

VR =5V IR 
typ. 
< 20 µA 

Diode capacitance 
VR=O;f=1 MHz Cd typ. 75 pF 

Transistor (diode: IF = 0) 

Collector-base breakdown voltage 
open emitter; le= 0,1 mA V(SR)CSO > 70 v 

Collector-emitter breakdown voltage 
open base; le= 1 mA V(SR)CEO > 50 v 

Emitter-collector breakdown voltage 
open base; IE = 0, 1 mA V(SR)ECO > 7 v 

Collector cut-off current (dark) 
IE=O;Vcs=10V ICSO < 20 nA 

Is= 0; VcE = 20 v ICEO 
typ. 5 nA 
< 100 nA 

Is= O;VcE = 20 V; Tamb= 10°c lcEO < 10 µA 

D.C. current gain 
min. 200 

IC= 10 mA; VcE = 5 V hFE typ. 600 

Optocoupler (Is = 0) 

Output/input d.c. current transfer ratio (C.T.R.) min. 0,25 
IF= 10 mA; VcE = 0,4 v CNV50-1 le/IF typ. 0,4 

max. 1,0 

min. 0,4 
CNV50-2 le/IF typ. 0,8 

max. 1,6 

Collector cut-off current (dark) see Fig. 3 
Vee= 15 V; working voltage (d.c.) = 1 kV 
Tj =250C ICEW < 200 nA 
Tj = 70 oc ICEW < 100 µA 

Isolation voltage, d.c. value 
between shorted input 
and shorted output terminals V10RM min. 1,5 kV 

Capacitance between input and output 
typ. 1 pF 

IF = 0; V = 0; f = 1 MHz Cio max. 2,5 pF 
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CNY50 

Insulation resistance between input and output 
± V10 = 500 V 

Switching times 
IF= 10 mA; Vee= 5 V; RL = 2 kQ. 

330 November 1986 

working 
voltage 

Fig. 3. 

ton 
to ff 

1----0 +Vee 

7282030 
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typ. 

typ. 
typ. 
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70 µs 



Optocoupler J 
----

CNY50 

100 

IF 
(mA) 

75 

50 

25 

lZ 

7Z82419 

-i 

i 
typ 

t 
1 
I 

JL 
.;-1 

0 
1 1,25 1,5 1,75 

VF(V) 

Fig. 4 T amb = 25 oc. 
1,75 

7Z82421 

1,5 ,..._ 

"' 

f:S 

"' 
~ 

'"" 

1,25 

1,0 
-50 

"' "' N ~ IF=100mA 

~ 

"' ~ 
N 

!'--
r-..1 ,..._ 

20mA I'-

""' 5mA !"! 
~ J_ 

0 50 

Fig. 6 Typical values. 

3 

1FM 
(A) 

2 

0 
0 

1 

v v 

7Z82420 

1 

1 

typ I 

1 

1 

1 

2 VFM (V) 4 

Fig. 5 Tamb = 25 °c; tp = 10 µs; 8 = O,Q1. 
1,2 7Z82422 

~ 

0,8 

0,6 
-50 

I"\ 

~ 
b.. 

typ 

' ~ 
b.. 

' rs; 

0 50 100 150 
Tj (°Cl 

Fig. 7 IF= 50 µA. 

November 1985 331 



CNYSO 

1cEO 
(nA) 

10 

I/ 

1 
25 
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v 
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Fig.8 1f=O;VcE=20V. 



~~-O-~o-co-u-ple-r~~~~~~~~~~~---Jl~~~C-NY_S_O~~ 
1CEO 
(nA) 

10 

1 

'cs 
(µA) 

10 

10- 1 

1 

7-
7 

L 

1 

7Z82423 

v-1 
max 

r7-

~ ~1 
vl 

7 typ 

-r 
7-

v lL 10- 2 '--'--'-W.....J......1.-'-W.......L....1......L...!.....L......L....L.....L...J.......LI 

10 VcE (V) 102 25 75 125 

Fig.9 IF=O;Tj=25oc. 
7Z82425 

17 

I7 
tvf/7 

l7 
IL1 

k'J 
V1 

10 IF (mA) 

cb'c 
(pF) 

10 

1 
1 

Fig. 10 IF= O; typical values. 
7Z82426 

typ 

...... 
~ 

10 Vc9(V) 

Fig. 12 f = 1 MHz; Tamb = 25 °c. 
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CNY50 l __ _ 
100 

ic 
(%) 

50 

0 
103 

~ 
~ 
~ 
~ 
~ 

"'--,.,._ 

7Z82434 

"' typ 

~ 
\ 
~ 
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' :"'\ K. 
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f (Hz) 

Fig. 13 le= O; le= 2 mA; Vee= 5 V; RL = 1 kil; Tamb = 25 °e. 

.-

120 ---~~-~~~-'-7Z=-;9.'-'44.:...:79 

Fig. 14 Tamb = 25 °e; typical values. 
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Fig. 15 Tamb = 25 °e; typical values. 



---O~o-oou-pler _____________ J CNY50 

7Z82435 

(ffL_ 

'IL 
10-i.____.,__._._ .......... u...u.~--'---'-........ u....&.J..L.L..~_.__._ ........... ~~ 

1 10 102 IFM (mA) 103 

Fig. 16 Tamb = 25 °c; tp = 10 µs; 8 = 0,01; typical values. 
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Fig. 17 Is= O; VcE = 5 V; Tamb = 25 °c; typical values. 



~-0-~o-cou-pler~~~~~~~--J CNY50 

7Z82429 

I c L.....L171-"V-'-~-'-~-l'l'----"--K v CE = 5 v 
(mA)1---JO"-l--l--J.......1---+--1----1---1--1--"'"'l-+-+-+~ 

' 7 ,5 l-4--l-4-J.......l---4----l---!--l--l--+--+--i>.'..+-I 

' 

OL-J.-..l-....L.J.......l---l...---l---l---i-J..--1-....L.J.......l-J 

-50 0 50 100 

Tamb (°C) 

Fig. 18 Is= O; IF= 10 mA; typical values. 

7282430 

le 
(mA)1-+--l-4-J.......1---+--+--+--1--1---1--+-+-+~ 

0 .7 5 1-4-+-4-+-l---4----l---1---1--l--+--+-+-+~ 

.__.__.__.._~'"-+typ +-+-- -+---+-'--'--' 

0,5 .......... r--;.... 

?v ~ 

OL-J.-..l-....i-.J......J'--1.._J_--l---i-J..-L....L.J.......1~ 

-50 0 50 100 

Tamb (°Cl 

Fig. 19 Is= O; IF= 2 mA; VcE = 0,4 V. 

l03~~~~~~~~~~~~~~~~~~~~~~~~~7Z~8-24~37 
'----"-~L---+--~_,._,_,~ __ _.____,_,__,_.__,_+..._.__--+-7----+-<f·-++-

l--·----'---'---'--'--'---1-1-1-<----1---l....--~'--l--'--+_._.__--~iz,__ _ _.___,_.._.--l-'4-< 

V CE sat l--------+---l---+--+-+--1-<-+.+---1--~-1---1--1-.+-+++---7-A----1----+--+-+-+-i-+.< 
(mV) _L k'y 

7 ~ 

._.7"------1...--'-1 Tl ~ V J..- 7 
10mA J..- / y V 

1/1111j)? 91.Y Y 25m~ / V 

le (mA) 10 

Fig. 20 Is= O; Tamb = 25 °c; typical values. 
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CNY50 J 
ton 
(µs) 

7Z82431.1 

1 kn 

10on 

O'---'--.....__._ .............. ........___,,_,__.__._~I ........ 
0, 1 

le(mA) 
10 

Fig. 21 Is= O; Vee= 5 V; Tamb = 25 °e; 
typical values. (See Fig. 23). 

t off t-------1t--t-t-H1-++++-·-+--+-++-++++1 

(µs) k::------lt--t-t---HH-ttt---t--+--t-t-tt-tti 
~ 1--lf-=l""'t-Hf#+l-R L = 5 kn t-

5 0 t-------11--t-t-H-t+tt---t--+-+++++-H 

Nn-~~--+- 2 kn 

1kn 

10on 
o.___._...___._ ............. ........____._.._.............,~l~ 

0,1 
le(mA) 10 

Fig.22 ls=O;Vee=5V;Tamb=25°C; 
typical values. (See Fig. 23). 

ton toff 

7Z67ZJ8.1 

Fig. 23 Switching circuit and waveforms. 
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SECTION 82 

Photosensitive semiconductors 





BPW22A 

SILICON PHOTOTRANSISTOR 

N-P-N silicon phototransistor in epoxy resin encapsulation intended for optical coupling and encoding. 
The base is inaccessible. Combination with IR emitter diode 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 
VcE = 30 V; E = 0 

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

Wavelength at peak response 

MECHANICAL DATA 

Fig. 1 SOD-53F. 

VcEO 

le 

Ptot 

lcEO(D) 

BPW22A-1 lcEO(L) 
BPW22A-2 lcEO(L) 

Xp 

max. 50 v 
max. 25 mA 

max. 100 mW 

< 100 nA 

> 1,5to 8 mA 
> 5to25 mA 

typ. 800 nm 

Dimensions in mm 

1,0min-.. -16,0min-·----7,2 ____ , 
6,6 

3,5 
-3,1-

t 
j2,54J 

0,56 
0,45 

+ ,_•---~ ~-~--< --t-=L- o.~6 

t 

0,45 
18,0min-

o,56 I 
0,45t~~-~ ' 

unflat base plane / J 

.__ __ _ 
7Z93497 
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BPW22A 

RATINGS 

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

Collector-emitter voltage 

Emitter-collector voltage 

Collector current 
d.c. 
peak value 

Total power dissipation up to Tamb = 25 °c 

Storage temperature 

Junction temperature 

Lead soldering temperature 
> 1,5 mm from the seating plane; tsld < 7 s 

THERMAL RESISTANCE 

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

150 

Ptot 

(mW) 

100 

50 

0 
0 

K 

~ 
~ 

Vern 

vEco 

le 
ICM 

Ptot 

Tstg 

Tj 

Tsld 

Rth j-a 

7284286 

l'\ 
~ 

I\ 
~ 

T'\ 
K 

rs 
50 T (oC) 100 

amb 

Fig. 2 Power derating curve versus ambient temperature. 
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max. 50 v 

max. 7 v 

max. 25 mA 
max. 50 mA 

max. 100 mW 

-55 to + 100 oc 

max. 100 oc 

max. 260 °c 

750 K/W 



Silicon phototransistor 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Collector dark current 
VcE = 30 V; E = 0 

Collector light current 
VcE = 5 V; Ee= 1 mW/cm 2 ; Ap = 930 nm 

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

Wavelength at peak response 

Bandwidth at half height 

Half sensitivity angle 

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

BPW22A-1 
BPW22A-2 

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 kil;Tamb =25 oc 
turn-on time 

turn-off time 

lcEO(D) 

ICEO(L) 
lcEO(L) 

VcEsat 

Ap 

~A 

Oy. 

ton 

to ff 

ton 

to ff 

BPW22A 

< 100 nA 

1,5 to 8 mA 
5 to 25 mA 

< 0,4 v 
typ. 800 nm 

typ. 400 nm 

typ. 200 

typ. 3 µs 

typ. 3 µs 

typ. 12,0 µs 

typ. 12,0 µs 

Fig. 3 Switching circuit with light emitting 
diode CQV.58A. T.U.T. = BPW22A. 

Fig. 4 Input and output switching waveforms. 
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BPW22A 

1CEO(D) 

(nA) 

10 

10-1 
1 

12': 

~ 

L 
lltvP 

J)1 
lZ 

10 

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

102 

1cEO(L) 

(mA) 

10 

r 

v 
'1vP 

/ 

V1 

7Z84295 

~ 

VcE (V) 

7Z84293 

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

1CEO(D) 
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10 

1 

60 

1CEO(L) 
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20 

7Z84294 

y 
v 

!Ttyp 
'ti_ 

L 
41 

JL1 

.ll 
'ti_ 

lLl 
0 50 100 

Fig.6 E=O;VcE=30V. 
7Z84292 

f-H 
ptot -t--t-1 

t--t-1 100mW 

il Ee=5mW/cm~ 
~ 

&_ ~-
~ td 

~ ,-i 
V'I 4 j.-+' 

~. et 
-A ~+' 

"'1 
llJ I"" •'I J: o.J::::l-i 

Y1 N 
Ill l..-H 

l.-1 I 1..-l 1:::.4..d 1-1-
t-. 

j,..t"" 

I' 1 

0 
0 5 VcE (V) 

Fig. 8 Apk = 930 nm; Tj = 25 oc; 
typical values. 

10 
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Silicon phototransistor J 
---

BPW22A 

ton 

(µs) 

50 \ 

f\ ~ 

0 L..--..l..-..l.....J.....J~J..U...-....._..J.......J'-'-.11"...1.l.u.J 
10-1 

Icon (mA) 

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

10 

toff 

(µs) 

1k11 

THT 
10011 

OL-----'---'-...L....l...J....1.J..U----'--'-....1...LTT~l~IT~ 
10-1 

Icon (mA) 

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

7Z84289 

10 
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Fig. 11. 
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Fig. 12 Spectral response. 

7Z84285 

le I 
(mA) 1--~--+-~-1--~~-1--1--1-1-~-\'H 

~c\_mA 

\ 
1 .__ _ __. _ _.___.__.__._ ................. __ _, 

1 5 10 20 
d*(mm) 

Fig. 14 VcE = 5 V; Tamb = 25 OC; 
typical values. 

1CM 
(mA) 

10 

7 v 
1 
10 

17 

7 
7 

7Z84287 

~ 
7 

IZ 
typ 

i/ 

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

le 
(mA) 

7ZS4284 

~mA 
N 

, ................................................... _._ ............... .._ ....... ..... 
-50 0 50 100 

Tamb (OC) 

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

* d =shortest free distance of mechanical on-axis when BPW22A is coupled with CQY58A. 
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BPW50 

HIGH-SPEED SILICON PHOTO P-1-N DIODE 

The BPW50 is optimized for applications with remote control systems. Combination with IR emitter 
diode CQY89A-2 or CQW89A is recommended. If combined with high-speed IR emitting diode 
CQW89A, carrier frequencies of up to 1 MHz can be applied. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Total power dissipation up to Tamb = 47,5 °c 
Junction temperature 

Dark reverse current 
VR = 10V; Ee=O 

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

Wavelength at peak response 
VR = 5V 

Sensitive area 

MECHANICAL DATA 

Fig. 1 SOD-67. 

VR 

Ptot 

Tj 

IR(D) 

IR(L) 

Ap 

A 

max. 32 v 
max. 150 mW 

max. 100 °c 

< 30 nA 

> 30 µA 

typ. 930 nm 

typ. 5 mm' 

Dimensions in mm 

sens1t1ve area\J•-l.,0 111_

1 

• I i .!. 
3,2 I ' >-~----~ ~----~~--' 055 
2,s : I 1 --. o'.1.5 
I ...__ unflat base plane 

0,60 
011.5 k (+) 

+ ·-+ 
a l-J 

2,51. 

J[ 

1,5 
____ 7,5 ----.1.----15min-- 21 .-7,0 

·------17min ------1~•' 

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

(·" 1986 
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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 K/W 

CHARACTERISTICS 

Tj = 25 oc 

Dark reverse current 
typ. 2 nA 

VR=10V;Ee=O IR(D) < 30 nA 

Light reverse current > 30 µA 
VR = 5 V; Ee= 1 mW/cm 2;A=930 nm IR(L) typ. 45 µA 

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

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

Diode capacitance 
typ. 17 pF 

VR =3 V Cd < 30 pF 

VR =0 Cd typ. 50 pf 

Light switching times (see Figs 2 and 3) 
Rise time and fall time 
VKK = 10 V; RA= 1 k.11 tr, tf typ. 50 ns 

--

7275734 7Z63982 

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

15 O l""l'..,......,...,......,..,.....,....,-T""T..,-7r-Z.,..B....,3 _1 1,...1.,....,1 

Ptot 
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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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BPWSO J 
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Fig. 6 E = O; T amb = 25 °C. 
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Fig. 7 E = O; typical values. 
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Fig. 8 VR = 5 V; >.. = 930 nm; Tamb = 25 °C. 



High-speed silicon photo p-i-n diode 
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BPW71 

SILICON PHOTO-DARLINGTON TRANSISTOR 

N-P-N subminiature photo-darlington transistor mounted in a SOT-71 envelope. 

This envelope is designed for assembly onto printed circuit boards. 

QUICK REFERENCE DATA 

Collector-emitter voltage 

Collector current (peak value) 

Junction temperature 

Collector dark current 
VcE = 10 V; E = 0 

Collector current 
VcE = 5 V; E = 1 mW/cm 2 

(see note 1) 

Wavelength of maximum sensitivity 
E = 1 mW/cm 2 

MECHANICAL DATA 

SOT-71A (see Fig. 1). 

lcEO 

le 

max. 30 v 
max. 150 mA 

max. 150 oc 

max. 100 nA 

min. 15 mA 

typ. 800 nm 
-------

Dimensions in mm 
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BPW71 

MECHANICAL DATA 

Fig. 1 SOT-71A. 

RATINGS 

-t 
1,56 

----m---­
• __ 2,26 ~---1 

2,03 
_1,75 __ . 

1,57 I 
I 

collector-- ceramic 
emitter 

7260889.2 

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

Collector-emitter voltage Vern 

Emitter-collector voltage VECO 

Collector current (d.c.) ic 

Collector current (peak value) 
tp = 100 µs; o = 0, 1 ICM 

Total power dissipation up to 
T amb = 55 oc when mounted 
on a printed circuit board Ptot 

Storage temperature Tstg 

Junction temperature Tj 

Lead soldering temperature; < 10 s Tsld 

THERMAL RESISTANCE 

Thermal resistance from 
junction to ambient Rth j-a 

Thermal resistance from 
junction to ambient when device 
is mounted on a P.C.B. Rth j-a 

354 November 1985 

Dimensions in mm 

max. 30 v 
max. 7 v 
max. 100 mA 

max. 150 mA 

max. 100 mW 

-65 to +150 oc 

max. 150 oc 

max. 240 oc 

max. 2000 K/W 

max. 950 K/W 



Silicon photo-darlington transistor BPW71 

CHARACTERISTICS 

Tj = 25 oc unless otherwise stated 

Collector-emitter breakdown voltage 
le= 1 mA V(BR)CEO min. 30 v 

Emitter-collector breakdown voltage 
lc=0,1 mA V(BR)ECO min. 7 v 

Collector dark current 
25 nA 

VcE = 10V; E =O ICEO 
typ. 
max. 100 nA 

VcE = 10 V; E = O; Tj = 100 oc lcEO typ. 200 µA 

Collector current 
VcE = 5 V; E = 1_mW/cm 2 

min. 15 mA 
(see note 1) le typ. 37 mA 

Collector-emitter saturation voltage 
le= 2 mA; E = 1 mW/cm 2 

(see note 1) VcEsat max. 1, 1 v 
Switching times (see Fig. 2 and 3) 

le= 5 mA; Vee= 5 V; R L = 100 .Q 

Delay time td typ. 25 µs 

Rise time tr 
typ. 60 µs 
max. 300 µs 

Storage time ts typ_ 2,0 µs 

Fall time tf 
typ. 40 µs 
max. 200 µs 

Wavelength of maximum sensitivity 
E = 1 mW/cm 2 /... typ. 800 nm 

Bandwidth of half sensitivity 
E = 1 mW/cm' ~/... typ. 400 nm 

Halve sensitivity angle 8'h typ. 20 0 

Sensitive area A typ. 1,7 mm' 

Note 1: For this measurement, the source is a GaAs diode (930 nm). 

November 1985 355 



BPW71 
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Silicon photo-darlington transistor 
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BPW71 J 
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100 
E=3mW/cm2 2,5mW/cm2 
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Silicon photo-darlington transistor 
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BPX25 
BPX29 

SILICON PLANAR EPITAXIAL PHOTOTRANSISTORS 

General purpose n-p-n silicon phototransistors in a T0-18 envelope. The BPX25 has a lens, the BPX29 
has a plane window. Combination with CQY11 B and COY 11 C or COY 498 and CQY 49C is recommended. 

QUICK REFERENCE DATA 

Collector-emitter voltage 

Collector current (peak value) 

Junction temperature 

Collector dark current 
VcE = 24 V; E = 0 

Collector light current 
VcE = 6 V; E = 1000 lux 

MECHANICAL DATA 

See Fig. 1. 

Vern 

ICM 

Tj 

ICEO 

BPX25 le 
BPX29 le 

max. 50 v 
max. 200 mA 

max. 150 oc 

max. 100 nA 

min. 4 mA 
min. 0,2 mA 

Dimensions in mm 
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BPX25 
BPX29 

, MECHANICAL DATA 

Fig. 1a SOT-29/2. 

- 5,8 .... max 

Fig. 1 b SOT-29/1. 

RATINGS 

1.16 ~ 
max "'- 450 ... 1 

~~, ' 

v::' 
1,17 
max 

c 

e 

- 5,8 .... max 

b 

Dimensions in mm 

+ 0 51 
+m'ax 4:8 ?rib.=== 

max W--JF 
t I_ 6,9 -1- 12,7min _I 7Z5932?.1 

max 

4,8 I •c=:==:::i 
+o 51 
• max ·-~ max , ====::::i 

t __ [ 5,5 .J_ 12,7min _I n,•ns.3 
max 

BPX25 

BPX29 

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

Collector-base voltage V CBO 

Collector-emitter voltage 

Emitter-base voltage 

Collector current (d.c.) 

Collector current (peak value) ; tp = 50 µs; ll = 0, 1 

Total power dissipation 
up to Tamb = 25 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

Thermal resistance from 
junction to ambient 

Thermal resistance from 
junction to case 

362 November 1985 

VcEo 

VEBO 

ic 

ICRM 

Rth j-a 

Rth j-c 

max. 

max. 

max. 

max. 

max. 

50 v 
50 v 

7 v 
100 mA 

200 mA 

max. 300 mW 

-65 to +150 oc 

max. 150 oc 

max. 400 K/W 

max. 150 K/W 



Silicon planar epitaxial phototransistor 

CHARACTERISTICS 

Tj = 25 oc unless otherwise stated 

Collector dark current 
VcE = 24 V; E = 0 

VcE = 24 V; E = O; Tj = 100 oc 

D.C. current gain 
le= 2 mA; VcE = 6 V 

Cut-off frequency 
Source : modulated GaAs: 0,4 mW/cm 2 

Load : optimum (50 n); VcE = 24 V 

Collector light current 
VcE = 6 V 
E = 1000 lux (see note 1) 

Switching times (see note 2) 
Delay time 

Rise time 

Storage time 

Fall time 

Half sensitivity angle 

Wavelength at peak response 

Bandwidth at half height 

Note 1: Source·: tungsten filament lamp with Tc= 2856 K 

Note 2: Source : modulated GaAs: 0,4 mW/cm 2 

load : optimum (50 ill; VcE = 24 V 

ICED 

lcEO 

hFE 

fco 

le 

td 

tr 

ts 

tf 

O'h 

Ap 

l:!.J\ 

BPX25 
BPX29 

typ. 10 nA 
max. 100 nA 
typ. 10 µA 
max. 100 µA 

typ. 500 

typ. 200 kHz 

BPX25 BPX29 

min. 4,0 0,2 mA 
typ. 10 0,6 mA 

typ. 1,0 2,5 µs 
max. 3,0 5,0 µs 

typ. 1,5 2,5 µs 
max. 3,0 5,0 µs 

typ. 0,2 0,2 µs 
max. 0,5 0,5 µs 

typ. 1,5 3,5 µs 
max. 4,0 8,0 µs 

typ. 30 80 0 

typ. 800 800 nm 

typ. 400 400 nm 
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BPX25 
BPX29 
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Fig. 2 Typical values; E = O; VcE = 24 V. 
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Silicon planar epitaxial phototransistor 
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SILICON PLANAR PHOTODIODE 

Unencapsulated photodiode for general purpose applications. 

QUICK REFERENCE DATA 

Reverse voltage 

Luminous current 
VR = 15 V; E = 1000 Ix 

Dark reverse current at VR = 15 V 

Wavelength at peak response 

MECHANICAL DATA 

Fig. 1. 

Slice thickness 0,27 mm 

• Sensitive area = 2,2 x 0,95 mm. 

VR 

lpo 

IR 

Ap 

BPX40 

max. 18 v 

typ. 14 µA 

< 0,5 µA 

typ. 800 nm 

Dimensions in mm 
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BPX40 

RATINGS 

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

Reverse voltage V R 

Forward current 

Dark reverse current 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Dark reverse current 
VR = 15 V 

VR = 15 V; Tamb = 100 °c . 

Photovoltaic mode 
E = 1000 Ix; Tc= 2856 K (equivalent to 4,75 mW/cm2) 

Light reverse current; V = 0 

Forward voltage; I = 0 

Luminous current with external voltage* 
VR = 15V; E = 1000 lx;Tc=2856 K 
(equivalent to 4,75 mW/cm 2 ) 

Wavelength at peak response 

Diode capacitance; f = 500 kHz 
VR = 15 V 

VR =O 

Cut-off frequency (modulated GaAs source) 

Rth j-a 

IR 

IR 

I 1 

VF 

lpo 

Ap 

Cd 

Cd 

fco 

max. 

max. 

max. 

18 v 
5 mA 

2 mA 

-65 to + 125 oc 

max. 125 oc 

0,5 K/mW 

typ. 0,01 µA 
< 0,5 µA 

typ. 0,6 µA 
< 4,0 µA 

> 8 µA 
typ. 13 µA 

> 330 mV 
typ. 350 mV 

> 8,5 µA 
typ. 14 µA 

typ. 800 nm 

typ. 90 pF 

typ. 300 pF 

typ. 500 kHz 

* The value of light current increases with temperature by an amount approximately equal to the 
increase in dark current. 
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BPX40 
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Silicon planar photodiode 

N 
(°lo) 

100 

so 

0 
250 

ty~ 

[ 

1 

[1 

!LI 

500 

BPX40 

7Z59608 

171\ 

l 
t 
J 

I 

[ 

K: 

750 1000 1250 
1'.(nm) 

Fig. 5. 

0 7262605 

-90°u_.LJ_L__L.LJLL__L.LJLL__L.LJ-1.__L::r:::l,,,,.,~~c:::I:__L.LJLl....L.LJ--1....L.LJLl....L.LJLL...1.J90° 
100 50 0 50 N ( % ) 100 

Fig. 6. 

371 





SILICON PLANAR PHOTODIODE 

Unencapsulated photodiode for general purpose applications. 

QUICK REFERENCE DATA 

Reverse voltage 

Luminous current 
VR = 15 V; E = 1000 Ix 

Dark reverse current at V R = 15 V 

Wavelength at peak response 

MECHANICAL DATA 

Fig. 1. 

Slice thickness 0,27 mm 

* Sensitive area = 3,5 x 1,8 mm. 

l BPX41 

VR max. 18 v 

lpo typ. 40 µA 

IR < 1 µA 

Ap typ. 800 nm 

Dimensions in mm 
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BPX41 J 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC i34) 

Reverse voltage V R 

Forward current 

Dark reverse current 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

T amb = 25 °c unless otherwise specified 

Dark reverse current 
VR = 15 V 

VR = 15 V; Tamb = 100 °C 

Photovoltaic mode 
E = 1000 Ix; Tc= 2856 K (equivalent to 4,75 mW/cm 2) 

Light reverse current; V = 0 

Forward voltage; I = 0 

Luminous current with external voltage* 
VR = 15 V; E = 1000 Ix; Tc= 2856 K 
(equivalent to 4,75 mW/cm2) 

Wavelength at peak response 

Diode capacitance; f = 500 kHz 
VR = 15 V 

VR=O 

Cut-off frequency (modulated GaAs source) 

Rth j-a 

IR 

IR 

I 1 

VF 

lpo 

Ap 

Cd 

Cd 

fco 

max. 18 v 
max. 10 mA 

max. 5 mA 

-65 to+ 125 oc 

max. 125 oc 

0,5 K/mW 

typ. 0,02 µA 
< 1,0 µA 

typ. 1,2 µA 
< 8,0 µA 

> 24 µA 
typ. 38 µA 

> 330 mV 
typ. 350 mV 

> 25 µA 
typ. 40 µA 

typ. 800 nm 

typ. 250 pF 

typ. 800 pF 

typ. 500 kHz 

* The value of light current increases with temperature by an amount approximately equal to the 
increase in dark current. 



Silicon planar photodiode 
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SILICON PLANAR PHOTODIODE 

Unencapsulated photodiode for general purpose applications. 

QUICK REFERENCE DATA 

Reverse voltage 

Luminous current 
VR = 10 V; E = 1000 Ix 

Dark reverse current at V R = 10 V 

Wavelength at peak response 

MECHANICAL DATA 

Fig. 1. 

Slice thickness 0,27 mm 

* Sensitive area 6,7 x 3,7 mm. 

l BPX42 

VR max. 12 v 

lpo typ, 110 µA 

IR < 5 µA 

Ap typ. BOO nm 

Dimensions in mm 
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BPX42 

RATINGS 

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

Reverse vo I tage 

Forward current 

Dark reverse current 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

T amb; 25 °c unless otherwise specified 

Dark reverse current 
VR; 10 V 

VR; 10 V; Tamb; 100 °c 

Photovoltaic mode 
E; 1000 Ix; Tc; 2856 K (equivalent to 4,75 mW/cm') 

Light reverse current; V ; 0 

Forward voltage; I ; 0 

Luminous current with external voltage* 
VR; 10V;E;1000 Ix; Tc; 2856 K 
(equivalent to 4,75 mW/cm') 

Wavelength at peak response 

Diode capacitance; f; 500 kHz 
VR; 10 V 

VR;O 

Cut-off frequency (modulated GaAs source) 

VR 

IF 

IR 

Tstg 

Tj 

Rth j-a 

IR 

IR 

I 1 

VF 

lpo 

i'l.p 

Cd 

Cd 

fco 

max. 12 v 
max. 50 mA 

max. 20 mA 

-65 to + 125 oc 

max. 125 oc 

0,3 K/mW 

typ. 0,1 µA 

< 5,0 µA 

typ, 6,0 µA 

< 40 µA 

> 75 µA 
typ. 140 µA 

> 330 mV 
typ. 350 mV 

> 85 µA 
typ. 110 µA 

typ. 800 nm 

typ, 1000 pF 

typ. 3000 pF 

typ. 500 kHz 

* The value of light current increases with temperature by an amount approximately equal to the 
increase in dark current. 
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Silicon planar photodiode 
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Fig. 4. 
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Silicon planar photodiode l ____ sP_x_4_2 __ 
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BPX61 
BPX61P 

SILICON PLANAR PHOTODIODE 

Pl N silicon planar photodiode mounted in a SOT-49 envelope. 

QUICK REFERENCE DATA 

Reverse voltage 

Sensitivity 
VR = 5 V; E = 1 mW/cm 2 ; 

A.= 930 nm 

Sensitive area 

Total power dissipation 
up to Tamb = 25 °c 

MECHANICAL DATA 

Fig. 1 SOT-49/3. 

- - -------------

BPX61 
VR 

max. 32 v 
BPX61P max. 70 v 

SE min. 35 µA 

A typ. 6,75 mm 2 

Ptot max. 325 mW 

Dimensions in mm 

t-[]::=_J0,45 t max 
8,5 
max 

i = 

---=1 4,2 I_ 12,7 min _11295390 
max 
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BPX61 
BPX61P 

RATINGS 

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

Reverse voltage BPX61 
VR 

max. 32 v 
BPX61P max. 70 v. 

Total power dissipation 
up to Tamb = 25 oc Ptot max. 325 mW 

Storage temperature Tstg -65 to +150 oc 

Junction temperature Tj max. 125 °c 

Operating temperature Top -40 to +125 oc 

THERMAL RESISTANCE 

Thermal resistance from 
junction to ambient Rth j-a max. 220 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise stated 

Reverse voltage 
BPX61 min. 32 v 

IR= 100 µA 
BPX61P 

VR min. 70 v 

Dark current 
2 nA 

VR = 10 V BPX61 IR 
typ. 
max. 30 nA 

BPX61P IR 
typ. 0,6 nA 
max. 1 nA 

Photovoltaic voltage (see note 1) 
E= 1001ux VL typ. 285 mV 
E = 1000 lux VL typ. 365 mV 

Light current (see note 1) 
VR = 5 V; E = 1000 lux IL typ. 70 µA 

Light current 
VR = 5 V; E = 1 mW/cm 2 

min. 35 µA 
A.= 930 nm SE typ. 45 µA 

Wavelength at peak response 
VR=5V )\ p typ. 850 nm 

Capacitance 
VR = 0 V CJo typ. 70 pF 

VR = 3 V BPX61 CJ3 
typ. 20 pF 
max. 40 pF 

VR = 50 V BPX61P CJ50 typ. 6 pF 

Sensitive area A typ. 6,75 mm 2 

Temperature coefficients KvL typ. -2,6 mV/OC 

K1L typ. 0,2 %/DC 

Switching times (see Figs 2 and 3) 
tr typ. 25 ns 

VR = 10 V; RL = 1kn;)\=930 nm PBX61, BPX61P 
tf typ. 40 ns 

v R = 50 V; RL = 1 kn; )\ = 930 nm BPX61P tr typ. 15 ns 
tf typ. 20 ns 

* At this voltage, the junction temperature must be lower than 70 oc. 
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Silicon planar photodiode 

Noise equivalent power 
VR; 10V 

Detectivity 
VR; 10 V 

BPX61 

BPX61P 

BPX61 

BPX61P 

,, If------' 

NEP typ. 

NEP typ. 

D* typ. 

D* min. 

4,2 x 10-14 

3x1Q-14 

6,2 x 10-1 2 

8,6 x 10-12 

BPX61 
BPX61P 

w 
VHz 

w 
v'HZ 

cm VHz 
w 

cm VHz 
w 

v~­
~-

7Z75734 ,, I A K-lO% 7294520 

Fig. 2 Measuring circuit. Fig. 3 Waveforms. 

Note 1: Tungsten filament source with colour temperature 2856 OK. 
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BPX61 
BPX61P 

400 

Ptot 
(mW) 
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Fig. 4. 

50~~~~~~~~~~~~~ 

0 50 100 150 
Tamb i°CI 

Fig. 6 VR = 5 V; E = 1000 lux; 
typical values. 

Fig. 7 E = O; typical values 
BP X 61. 
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Silicon planar photodiode 

IR 
(nA) lZ BPX61P,t'.' 

0,1 ~~~~~~~-~~~~~ 
1 10 100 

1000 

Ip 
(µA) 

100 

10 

1 
0,01 

}1 

z 

0,1 

BPX61 
BPX61P 

7Z94526 

iZ 

10 
E (mW/cm21 

Fig. 8 Tamb = 25 OC; E = O; 
typical values. 

Fig. 9 VR = 5 V; Tamb = 25 oc; 
X = 930 nm; typical values. 
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Fig. 10 Typical values. 

0 

Fig. 11 VR = 5 V; E = 1000 lux; Tamb = 25 oc; typical values. 
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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 mW/cm2 

Wavelength at peak response 

Half sensitivity angle 

MECHANICAL DATA 

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

-t 
1,58 

_2.s2 ___ 
2,59 

_2.26-1 2,03 

_1.75--1 1,57 

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

Vern 

le 

Tj 

lcEO 

BPX71 Ip 
BPX71-204 Ip 

Ap 

ll'h 

emitter 
emitter 

7260869.2 

BPX71 

max. 50 v 
max. 20 mA 

max. 150 oc 

< 25 nA 

0,5 to 15 mA -7 to 15 mA 

typ. 800 nm 

typ. 40° 

Dimensions in mm 

391 



BPX71 l __ _ 
RATINGS 

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

Collector-emitter voltage VcEO max. 50 v 
Emitter-collector voltage VE co max. 7 v 
Collector current 

d.c. le max. 20 mA 

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

Total power dissipation 
up to Tamb = 50 °c Ptot max. 50 mW 

up to T mb = 55 °c Ptot max. 100 mW 

Storage temperature Tstg -65to+150 oc 

Junction temperature Tj max. 150 °c 

THERMAL RESISTANCE 

From junction to ambient in free air Rth j-a 2000 K/W 

From junction to mounting base Rth j-mb 950 K/W 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified 

Collector dark (cut-off) current 
VcE = 30 V lcEO < 25 nA 

VcE = 30 V; Tamb = 100 oc lcEO < 100 µA 

Collector light current 
VcE = 5 V; tungsten filament lamp 
source with colour temperature 2856 K 
Ee= 4,75 mW/cm2 Ip typ. mA 

Ee= 20 mW/cm 2 BPX71 Ip 0,5 to 15 mA -BPX71-204 Ip 7 to 15 mA 

Collector-emitter breakdown voltage 
E = O; le= 0,5 mA V(BR)CEO > 50 v 

Emitter-collector breakdown voltage 
E = O; le= 0, 1 mA V(BR)ECO > 7 v 

Collector-emitter light saturation voltage 
typ. 150 mV 

le= 0,4 mA; Ee= 20 mW/cm 2 ; Tc= 2856 K VcEsat < 400 mV 

Wavelength at peak response Ap typ. 800 nm 

Bandwidth at half height .:l;I. typ. 400 nm 

392 .. ,, ... , 



Phototransistor 

Switching times 
Icon= 0,8 mA; Vee= 35 V; RL = 1 ks-2 

Delay time 

Rise time 

Storage time 

Fall time 

--

Fig. 2 Test circuit. 

Light input pulse: 

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

J BPX71 

td 
typ. 2,0 µs 

< 20 µs 

tr 
typ, 3,0 µs 
< 30 µs 

ts 
typ. 0,1 µs 
< 2,0 µs 

tf 
typ. 2,5 µs 
< 20 µs 

-- ---- --9QO/o 

Fig. 3 Waveforms. 
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Fig. 5 VcE; 5 V; Tamb; 25 °c. Fig. 4 Typical values; T amb; 25 °c. 
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Phototransistor j 
---

BPX71 

102 

1CEO 
(nA) 

10 

l-1 

7Zti1128 

iTamb=25°C 

y_L 
max 

JJ / 

-z-rz 

_Lj 
/"' ~ 

~ 

z 

-T v 

10 VcE (V) 102 

Fig. 7. 

tr 1----+--+++++-l-+l typical values 
Tj =25°C 

( µ s) 1----+-+--+-+++-++I v cc = 3 5 v 

2,5 ~ F;i 

N 

0 
0,1 le (mA) 10 

Fig. 9. 

1cEo 
(nA) 

104 

l=1 VcE=30V 

v 

7Z61124 

z 
'I f 

max v,, _jfyp 

IL 
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~ILl 
_j_ 

JZ: 
~ 
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Fig. 8. 

tf 1----+--+++++-l-+ltypical values 
Tj :25°C 

( µs) >----+---+-+-+++-+-+< v cc = 3 5 V 

5 

0 
0,1 le (mA) 10 

Fig. 10. 
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BPX71 

polar response of relative sensitivity 
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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 
Vee= 2ov 

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

Wavelength at peak response 

Half sensitivity angle 

MECHANICAL DATA 

Fig. 1 SOT-70A. 

e 

BPX72 
BPX72D 
BPX72E 
BPX72F 

Vern 

le 

Tj 

lceo 

le 
le 
le 
le 

Ap 

O'h 

b 

4:-~= 

BPX72 

max. 50 v 
max. 25 mA 

max. 125 °c 

< 100 nA 

500 to 3000 µA 
850 to 2000 µA 

1400 to 3000 µA 
2400 to 5000 µA 

typ. 800 nm 

typ. 120° 

Dimensions in mm 

'0,51 
+max 

max~ 

f=f .:::1, L 12,7mio _J """" , c ...... 
2,54 

- 5,8 -max 

Maximum lead diameter is guaranteed only for 12,7 mm. 
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BPX72 

RATINGS 

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

Collector-base voltage (open emitter) Vcso 

Collector-emitter voltage (open base) VcEO 

Emitter-collector voltage (open base) 

Collector current 
d.c. 

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

Total power dissipation up to Tamb = 25 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

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

398 

CHARACTERISTICS 

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

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

VcE = 2ov; Ti= 10ooc 

Collector light (cut-off) current 
VcE = 5 V; tungsten filament lamp 
source with colour temperature 2856 K 
Ev= 1000 Ix (Ee= 4,75 mW/cm2 ) 

Ev= 2500 Ix (Ee= 12 mW/cm 2) 

Collector-base breakdown voltage 
E = O; le = 0, 1 mA 

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

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

Collector capacitance 
IE= le= O;Vcs = 20 v 

Wavelength at peak response 

Bandwidth·at half height 

Moy 1986 I 

BPX72 le 
BPX72D le 
BPX72E le 
BPX72F le 

le 

V(BR)CBO 

V(BR)CEO 

V(BR)ECO 

Cc 

Ap 

.d;\ 

max. 50 v 

max. 50 v 

max. 7 v 

max. 25 mA 

max. 50 mA 

max. 180 mW 

-40 to+ 125 oc 

max. 

typ. 

< 
typ. 
< 

125 °c 

550 K/W 

10 nA 
100 nA 

10 µA 
100 µA 

500 to 3000 µA 
850 to 2000 µA 

1400 to 3000 µA 
2400 to 5000 µA 

typ. 3000 µA 

> 50 v 

> 50 v 

> 7 v 

typ. 3,5 pF 

typ. BOO nm 

typ. 400 nm 



Phototransistor 

Switching times 
Icon= 1 mA; Vee= 5 V; RL = 100 SJ 

Delay time 

Rise time 

Storage time 

Fall time 

man 

Fig. 2 Test circuit. 

Light input pulse: 

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

J BPX72 

td 
typ. 3,0 µs 
< 6,0 µs 

tr 
typ. 6,0 µs 
< 20 µs 

ts 
typ. 1,5 µs 
< 3,0 µs 

tf 
typ. 4,0 µs 
< 20 µs 

-- ---- --9QC!/o 

-------- 1QC!fo 

--ts tf....--

toff 

Fig. 3 Waveforms. 
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BPX72 
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Phototransistor J 
---

BPX72 

HH-++-H-+--+-+--1 Tj = 25°C I-

lcEO H-+-++-H-+--+-+-H-l-++-1 
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Fig. 7. 
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BPX72 

polar response of relative sensitivity 
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Fig. 11 Typical values. 
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SECTION 83 

Infrared light emitting diodes 





l CQW89A 

HIGH-SPEED INFRARED EMITTING DIODE 

Circular infrared emitting diode with diameter of 5 mm which emits infrared light at a typical peak 
wavelength of 830 nm (GaAIAs; infrared) when forward biased. 

The COW89A has a SOD-63 outline and is moulded in a light blue encapsulation with long leads. 

The application of new GaAIAs (intrinsic) technology results in extremely short switching times and 
very low degradation during the devices operating life. 

It is intended for remote control applications using carrier frequencies up to 1 MHz. Combination with 
the high-speed photo p-i-n diode BPW50 is recommended. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 5 v 
Forward current (d.c.) If max. 130 mA 

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

Junction temperature Tj max. 100 oc 

Radiant intensity (on axis) 
static (at d.c. condition) 
lf=100mA COW89A le min. 9 mW/sr 

COW89A-1 le min. 12 mW/sr 
COW89A-2 le min. 15 mW/sr 

dynamic (at pulse condition) 
I FM = 100 mA; tp = 0,5 µs; o = 0,5 leo typ. 0,8 le 

Switching times (see Figs 2 and 3) 
tr typ. 30 

IF= 100 mA 
ns 

tf typ. 30 ns 

Wavelength at peak emission Ap typ. 830 nm 

Beamwidth at half-intensity directions lly, typ. 40 ° 
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"CQW89A J 
MECHANICAL DATA 

Fig. 1 SOD-6302. 

_a,1_ 
5.7 

HI u 

406 September 1985 

Dimensions in mm 
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High-speed infrared emitting diode 

RATINGS 

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

Continuous reverse voltage 

Forward current 
d.c. 
peak value; tp = 10 µs; o = 0,01 
peak value; tp = 50 µs; o = 0,01 

Total power dissipation up to 
T amb = 25 °c with heatsink 

Storage temperature 

Junction temperature 

Lead soldering temperature 
tsld < 10 s 

THERMAL RESISTANCE 

From junction to ambient 

VR 

IF 
IFM 
IFM 

Ptot 

Tstg 

Tj 

Tsld 

l...___c_o_w_a_9_A __ 

max. 5 v 

max. 130 mA 
max. 2500 mA 
max. 1500 mA 

max. 300 mW 

-55 to +100 oc 

max. 100 oc 

max. 260 oc 

when the device is mounted on a printed circuit board Rth j-a max. 350 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
IF = 1,5 A; ton = 50 µs; o = 0,01 VF typ. 3,7 v 

Forward voltage 
typ. 1,7 v 

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

VR = 5 V IR max. 100 µA 

Diode capacitance at f = 1 MHz 
YR= 0 Cd typ. 200 pF 

Total radiant power 
IF= 100 mA <fie typ. 8 mW 

Radiant intensity (on axis) 
static (at d.c. condition) 
IF=100mA COW89A le min. 9 mW/sr 

COW89A-1 le min. 12 mW/sr 
COW89A-2 le min. 15 mW/sr 

dynamic (at pulse condition)* 
IFM = 100 mA; tp = 0,5 µs; o = 0,5 leD typ. 0,8 le 

* leD = Dynamic radiant intensity (average radiant intensity level during pulse time). 

~-M-a_y_1_9_8_6~~~~4-0_7_ 



CQW89A J 
Radiant power temperature coefficient 

Wavelength at peak emission 
IF= 100 mA 

Bandwidth at half-height 
IF= 100 mA 

Beamwidth at half-intensity direction 
IF= 100 mA 

Switching times (see Figs 2 and 3) 
IF= 100 mA 

--
500 

7294404.1 

Fig. 2 Measuring circuit. 

7Z94405 
300...-..,.--.-~\-.--.-~,---,--,-~,----,---, 

Ptot 
(mW) 

~ 

o~~~~~~~~~~~~ 
0 50 100 

Fig. 4 Typical values. 
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kq,e typ. -0,6 %/K 

A.p typ. 830 nm 

LiA. typ. 35 nm 

min. 28 0 
!Jy, 

typ. 40 0 

tr typ. 30 ns 
tf typ. 30 ns 

··w 
Vo 

10°/o 

Fig. 3 Waveforms. 
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Fig. 5 ton= 10 µs; S = 0,01; 
T amb = 25 OC; typical values. 
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Fig. 6 T amb = 25 °C; typical values. 
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CQY118 

GaAs LIGHT EMITTING DIODE 

Gallium arsenide light emitting diode intended tor 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; o = 0, 1 

Total power dissipation up to T amb = 95 °c 

Total radiant power at IF = 20 mA 

Radiant intensity (on-axis) at IF = 20 mA 

Light rise time at I Fon = 20 mA 

Light fall time at I Fon= 20 mA 

Wavelength at peak emission 

Thermal resistance from junction to ambient 

MECHANICAL DATA 

Fig. 1 T0-18, except for window. 

VR max. 

IF max. 

IFRM max. 

Ptot max. 

<l>e 
> 
typ. 

le typ. 

tr < 
tf < 
Ap typ. 

Rth j-a 

a 

4~nl==== 

2 v 
30 mA 

200 mA 

50 mW 

60 µW 
100 µW 

64 µW/sr 

100 ns 

100 ns 

880 nm 

0,6 K/mW 

Dimensions in mm 

• 0,51 
+max 

max LJF 
'--1._~~x ... / __ 12,7min _I ns•ns.J 

-- 5,8 .... max 

Max. lead diameter is guaranteed only for 12,7 mm. 
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CQY11B J 
RATINGS 

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

Continuous reverse voltage VR max. 2 v 
Forward current (d.c.) IF max. 30 mA 

Forward current (peak value) 
tp = 100 µs; /5 = 0, 1 IFRM max. 200 mA 

Total power dissipation up to Tamb = 95 °c Ptot max. 50 mW 

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 K/mW 

From junction to case Rth j-c 0,22 K/mW 

CHARACTERISTICS 

T amb = 25 oc unless otherwise specified 

Forward voltage at IF = 30 mA VF 
typ. 1,3 v 
< 1,6 v 

IFM=0,2A VF typ. 1,5 v 
Reverse current at V R = 2 V IR < 100 µA 

Diode capacitance at f = 1 MHz; VR = 0 Cd typ. 65 pF 

Radiant output power at IF = 20 mA > 60 µW 
<Pe typ. 100 µW 

IF = 20 mA; Tj = 100 oc <Pe typ. 50 µW 

IF= 200 mA * <Pe typ. 1,16 mW 

Radiant intensity (on-axis) at IF = 20 mA le typ. 64 µW/sr 

Radiance at IF = 20 mA Le typ. 1,6 mW/mm2 sr 

IF= 200 mA * Le typ. 15 mW/mm2 sr 

Emissive area Ae typ. 0,04 mm 2 

Wavelength at peak emission Ap typ. 880 nm 

Bandwidth at half height /:,.;\ typ. 40 nm 

Switching ti mes 

Rise time at I Fon = 20 mA 
typ. 30 ns 

tr < 100 ns 

Fall time at I Fon= 20 mA 
typ. 30 ns 

tf < 100 ns 

* tp = 100µs; /5 = 0,1. 
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CQY11B 
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CQY11C 

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. Suitable for combination with phototransistor BPX25 or 
BPX72. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 2 v 
Forward current (d.c.) IF max. 30 mA 

Forward current (peak value) IFRM max. 200 mA 

Total power dissipation up to Tamb = 95 oc Ptot max. 50 mW 

Total radiant power at IF = 20 mA <l>e typ. 50 µW 

Radiant intensity (on-axis) at IF = 20 mA le typ. 1,25 mW/sr 

Light rise time at I Fon= 20 mA tr < 100 ns 

Light fall time at I Fon = 20 mA tf < 100 ns 

Wavelength at peak emission Xp typ. 880 nm 

Thermal resistance from junction to ambient Rth j-a 0,6 K/mW 

MECHANICAL DATA Dimensions in mm 

Fig. 1 T0-18, except for lens. 

t 0 51 +max ~l ~!~=====~======= 
~ 6,9 _I_ 127min -'?Z&&164.1 

- 5,8 -max 

max • 

( Mov 1986 415 
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CQY11C J 
RATINGS 

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

Continuous reverse voltage 

Forward current (d.c.) 

Forward current (peak value) 
tp = 100 µs; o = 0, 1 

Total power dissipation up to Tamb = 95 oc 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient in free air 

From junction to case 

CHARACTERISTICS 

Tamb = 25 oc unless otherwise specified 

Forward voltage at IF = 30 mA 

IFM = 200 mA 

Reverse current at V R = 2 V 

Diode capacitance at VR = 0; f = 20 MHz 

Total radiant power at IF = 20 mA 

Radiant intensity (on-axis) at IF = 20 mA 

Mean irradiance on a receiving area with D = 2 mm 
at a distance a = 10 mm and at IF = 20 mA, 
measured as in Fig. 2 

VR 

IF 

IFRM 

Ptot 

Tstg 

Tj 

Rth j-a 

Rth j-c 

VF 

VF 

IR 

Cd 

cf>e 

le 

Ee 

max. 2 v 
max. 30 mA 

max. 200 mA 

max. 50 mW 

-55 to +150 oc 

max. 125 oc 

0,6 K/mW 

0,22 K/mW 

typ. 1,3 v 
< 1,6 v 
typ. 1,5 v 
< 100 µA 

typ. 25 pF 

typ. 50 µW 

typ. 1,25 mW/sr 

> 0,28 mW/cm 2 

typ. 0,50 mW/cm 2 * 

* This corresponds typically with IE= 0,4 mA in a phototransistor BPX25 and with 200 µA in a 
phototransistor BPX72. 
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GaAs light emitting diode 

CHARACTERISTICS (continued) 

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 

Switching times 
Rise time at I Fon = 20 mA 

Fall time at I Fon= 20 mA 

CQY11C 
a 

Fig. 2. 

CQY11C 

At/>e 

ATj 
typ. 0,7 %/K 

Abeam typ. 7 mm 2 

typ, 6 0 

A.p typ. 880 nm 

Oy, typ, 40 nm 

tr 
typ, 30 ns 
< 100 ns 

typ. 30 ns 
tf < 100 ns 

large area 

d;oph,;gm 1 Ir'" 
.0'D 

LI 
7Z72114 

417 
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CQY11C 
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GaAs light emitting diode 

7Z72108 
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CQY11C 

1,5 7Z72109 

Fig.1 
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typ. values 
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GaAs LIGHT EMITTING DIODES 

CQY49B 
CQY49C 

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 DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to Tamb = 25 oc 

Radiant intensity (on-axis) at IF = 50 mA 

Wavelength at peak emission 

Thermal resistance from junction to ambient 

MECHANICAL DATA 

Fig. 1 COY49B: T0-18 except for window. 

a -+ 2,54._ 

..... 5,8 --­max 

Fig. 1 b COY 49C: T0-18 except for lens. 

COY49B 
COY49C 

VR 

IF 

Ptot 

le 
le 

A.p 

Rth j-a 

max. 

max. 

max. 

max. 
max. 

typ. 

5 v 
100 mA 

150 mW 

0,3 mW/sr 
3 mW/sr 

930 nm 

0,665 K/mW 

Dimensions in mm 

'0,51 
+max 4. ~ ~I==== 

1.- 5,5 -.1- 127min _I n.,4261 
max ' 

+ 0,51 
+max }s 7111=-=,= 

max~ 

CC 6,9 --..1'4-------- 127min _I ,,.,42s.1 

... 5,8 ..... 
max 

max · 

421 



422 

CQY498 
CQY49C 

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. 100 mA 

Forward current (peak value) 
tp < 10 µs; li< 0,01 IFRM max. 1 A 

Total power dissipation up to Tamb = 25 oc Ptot max. 150 mW 

Storage temperature Tstg -55 to+100 oc 

Operating junction temperature Tj 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 K/mW 

From junction to case Rth j-c 0,3 K/mW 

CHARACTERISTICS 

Tj =25 oc unless otherwise specified 

CQY49B I CQY49C 

Forward voltage at IF = 50 mA VF 
typ. 1,3 v 
max. 1,5 v 

Reverse current at V R = 5 V IR max. 100 µA 

Diode capacitance 
VR = O; f = 1 MHz Cd typ. 55 pF 

Radiant intensity (on-axis) at IF = 50 mA le 
min. 0,3 I 3 mW/sr 
typ. 0,5 5 mW/sr 

Wavelength at peak emission Xp typ. 930 nm 

Bandwidth at half height .!lX typ. 50 nm 

Beamwidth between half-intensity directions lly. typ. aoo I 150 

Switching times 
I Fon = 50 mA; tp = 2 µs; f = 45 kHz 

Rise time tr typ. 600 ns 

Fall time tf typ. 350 ns 
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Z th j-c 

CQY498 
CQY49C 

( K/mW), l-+-l-H+H-H-+++-H+l+l--+-HH-1-11+1+-----t-++++-+++t--H::::U-+ttll-!::::i(;jill!"+:j;ll'l:+l-++l-J.tl 
~r:I 

.. i-H O,lJ.-1 

Fig. 2 Typical values. 
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CQY49B 
CQY49C 

tp=10µs 
7Z69456 
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___ J CQY50 
CQY52 

GaAs LIGHT EMITTING DIODE 

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 Tamb = 25 oc 
mounted on printed circuit board 

Total radiant power at IF= 20 mA 

Radiant intensity (on-axis) at IF = 20 mA 

Wavelength at peak emission 

MECHANICAL DATA 

Fig. 1 D0-31, except for length. 

t-
1,58 
max 

1---- 3,60 ---•1 
2,97 

_2.2s __ 

2,03 I 
_1.75--, 

1,57 

•-'-+---'+--i"___.. 
anode ceramic 

_/ /._cathode 

0,25 
0,13 

VR max. 

IF max. 

Ptot max. 

<l>e > 
le > 
Ap typ. 

2 

100 

150 

v 
mA 

mW 

CQY50 CQY52 

160 400 µ.W 

180 450 µ.W/sr 

930 nm 

Dimensions in mm 

cathode 

7Z65940 
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CQY50 
CQY52 

RATINGS 

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

Continuous reverse voltage VR max. 2 

Forward current (d.c.) IF max. 100 

Forward current (peak value) 
tp; 10 µs; ll ; 0,01 IFRM max. 500 

Storage temperature Tstg -65 to +150 

Operating junction temperature Tj max. 125 

Total power dissipation up to Tamb; 25 oc 
device mounted on printed circuit board • Ptot max. 150 

THERMAL RESISTANCE 

From junction to ambient, 
device mounted on printed circuit board • Rth j-a 0,66 

CHARACTERISTICS 

T amb ; 25 °c unless otherwise specified 

CQY50 

Forward voltage 
typ. 1,3 IF; 50 mA VF < 1,5 

IF; 500 mA; tp; 10 µs; ll; 0,01 VF typ. 2,3 

Reverse current at V R ; 2 V IR < 100 

Diode capacitance at VR; O; f; 1 MHz Cd typ. 45 

Total radiant power 
IF; 20 mA c/Je > 160 

IF; 50 mA c/Je typ. 700 

Radiant intensity (on-axis) at IF ; 20 mA le > 180 

Wavelength at peak emission Ap typ. 930 

Bandwidth at half height ~;\ typ. 40 

Beamwidth between half-intensity directions IJy, typ. 35° 

Switching times 
I Fon; 20 mA; tp; 2 µs; f; 45 kHz 

Rise time tr typ. 600 

Fall time tf typ. 350 

v 
mA 

mA 

oc 

oc 

mW 

K/mW 

CQY52 

1,3 v 
1,5 v 
2,3 v 
100 µA 

45 pF 

400 µW 

1500 µW 

450 µW/sr 

930 nm 

40 nm 

350 

600 ns 

350 ns 

• 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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GaAs light emitting diodes 
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CQY50 
CQY52 l __ _ 

7Z67882 

VeE = 5V CQY52/BPX71 

le 
(µA) 
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Tamb = 25 °e 

OwO 
!'-.... 
...... ~ -....., 
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~ ll.. ·at VeE = 5 V and 

~ ' E = 20 mW/cm2 

~ I' 
" 11 

" ~ \ 
I 

3: 
1--BPX7l with le = 5 mA ~ 

~ 1--at VeE = 5 V and -1 ~ 1-- E = 20 mW /cm2 

\ 
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1 10 

\ 
d(mm) 

Fig. 6 Typical values. 
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GaAs light emitting diodes 
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Fig. 9 Typical values. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

LIGHT EMITTING DIODE 

CQY53S 

Circular light emitting diode with diameter of 6 mm which emits visible red light at a maximum peak 
wavelength of 690 nm (GaPAs; red) when forward biased. 

The CQY53S has an F0-81 outline with a clear plastic lens. 

QUICK REFERENCE DATA 

Continuous reverse voltage 

Forward current (d.c.) 

Total power dissipation up to T amb = 45 °c 
Junction temperature 

Luminous intensity 
IF=10mA 

Wavelength at peak emission 

Beamwidth at half-intensity directions 

VR 
IF 

Ptot 

Tj 

Iv 

Ap 

ey, 

max. 3 v 
max. 50 mA 

max. 125 mW 

max. 85 oc 

min. 400 µcd 

max, 690 nm 

min. 90 ° 
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CQY53S 

MECHANICAL DATA 

Fig. 1 F0-81. 

I 

I
I -2,54 -

-05,8max-1 

00,51 max 

434 September 1985 

Dimensions in mm 

1 : anode 
3 : cathode (connected to case) 



Light emitting diode J 
---

CQY53S 

RATINGS 

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

Continuous reverse voltage VR max. 3 v 
Forward current (d.c.) IF max. 50 mA 

Total power dissipation up to 
lamb= 45 °c Ptot max. 125 mW 

Storage temperature Tstg -40 to + 100 oc 

Junction temperature Tj max. 85 oc 

Lead soldering temperature 
tsld < 7 s lsld max. 260 oc 

THERMAL RESISTANCE 

From junction to ambient Rth j-a max. 320 K/W 

CHARACTERISTICS 

Tj = 25 oc unless otherwise specified 

Forward voltage 
min. 1.4 v <( IF= 10 mA VF I- typ. 1,8 v 

<( 
c Reverse current 
I- VR =3V IR max. 100 µA z 
w 

Luminous intensity :::!: min. 400 µcd a. IF= 10 mA Iv 0 max . 1000 µcd ..J 
w 

min. 630 nm > Wavelength at peak emission Xp w 690 c max. nm 

Bandwidth at half height .6.X 
typ. 20 nm 
max. 40 nm 

Beamwidth at half-intensity directions ey, min. 90 0 
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CQY53S 

Ptot 
(mW) 

~ 
1oor--+---+-+---+----+'~___,~~~-. -+--+------I--< 

[1-+-~--+--+-f--

50 +---+---+--+-+----+---+-___,,.~ ~ 

' o~~~~~~~~~ 
0 50 TambloC) 100 

Fig. 2. 

100 

Iv 

(%) 

50 

0 
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t v 
~ 
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i 
I 
1 
l 

~ l 

650 

If 
(mA) 

40t---+-+------lr-+--+--+---t--+---j 

0 +-----+-_-+-_.,_---+-_-+---J _ _L_----" 

0 

Fig. 3 Typical values. 

7288960 

! 
_'\.J 

~ 
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Fig. 4 Typical values. 
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CQY58A 

INFRARED 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 T amb = 25 °c 
Radiant intensity (on-axis) at IF = 20 mA 

Wavelength at peak emission 

Beamwidth between half-intensity directions 

MECHANICAL DATA 

Fig. 1 SOD-53F. 

VR 

IF 

Ptot 

le 

Ap 

Oy. 

max. 5 v 
max. 50 mA 

max. 100 mW 

typ. 2 mW/sr 

typ. 930 nm 

typ. 20 0 

Dimensions in mm 

1,0min- -16,0min-·----- 7•2 ----~• 6,6 

t 
j 2,54j 

k (-) 

-+=-

0,56 
0,45 

i a(+) 

--+--1 - + 
0,56 
0,45 

-18,0min--

_3.1 
2,6-

+ o,56 I 
0,45 r'---'----1 I 

unflat base plane / l 
"------¥ 

7Z93497 

( "" 1986 

-

437 



CQY58A l __ _ 
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; 6 = 0,01 

Total power dissipation up to Tamb = 25 oc {see Fig. 2) 

Storage temperature 

Junction temperature 

Lead soldering temperature 
- · > 1,5 mm from the seating plane; tsld < 7 s 

THERMAL RESISTANCE 

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

150 

Ptot 

(mW) 

100 

50 

0 
0 

~ 

~ 

~ 

Tsld 

Rthj-a 

7Z84286 

rs 
~ 

~ 

T'I\ 
K 

T'I\ 

50 Tamb (OC) 100 

Fig. 2 Power derating curve versus ambient temperature. 
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max. 5 v 

max. 50 mA 

max. 200 mA 

max. 100 mW 

-55 to+ 100 oc 

max. 100 oc 

max. 260 °c 

750 K/W 



Infra-red emitting diode J CQY58A 

CHARACTERISTICS 

Tj = 25 oc 
Forward voltage 

typ. 1,2 v 
IF= 20 mA VF 

max. 1,5 v 
Reverse current 

VR =5 V IR max. 100 µA 

Diode capacitance 
VR = 0; f = 1 MHz Cd typ. 40 pF 

Total radiant power 
<Pe typ. 1 mW 

IF=20mA CQV58A 
le min. 2 mW/sr 

Radiant intensity (on-axis) 
min. 1 mW/sr 

IF= 20 mA CQV58A·1 le 
max. 5 mW/sr 

CQV58A·2 le min. 3 mW/sr 

Wavelength at peak emission ?..p typ. 930 nm 

Bandwidth at half height t:.X typ. 50 nm 

Beamwidth between half-intensity directions 
IF= 20 mA 8y, typ. 20 0 

Switching times 
I Fon= 20 mA 
Light rise ti me tr typ. 3 µs 

Light fall time tf typ. 3 µs 
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CQY58A 
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!1 
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2 

Fig. 3 T amb = 25 oc. Fig. 4 tp = 10 µs; T = 1 ms; Tamb = 25 oc. 
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~ 
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Fig. 5 Typical values. 
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Infra-red emitting diode 

10 

le 

(mW/sr) 

le 

(mA) 

7 284283 

IL 
~ 

!ZJ 
0yp 

lL1 
lL 

lL 
-r-

7_ 

r/-

10 IF (mA) 

Fig. 6 T amb = 25 °e. 

7284285 

~mA 

\ 
1 ...__ __ ...____._,__..__._._J.....1...,__ _ ___, 

1 5 10 20 
d*(mm) 

Fig.8 VeE=5V;Tamb=25°e; 
typical values. 

1em 

(mW/sr) 

10 

le 

(mA) 

CQY58A 

7Z73057 1 

/ v 
--' 

/ 

Vtyp 

ll v 
lZ 

~ 

~ 

10 102 IFM (mA) 

Fig. 7 tp = 10 µs; T = 1 ms; T amb = 25 °e. 

7284284 

~mA 

1~__.._.__.__._~...__.._._.__.._.__.__._.. 

-50 0 50 100 
Tamb (oe) 

Fig.9 VeE=5V;d*=10mm; 
typical values. 

* d = shortest tree distance of mechanical on-axis when BPW22A is coupled with eOY58A. 
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CQY58A 
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Fig. 10 Spectral response. 
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Fig. 11 Typical values. 
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___ J 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). 

Combination with the photo p-i-n diode BPW50 is recommended. 

QUICK REFERENCE DATA 

Continuous reverse voltage VR max. 5 v 
Forward current (d.c.) IF max. 130 mA 

Total power dissipation up to Tamb = 25 oc Ptot max. 215 mW 

Junction temperature Tj max. 100 oc 

Radiant intensity (on-axis) 
static (at d.c. condition) 
IF= 100 mA COY89A le min. 9 mW/sr 

COY89A-1 le min. 12 mW/sr 
COY89A-2 le min. 15 mW/sr 

dynamic (at pulse condition) 
IFM = 100 mA; tp = 0,5 µs; 8 = 0,5 leo typ. 0,3 le 

Wavelength at peak emission Xp typ. 930 nm 
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CQY89A 

- MECHANICAL DATA 

Fig. 1 SOD-63B2. 

6,1 
.,..._5,7-

444 February 1986 

Dimensions in mm 

1,0 min ., _____ 12,9 _____ , 
12,1 

0,56 
0,45 
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1,10 8•1 1

_8.4_ 

0,90 ------~ L -~E:::=:J _____ ....__ __ __.___, 

J2,54J a(+)j 

r- -+--~:~6 I 
,45 

14,0 min--+-

0,56 t 
0,45 t 

t 
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1,10 
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GaAs light emitting diode 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 oc unless otherwise specified 

Forward voltage 
typ. 1,4 v 

IF= 100 mA VF < 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 rf>e typ. 12 mW 

Decrease of radiant power with temperature Arf>e 
IF= 100 mA typ. %/K 

ATj 

Radiant intensity (on-axis) 
static (at d.c. condition) 
IF= 100 mA COY89A le min. 9 mW/sr 

COY89A-1 le min. 12 mW/sr 
COY89A-2 le min. 15 mW/sr 

dynamic (at pulse condition)* 
IFM = 100 mA; tp = 0,5 µs; Ii= 0,5 leD typ. 0,3 le 

• leD = Dynamic radiant intensity (average radiant intensity level during pulse time). 
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CQY89A 

Wavelength at peak emission 
If= 100 mA 

Bandwidth at half height 
If= 100 mA 

Beamwidth between half-intensity directions 
If= 100 mA 

~=O 

~ 

ts_0.01 
.'!.. ~ 

.:->. 
JS: 

f-0.05 ~E;; 

-

t-· 0,1 ~ 

1-- 0,5 

rrl 
0 
10-5 

...,.. 

typ. 

typ. 

liy, typ. 

7Z82010 

_Il_IL 
-['Pl- I 

-r-1 
tp 

b=-
T 

::sJ 

tp Isl 10 

Fig. 2 Tamb = 25 °C; Tj peak= 100 oc. 
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Fig. 3. 
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GaAs light emitting diode j 
---

CQY89A 
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CQY89A l __ _ 
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SECTION C1 

Laser and fibre-optic components 





GENERAL 

SAFE OPERATION AND HANDLING OF LASER-DIODES 

In the past, semiconductor laser-diodes have always been regarded as some of the more expensive 
semiconductor components. High cost restricted their use to professional and military applications, 
and even the use of laser-diodes in fibre-optic communications didn't lead to the expected price 
reduction. It has been the demand for laser diodes in compact disc players and Laservision systems 
that has stimulated large scale production with the result that these devices are readily available at 
low cost. Consequently, new applications, which were not previously economically worthwhile (such 
as bar code readers, distance and speed measurements etc.), are continually evolving and more 
companies than ever before are dealing with lasers for the first time. For all applications, the laser 
beam must be collimated and properly focused. It is therefore necessary to emphasise the dangers 
involved and the special requirements for handling lasers. 

HANDLING RECOMMENDATIONS 

Our laser-diodes are high quality devices. Handled correctly they are very reliable: 

• Laser-diodes are extremely sensitive to electrostatic discharges. Always short-circuit the anode to 
the cathode when the diode is not in use. In addition, we recommend that persons handling the 
laser should be earthed, as well as their tools. 

• Keep the laser-diode clean, both in use and in storage. This is particularly important for the light­
emitting aperture. 

OPERATING RECOMMENDATIONS 

Once connected into the circuit, a laser diode can be damaged by: 

• Transient current pulses and excessive currents. Electrically, the laser-diode is a reliable device and 
can tolerate substantial current surges, but optically, it is more easily damaged because of the 
extremely high flux passing through both facets, while in operation. To prevent gradual or 
instantaneous damage, the laser should be carefully controlled when it is switched on and off. You 
should also ensure that peak and mean power supply levels, radiant flux and forward current do not 
exceed the maximum ratings. 

• High temperatures, which reduce device reliability and shorten lifetimes. We recommend using a 
heatsink and, as mentioned previously, carefully controlling the power supply. We also suggest you 
operate the laser-diode at the lowest temperature possible. 

SAFETY RECOMMENDATIONS 

The light from a semiconductor laser has a number of potential health risks associated with it. Because 
of material constraints, the light produced usually has a wavelength in the invisible infrared region 
that is of sufficient intensity to damage the retina. So take care to avoid looking directly at the light 
close to the source, especially with collimated beams, and avoid the optical axis at greater distances. 
You should also ensure there are no surfaces which can accidentally reflect the light. All laser-diode 
packages carry a warning label and the diodes fall within safety class 38 of the international standard 
code. 
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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 = 15 V 

Total power dissipation up to T amb = 25 oc 

Diode capacitance 
at VR = 15 V 

Spectral sensitivity 
at V R = 15 V; ;\ = 850 nm 

MECHANICAL DATA 

Fig. 1. 

Pinning: 
1 =anode 
2 =cathode 
3 =case 

1.5 
±o.1l 

0.6-1:1 ±0,1 

0,8 -

~ 2111 

VR 

IR(D) 

Ptot 

Cd 

s;x_ 

= 

----4,7max-----12,7min- 7ZB5735 

(1) Case diameter over this length is4,7 (+ 0,05;-0,1) mm. 

max. 50 v 

max. 0,8 nA 

max. 100 mW 

max. 2,5 pF 

min. 0,4 A/W 

Dimensions in mm 

-
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BPF24 J 
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. 100 mW 

Junction temperature Tj max. 150 °c 

Operating temperature Top -55to+125 oc 

Storage temperature Tstg -65to+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 = 15 V IR(D) max. 0,8 nA 

Spectral sensitivity 
min. 0,4 A/W atVR=15V;A.=850nm SA_ typ. 0,55 A/W 

Wavelength at peak response Ap typ. 850 nm 

Diode capacitance 
typ. 1,5 pF 

at VR = 10 V Cd max. 2,5 pF 

Switching times 
at VR = 10 V; RL = 50 n tr max. 4 ns 
(10%-90%) tf . max. 4 ns 

Fig. 2 Distanced and lateral displacement x. 
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Silicon photodiode for fibre-optic communications 
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___ B_P_F_2_4 __ j 

Fig. 9. 
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l CQF24 

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 (</>core= 200 µm 
and NA= 0,2) at IF= 100 mA 

Switching times 
at IF= 100mA 

Wavelength at peak emission 

MECHANICAL DATA 

Fig. 1. 

Pinning: 
1 =anode 
2 =cathode 
3 =case 

VR 

IF 

Ptot 

c/>e 

tr 
tf 

Ap 

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

max. 3 v 
max. 100 mA 

max. 250 mW 

min. 200 µW 

typ. 10 ns 
typ. 10 ns 

typ. 850 nm 

Dimensions in mm 

.__ 
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__ c_a_F_2_4 ___ 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; Ii = 0, 1 IFM max. 300 mA 

Total power dissipation up to Tamb = 25 oc 
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 -65to+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 

Tamb = 25 °c unless otherwise specified 

Forward voltage 
typ, 1,9 v 

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

atVR=3V IR max. 100 µA 

Radiant power coupled into fibre 
min. 200 µW 

at IF= 100 mA ¢e typ. 400 µW 
¢core= 200 µm, ) 
NA= 0,2 see notes 1 and 2 

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

-.. min. 820 nm 
Wavelength at peak emission :\p typ, 850 nm 

max. 880 nm 

Spectral width at half height AX 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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~~~-G-aA_l_A_s-Li-gh_t_e_m-it-tin_g_d-io_d_e~~~~~~~~-'-~~~~~~-~~-C~Q-F_2_4~~-
NOTES 

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 fibre with distanced= 0,7 mm, 
Pmin = 100 µW. 

Pinj(x) ( r/Jx ) 2 
2. For a different core diameter r/Jx < 200 µm: 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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GaAIAs Light emitting diode 
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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 oc 

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--

r-
5 

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

(2) Within the plane of 

--01,6max-- window 

crystal 

t 

-i 2.54 L 

r;_-- reference slot 

.-,,-~~ 

¢ 6,8 protrusions -crystal 

and irregularities 
are permitted. 

(3) The positional accu- y 
ra~y of the laser stripe 131 l. >J:1, 
with respect to the ~ - / 
flange diameter. 45°±1° 

4- in this plane 

I I prot~~sians 
__ 00.s1 13 xl 

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

7Z82891 
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CQUOA 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 <Pe max. 10 mW 

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

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

CHARACTERISTICS 

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

atTc=600C 

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

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

Recommended operating radiant output power 
uptoTc=600C <Pe typ, 5 mW 

Forward voltage drop up to Tc = 60 oc 
<fie= 5 mW VF typ. 2,5 v 

Wavelength at peak emission 
<Pe= 5 mW; Tc= 30 oc Ap typ. 820 nm 

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

Far-field angle at half-intensity directions (FWHM) 
perpendicular to the junction plane a5o%(1) typ. 50 0 
parallel to the junction plane a5o%(11) 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 E typ. 0,15 W/A 

Spontaneous emission at Ith <fispon typ. 0,5 mW 

Turn-on/turn-off time (above threshold) ton Ito ff typ. ns 

Degradation rate 
1 dlop 

Tc = 60 C?C; <fie = 5 mW 1 · dT typ. 5 %/Kh 
op 

Temperature coefficient of wavelength 
dt..pk 

typ, 0,25 nm/K dT 

Temperature coefficient of Ith 
I dlth 

%/K Ith .dTtyp. 

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

7Z88860 
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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 134) 

Reverse voltage V R max. 30 v 

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 

7Z88923 

T T 
¢eat60°c ¢e 

(mW) 

f 1 lL 

Fig. 3 Forward voltage drop (VF) and 
radiant output power (<f>el of laser diode 
as a function of forward current; typ. values. 

¢e 
(mW) 

o~ 

typ. 0,5 A/W 

max. 10 nA 

max. 5 pF 

150-400 µA/mW 

0 0,5 
IR(L) (mA) 

1,0 

Fig. 4 Radiant output power (<f>el as a function 
of monitor current of photodiode; VR (photo­
diode) = 15 V; typ. values. 
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CQL10A 

av 
8ZX79 

+ 
-C6V8 1,5 1,8 

krl krl 

+ lOOµF 
100 (10V) 
nF 

560fl 

120rl 

zero 

330 330 
80140 n fl 

(cooled) 

-9V 
7288921 

* 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. 
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CQL13A 

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 Ap 

Wavefront form of bundle (non-convergent) 
divergence 

MECHANICAL DATA 

Fig. 1. 

--
""'"" I "·' 1-7 

$- ·Fer ~,-J-r, 
marking 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 

-1'"" 
pin 2 pin 3 

(shortest) 
7Z85755 

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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CQL13A l __ _ 
CHARACTERISTICS 

Measuring conditions 

Climatological relative humidity 5-90%, atmospheric pressure. Housing temperature of the pen 
5-aooc 

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 

</Je 

A 
AA 
AA/AT 

max. 2 mW (see Fig. 4) 

820 ± 10 nm 
< 4 nm (see note) 
approx. 0,25 nm/K 

</J 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 </Je = 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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Collimator pen J 
---

CQL13A 

PHO TOD/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 
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 

I EC 68-2-27 
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 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 -k.11 k.11 -
CQL13A 

+ 100µF 
100 (10V) 
nF 

120.11 

330 330 
BD140 .11 .11 

(cooled) 

-9V 
7Z84873 

* 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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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

COLLIMATOR PEN 

CQL16 

The collimator pen COL 16 is used as a laser source in measuring equipment such as telemetry, leveller 
and security systems. 

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. 
The housing is circular and precision manufactured with a diameter accuracy between + 0 and -11 µm. 

QUICK REFERENCE DATA 

Output power 

Current 
at <Pe= 2 mW and Th= 60 oc 

Wavelength at peak emission 

Wavefront form of bundle (non-convergent) 
divergence 

MECHANICAL DATA 

Fig. 1. 

7Z87610 

,------34------1 

I 24.3---~1 1-0+5 

01~:0 ,-F##f i--;t--~~--r--\-_ -t-_ -----;~ +6 

marking laser emitted 
crystal light 

max. 8 g 

angle between the mechanical and optical axis~ 10 mrad 

type number COL 16 and serial number 

<Pe 

Ap 

on a p.c. board by means of a specifically designed connector 

the pen is supplied with a connector 

max. 2 mW 

max. 100 mA 

typ. 780 nm 

max. 0,3 mrad 

Dimensions in mm 

laser .,, 
pin 2 pm 3 

7290499 

Mass 

Concentricity 

Marking 

Mounting 

Accessories 

WARNING THE LASER, AND CONSEOUENTL Y THE COLLIMATOR PEN, HAS NEGATIVE 
POLARITY ON THE CASE. 

The LASER is protected by an antistatic spring which shall NOT be removed before 
the pen is installed in the connector. 
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CQL16 

CHARACTERISTICS 

Measuring conditions 

Climatological relative humidity 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 stripe with dimensions 5,4 mm x 3 mm is relevant 

Optical data 

Output power 

Spectral 
wavelength 
bandwidth 
wavelength drift 

Bundle properties 
dimensions 
wavefront form 
aberrations 

polarization 
polarization ratio 

Intensity distribution 
transversal mode 
symmetry 

if>e max. 2 mW 

780 ± 10 nm 
<2 nm 
approx. 0,25 nm/K 

stripe 5,4 mm x 3 mm, FWHM* 
plane, non-convergent, divergence< 0,3 mrad 
variance of wavefront with respect to the 
Gaussian reference sphere is less than X 2 /300 
plane 
typ. 60: 1 

TE00-fundamental 
spot width 1 to junction 5,4 mm 
spot width II to junction 3,0 mm, FWHM* 

tj_ - junction 

c~~::al §]1 

3::~ ,-//-1unct1on 

........ ~5,4--.- 7285754 

Electrical data 

Current 
at if>e= 2 mW and Th= 600C 

Drive voltage 

Resistance between collimator pen 
and connector at 10 mA, 
max. 20 mVpp and 1 kHz 

* FWHM means full width half maximum. 
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CQL16 Collimator pen J 
---

<( 
I-
<( 
0 
I-z 
w 
~ 
0.. 
0 
...J 
w 
> w 
0 

PHOTO DIODE 

RATINGS 

Reverse voltage 

CHARACTERISTICS 

Monitor diode sensitivity (ratio of photodiode 
current to optical power emitted by collimator pen) 
at¢e = 2 mW 

Dark reverse current 
atVR=15V 

Capacitance 
at VR = 0 

ENVIRONMENTAL TESTS 

30 v 

typ. 0,6 A/W 

< 10 nA 

< 5 pF 

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 

in accordance with 

IEC68-2-14, 
test Na 

IEC68-2-2, 
test Be 

IEC68-2-1 
test Aa 

IEC68-2-3 
test Ca 

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 
Du ration: 7 days 

Temperature: 40 oc 
Relative humidity (R.H.): 90-95% 
Duration: 42 days 

Damp heat, cyclic IEC68-2-30 Temp./R.H. 

Vibration 

Shock 

Bump 

Cleaning test 

test Db 

IEC68-2-6 
test Db 

IEC68-2-27 
test Ea 

IEC68-2-29 
test Eb 

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/s2 

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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CQL16 

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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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l ____ s_o_2_ca_F __ 

BURIED HETEROJUNCTION lnGaAsP LASER DIODE 

WITH FIBRE PIGTAIL 

The 502COF is an lnGaAsP buried heterojunction semiconductor laser diode. The device is designed 
for high-speed long distance, optical communications and data transmissions. 

The diode laser, emitting in the 1300 nm transmission window of optical fibres, is mounted in a 
specifically designed hermetic SOT-184 encapsulation. 
The 502CQF 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 graded index optical fibre pigtail 
with dimensions 50/125/950 µm is coupled to the front facet of the laser. 

MECHANICAL DATA 

Fig. 1 SOT-184. 
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502CQF J 
LASER 

The buried heterojunction lnGaAsP laser 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 1300 nm. 

All lasers have been subjected to a burn-in test at a radiant output level of 3 mW at a case temperature 
of 60 oc. 

RATl.NGS 

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

Radiant output power from fibre pigtail tl>e max. 3 mW 

CHARACTERISTICS 

Threshold current 
25 mA Tc= 30 oc Ith 

typ. 
max. 40 mA 

Radiant output power from fibre pigtail 
Tc= 60 oc tl>e max. 3 mW 

Forward voltage drop 
tf>e=2mW VF max. 1,5 v 

Wavelength at peak emission A.p typ. 1300 nm 

Spectral width 
at half intensity 

AX max. 1 nm 
at 10% intensity max. 4 nm 

Rise time, fall time 
laser biased near Ith tr, tf typ. 0,5 ns 

Temperature coefficient of wavelength 
dA.p 

0,5 nm/K -- typ. 
dT 

Temperature coefficient of threshold current 
dlth 

2 %/K 
'th dT 

typ. 

Differential efficiency 
(stimulated emission) E typ. 0,1 mW/mA 

Extinction ratio 
tl>e =3 mW typ. 1:50 

PHOTODIODE 

Reverse voltage VR max. 5 v 
Dark reverse current 

VR = 5V IRD typ. 10 µA 

Monitor diode current IR 100 to 300 µA/mW 
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Diode laser with fibre pigtail 

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. 

Options may be subject to surcharge. 

TEMPERATURES (total assembly) 

C.W. operation 

Storage 

Thermal resistance 
from junction to case 

OPERATING PRECAUTIONS 

NA 

</>core 
¢clad 
</>pc 
<l>sc 

Top 

Tstg 

Rth j-c 

min. 

0,20 
48 

123 

typ. 

502CQF 

typ. max. 

0,21 0,22 
50 52 µm 

125 127 µm 
20 µm 

950 µm 

Oto 60 oc 

-40 to +100 oc 

45 K/W 

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 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 can substantially decrease the laser life 
time and may cause mortal damage. Before connecting the laser to the supply circuit, make sure that 
there are no transients which could make the laser output exceeding the maximum ratings for radiant 
flux or forward current. The connection and disconnection of the laser to or from a power supply 
must be made only after reducing the voltage to the minimum and setting the output control to the 
zero position. 
Avoid poor electrical connection on the load side of the power supply circuit, as this may cause the 
laser voltage to rise if the power supply is operated in constant current mode. 

WARNING 

The laser diode is extremely sensitive to electrostatic discharges. The anode and the cathode shall 
therefore always be shorted when the diode is disconnected. 

CAUTION 

Indium gallium arsenide phosphide 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 with in safety class 38 of the international standard code. 

Note: Each laser is accompanied by an individual test sheet, showing the Popt - lop characteristic 
and the monitor current for a given optical output power. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 
503CQF 

BURIED HETEROJUNCTION lnGaAsP LASER DIODE 
WITH SINGLE MODE FIBRE PIGTAIL 

The 503CQF is an lnGaAsP buried heterojunction semiconductor laser diode. The device is designed 
for high-speed long distance, optical communications and data transmissions. 

The diode laser, emitting in the 1300 nm transmission window of optical fibres, is mounted in a 
specifically designed hermetic encapsulation (modified T0-5). The 503CQF 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 single mode optical fibre pigtail with dimensions 8/125/950 µm is coupled 
to the front facet Qf the laser. 

MECHANICAL D.\"!"A 

Fig. 1 SOT-184. 

3+~.2 

- 5,08 -

-13+g.2-

4 3 a --
2 

Dimensions in mm 

010,1max 

0 3 04max l_.-----M 
_l _ _l - =__J00,51 

----+-=-=-- ---IH,,,--=o~ t max 

l~2!_L ____ -t -~---'l = 

2±0.1-I 

..___17max--.. 

-1ooomin---------1~---24,5max----1-~pn-
7Z95055 
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503CQF 

LASER 

The buried heterojunction lnGaAsP laser is designed to operate at a radiant output level of up to 2 mW 
in the fibre, up to relatively high case temperatures (60 OC) and at an emission wavelength of 1300 nm. 

All lasers have been subjected to a burn-in test at a radiant output level of 2 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 <Pe max. 2 mW 

CHARACTERISTICS 

Threshold current 
25 mA Tc= 30 oc Ith 

typ. 
max. 40 mA 

Radiant output power from fibre pigtail 
Tc= 60 oc <Pe max. 1,5 mW 

Forward voltage drop 
<fie= 2 mW VF max. 1,5 v 

Wavelength at peak emission f..p typ. 1300 nm 

Spectral width 
at half intensity LI.A. max. 1 nm 
at 10% intensity max. 4 nm 

Rise time, fall time 
laser biased near Ith tr, tf typ. 0,5 ns 

Temperature coefficient of wavelength 
df..p 
--
dT 

typ. 0,5 nm/K 

Temperature coefficient of threshold current 
dlth 

Ith dT 
typ. 2 %/K 

Differential efficiency 
{stimulated emission) typ. 0,1 mW/mA 

Extinction ratio 
<Pe= 1,5 mW e typ. 1:50 

PHOTODIODE 

Reverse voltage VA max. 5 v 
Dark reverse current 

VR=5V IRD typ. 20 µA 

Monitor diode current IA 100 to 300 µA/mW 
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Diode laser with single mode fibre pigtail 

FIBRE PIGTAIL 

Single mode 

mode field diameter 
excentricity of core 
cladding diameter 
primary coating thickness 
secondary coating diameter 

Options: other fibre for pigtail may be accommodated. 

Options may be subject to surcharge. 

TEMPERATURES (total assembly) 

C.W. operation 

Storage 

Thermal resistance 
from junction to case 

OPERATING PRECAUTIONS 

<ficore 

</>clad 
</>pc 
<l>sc 

Top 

Tstg 

Rth j-c 

min. 

123 

typ. 

503CQF 

typ, max. 

8 µm 
1,5 µm 

125 127 µm 
20 µm 

950 µm 

Oto 60 oc 

-40 to +100 oc 

45 K/W 

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 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 can substantially decrease the laser life 
time and may cause mortal damage. Before connecting the laser to the supply circuit, make sure that 
there are no transients which could make the laser output exceeding the maximum ratings for radiant 
flux or forward current. The connection and disconnection of the laser to or from a power supply 
must be made only after reducing the voltage to the minimum and setting the output control to the 
zero position. 
Avoid poor electrical connection on the load side of the power supply circuit, as this may cause the 
laser voltage to rise if the power supply is operated in constant current mode. 

WARNING 

The laser diode is extremely sensitive to electrostatic discharges. The anode and the cathode shall 
therefore always be shorted when the diode is disconnected. 

CAUTION 

Indium gallium arsenide phosphide 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 3B of the international standard code. 

Note : Each laser is accompanied by an individual test sheet, showing the Popt - lop characteristic 
and the monitor current for a given optical output power. 

January 1985 481 





DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

AIGaAs DOUBLE HETEROSTRUCTURE 
VISIBLE LASER-DIODE 

504CQL 
(CQL20) 

The 504COL is designed for reading applications such as: video-audio disc applications, optical memo­
ries, security systems, etc. 

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

The 504CQL 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 oc 

C.W. radiant output power up to Tc= 60 oc 

Wavelength at peak emission 

typ. 

typ. 

typ. 

60 mA -

5 mw-
780 nm 

MECHANICAL DATA 

Fig. 1 SOT-148A. 

~ 
f 

0,8' 

loption°~~ I 
reference plane 

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

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

max 

j 

(3) The positional accu­
racy of the laser strip1 
with respect to the 
flange diameter. 

L 
2.58 111 
2,52 

) 
7,0 
6,0 

j 

--07,6max-- window 

t 

I 1 i 1,1 ! 
0,9 ~ 

2 3 
I . 
'1 

I 
i 
I 
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Dimensions in mm 

~--09-000 19h71-­
B,985 

1--0 6,8,max I 

3 

~ --+ 
--+ 

2 
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504CQL 
(CQL20) 

LASER 

The double heterostructure stripe laser is made by using internal current confinement. The structure 
is designed to operate C.W. 5 mW at a wavelength of 780 nm. The device is primarily intended for 
reading applications of Compact Discs (DAD) and Video Long Play records. 

All lasers have been subjected to a burn-in test at rated radiant output level and at elevated case 
temperature. 

- RATINGS 

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

Radiant output power <fie max. 7 mW 

Reverse vo I tage VR max. 2 V 

Temperatures (both laser and photodiode) 

c.w. operation Tc -10 to+ 60 oc 
storage Tstg -40to + 85 oc 

- CHARACTERISTICS 

Threshold current 
at Tc= 30 oc Ith typ. 60 mA 
at Tc= 60 oc Ith typ. 80 mA 

Operating current 
<fie = 5 mW; Tc = 30 oc lop 

typ. 80 mA 
max. 100 mA 

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

Forward voltage drop up to Tc= 60 °c 
<fie= 5 mW VF 

typ. 1,7 v 
max. 2,2 v 

Wavelength at peak emission 
<fie= 5 mW; Tc= 30 oc Ap 780 ± 15 nm 

Spectral width at half height 
<fie= 5 mW AA typ. 2 nm 

Far-field angle at half-intensity directions (FWHM)* 
<fie=2mW;Tc=300C 
perpendicular to the junction plane Oy, (1) typ. 30 ° 
parallel to the junction plane Oy, (ii) typ. 12 0 

Astigmatism (distance between focal lines) Ao typ. 11 µm 

Series resistance Rs typ. 2 n 
Differential efficiency at <fie= 2 mW € typ. 0,25 W/A 

Spontaneous emission at Ith <fispon typ. 0, 1 mW 

Turn-on/tufn-off time (above threshold) tonltoff typ. ns 

Temperature coefficient of wavelength 
dAp 

dT 
typ. 0,25 nm/K 

Thermal resistance 
from junction to case Rthj-c typ. 50 K/W 

* FWHM stands for full width half maximum. 
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AIGaAs double heterostructure visible laser-diode 

7292556.2 

PHOTODIODE 

RATINGS 

Fig. 2 Far-field pattern. 

504CQL 
(CQL20) 

-
a. parallel to the junction plane. 
b. perpendicular to the junction plane. 

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

Reverse voltage V R max. 30 V 

CHARACTERISTICS 

Luminous sensitivity at VR = 15 V 

Dark reverse current at V R = 15 V 

Capacitance at VR = 0 

Monitor diode current response at V R = 7 ,5 V 

¢e 

(mW) 

oL-Jl.....b,,,,,b=!::=~L_JL_L_L_Jo 
o 20 40 so so 100 

IF (mA) 

Fig. 3 Forward voltage drop (VF) and 
radiant output power (</le) of laser 
diode as a function of forward current; 
typical values. 

¢e 
lmWI 

N 

IR(D) 

Cd 

IR(L) 

typ. 0,3 A/W 

max. 10 nA 

max. 5 pF 

0,25-0,75 A/W -
7Z88922 1 -

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

o 

Fig. 4 Radiant output power (t/Jel 
as a function of monitor current of 
photodiode; VR (photodiode) = 7,5 V; -
typical values. 
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504CQL 
(CQL20) 

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 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 can substantially decrease the laser life 
time and may cause mortal damage. Before connecting the laser to the supply circuit, make sure that 
there are no transients which could make the laser output exceeding the maximum ratings for radiant 
flux or forward current. The connection and disconnection of the laser to or from a power supply 
must be made only after reducing the voltage to the minimum and setting the output control potentio­
meter to the zero position. 

Avoid poor electrical connection on the load side of the power supply circuit, as this may cause the 
laser voltage to rise if the power supply is operated in constant current mode. 

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 3B of the international standard code. 

WARNING 

The laser diode is extremely sensitive to electrostatic discharges. The anode and the cathode shal I 
therefore always be shorted when the diode is disconnected. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

516CQF-B 

DOUBLE HETEROSTRUCTURE AIGaAs DIODE LASER 

WITH FIBRE PIGTAIL 

The 516CQF-B is an AIGaAs double heterostructure semiconductor laser designed for high speed 
(560 Mb/s), long distance, optical communications. 

The diode laser, emitting in the first transmission window of silica optical fibres, is mounted in a 
specifically designed hermetic encapsulation. 
The 516CQF-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. 

The monitor diode is electrically insulated from the case. 

MECHANICAL DATA 

Fig. 1 SOT-184. 
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516CQF-B 

LASER 

The double heterostructure laser, made by means of the MOVPE process, with very narrow stripe 
operates in a stable single transverse mode (TE00) over the full power range and in several longitudinal 
modes. This results in a rather short coherence 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. 

All lasers have been subjected to a burn-in test at 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 <Pe max. 5 mW 

1 v Reverse voltage VR max. 

CHARACTERISTICS 
Threshold current 

Tc= 30 oc 

Tc= 60 oc 

Radiant output power from fibre pigtail 
Tc= 60 oc 

Forward voltage drop 
<Pe= 3 mW 

Wavelength at peak emission 

Spectral width at half intensity 

Rise time, fall time 
laser biased near Ith 

Spectrum at <Pe= 1 mW (FWHM) 

Extinction ratio at <Pe = 3 mW 

Temperature coefficient of wavelength 

Temperature coefficient of Ith 

Differential efficiency 
(stimulated emission) 

PHOTODIODE 

Reverse voltage 

Responsitivity 
VR = 15 V 

Dark reverse current 
VR = 15 V 

Capacitance 
VR=O 

Monitor diode current 

488 October 1985 

Ith 

Ith 

<Pe 

VF 

Ap 

AX 

tr, tf 

dA.p 

dT 

1 
-
Ith 

€ 

N 

typ. 90 mA 

typ. 120 mA 
max. 150 mA 

typ. 3 mW 

typ. 2,5 v 
typ. 850 nm 

typ. 3 nm 

typ. 0,5 ns 

typ. 10 
longitudi-
nal modes 

1: 10 

typ. 0,25 nm/K 

dlth --
dt 

typ. 1 %/K 

typ. 0,1 mW/mA 

max. 30 V 

typ. 0,5 A/W 

max. 10 nA 

max. 5 pF 

100 to 300 µA/mW 
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Diode laser with fibre tail 516CQF-B 

FIBRE PIGTAIL 

Graded index silica min. typ. max. 
numerical aperture on axis NA 0,20 0,21 0,22 
core diameter </>core 48 50 52 µ.m 
cladding diameter ¢clad 123 125 127 µ.m 
primary coating thickness </>pc 20 µ.m 
secundary coating diameter <l>sc 950 µm 

Options: other fibre for pigtail may be made available. 
other wavelengths are available and are specified by adding a suffix to the type number 
accordingly: 

suffix A = 820 nm 
suffix B = 850 nm 
suffix C = 870 nm 

Options may be subject to surcharge. 

TEMPERATURES (total assembly) 

C.W. operation Top Oto 60 oc 

Storage Tstg -20to+100 oc 

Thermal resistance 
junction to case Rth j-c typ. 45 l</W 

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 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 can substantially decrease the laser life 
time and may cause mortal damage. Before connecting the laser to the supply circuit, make sure that 
there are no transients which could make the laser output exceed the maximum ratings for radiant 
flux or forward current. The connection and disconnection of the laser to or from a power supply 
must be made only after reducing the voltage to the minimum and setting the output control to the 
zero position. 
Avoid poor electrical connection on the load side of the power supply circuit, as this may cause the 
laser voltage to rise if the power supply is operated in constant current mode. 

WARNING 

The laser diode is extremely sensitive to electrostatic discharges. The anode and the cathode shall 
therefore always be short-circuited when the diode is disconnected. 

CAUTION 

Aluminum 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 3B of the international standard code. 

Note: Each laser is accompanied by an individual test sheet, showing the </le-lop characteristic and 
the monitor current for a given optical output power. 
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Fig. 2 Typical modulation circuit with ECL logic input and control of average optical power output. Data rate> 200 Mb/s. 

P1 sets the peak-peak modulation current. 

P2 sets the laser bias current. 

RL determines maximum mean value of optical output power. 

1-2-3-4 laser connections. 

Note: if single ECL drive is applied, the other input shall be connected to the ECL threshold level (-1,35 V). 
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SECTION C2 

Infrared sensors 





PYROELECTRIC INFRARED DETECTORS 

COMPARISON 
DATA 

In line with our policy of continual improvement, some of our 
original ceramic pyroelectric detectors have been superseded 
by more advanced, lower-cost devices. The tables on the 
following pages give details of the original detectors and their 
replacements. Greater detail for the current types is available in 
our published data. 

The replacement types are specified with a unity gain source 
follower circuit. The responsivity levels will therefore appear to 
be approximately x 5 lowerthan the types they replace, since the 
latter were specified with a gain of x 4.8 with the exception of the 
RPY96, which was specified with a unity gain source follower 
circuit. 
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SINGLE ELEMENT 

PYROELECTRIC 

INFRARED DETECTORS 

RPY86 

RPY87 

RPY88 

494 September 1985 

l __ ~o~ss_o_L_E_s_c_E_N_T_T_v_PE_s~~~~~~~~ 
MECHANICAL DATA 

SOT-49E (low profile T0-5) 

MECHANICAL DATA 

SOT-49E (low profile T0-5) 

MECHANICAL DATA 

SOT-49E (low profile T0-5) 

Dimensions in mm 

Dimensions in mm 

I 
2xlelernent 

Dimensions in mm 



~~-R-E-P-LA_C_E_M_E_N_T_TY~P-E-S~~~~~~~--J 
RPY100 

RPY107 

RPY102 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

SINGLE ELEMENT 

PYROELECTRIC 

INFRARED DETECTORS 

Dimensions in mm 

2 x 1 element 

Dimensions in mm 

Dimensions in mm 

2 x 2 element 
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SINGLE ELEMENT 

PYROELECTRIC 

INFRARED DETECTORS l-~~o_s_so~LE_s_c_E_N_T_T_v_P_Es~~~~~~~-
RPY89 

RPY96 

496 September 1985 

MECHANICAL DATA 

SOT49E (low profile T0-5) 

MECHANICAL DATA 

SOT-49F (low profile T0-5) 

Dimensions in mm 

Dimensions in mm 



~~-RE_P_L_A_C_E_M_E_N_T_TY~P-E-S~~~~~~~~J 
RPY109 

RPY100 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

source r 
I 

I 
,,3 5 

8.2 

SINGLE ELEMENT 

PYROELECTRIC 

INFRARED OETECTORSi'!' 
ll 

--------,1~ 

Dimensions in mm 

2 x 2 elernent 

Dimensions in mm 
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DUAL ELEMENT 

PYROELECTRIC 

INFRARED DETECTORS l~~~o_s_so_L_E_s_c_E_N_r_rv_P_E_s~~~~~~~ 
RPY93 

RPY94 

RPY95 

MECHANICAL DATA 

SOT-49E (low profile T0-5) 

MECHANICAL DATA 

SOT-49E (low profile T0-5) 

drain 

envelope 

5.08 

MECHANICAL DATA 

SOT-49F (low profile T0-5) 

::;~~;~ 
do not bend leads 

• 15 wothm th•: d"tance 

r I · 

drain 

I I' 
+-~-"k--+i!fl-+ ,;8.5 ¢ •.o I ! 

·~ t ~;[,! I •'.{lkL=,;e ==tt:.==~f::::i~~ 
envelope 

element pl•ne · L 0.5 

5.08 element 
pljine Z.S 

2.3 

498 September 1985 

¢9.4 

Dimensions in mm 

element A 

element 8 
M1816 

Dimensions in mm 

element B 1.0mm gap 

M181? 

Dimensions in mm 

element 8 

element A 

1.0mm gap 
M1818 



~~-R-E_P_L_A_C_E_M_E_N_T_TY~PE-S~~~~~~~~J 
RPY103 

RPY97 

RPY97 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

rll9.4 

DUAL ELEMENT 

PYROELECTRIC 

INFRARED DETECTORS 

Dimensions in mm 

Dimensions in mm 

1.0mrn gap element A 

element B 

Dimensions in mm 

1.0mm gap element A 

element B 
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SINGLE ELEMENT 

PYROELECTRIC 

INFRARED DETECTORS l-~-o~ss_o_L_E_s_c_E_N_T_TY~PE_s~~~~~~~~ 
RPY86 

QUICK REFERENCE DATA 

Spectral Response 

Responsivity ( 10 µm, 10) 

Noise Equivalent Power (N.E.P.) 
(10µm, 10, 1) 

Element dimensions 

Field of View 

Operating voltage 

Optimum operating frequency range 

RPY87 

QUICK REFERENCE DATA 

Spectral Response 

Responsivity (6 µm, 10) 

Noise Equivalent Power (N.E.P.) 
(6µm, 10, 1) 

Element dimensions 

Field of View 

Operating voltage 

Optimum operating frequency range 

RPY88 

QUICK REFERENCE DATA 

Spectral Response 

Responsivity ( 10 µm, 10) 

Noise Equivalent Power (N.E.P.) 
( 10 µm, 10, 1) 

Element dimensions 

Field of View 

Operating voltage 

Optimum operating frequency range 

500 September 1985 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

6.5±0.5to>14 

600 

0.9 x 10·9 

2 x 1 

110 

9 

0.1 to 1000 

1.0to> 15 

500 

1.05 x 10·9 

2 x 1 

110 

9 

0.1to1000 

6.5 ± 0.5 to> 14 

300 

1.65 x 10·9 

2x2 

110 

9 

0.1to1000 

µm 

vw· 1 

WHz·Y:. 

mm 

degrees 

v 
Hz 

µm 

vw· 1 

WH,-Y2 

mm 

degrees 

v 
Hz 

µm 

vw· 1 

mm 

degrees 

v 
Hz 



J SINGLE ELEMENT 
REPLACEMENT TYPES PYROELECTRIC 

INFRARED DETECTOR 

RPY100 

QUICK REFERENCE DATA 

Spectra I Response 6.5 ± 0.5 to >14 µm 

Responsivity ( 10 µm, 10) typ. 150 vw- 1 

Noise Equivalent Power (N.E.P.) 
(10µm, 10, 1) typ. 2.5 x 10-9 WHz-Y, 

Peak signal (500 K, 1) typ. 460 µV 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 20 µV 

Element dimensions nom. 2 x 1 mm 

Field of View in horizontal plane (x-x) typ. 110 degrees 

Operating voltage min. 3 v 
Optimum operating frequency range 0.1 to 20 Hz 

RPY107 

QUICK REFERENCE DATA 

Spectral Response 1.0to>15 µm 

Responsivity (500 K, 10) typ, 130 vw- 1 

Noise Equivalent Power (N.E.P.) 
(500 K, 10, 1) typ, 3.0 x 10-9 WHz·Y2 

Element dimensions 2 x 1 mm 

Field of View typ. 110 degrees 

Operating voltage 3 v 
Optimum operating frequency range 0.1 to 20 Hz 

RPY102 

QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to >14 µm 

Responsivity ( 10 µm, 10) typ. 75 vw- 1 

Noise Equivalent Power (N.E.P.) 
WHz-Y, (10µm, 10, 1) typ. 5.0 x 10-9 

Peak signal (500 K, 1) typ. 460 µV 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 15 µV 

Element dimensions nom. 2x2 mm 

Field of view in horizontal plane (x-x) typ. 110 degrees 

Operating voltage min. 3 v 
Optimum operating frequency range 0.1 to 20 Hz 

September 1985 501 



SINGLE ELEMENT 

PYROELECTRIC 

INFRARED DETECTORS l~~~o_s_so~LE_s_c_E_N_T_TY~P-ES~~~~~~~~ 
RPY89 

QUICK REFERENCE DATA 

Spectral Response 

Responsivity (6 µm, 10) 

Noise Equivalent Power (N.E.P.) 
(6 µm, 10, 1) 

Element dimensions 

Field of View 

Operating voltage 

Optimum operating frequency range 

RPY96 

QUICK REFERENCE DATA 

Spectral Response 

Responsivity, (10 µm, 10) 

Noise Equivalent Power (N.E.P.), 
(10µm,10,1) 

Element dimensions 

Field of view 

Operating voltage 

Optimum operating frequency range 

502 September 1985 

typ. 

typ. 

typ. 

typ. 

typ. 

typ, 

1.0 to> 15 

250 

2.0 x 10-9 

2x2 

110 

9 

0.1to1000 

6.5 ± 0.5 to > 14 

130 

3.5 x 10-9 

2 x 1 

105 

9 

0.1to1000 

µm 

vw- 1 

WHz-Y2 

mm 

degrees 

v 
Hz 

µm 

vw- 1 

mm 

degrees 

v 
Hz 



~~-R-E_P_L_A_C_E_M_E-NT~TY-P_E_S~~~~~~~-----J SINGLE ELEMENT 

PYROELECTRIC 

INFRARED DETECTOR~ 

RPY109 

QUICK REFERENCE DATA 

Spectral response 

Responsivity (500 K, 10) 

Noise Equivalent Power (N.E.P.) 
(500K,10,1) 

Peak signal (500 K, 1) 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) 

Element dimensions 

Field of view in horizontal plane (x-x) 

Operating voltage 

Optimum operating frequency range 

RPY100 
QUICK REFERENCE DATA 

Spectral Response 

Responsivity ( 10 µm, 10) 

Noise Equivalent Power (N.E.P.) ( 10 µm, 10, 1) 

Peak signal (500 K, 1) 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) 

Element dimensions 

Field of View in horizontal plane (x-x) 

Operating voltage 

Optimum operating frequency range 

typ, 

typ. 

typ. 

typ. 

nom. 

typ. 

min. 

typ. 

typ. 

typ. 

typ. 

nom. 

typ. 

min. 

1.0 to >15 µm 

65 vw- 1 

6.0 x 10-9 WHz-Y2 

385 µV 

15 µV 

2x2 mm 

110 degrees 

3 v 
0.1 to 20 Hz 

6.5 ± 0.5 to >14 µm 

150 vw- 1 

2.5 x 10- 9 WHz-'h 

460 µV 

20 µV 

2 x 1 mm 

110 degrees 

3 v 
0.1 to 20 Hz 
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DUAL ELEMENT 
PYROELECTRIC 

INFRARED DETECTORS l OBSOLESCENT TYPES -•--RPY93 

QUICK REFERENCE DATA 

Spectral Response 

Responsivity (10 µm, 10), each element 

Noise Equivalent Power (N.E.P.), 
(10 µm, 10, 1 ), each element 

Element dimensions, each element 

Element separation 

Field of View in horizontal plane (x-x) 

Operating voltage 

Optimum operating frequency range 

RPY94 

QUICK REFERENCE DATA 

Spectral Response 

Responsivity (10 µm, 10). each element 

Noise Equivalent Power (N.E.P.) 
(10 µm, 10, 1 ), each element 

Element dimensions, each element 

Element separation 

Field of View in horizontal plane (x-x) 

Operating voltage 

Optimum operating frequency range 

RPY95 

QUICK REFERENCE DATA 

Spectral Response 

Responsivity (10 µm, 10), each element 

Noise Equivalent Power (N.E.P.) 
(10 µm, 10, 1 ), each element 

Element dimensions, each element 

Element separation 

Field of View in horizontal plane (x-x) 

Operating voltage 

Optimum operating frequency range 
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typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

6.5 ± 0.5 to > 14 

800 

1.4 x 10-9 

2 x 0.75 

0.5 

120 

9 

0.1to1000 

6.5 ± 0.5 to> 14 

650 

1.5 x 10-9 

2 x 1 

1.0 

130 

9 

0.1to1000 

6.5 ± 0.5 to > 14 

450 

2.1x10-9 

2x1 

1.0 

110 

9 

0.1to1000 

µm 

vw-1 

WHz-'h 

mm 

mm 

degrees 

v 
Hz 

µm 

vw-1 

WHz-'h 

mm 

mm 

degrees 

v 
Hz 

µm 

vw- 1 

WHz-'h 

mm 

mm 

degrees 

v 
Hz 



J 
DUAL ELEMENT 

REPLACEMENT TYPES PYROELECTRIC 

INFRARED DETECTOR!: 

RPY103 
QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to >14 µm 

Responsivity ( 10 µm, 10), each element typ. 150 vw- 1 

Noise Equivalent Power (N.E.P.) 
( 10 µm, 10, 1), each element typ. 2.2 x 10-9 WHz-Z:. 

Peak signal (500 K, 1) typ. 460 µV 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 15 µV 

Element dimensions, each element nom. 2 x 1 mm 

Element separation nom. 1 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 

RPY97 
QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to >14 µm 

Responsivity (10 µm, 10), each element typ. 150 vw- 1 

Noise Equivalent Power (N.E.P.) 
(10 µm, 10, 1), each element typ. 2.5 x 10-9 WHz-'h 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 22 µV 

Element dimensions, each element nom. 2.1 x 0.9 mm 

Element separation nom. 1.0 ITll.11 

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 

RPY97 
QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to >14 µm 

Responsivity (10 µm, 10), each element typ. 150 vw- 1 

Noise Equivalent Power (N.E.P.) 
( 10 µm, 10, 1), each element typ. 2.5 x 10-9 WHz-Z:. 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 22 µV 

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 Ht 
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~~~M~A-IN_T_E_N_A~N-C_E_T_Y_P_E~~~~~~~~~~~~-~ RPY97 

DUAL ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device specifically intended 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. 2.5 x 10-9 WHz-Y, 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 22 µV 

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) 

d>9.4 

Dimensions ir. mm 

1.0mm gap element A 

element B 
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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. In the United Kindom 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. 

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 max. 

Temperature, operating range 

Temperature, storage range 

Lead soldering temperature,;;;.. 6 mm from header, tsld <;; 3 s max. 

OPERATING CONDITIONS 

Voltage (operating note 5) 

Frequency (operating note 5) 

OPERATING NOTES 

min. 

3 

0.1 

max. 

10 

20 

30 

-40to +70 

-55 to +85 

+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. 

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. The detector will operate outside the quoted range but may have a degraded performance. 

v 
oc 
oc 
oc 

v 
Hz 

6. Before testing, due to the high sensitivity of these detectors, care must be taken to ensure that the 
devices are allowed to become thermally stable. 
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Dual element pyroelectric infrared detector RPY97 

CHARACTERISTICS (at Tamb = 22 oc ± 3 °c and with recommended circuit 1). 

min. typ. max. 

Spectral Response 

Responsivity* (10 µm, 10) 

Responsivity (10 µm, 10) 

N.E.P. (10µm, 10, 1) 

Element matching* 

Noise*, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) 

Field of View (x-x plane, total angle) 

Quiescent current 

Element dimensions 

note 1 

note5 

note 1 

note 2 

note 4 

note3 

6.5 ± 0.5 

95 150 

720 

2.5 x 10·• 

22 

130 

10 

2.1 X 0.9 nominal 

Element separation 1.0 nominal 

*These parameters are 100% tested with statistical sample quality inspection. 

FET Characteristics (at T amb = 22 oc ± 3 OC) 

Gate-Source Cut-off Voltage 
10 =0.1µA,Vos=6V 

Transfer Conductance 
VGs = 0, Vos= 6 V, f= 1.0kHz 

Notes 

V(P)GS 

gfso 

min. typ. 

-1.2 

1.3 

> 14 

± 20 

50 

max. 

-0.5 

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:­

µm 

vw·• 
vw-1 

WHz·'h 

% 

µV 

degrees 

µA 

mm 

mm 

v 

mAV-1 

!:iS X 100, where SA and Sa are the signals of the two elements and !:iS is the signal 
'h (SA+ Sa) 

with both elements irradiated. 

3. Field of view to 50% of the maximum signal level. 

4. Using low noise filter with 3 dB bandwidth and roll off at 12 dB per octave. Detectors tested for 
1 minute under stable electrical and thermal conditions; see operating note 6. 

5. The RPY97 has been specifed in conjunction with a source follower circuit with a typical gain-of 
0.9. For comparison with the older type dual element detectors, the alternative circuit shown on 
page 4 should be used. This explains the difference in responsivity levels. 
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RPY97 

CIRCUIT 1 (RECOMMENDED) 

r-·-·-----

i 
I 
i 
I ~ elements 

I 
Zg 

I I L _________ . 

CIRCUIT 2 (ALTERNATIVE, x 5 GAIN) 

~ elements 

I Zg 

I 
' 
I 

L _________ . 

DEFINITIONS 

1. Responsivity VW· 1 

drain 

source cr-------+----o output 

100kS1 

envelope cr------------0 ov 
M0631 

9V 

56kS1 

drain BCY71 

output 

1.8kS1 

source 

470!1 

envelope 
OV M0727 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped radiant 
power. The published values of responsivity are qualified by figures in brackets, for example 
(10 µrn, 10). The 10 µm denotes the wavelength of the infrared radiation generating the signal 
voltage, while the 10 indicates that the radiation is chopped at a frequency of 10 Hz. 

2. Noise Equivalent Power (N.E.P.) WHz·'h 
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·'h. As with responsivity the relevant test conditions must be specified, for 
example (10 µm, 10, 1). The 10 µmis the wavelength of the incident radiation, 10 is the chopping 
frequency in Hz, and 1 is the bandwidth in Hz. 
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Dual element pyroelectric infrared detector RPY97 

MECHANICAL AND ENVIRONMENTAL STANDARDS 

As part of the Ouality 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 

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 

68-2-2 Ba High Temperature Storage +85 °c 2000 hours 

68-2-14 Nb Change of Temperature -55 °c to +85 oc 10 cycles 

68-2-6 Fe (84) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 
196 ms·2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms·' 60 seconds 

68-2-27 Ea Shock 14700 ms·' 3 pulses 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +3500C,6 mm 3 seconds 
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. 

relative 
transmission 

lOr-r--r-r---,--y--,--,-,--,--,--,-.,..-,-,-,-.,..-v""~.-r-r-r-r-r-r-r-r-r-r.--'F"'i 

IL -.... ..... 

t--cr-+-+--+--+--+--+-+--<--+--+--+-~IZl+-+--+--+--+--+~+--!-4--+--+--+--+--+--+y+-+-

0 .5 >-1--1--f-----+---+---+---+-+-+--+--+++-+--+--+--+--+--+--+--+--+--+---+--+-+-+-+-4---+ 

00'--'--'--'--''--'--'--'--'_.__.__.__._._......L........L........L........L........L.....J....~,~o-'--'--'---'---'---'--.J.__.J.__.J.._JIS 

wavelength (µml 

Typical normalized window transmission characteristic 
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2 

2 
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RPY97 

responsivity 
tvw- 11 

N.E.P. 
(WHz-%) 

10-• 

10- 9 

10-10 

r.m.s. noise 
(VHz-%) 

10- 5 

10-• 

l __ _ 
M1416 

N 

~ 

N 

~ 

0.1 1.0 10 frequency (Hz) 100 

M1417 

::s: 2 

'\-.J ~ 

0.1 1.0 10 frequency (Hz) 100 

M1418 

N 

~ 

~ 

0.1 1.0 10 frequency (Hz) 100 

Typical Responsivity, N.E.P., and r.m.s. Noise as functions of Frequency, 
using recommended circuit 1 (one element screened). 
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Dual element pyroelectric infrared detector 

responsivity 

1vw- 11 
(lOµm, 10) 

f -l--1-1-+-'--'--'-'-'--'"-"-"+t 

-H--t-H-~t-++++-+-+-+-1-+-+-++t++-+-+-t- -f--HC+-t-+-++++-+-+-++t 

200H-++-+-+-+-++++-+-H-++-+-+-+-+-+-++-+-+-+-+-+--++-+-+i-+-++++-+-+-+-++-+-+'-+I~ 

100H-++-H-+-H-+++-H-++-H-+-H-++--H-+-H-+++-H-++--H-+-H-+++---+-1 

N.E.P. 
(WHZ-y,) 

(10µrn,10, 1) 

-40 -20 20 40 60 80 temperature (''C) 

x10-B lOH-++-+-+1-+-++++-+-+-+-++-+-+-+-++++-+-1-+-++++-+-H-++-+-+-+-++++-+-+--+-1 

H-++-+-H-++-H-+-H-+++-f+++--H+-H-++-.1--H"+-+--H-+-H-+++-H-++-l 

:±:J 

-40 -20 20 40 60 80 temperature ("C} 

M1470 

r.m.s. noise -+-+++++-H-++-H-+-+++++-H-+++++-H-++-H-+-+++++-H-++++-H 
(VHcY.) 

(10,11 
x 10- 1 

--+-l-++-l---1-+-++-+++--l--~-+-+-+-1-+-l-++-+-l-+iU--l-+'-+++-W--l-_-l--I al 
-r 

-40 -20 20 40 60 80 temperature {"C) 

Typical Responsivity, N.E.P., and Noise as functions of Temperature, 
using recommended circuit 1 (one element screened). 

RPY97 
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RPY97 J 
incident radiation 

typical response (steady state) 

f/~ peak 

sig~al 

L ___ ----

o.3Hz 

I~ peak 
signal 

1 ____ _ 0 peak 
signal 

i ____ _ 
3H' 

chopping frequency 

Typical response (steady state) for a given chopping frequency 

M1422 

Peak L----1- ti j -D si9na1
1 
~--1:: -+++-----+--+--+-+++> t--- lll_ - - --- ::_u 

17~e~ ----1 -~ ii ~- 1 +f tff 1 --t-+-~n 
1000 1--~-~t::'.':-_-:-!'~m~~~~~m~=1-==m=~-nmwc:'.'::__-c1=".-~-f:±cc1~-im 

:~==+---++-+----++ti-+++t-------- f- -- 'i"I +-- -- -'' - + (--- -+ -+ --+-++1-++I 

I -+- -- ---+---+--+-+-+-+++>-I";~-----+-- +ii:H++-- --+-+--+-+-+-++++ 

----- --+-+-+-+-++++--- L""" 
f---+--- t- -+-+--1 __ ,,"-.-+N-+-+-++-H+-----+ --j-++++,+++ 

100 ~~~im1~=t1=mu1tt~¥*~mw~~t-iiim ~-=~ _ _,_H_-+-'-H-t+-tt--- - ~ i1 += _;--_-_+_,_-+++++t'lf-----+-1 --t-+ 

~=~~ __ _ j-----~ _ +- fj++++f, __ -_--_ -++-~--++-+~-H+-tf~"-__ - -ft----+ __ -H-t+tt11 

10 1T1 1W---T1-
0,1 1.0 10 frequency (Hz) 

Typical Peak Signal as a function of Frequency 
(energy level 25 µWcm-2 at the detector and one element screened) 

no;se lililii~~liJilllilill!IJ 
P"k-to -peok 

(µVI 

20 

10 

Apdl 111841 

Typical peak-to-peak Noise as a function of Time 
(filter bandwidth 0.5 Hz to 5 Hz) 



Dual element pyroelectric infrared detector RPY97 

POLAR DIAGRAMS 

0 M1424 

9ifllJ~LlllJJJ__LllJJJ:t~~~3:tlllJJLLlllJ_l_LlllJJ90° 
100 50 0 50 signal(%) 100 

Typical Field of View in x-x plane (see Mechanical Data) 

0 M1425 

90°LL.L.JLl_L...L.L.J_L_LJ_L.1_L...LLJ_L_r:~~~--L.LJLl_LJ_Ll_L--L.LJLl_L...L.L.J-1..J90° 

100 50 0 50 signal(%) 100 

Typical Field of View in y-y plane (see Mechanical Data) 
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RPY100 

SINGLE ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device intended for battery operated passive infrared movement sensors 
such as intruder alarms in which high grade optics e.g. multi-faceted mirrors or Fresnel lenses are used. 
The element is combined with a single impedance converting amplifier which is specially designed to 
function from low voltage supplies with low current consumption. The detector is sealed in a low 
profile T0-5 can with a window optically coated to restrict response to wavelengths greater than 
6.5 µm. 

QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to >14 µm 

Responsivity ( 10 µm, 10) typ. 150 vw- 1 

Noise Equivalent Power (N.E.P.) 
(10µm, 10, 11 typ. 2.5 x 10- 9 WHry, 

Peak signal (500 K, 1) typ. 460 µV 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 20 µV 

Element dimensions nom. 2 x 1 mm 

Field of View in horizontal plane (x-x) typ. 110 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) 

envelope 

¢5.08 

5.2 12.7 

4.9~ mio 
1 5 do n~t be.nd .leads I withm th" d"""" 

Dimensions in mm 

element 

ri!9.4 
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RPY100 

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. In the United Kindom 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. 

SOLDERING 

1. When making soldered connections to the leads, a thermal shunt should be used. 

2. It is essential tl:iat 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 EC 134). 

Supply voltage max. 

Temperature, operating range 

Temperature, storage range 

Lead soldering temperature,> 6 mm from header, tsld < 3 s max. 

OPERATING CONDITIONS 

Voltage (operating note 5) 

Frequency (operating note 5) 

OPERATING NOTES 

min. 

3 

0.1 

max. 

10 

20 

30 

-40to +70 

-55 to +85 

+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. 

4. An increase in temperature of the element will produce a positive going signal at the output. 

5. The detector will operate outside the quoted range but may have a degraded performance. 

v 
oc 
oc 
oc 

v 
Hz 

6. Before testing, due to the high sensitivity of these detectors, care must be taken to ensure that the 
devices are allowed to become thermally stable. 
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Single element pyroelectric infrared detector 

CHARACTERISTICS (at T amb = 22 °c ± 3 °c and with recommended circuit) 

min. typ. 

Spectral Response 6.5 ± 0.5 

Responsivity* ( 10 µm, 10) 95 150 

N.E.P. (10µm, 10, 11 2.5 x 10-9 

Peak signal (500 K, 11 note 1 460 

Noise*, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) note 2 20 

Field of View (x-x plane, total angle) note 3 90 110 
(y-y plane, total angle) note 3 90 110 

Ou iescent current 10 

Element dimensions 2 x 1 nominal 

*These parameters are 100% tested with statistical sample quality inspection. 

FET Characteristics (at T amb = 22 °c ± 3 °c) 

Gate-Source Cut-off Voltage 
ID = 0. 1 µA, V DS = 6 V 

Transfer Conductance 
VGs=O, Vos=6V,f=1 kHz 

Notes 

gfso 

1. At an energy level of 25 µWcm· 2 at the detector. 

min. typ. 

-1.2 

1.3 

RPY100 

max. 

>14 µm 

vw- 1 

WHz-Y2 

µV 

45 µV 

max. 

-0.5 

degrees 
degrees 

µA 

mm 

v 

2. Using low noise filter with 3 dB bandwidth and roll off at 12 dB per octave. Detectors tested for 
1 minute under stable electrical and thermal conditions; see operating note 6. 

3. Field of view to 50% of the maximum signal level. 
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RPY100 

RECOMMENDED CIRCUIT 

drain 

gate 

" element 

Zg source output 

100kD 

ov L ________ _ envelope 
M1480 

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. The published values of responsivity are qualified by figures in brackets, for example 
( 10 µm, 10). The 10 µm denotes the wavelength of the infrared radiation generating the signal 
voltage, while the 10 indicates that the radiation is chopped at a frequency of 10 Hz. 

2. Noise Equivalent Power (N.E.P.) 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.. As with responsivity the relevant test conditions must be specified, for 
example ( 10 µm, 10, 1). The 10 µmis the wavelength of the incident radiation, 10 is the chopping 
frequency in Hz, and 1 is the bandwidth in Hz. 

April 1984 



Single element pyroelectric infrared detector RPY100 

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 

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 -550C 2000 hours 

68-2-2 Ba High Temperature Storage +85 oc 2000 hours 

68-2-14 Nb Change of Temperature -55 oc to +85 oc 10 cycles 

68-2-6 Fe (84) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 
196 ms-2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms-2 60 seconds 

68-2-27 Ea Shock 14700 ms-2 3 pulses 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +3500C,6 mm 3 seconds 
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 RPY100 

M1481 
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RPY100 
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Single element pyroelectric infrared detector RPY100 

POLAR DIAGRAMS 

M1485 
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Typical Field of View in x-x plane (see Mechanical Data) 

Typical Field of View in y-y plane (see Mechanical Data) 
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RPY101 

SINGLE ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device intended for battery operated passive infrared movement sensors 
such as intruder alarms in which medium grade optics are used. The element is combined with a single 
impedance converting amplifier which is specially designed to function from low voltage supplies with 
low current consumption. The detector is sealed in a low profile T0-5 can with a window optically 
coated to restrict response to wavelengths greater than 6.5 µm. 

QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to >14 

Responsivity ( 10 µm, 10) typ. 150 

Noise Equivalent Power (N.E.P.) 
( 10 µm, 10, 1) typ. 3.8 x 10-9 

Peak signal (500 K, 1) typ. 460 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 18 

Element dimensions nom. 2 x 1.5 

Field of View in horizontal plane (x-x) typ. 110 

Operating voltage min. 3 

Optimum operating frequency range 0.1 to 20 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

µm 

vw- 1 

WHry, 

µV 

µV 

mm 

degrees 

Hz 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

Dimensions in mm 
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RPY101 l __ _ 
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. In the United Kindom 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. 

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 max. 

Temperature, operating range 

Temperature, storage range 

Lead soldering temperature,;;. 6 mm from header, tsld.;;; 3 s max. 

OPERATING CONDITIONS 

Voltage (operating note 5) 

Frequency (operating note 5) 

OPERATING NOTES 

min. 

3 

0.1 

max. 

10 

20 

30 

-40 to +70 

-55 to +85 

+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. 

4. An increase in temperature of the element will produce a positive going signal at the output. 

5. The detector will operate outside the quoted range but may have a degraded performance. 

v 
oc 
oc 
oc 

v 
Hz 

6. Before testing, due to the high sensitivity of these detectors, care must be taken to ensure that the 
devices are allowed to become thermally stable. 



~~~~S-in-g-le~el_e_m_e_n_t-py_r_o_e_le-ct-r-ic_i_n-fr-ar_e_d_d_e-te-c-to-r~~~~~~~~~~~·~ ~'~~~R~P-Y~1-0-1~~~ 
CHARACTERISTICS (at T amb = 22 oc ± 3 °c and with recommended circuit) 

min. typ. 

Spectral Response 6.5 ± 0.5 

Responsivity* (10 µm, 10) 65 100 

N.E.P. (10µm, 10, 1) 3.8 x 10-9 

Peak signal (500 K, 1) note 1 460 

Noise*, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) note 2 18 

Field of View (x-x plane, total angle) note3 90 110 
(y-y plane, total angle) note3 90 110 

Ou iescent current 10 

Element dimensions 2 x 1.5 nominal 

*These parameters are 100% tested with statistical sample quality inspection. 

FET Characteristics (at T amb = 22 °c ± 3 °c) 

Gate-Source Cut-off Voltage 
ID = 0. 1 µA, V DS = 6 V 

Transfer Conductance 
VGs = 0, Vos= 6 V, f = 1 kHz 

Notes 

VP(GS) 

gfso 

1. At an energy level of 25 µWcm·2 at the detector. 

min. typ. 

-1.2 

1.3 

max. 

>14 µm 

vw- 1 

WHz- 1 

µV 

45 µV 

max. 

-0.5 

degrees 
degrees 

µA 

mm 

v 

mAv- 1 

2. Using low noise filter with 3 dB bandwidth and roll off at 12 dB per octave. Detectors tested for 
1 minute under stable electrical and thermal conditions; see operating note 6. 

3. Field of view to 50% of the maximum signal level. 
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RPY101 J 
RECOMMENDED CIRCUIT 

r-·-------
drain I 4V 

I 
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I 
' gate 

I 
I 

I ~ element 

. Zg source output 

I 
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I 
10okn 

' L _________ envelope ov 
M1480 

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. The published values of responsivity are qualified by figures in brackets, for example 
( 10 µm, 10). The 10 µm denotes the wavelength of the infrared radiation generating the signal 
voltage, while the 10 indicates that the radiation is chopped at a frequency of 10 Hz. 

2. Noise Equivalent Power (N.E.P.) 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-%. As with responsivity the relevant test conditions must be specified, for 
example (10 µm, 10, 1). The 10 µmis the wavelength of the incident radiation, 10 is the chopping 
frequency in Hz, and 1 is the bandwidth in Hz. 
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Single element pyroelectric infrared detector RPY101 

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 

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 

68-2-2 Ba High Temperature Storage +85 °c 2000 hours 

68-2-14 Nb Change of Temperature -55 oc to +85 oc 10 cycles 

68-2-6 Fe (B4) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 
196 ms-2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms-2 60 seconds 

68-2-27 Ea Shock 14700 ms-2 3 pulses 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +350°C,6 mm 3 seconds 
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 ch11cked at quarterly intervals. This is equivalent to Group C. 

3. This is an annual check. 
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RPY101 J 
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Single element pyroelectric infrared detector RPY101 
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RPY101 
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Single element pyroelectric infrared detector RPY101 

POLAR DIAGRAMS 

Typical Field of View in x-x plane (see Mechanical Data) 

Typical Field of View in y-y plane (see Mechanical Data) 
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RPY102 

SINGLE ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device intended for battery operated passive infrared movement sensors 
such as intruder alarms and light switches which use low grade or no optical focusing arrangements. 
The element is combined with a single impedance converting amplifier which is specially designed to 
function from low voltage supplies with low current consumption. The detector is sealed in a low 
profile T0-5 can with a window optically coated to restrict response to wavelengths greater than 
6.5µm. 

QUICK REFERENCE DATA 

Spectral Response 6.5 ± 0.5 to >14 µm 

Responsivity (10 µm, 10) typ. 75 vw- 1 

Noise Equivalent Power (N.E.P.) 
(10µm, 10, 1) typ. 5.0 x 10-9 WHz-% 

Peak signal (500 K, 1) typ. 460 µV 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 15 µV 

Element dimensions nom. 2x2 mm 

Field of view in horizontal plane (x-x) typ. 110 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) 

envelope 

(>5.08 

Dimensions in mm 

element 
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RPY102 

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. In the United Kindom 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. 

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 EC 134). 

Supply voltage max. 

Temperature, operating range 

Temperature, storage range 

Lead soldering temperature, ;;. 6 mm from header, tsld <;;; 3 s max. 

OPERATING CONDITIONS 

Voltage (operating note 5) 

Frequency (operating note 5) 

OPERATING NOTES 

min. 

3 

0.1 

max. 

10 

20 

30 
-40to +70 

-55 to +85 

+350 

1. The case potential most 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 positive going signal at the output. 

5. The detector will operate outside the quoted range but may have a degraded performance. 

v 
oc 
oc 
oc 

v 
Hz 

6. Before testing, due to the high sensitivity of these detectors, care must be taken to ensure that the 
devices are allowed to become thermally stable. 
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Single element pyroelectric infrared detector 

CHARACTERISTICS (at Tamb = 22 oc ± 3 °c and with recommended circuit) 

min. typ. 

Spectral Response 6.5 ± 0.5 

Responsivity* ( 10 µm, 10) 50 75 

N.E.P. (10µm, 10, 1) 5.0 x 10-9 

Peak signal (500 K, 1) note 1 460 

Noise*, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) note 2 15 

Field of View (x-x plane, total angle') note 3 90 110 
(y-y plane, total angle) note 3 90 110 

Quiescent current 10 

Element dimensions 2 x 2 nominal 

*These parameters are 100% tested with statistical sample quality inspection. 

FET Characteristics (at T amb = 22 °c ± 3 °c) 

Gate-Source Cut-off Voltage 
10 =0.1µA,Vos=6V 

Transfer Conductance 
VGs = 0, Vos= 6 V, f = 1 kHz 

Notes 

Vp(GS) 

gfso 

1. At an energy level of 25 µWcm· 2 at the detector. 

min. typ. 

-1.2 

1.3 

RPY102 

max. 

>14 µm 

vw- 1 

WHz- 1 

µV 

45 µV 

max. 

-0.5 

degrees 
degrees 

µA 

mm 

v 

2. Using low noise filter with 3 dB bandwidth and roll off at 12 dB per octave. Detectors tested for 
1 minute under stable electrical and thermal conditions; see operating note 6. 

3. Field of view to 50% of the maximum signal level. 
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RPY102 

RECOMMENDED CIRCUIT 

r---------
drain I 4V 

I 
I 

I 
I gate 
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I 

I " element 

I Zg source output 
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M1480 

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. The published values of responsivity are qualified by figures in brackets, for example 
( 10 µm, 10). The 10 µm denotes the wavelength of the infrared radiation generating the signal 
voltage, while the 10 indicates that the radiation is chopped at a frequency of 10 Hz. 

2. Noise Equivalent Power (N.E.P.) 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:.. As with responsivity the relevant test conditions must be specified, for 
example ( 10 µm, 10, 1). The 10 µmis the wavelength of the incident radiation, 10 is the chopping 
frequency in Hz, and 1 is the bandwidth in Hz. 

April 1984 



Single element pyroelectric infrared detector l RPY102 

-
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 

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 

68-2-2 Ba High Temperature Storage +85 °c 2000 hours 

68-2-14 Nb Change of Temperature -55 oc to +85 oc 10 cycles 

68-2-6 Fe (84) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 
196 ms·2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms·2 60 seconds 

68-2-27 Ea Shock 14700 ms·2 3 pulses 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +350 oc, 6 mm 3 seconds 
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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RPY102 J 
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Single element pyroelectric infrared detector RPY102 
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peak-to-peak 
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M1496 
responsivity 1vw-11 r------<~>-+-++++1+------<~>-+-++++1+------<f---t--t--H+HH-~1--~4--H........, 
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........ 
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N 

0.1 

1.0 10 frequency (Hz) 
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H 

~ 
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Typical Responsivity, N.E.P., and r.m.s. Noise as functions of Frequency, 
using recommended circuit. 
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Single element pyroelectric infrared detector RPY102 

POLAR DIAGRAMS 

00 

Typical Field of View in x-x plane (see Mechanical Data) 

oo 
M1486 

90°LL.Ll_L_LJ_l__J_Ll..__LLJ._J__LJLJ___LI::'."l'~f:J:..J__J_Ll.._l_ _ _LJ_J___J_LJ___J__LJ._J___LJ__LJ90° 
100 50 0 50 signal (%) 100 

Typical Field of View in y-y plane (see Mechanical Data) 

April 1984 545 





RPY103 

DUAL ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device specifically intended for battery operated passive infrared 
movement sensors, such as intruder alarms. It has differentially connected dual elements specially 
designed to give improved noise and transient spike performance at elevated temperatures. The wide 
separation of the elements makes th is detector compatible with most optical systems. The dual 
elements are combined with a single impedance converting amplifier which is designed to operate 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 

Responsivity ( 10 µm, 10), each element typ. 150 

Noise Equivalent Power (N.E.P.) 
( 10 µm, 10, 1), each element typ. 2.2 x 10- 9 

Peak signal (500 K, 1) typ. 460 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 15 

Element dimensions, each element nom. 2 x 1 

Element separation nom. 1 

Field of View in horizontal plane (x-x) typ. 130 

Operating voltage min. 3 

Optimum operating frequency range 0.1 to 20 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS­
OPTOELECTRON IC DEVICES 

MECHANICAL DATA 

µm 

vw- 1 

WHz-16 

µV 

µV 

mm 

mm 

degrees 

v 
Hz 

SOT-49H (T0-5 variant) Dimensions in mm 

envelope 

¢5.08 

12.7 
min 

do not bend leads 
within this distance 

I 
i 

1.0mm gap element A 

o/9.4 

element B 
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RPY103 l __ _ 
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. In the United Kindom 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. 

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 max. 

Temperature, operating range 

Temperature, storage range 

Lead soldering temperature,;;;. 6 mm from header, tsld..;;; 3 s max. 

OPERATING CONDITIONS 

Voltage (operating note 5) 

Frequency (operating note 5) 

OPERATING NOTES 

min. 

3 

0.1 

max. 

10 

20 

30 

-20to +50 

-55 to +85 

+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. 

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. The detector wi II operate outside the quoted range but may have a degraded performance. 

v 
oc 
oc 
oc 

v 
Hz 

6. Before testing, due to the high sensitivity of these detectors, care must be taken to ensure that the 
devices are allowed to become thermally stable. 

April·-I 



Dual element pyroelectric infrared detector 

CHARACTERISTICS (at Tamb = 22 °c ± 3 °c and with recommended circuit) 

min. typ. 

Spectral Response 6.5 ± 0.5 

Responsivity* ( 10 µm, 10) note 1 95 150 

N.E.P. (10µm, 10, 1) note 1 2.2 x 10- 9 

Element matching* ( 10 µm, 10) note 2 

Peak signal (500 K, 1) note 5 460 

Noise*, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) note 4 15 

Element matching (10 µm, 1) note 2 

Field of View (x-x plane, total angle) note 3 100 130 

(y-y plane, total angle) note 3 85 

Quiescent current 10 

Element dimensions 2 X 1 nominal 

Element separation 1 nominal 

*These parameters are 100% tested with statistical sample quality inspection_ 

FET Characteristics (at T amb = 22 °c ± 3 °C) 

Gate-Source Cut-off Voltage 
ID = 0. 1 µA, V DS = 6 V 

Transfer Conductance 
VGs=O, Vos=6V,f= 1 kHz 

Notes 

Vp(GS) 

gfso 

min. typ. 

-1.2 

1.3 

max. 

> 14 

± 20 

45 

± 20 

max. 

-0.5 

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:-

RPY103 

µm 

vw- 1 

WHz-Y2 

% 

µV 

µV 

% 

degrees 

degrees 

µA 

mm 

mm 

v 

X 100, where SA and SB are the signals of the two elements and 6S is the signal 
y, (SA+ SB) 

with both elements irradiated. 

3. Field of view to 50% of the maximum signal level. 

4. Using low noise filter with 3 dB bandwidth and roll off at 12 dB per octave. Detectors tested for 
1 minute under stable electrical and thermal conditions; see operating note 6. 

5. At an energy level of 25 µWcm·2 at the detector. 
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RPY103 l __ _ 
RECOMMENDED CIRCUIT 

drain 

gate 

Zg source 

L ________ _ envelope 
M0631 

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. The published values of responsivity are qualified by figures in brackets, for example 
( 10 µm, 10). The 10 µm denotes the wavelength of the infrared radiation generating the signal 
voltage, while the 10 indicates that the radiation is chopped at a frequency of 10 Hz. 

2. Noise Equivalent Power (N.E.P.) 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:.. As with responsivity the relevant test conditions must be specified, for 
example (10 µm, 10, 1). The 10 µmis the wavelength of the incident radiation, 10 is the chopping 
frequency in Hz, and 1 is the bandwidth in Hz. 

April 19841 



Dual element pyroelectric infrared detector RPY103 

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 

IEC 68-2-3 Ca Damp Heat, steady state +40 oc, 95% RH 168 hours 

68-2-20 Ta Solderabil ity +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 

68-2-2 Ba High Temperature Storage +85 °c 2000 hours 

68-2-14 Nb Change of Temperature -55 °c to +85 oc 10 cycles 

68-2-6 Fe (84) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 
196 ms-2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms-2 60 seconds 

68-2-27 Ea Shock 14700 ms-2 3 pulses 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +35ooc, 6 mm 3 seconds 
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. 

relative 
transmission 

1.0 

0.5 

l".:~ 
IZ 

J...-' 
lL 

"" j.._ 

' 17 

10 
wavelength (µm) 

Typical normalized window transmission characteristic 

08710 

K 
'P' 

15 
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Note 
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2 
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2 

2 
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RPY103 
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Dual element pyroelectric infrared detector RPY103 
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peak-to-peak 

(µV) 
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RPY103 
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Dual element pyroelectric infrared detector RPY103 

POLAR DIAGRAMS 

0 M1424 

go0 LL.LJ_i_L.l_Ll_L..LLJ_i_L.l_Ll_L:::t::!!!liol~::t::_l_Ll_L..L.LJ_l_L_l_Ll-1..-1....1-Ll_JJ go• 
100 50 0 50 signal (%) 100 

Typical Field of View in x-x plane (see Mechanical Data) 

0 M1425 

go0 lUJJlJJJJJ'._LLLLftf~~~'.eLilliJJJJJJJJLl_W go· 
100 50 0 50 signal(%) 100 

Typical Field of View in y-y plane (see Mechanical Data) 
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RPY107 

SINGLE ELEMENT PYROELECTRIC INFRARED SENSOR 

This is an infrared sensitive device incorporating a single impedance converting amplifier which is 
specially designed to function from low voltage supplies with low current consumption. The sensor 
is sealed in a low profile T0-5 can with an uncoated silicon window. 

QUICK REFERENCE DATA 

Spectral response 1.0to>15 µm 

Responsivity (500 K, 10) typ. 130 vw- 1 

Noise Equivalent Power (N.E.P.) 
(500 K, 10, 1) typ. 3.0x 10-9 WHz-Y> 

Peak signal (500 K, 1) see characteristics, note 1 typ. 385 µV 

Noise, peak-to-peak 
(bandwidth 0.4 Hz to 5 Hz) typ. 20 µV 

Element dimensions nom. 2 x 1 mm 

Field of view in horizontal plane (x-x) typ. 110 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) 

Dimensions in mm 

2 x 1 element 
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RPY107 

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 obserye 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 max. 

Temperature, operating range 

Temperature, storage range 

Lead soldering temperature,;;,, 6 mm from header, tsld.;;;; 3 s 

OPERATING CONDITIONS 

Voltage (operating note 5) 

Frequency (operating note 5) 

OPERATING NOTES 

min. 

3 

0.1 

max. 

10 

20 

30 

-40 to +70 

-55 to +85 

+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 sensor at mains related frequencies. 

3. To avoid the possibility of optical microphony, the sensor must be firmly mounted. 

4. An increase in temperature of the element will produce a positive going signal at the output. 

5. The sensor will operate outside the quoted range but may have a degraded performance. 

v 
oc 
oc 
oc 

v 
Hz 

6. Before testing, due to the high sensitivity of these sensors, care must be taken to ensure that the 
devices are allowed to become thermally stable. 
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Single element pyroelectric infrared sensor 

CHARACTERISTICS (at T amb = 22 °c ± 3 °c and with recommended circuit) 

Spectral response 

Responsivity* (500 K, 10) 

N.E.P. (500K, 10, 1) 

Peak signal (500 K, 1) 

Noise*, peak-to-peak 
(bandwidth 0.4 Hz to 5 Hz) 

Field of view (x-x plane, total angle) 
(y-y plane, total angle) 

Quiescent current 

Element dimensions 

note 1 

note 2 

note 3 
note 3 

min. 

1.0 

90 

90 
90 

typ. 

130 

3.0 x 10-9 

385 

20 

110 
110 

10 

2 x 1 nominal 

*These parameters are 100% tested with statistical sample quality inspection. 

FET characteristics (at T amb = 22 oc ± 3 DC) 

Gate-source cut-off voltage 
ID = 0.1 µA, VOS = 6 V 

Transfer conductance 
VGs=O, Vos=6V,f= 1 kHz 

Notes 

Vp(GS) 

gfso 

1. At any energy level of 25 µWcm· 2 at the sensor. 

min. typ. 

-1.2 

1.3 

max. 

>15 

45 

max. 

-0.5 

RPY107 

µm 

vw- 1 

WHz- 1 

µV 

µV 

degrees 
degrees 

µA 

mm 

v 

mAv- 1 

2. Using low noise filter with 3 dB bandwidth (0.4 to 5 Hz) and roll off at 12 dB per octave. Sensors 
tested for 1 minute under stable electrical and thermal conditions; see operating note 6. 

3. Field of view to 50% of the maximum signal level. 
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RPY107 l __ _ 
RECOMMENDED CIRCUIT 

gate 

~ element 

Zg 

L ________ _ 

DEFINITIONS 

1. Responsivity vw- 1 

drain 

source 

envelope 

0--------....... ---ci output 

1ookn 

ov 
M1480 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped radiant 
power. The published values of responsivity are qualified by figures in brackets, for example 
(600 K, 10). The 500 K denotes the temperature of the black body source of the infrared radiation 
generating the signal voltage, while the 10 indicates that the radiation is chopped at a frequency of 
10 Hz. 

2. Noise Equivalent Power (N.E.P.) 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:.. As with responsivity the relevant test conditions must be specified, for 
example (500 K, 10, 1). The 500 K is the temperature of the black body source of the incident 
radiation, 10 is the chopping frequency in Hz, and 1 is the bandwidth in Hz. 
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Single element pyroelectric infrared sensor L __ R-PY107 

MECHANICAL AND ENVIRONMENTAL STANDARDS 

As part of the Quality Assurance programme, the sensors will be 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 Dura-::\;::;n 

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 

68-2-2 Ba High Temperature Storage +85 °c 2000 hours 

68-214 Nb Change of Temperature -55 °c to +85 oc 10 cycles 

68-2-6 Fe (84) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 
196 ms-2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms-2 60 seconds 

68-2-27 Ea Shock 14700 ms-2 3 pulses 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +35QOC,6 mm 3 seconds 
from header 

Notes 

1. The sensors to be checked on a production batch release principle at approximately weekly 
intervals. This is equivalent to Group B. 

2. The sensors to be checked at quarterly intervals. This is equivalent to Group C. 

3. This is an annual check. 

~Jotc 

2 

2 

2 

2 

2 

2 

3 
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RPY107 

incident radiation 

[]_ 
---4 1. ls f+-

typical response (steady state) 

peak 
signal 

l -·7 
0.3Hz 

[l__ 
--J 0.5s f....-

u peak 
signal 

l ____ _ 
1Hz 

f\111421 

[]_ 
-.J 0. 1 7s 1--

tQ peak 
signal 

l _____ _ 
3Hz 

chopping frequency 

Typical response (steady state) for a given chopping frequency 

M1878 

peak 1----·+--+-+-+-++++!t--~-+-_,_,-+-+-1-+i+-~-+~+-+-+-+++-++-~~t---+--+--+-1-+t-1-1 
signal t--~-+~+-+-1-+-++tt--~--i~-t--t-+-t-+<H-+----!t---+--+-+-1-+-rtt~~-t---+-+-+-+++H 

(500K) 
(µV) 1------+--+·-+-+++~f+-~--t--+-+-+-+-++++-·~-+---1-t-t-+-Hr++-~-+~1-1-++++H 

March 1986 

0.1 1.0 

Typical peak signal as a function of frequency 
(energy level 25 µWcm· 2 at the sensor) 

10 frequency (Hz) 



Single element pyroelectric infrared sensor RPY107 

M1481 
noise 

peak-to-peak t---i---+--+--+---+---+---+---+--+--t---t----1---+---+--+--I 
(µV) 

peak 

--+j 1 minute I--

Typical peak-to-peak noise as a function of time 
(filter bandwidth 0.5 Hz to 5 Hz) 

M1879 

signal 
(500K,1)+--+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-1-+--+--1-+--+-1-t--+-1-t--+-1-t--+-+-+-+-+-+-+-+-+-+-+-+--l 

(µV) 

5001--+-t-1-t-+-1-+-+-+-+-+-+-+-1-+-t-1-t-+-1-+-+-+-+-+-+-+-+--+-+-1-+--+-1-+-+-+-+-+-+-+-+--++-1 

t-t-++-- -+-+-t--+-1-+-+-1---+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-++-11-t--t-f-l--+-f-l--+-t-+-+-t-+-f-I 

300t-+-+-t-+-+-t-+-+-+-+-+-+-t-+-+-+-+-+-t-+-+-t-+-+-1-+-+-1-+-+-11-t--+-t-+-+-t-+-+-+-t-+-+-t--l 

200t-+-+-+--+-+-1-+-+-+-+-+-+-+-+-+-+-1-+-+-1-+-+-+-+-+-+-+-+--+-t-1-t--+-1-+-+-+-+-+-+-+-+-+-f-I 

100t-+-+-+-t-+-+-+-+-+-+-+-+-+-+-+-+-+·+-+-+--+-t-+-+-1-t--+-1-t--+-+--+-+-+-+-+-+-+-+-+-t-+-+-+-I 
noise 

peak-to-peak H · .,__,._,__,_--t--r-·-j---t---r--j---t--r-t-•c--r--r-t-t-·-t- f-H +-t-+-+-+-+-+._,-11""'-~.+-t-+-+-+--+-+-+-+-+-+-+-1 

!0.5Hz to 5 Hzl t:d:::t:d"""~jjt±:f::E!:3;1;;1;;t;1;4±-E+-~:±:t:uo-i1t""::to::t:d:::t:dtt:t:t±:t:t±TI (µV) 0 • 
-40 -20 0 20 40 60 

Typical peak signal and peak-to-peak noise 
as functions of temperature 

(peak signal energy level, 25 µWcm-2 at the sensor) 

80 temperature (°C) 



RPY107 

564 

responsivity 
1vw- 11 

10' 

N.E.P. 
(WHz-'h) 

10-8 

10-10 

r.m.s. noise 

(VHz-"i 

r--

0.1 

:s: ...... 

0.1 

"""' 
1''& 

'!-

0.1 

M2477 

..... 

l\. 

1.0 10 frequency (Hz) 

M2478 

~ 
.i.-

1.0 10 frequency (Hz) 

~ 

-
1.0 10 frequency (Hz) 

Typical responsivity, N.E.P., and r.m.s. noise as functions of frequency 
using recommended circuit. 



Single element pyroelectric infrared sensor RPY107 

POLAR DIAGRAMS 

o· 

Typical field of view in x-x plane (see Mechanical data) 

o· M1486 

90°LL-.L...l......L...L.L...l......L...LLl.....L...LLl_L...LLr.:'!!l~!!::I.-L.L.JLl.-L.L.J.....L...L.L.J.....l._J,_L.J.....l._J,_D90° 
100 50 0 50 signal(%) 100 

Typical field of view in y-y plane (see Mechanical Data) 
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DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

RPY109 

SINGLE ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device incorporating a single impedance converting amplifier which is 
specially designed to function from low voltage supplies with low current consumption. The detector 
is sealed in a low profile T0-5 can with an uncoated silicon window. 

QUICK REFERENCE DATA 

Spectral response 1.0to>15 µm 

Responsivity (500 K, 10) typ. 65 vw- 1 

Noise Equivalent Power (N.E.P.) 
WHz·y, (500 K, 10, 1) typ. 6.0 x 10-9 

Peak signal (500 K, 1) see characteristics, note 1 typ. 385 µV 

Noise, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) typ. 15 µV 

Element dimensions nom. 2x2 mm 

Field of view in horizontal plane (x-x) typ. 110 degrees 

Operating voltage min. 3 v 
Optimum operating frequency range 0.1to20 Hz 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

MECHANICAL DATA 

SOT-49H (T0-5 variant) 

envelope 

~·5.08 

+_ 127 -~ mtn 

5 do not bend leads - f w1th1n this distance --- -------- l 

Dimensions in mm 

'lx 2 element 

M149J 
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RPY109 

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. In the United Kindom 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. 

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 max. 

Temperature, operating range 

Temperature, storage range 

Lead soldering temperature,;;.. 6 mm from header, tsld..; 3 s max. 

OPERATING CONDITIONS 

Voltage (operating note 5) 

Frequency (operating note 5) 

OPERATING NOTES 

min. 

3 

0.1 

max. 

10 

20 

30 

-40to +70 

-55 to +85 

+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. 

4. An increase in temperature of the element will produce a positive going signal at the output. 

5. The detector will operate outside the quoted range but may have a degraded performance. 

v 
oc 
oc 
oc 

v 
Hz 

6. Before testing, due to the high sensitivity of these detectors, care must be taken to ensure that the 
devices are allowed to become thermally stable. 

568 September 1984 



RPY109 Single element pyroelectric infrared detector J 
--

<t'. 
1-
<t'. 
Cl 
1-
z 
w 
:!: 
CL. 
0 
...J 
w 
> w 
Cl 

CHARACTERISTICS (at Tamb = 22 °c ± 3 °c and with recommended circuit) 

Spectral Response 

Responsivity* (500 K, 10) 

N.E.P. (500 K, 10, 1) 

Peak signal (500 K, 1) 

Noise*, peak-to-peak 
(bandwidth 0.5 Hz to 5 Hz) 

Field of View (x-x plane, total angle) 
(y-y plane, total angle) 

Ou iescent current 

Element dimensions 

note 1 

note 2 

note 3 
note 3 

min. 

1.0 

45 

90 
90 

typ. 

65 

6.0 x 10-9 

385 

15 

110 
110 

10 

2 x 2 nominal 

*These parameters are 100% tested with statistical sample quality inspection. 

FET Characteristics (at T amb = 22 oc ± 3 oc) 

Gate-Source Cut-off Voltage 
ID = 0. 1 µA, V DS = 6 V 

Transfer Conductance 
VGs = 0, Vos= 6 V, f = 1 kHz 

Notes 

Vp(GS) 

9fso 

1. At an energy level of 25 µWcm-2 at the detector. 

min. typ. 

-1.2 

1.3 

max. 

>15 

45 

max. 

-0.5 

µm 

vw- 1 

WHz- 1 

µV 

µV 

degrees 
degrees 

µA 

mm 

v 

mAv- 1 

2. Using low noise filter with 3 dB bandwidth and roll off at 12 dB per octave. Detectors tested for 
1 minute under stable electrical and thermal conditions; see operating note 6. 

3. Field of view to 50% of the maximum signal level. 
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RPY109 

RECOMMENDED CIRCUIT 

r---------
drain 4V I 

I 
I 

I 
I 

gate 

I 
I 

I "' element 

I Zg source output 

I 
I 

100k0 

I 
I L _________ envelope ov 

M1480 

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. The published values of responsivity are qualified by figures in brackets, for example 
(500 K, 10). The 500 K denotes the temperature of the black body source of the infrared radiation 
generating the signal voltage, while the 10 indicates that the radiation is chopped at a frequency of 
10 Hz. 

2. Noise E-quivalent Power (N.E.P.) WHz- y, 
This is the r.m.s. value of the incident, chopped rudiant 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-Y2 . As with responsivity the relevant test conditions must be specified, for 
example (500 K, 10, 1 ). The 500 K is the temperature of the black body source of the incident 
radiation, 10 is the chopping frequency in Hz, and 1 is the bandwidth in Hz. 
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Single element pyroelectric infrared detector RPY109 

MECHANICAL AND ENVIRONMENTAL STANDARDS 

As part of the Quality Assurance programme, the detectors will be 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 Solderabi I ity +235 oc, 1.5 mm 5 seconds 
from header 

68-2-21 Ub Lead Fatigue 4 cycles 1 

68·2·1 Aa Low Tempera tu re 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 IB4) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 2 
196 ms·' orientation 

682-7 Ga Acceleration, steady state 196000 ms·' 60 seconds 2 

682 27 Ea Shock 14700 rns·' 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 to be checked on a production batch release principle at approximately weekly 
intervals. This is equivalent to Group B. 

2. The detectors to be checked at quarterly intervals. This is equivalent to Group C. 

3. This is an annual check. 

0.5f--'--l--1-1-l---+-+-+--+-l--l--+--+--+-+-+-+-+-+-+-l-f--'l---<l---<--l--l---+-+-l 

,_f--_-J_l--+-+--+·- f---t--1 ·-I--+-! ~--+--+--+--+--+-·i·-+-+--+-+ -+-+-+-+-+-+-+-+--< 

!--·~-+-+-~- -4--+-+-+-+-+-+-+--+--+--+--+--+---1---1 
i -+-·+--+---+--+--+-- H -1---t ·+-+-+-+-t----+--+--•-t--->-l----1-+--+-+-+·-+--+---! 

, 
·+-1 +-+--+--+-+--+---..... -~-+-" ·+--+---+---+-·- 1---1--4 -+--+--+-. ..;....-+---+--+-+-+-+-l 

~-l-l--"--1--1--1---+---+-+--+--+-+--+--+--+--+-+-+-l---+---+-+--+--+-I--+-+--+-+---
_l 

Typical normalized window transmission characteristic 
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[L 
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Y\ peak 
signal 

l ____ _ 
1Hz 

M 1421 

[L 
---j 0. 1 7s I--

tQ peak 
signal 
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chopping frequency 

Typical response (steady state) for a given chopping frequency 
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signal 1--~-+-~t-t-t-+--rt-rt-~--+~+-+-t-+++++-~~r--+-+--H-+-t-tt~~+--+--+-+-+-++tt 
(500K) 

(µV) 

1000t====t==!=:t=t:::l::t:ttt==::::::l==:t:=1::::::t::t±ttt===±::::::ll=t::tt:t:ttt:==::t:=l:::::::t:::t:t±ti:I 

N 

10'--~-L---J.--J.-'-..._._.LI...l~~""--'--'-...L..J-'-u...L~~...__._....._..__._._.....__~__.~.._..._~~u 

frequency (Hz) 
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Single element pyroelectric infrared detector RPY109 

noise 
peak-to-peak 

(µV) 

10 

peak 
signal 

0 

10 

---+! 1 minute I--

Typical peak-to-peak Noise as a function of Time 
(filter bandwidth 0.5 Hz to 5 Hz) 

M1494 

M1879 

( 500 K. 1 ) 1-.-l---l--<'---1---l--l---l--<L-l---l--l--l-'---l--+-+-+-1-++-+-+-+-+--+-l-+-+-+--+-l-+--l--l-~-+--+-+-+-+--+--+-+-l 
(µV) 

500l--l--+--i--l--+-l'---l--+-+-+-+-+--l-l-+-+-l--+-+-+-+--l--l--1-!-+-+-f--+-+-+-+--l--l--l-l-+-Hl-I-+-+-+-+---' 
1---+-

-- +-++-· -L.LL-+--1--L-l---l---1--!--+-+-.. '--'---'-'-1-+- +-- -+--+-l-.,___,_-+-1-+-+...<LL J--+­

.L-+-+-"--1--1--"--1-L--"--1-L--+-4-L-.+--+-<-+- - -+- - --1----L---"-l-+-+--1--LL-+-< 
+--

1-l-l-- --+- + -
400 tttttojj::tt;;ti~~~H::;~::tj;;tt::tttt:t:tttt:ttt1~::th 

l-+-1- -Ll-l---1-+-+--+--+--+-li-+-+-+-+--1--1--+--+--+--l-1---+-+;...-+-l---l.,..-~'kt-+-t-+-+-I-+-++ -tr 
L--..l_l__L_j__L__j_J_L__j_J_L__j_J-L--.l-!--+-+-4-1-+-4--L--+-l--+--'-L- L---'-1-'--'--1-"--1-L--+-4---1- t··· 

300l--l--+--l--l--+--1--1--+---l--l--+---l--l--+---l---l--+--l---l--+-+-l-+--i---l-+--i---1-+--i---l--+--l---l--+--l---l-+--+-ll-I--+-~ 

noise 
peak-to-peak 
(0.5Hz to 5Hz) 

(µV) 

1-l---+--+---l-+--+-+-+--+--l-+--+-+-+---1---l--+--l---l--+-+-l-+-+-l-t-· -+-+--+-+-- _(_.1-'-'--+-'-4--+-'---'L--.+-l-~ 
1-+--+--+---l-+---1--1--1--1---l-+--l--l--+---l--l--+--l---l--+-+-l-+--i---l-+-+--+--+-++-+-+-l--+-++--+-+-+-+-+++-

+ -++ - +- -+-+- +-+- - -+-+-+- - +-+-- -+- - - -H-
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I- . -+-+-+--+-++·-+ -++++ 
~-+--+-· 0 . 

-40 -20 0 20 40 60 

Typical peak Signal and peak-to-peak Noise 
as functions of Temperature 

(peak Signal energy level, 25 µWcm·2 at the detector) 

80 temperature (°C) 
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responsivity 
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1.0 10 frequency (Hz) 
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0.1 1.0 10 frequency (Hz) 

Typical Responsivity, N.E.P., and r.m.s. Noise as functions of Frequency, 
using recommended circuit. 
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Single element pyroelectric infrared detector RPY109 

POLAR DIAGRAMS 

90°ll._LL_J_Ll_.LJ_J_J__l_LL_J_Ll_.L..LJ~~EJ.__J_LJ._.L_Lj_J__l_Ll_LJ_j_j__l_LL_jj9Q0 

100 50 0 50 signal (%) 100 

Typical Field of View in xx plane (see Mechanical Data) 

oo 
M1486 

Typical Field of View in y-y plane (see Mechanical Data) 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 
P2105 

(DEV. NO) 

SINGLE ELEMENT PYROELECTRIC INFRARED DETECTOR 

This is an infrared sensitive device intended for gas analysis systems such as that used for analysing car 
exhausts. The element is combined with a single impedance converting amplifier which is specially 
designed to operate from low voltage supplies with low current consumption. The detector is sealed in 
a 3-lead T0-5 encapsulation modified to incorporate a potassium bromide (KBr) window. 

QUICK REFERENCE DATA 

Spectral Response 1 to 25 µm 

Responsivity (500 K, 10) typ. 90 vw- 1 

Noise Equivalent Power (N.E.P.) 
(500 K, 10, 1) typ. 1.4 x 10-9 WHz-Yz 

D* (500 K, 10, 1) typ. 1.4 x 10• cmHzYzw- 1 

Element dimensions nom. 2x2 mm 

Field of view in horizontal plane (x-x) min. 60 degrees 

Operating voltage min. 3 v 
Optimum operating frequency range 10 to 100 Hz 

This data must be read in conjunction with GENERAL SAFETY RECOMMENDATIONS -
OPTOELECTRONIC DEVICES 

MECHANICAL DATA 

SOT-49G (T0-5 variant) 

Dimensions in mm 

I 
2x2 element 
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P2105 
(DEV. NO) 

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 (IEC134). 

Supply voltage max. 

Temperature, operating range 

Temperature, storage range 

Lead soldering temperature,;& 6 mm from header, tsld <: 3 s max. 

OPERATING CONDITIONS 

Voltage (operating note 5) 

Frequency (operating note 5) 

OPERATING NOTES 

min. 

3 

10 

max. 

10 

100 

30 

-20 to +70 

-20 to +70 

+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. 

4. An increase in temperature of the element will produce a positive going signal at the output. 

5. The detector will operate outside the quoted range but may have a degraded performance. 

v 
Hz 

6. Before testing, due to the high sensitivity of these detectors, care must be taken to ensure that the 
devices are allowed to become thermally stable. 
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Single element pyroelectric infrared detector 

CHARACTERISTICS (at Tamb = 22 °c ± 3 °c and with recommended circuit) 

Spectral Response 

Responsivity (500 K, 10) 

N.E.P. (500 K, 10, 1) 

D* (500 K, 10, 1) 

Field of View (x-x plane, total angle) 
(y-y plane, total angle) 

Quiescent current 

Element dimensions 

note 1 
note 1 

FET Characteristics (at T amb = 22 °c ± 3 °c) 

Gate-Source Cut-off Voltage 
ID = 0.1 µA, VOS = 6 V 

Transfer Conductance 

Vp(GS) 

VGs=0,Vos=6V,f=1kHz gfso 

Notes 

1. Field of view to 50% of the maximum signal level. 

min. typ. 

1.0 

60 90 

1.4 x 10-9 

1.4 x 1 o• 
60 
60 

10 

2 x 2 nominal 

min. typ. 

-1.2 

1.3 

max. 

25 

3 x 10-9 

max. 

-0.5 

P2105 
(DEV. NO) 

µm 

vw- 1 

WHz- 1 

cmHzY>w- 1 

degrees 
degrees 

µA 

mm 

v 
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M1480 

This is the ratio of the r.m.s. signal in volts to the r.m.s. value of the incident, chopped radiant 
power. The published values of responsivity are qualified by figures in brackets, for example 
(500 K, 10). The 500 K denotes the temperature of the black body source of the infrared radiation 
generating the signal voltage, while the 10 indicates that the radiation is chopped at a frequency of 
10 Hz. 

2. Noise Equivalent Power (N.E.P.) WHz-Ya 
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-Ya. As with responsivity the relevant test conditions must be specified, for 
example (500 K, 10, 1). The 500 K is the temperature of the black body source of the incident 
radiation, 10 is the chopping frequency in Hz, and 1 is the bandwidth in Hz. 

3. D* cmHzYaw-1 

This is a figure of merit for the material used in the detector and takes account of element size and 
signal to noise ratio. It is used to specify and compare detectors and in contrast to N.E.P., has a 
higher value for a better performance device. 

D* is defined by the expression: D* = Vs r. ;iYa 
LA (t.f)J 

Vn 

w 
where Vs Signal voltage across detector terminals 

V n Noise voltage across detector terminals 
A Detector area 
(llf) Bandwidth of measuring amplifier 
W Radiated power incident on detector (r.m.s. value in watts) 

The Noise Equivalent Power (N.E.P.) is related to D* by the expression: 

(A)Ya 
N.E.P.=--

D* 
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Single element pyroelectric infrared detector 

MECHANICAL AND ENVIRONMENTAL STANDARDS 

P2105 
(DEV. NO) 

As part of the Quality Assurance programme, the detectors will be assessed at regular intervals against 
the requirements of the following I EC standards. 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 

IEC 6823 Ca Damp Heat, steady state +20 oc, 70% RH 96 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 Aa Low Temperature Storage -20°c 2000 hours 

68-2-2 Ba High Temperature Storage +70 °c 2000 hours 

68-2-14 Nb Change of Temperature -20 oc to +70 oc 10 cycles 

68-2-6 Fe (B4) Vibration, swept frequency 125 Hz to 2 kHz 2 h in each 
196 ms-2 orientation 

68-2-7 Ga Acceleration, steady state 196000 ms- 2 60 seconds 

68-2-27 Ea Shock 14700 ms-2 3 pulses 
6 orientations 

68-2-20 Tb Resistance to Solder Heat +350 oc, 6 mm 3 seconds 
from header 
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MOVEMENT SENSING USING A MULTI-ELEMENT 
FRESNEL LENS 

1. INTRODUCTION 

Our pyroelectric sensors are used extensively in passive infrared movement sensing applications 
where high sensitivity, reliability and low cost are basic requirements. 

Although these sensors may be used directly to monitor scene thermal changes, it is generally 
advantageous to employ collecting optics to focus radiation on to the device. Thin, highl1 trans­
mitting Fresnel lenses can collect infrared radiation· very efficiently and provide optical gain over 
a defined field of view. This publication reviews the basic properties of Fresnel lenses in terms of 
geometric optics and describes the use of our Fresnel lens, which has been developed for general 
purpose movement sensing applications. 

2. THE PROPERTIES OF FRESNEL LENSES 

2.1 The Fresnel Lens 

In applications such as movement sensing, it is often necessary to employ short focal length, large 
aperture lenses, to collect sufficient radiation from what may be a weak or distant source. 
Unfortunately, the unavoidable thickness of such lenses rules out standard lens materials because 
of absorption losses. On the other hand, materials which have very low absorption, over the 6 to 
14 µm wavelength range, are generally too expensive for commercial use. 

Fresnel lenses, however, offer a neat solution to such problems since they can be produced in 
extremely thin sheets and thus allow the use of materials which have relatively poor transmission 
(e.g. polyethylene). They are essentially equivalent to thick conventional lenses, but with most 
of the bulk material between the outer surfaces removed. Without elaborating further, the 
equivalence of both types of lenses can be shown by considering the laws of refraction. This 
shows that the ray bending or refracting power of a lens is a function of surface curvature (and 
material refractive index) rather than the path length within the body of the lens. 

In modern Fresnel lens designs, the profile of each groove facet is determined by computer 
simulation to produce the sharpest possible image from a distant object. 

Although it is possible to produce Fresnel lenses of very large area, the effects of total internal 
reflection dictate that it is not useful to have a lens diameter much greater than the focal length. 
Radiation reaching areas beyond this is merely reflected back into the lens. 

2.2 Lens operation and formulae 

This section reviews the properties of lenses in terms of geometrical optics. This idealized 
approach gives sufficiently accurate results for most practical situations. 

2.2.1. Focusing and imaging formulae 

A lens is a device having refracting power and can be used to collect parallel rays (radiation) 
and focus them at a single point. The greater the refracting power of a lens, the closer the 
focal point will be to the lens. Focal length is defined as the distance between the focal point 
and lens centre and is a basic measure of the radiation gathering ability of a lens. 

The focal length of a thin, piano-convex lens is given by: 

.!. = (n-1) _!_ 
f 

Where n represents the lens refractive index (approx. 1.5 for polyethylene) and r is the lens 
radius of curvature at its centre. 
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Object and image positions are related by the standard formula. 

1; 1 

f Q' Q 

Where Q and Q' are object and image distances respectively. Details regarding sign 
convention for this formula can be found in Reference 1. 

An implication of this formula is that all rays pass through the lens centre undeviated. This 
can be seen by considering rays from a small object h, placed on one side of the lens, as shown 
in Figure 1, where Q is greater than f. 

For clarity only two extreme and one central ray are shown per object point. These are just 
particular rays in what is in fact a ray cone or bundle. 

fresnel lens 
,/ 

Figure 1 Image and object positions 

A simple relationship exists between object and image size. By similar triangles, the magnifi­
cation (M) is given directly as: 

Where hand h' are object and image heights respectively. 
Manipulation of the standard formula yields two further useful expressions for magnifi­

cation: 

M ; 1 - _! and M ; _l_ 

f ~ + 1 
f 

The effect of positioning an object about the focal point is shown in Figure 2. 
When the object is precisely at the focal point P 1 ·the rays refracted by the lens emerge 

parallel to ~ach other. Shifting the object away from the lens to P2 causes the emergent rays 
to converge to a point P2'. A shift towards the lens creates a divergent ray bundle. 

Since the path of light rays is reversible, the points P2 and Pi are interchangeable. A 
radiating source (object) at Pi will be imaged at P2 the usual position for a sensing element. 
Moreover, radiation from a source positioned on the right hand side of the lens will be 
directed on to P2 (the sensor), provided they are of the appropriate direction and within the 



Movement sensing using a multi-element Fresnel lens 

fresnel lens 

Figure 2 Effect of object shift 

FRESNEL 
LENS 

M2497 

system 'field of view' (see section 2.2.2). In all cases, the line joining the centres of the 
lens and the sensor defines the direction (sensing) axis. 

Returning to Figure 1, it can be seen that the ray cones overlap least at the image points. 
Thus the images of two adjacent sensor elements placed at P2 (Figure 2), will be sharply 
defined and separated only near Pi. 

2.2.2 Field of view 

An optical instrument such as a telescope may be used to view a limited area of a distant 
scene. This area fimit, or object field of view, applies equally well to a lens and sensor system. 
A small object, placed near the focal point of a lens as in Figure 1, has an angular field of view 
(8) given approximately as: 

e=~ 
f 

(NOTE: This angle is not to be confused with the sensor field of view). 

2.2.3 Lens radiation collection 

Although focal length determines the refracting power of a lens, the amount of radiation 
collected is also dependent on the effective collecting area. 

A lens imaging a very distant source has a radiation gathering ability given by: 

Radiation collection= __ K __ _ 
f-number2 

Where f-number is the ratio of focal length over lens diameter and K is a constant. 
An effective collecting area is implied in this expression. In general, it is simply the area 

within the rim of the lens; however, a lens inclined at an angle a: to the direction axis has its 
effective area and collection reduced by a factor cos (90-ac). 

Collection is further reduced because of decreased transmission and image degradation 
(aberrations) of a tilted lens; the latter causes radiation to be redirected outside the defined 
image area. 
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3. MULTI-ELEMENT FRESNEL LENSES (ARRAYS) 

Fresnel lens arrays are becoming increasingly favoured as radiation collecting devices for use with 
pyroelectric sensors. 

The discrete field of view monitored by each element, coupled with a moving source, 
modulates the radiation incident on the sensor and thus causes pyroelectric signal generation. 
Significant signals occur whenever a thermal source passes from an unmonitored to monitored 
area, or vice versa. 

By distributing many elements over the area of the array, extended coverage can be achieved. 
Fresnel lens arrays have many advantages over equivalent reflecting optics arrays. Briefly these 

are: 

Less bulky and lighter 
Can be used without external windows 
Do not require specialized coating 
Cheaper to produce both in tooling and quantity unit costs 

3.1 Our Fresnel lens array 

We have developed a low cost Fresnel lens array for use with our sensors, suitable for general 
purpose movement sensing applications. It is designed to provide high sensitivity, long range. 
monitoring up to a least 12 metres, with 90° volumetric coverage. 

The lens specification is outlined in Table 1 and Figure 3. 

Focal length 

Nominal coverage 

Number of monitored zones 

Nominal average transmission 

Material 

Table 1 Lens Specification/Data 

30.5 

12 metres x 90 

A=8 
B=4 
C=3 

50 

polyethylene 

mm 
0 

% 

MECHANICAL DATA 

For mounted lens 

Nominal dimensions in mm 

mounting border (non-Fresnel) 

r;:::::::;:::::;:::::;:::::;:::;::::;::::;:::'.:;J3~~ 

A zones 

Bzonat 

C zones 

mounting border 

overall flat dimensions: 43 (height) 
61 (width) 
0.4(thicknass-nottoscale) 

Figure 3 Lens mechanical data 



Movement sensing using a multi-element Fresnel lens 

The important features of the lens are:-

FRESNEL 
LENS 

A 15 element design which provides high signal sensitivity and movement discrimina­
tion. 

High quality optics match the imaging requirements of dual element sensors. Single 
element sensors may also be used, with reduced coverage (i.e. 50% fewer zones). 

Fresnel groove depth and thus transmission is constant over whole lens area. 

All elements are designed to give optimum radiation collection at the range limit -
aspheric groove contours minimize image aberrations. 

Each element includes part of the central ring which maintains high collection efficiency 
- less loss due to inter-groove shadowing, scattering and diffraction. 

Can be used grooves-in or grooves-out, depending on requirements. In dusty 
environments grooves-in is recommended. If this is not the case, or if an external 
window is used, we recommend that the lens be used grooves-out, thus providing up to 
20% more signal than with grooves-in. 

3.1.1 Typical usage and performance 

---/:----­---. --/ ~@! 
~-_/_ r--JI/ J • 

I -~, -----/--
/.~nsorhf.~\J-
, (ref. plane) 34.1 ' 

L__ '" ' 
l "} ·--,--...... --- 3 bor:r unit window 

--- aperture 

-----
(a) side view through lens section fy-y) (b) front view of lens 

M2498 

Figure 4 Typical mounting arrangement 

A typical lens mounting arrangement is shown in Figures 4a and 4b, which represent the side 
and front views respectively. In Figure 4a the sensor plane and the lens section (y-y) are 
para I lei and are inclined by an angle /l to the vertical. 

In this configuration all 'A' and 'B' elements are almost perpendicular to their respective 
direction axes (element to sensor centres), which ensures optimum collection along the zones. 
Objects positioned at the range limit are essentially in focus on the sensor. In addition, the 
system field of view is such that a human outline, at this range, just fills a 2 x 1 mm sensor 
area. 
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Nominal zonal coverage, corresponding to {3 = 12° and a fixing height of 2.1 metres, is 
depicted in Figures 5 and 6. 

12 
(metres! D Arnnes 

CJ Bzones 

• Crnno-s 
approx.to scale 

12(metres) 

Figure 5 Nominal zonal coverage - plan view 

~,-~ (metres) 

:~ 
0 

0 1 2 3 4 5 6 7 8 9 10 11 12 
range(metres) 

Figure 6 Nominal zonal coverage - side view 

The minimum window aperture for the enclosure can be determined with reference to 
Figure 4a; namely by extending the dotted line from sensor to lens edges (vertically and 
horizontally) until they intersect the enclosure face. 
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A typical curve of sensor response against target range, for a single 'A' zone is shown in 
Figure 7. Because pyroelectric signal generation is proportional to radiant energy differences, 
this response curve will be strongly dependent on both background and target temperatures. 
The reduction of signal at short range results from minor cancellation effects. Such effects 
occur whenever both elements of a dual element sensor receive a proportion of energy from 
the same source. 

4.0 

peak-to-peak 
signal 
(volts) 

3.0 

2.0 

1.0 

0 
15 

lL 

1-1""" ..... 
~ 

~ 
V' 

MEASUREMENT CONDITIONS: 
background temperature =24°C 
target (body) temperature = 37°c 
system gain = XlOOO 
walk speed = 'Vlm/sec 
walk direction = tangential, across 

direction axis 
sensor type = RPY97 

10 

M2499 

!"-
l"I 
~ 

JS: 
K 

rs: 

target range (metres) 0 

Figure 7 Typical signal level as a function of target range 

3.1.2 Alternative mounting configurations 

Although the mounting arrangement in Figure 4 will be suitable for most general applications, 
particular situations may dictate alternative configurations. Useful alternative mounting 
arrangements fall into two categories, a) where the unit is repositioned as a whole, and bl 
where the lens is repositioned relative to the sensor. Unit orientation and mounting height fall 
into the first category, whilst a different lens tilt angle, relative to a fixed sensor position, 
belongs to the latter category. The effect on system performance associated with any such 
changes needs careful consideration, particularly with regard to changes in zonal coverage and 
signal response. 

The monitoring of a small room is one example where improved performance will be 
obtained by changes to the standard mounting arrangement. More effective coverage and 
increased signal levels will be achieved by inclining the zone-fan downwards or by shifting the 
whole zone-fan vertically downwards. The.former can be achieved by a downward tilt of the 
unit whilst the latter simply requires a reduction in fixing height. In both cases, moving the 
lens and sensor as a unit does not affect the position of zones relative to one another. 
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The lens may be used equally weil in other configurations Where constraints such as unit 
shape restrictions dictate. In cases where it is necessary to change the position/orientation of 
the lens relative to the sensor, consideration must be given to associated changes in focusing as 
well as zonal coverage and signal response. 

relative 
signal 

1.3 

1.2 

1.1 

-3 

MEASUREMENT CONDITIONS: · 
background temperature =24°c 
target (body) temperature =37°C 
system gain 
walk speed 
walk dfrection 

sensor type 

-2 -1 0 
nominal 
position 

=X1000 
=<vlm/sec 
=tangential, across 
direction axis 

=RPY97 

2 

M2600 

3 
positional shift (mm) 

Figure 8 Typical relative signal as a function of sensor position 

For guidance, a plot of signal sensitivity versus sensor position, for a single 'A' zone, is given 
in Figure a; where the peak of the curve corresponds to the sensor in its nominal position. At 
this point, the image of the object at the design range is sharply defined so as to ensure 
minimum signal cancellation, after image motion across the elements. 

z, 

'C'element 

th atVX 
plan view 
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Figure 9 Zonal coverage as a function of lens tilt 
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The effect of lens tilt angle on zonal coverage is illustrated in Figure 9, where lens position 
P1 corresponds to a 120 tilt for nominal zonal coverage. Only the central vertical section of 
the lens is shown. Ac is an 'A' zone element centre, and is taken as being the section. Be and 
Cc are the corresponding points for the B and C elements and S is the sensor position. S, Ac, 
Be and Cc define the direction axes Z1, Z2 and Z3 for position P1. Note that the outer 
elements also define direction axes in space but have been omitted for clarity. 

Another lens position of particular interest is that with the lens vertical (zero tilt) which 
corresponds to P2 in the diagram. To maintain the nominal 'A' zone direction, the lens has 
been vertically rotated about Ac. This rotation also ensures that 'A' zone focusing is 
unaffected. Although direction axis Z1 is common to position P2 the new directions for the 
'B' and 'C' zones become Z'2 and Z'3. Thus the zone-fan is compressed vertically, and the 
greatest shift occurs along the C element direction. Even so, the 'aiming' points of the 'B' and 
'C' zone axes are shifted by only approx. 400 mm, along the floor. Such small shifts can be 
compensated for by repositioning the sensor along AcS, at the penalty of 'A' zone defocusing. 

For all tilt angles other than oo, the inclination of the extreme zones differs slightly from the 
central ones of any row. Over a lens tilt range of 0 to 14° (fixed sensor position), however, 
the effect is of little practical significance. At 12° tilt, for instance the extreme 'A' zone aims 
at a point approx. 500 mm above the central 'A' zcne, at 12 metres range. Because of the 
shorter distances involved, the effect is also insignificant for the 'B' and 'C' zones. 

The projected angle of any zone fan onto the horizontal plane is also affected by lens tilt. 
For tilt angles below 14° the effect is small, and may be neglected for the 'A' and 'B' zones, 
given fixed S and rotation as in the diagram. For the 'C' zones, the sine of the projected zone 
fan semi-angle qi changes from: 

sinrfi""~"" We to 
CcX C'cX-AcCc sin /3 

. We 
sin </J""-- after rotation, 

C'cX 

where C' cX = AcN sin f3 + SN cos /3 and We is the half-distance between the outer 'C' zone 
elements (see plan view inset). With the geometry of the lens given, simple trigonometry can 
be used to calculate the changes in fan angle. The total projected 'C' zone fan-angle is 
approximately 600 for a 140 tilt and changes to 520 at zero tilt. 

Although the element to sensor distance AcS is taken to be fixed after rotation, lens 
geometry is such that the focusing distance of all 'A' zone elements, (to S) also remains 
essentially constant. This is not the case for the 'B' and 'C' element focusing distances, which 
are increased by l:IB and l:IC, respectively. For both these rows of elements, images which are 
sharply focused at S, now correspond to object points much closer to the lens. As a 
consequence of defocusing, increased cancellation effects reduce signal levels for the 'B' and 
'C' zones at maximum range (see Figure 7); because of the proximity of object sources, the 
effect is less significant for the 'B' zones. 
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Because of the factors outlined in section 2.2.3, signal reduction also occurs as a direct 
result of lens inclination to the direction axis. For the 'A' zones, lens inclination to Z1 is 
similar for both oo and 12o·tilt, so that radiation collection is unchanged. The 'B' and 'C' 
direction axes, however, are increasingly inclined to the lens after rotation to P1. Typical 
signal reduction factors versus lens inclination angle ex can be estimated from the curve in 
Figure 10. In this case, the additional signal reduction for the 'B' and 'C' zones after rotation, 
is approximately 50% and 60% respectively. 

M2502 

relative H-+++-1-+-1++++-11-++++-1-+-1++++-11-++++-1-+-1+++-+-1-++++-1-+-+-+-1 
signal 

0.5+-+-+-+-+-1-1-+-+-+-+-+-+-+-+-+-+-<..-+-+-+-+-+-+-+-+--+-+-+-H-+-+-+-+-+-+-+--+-+-+-H-.......... 

5 10 15 20 25 30 35 40 
lens inclination angle (a} 

Figure 10 Typical relative signal as a function of lens inclination 

Another factor which affects signal level is the sensor angle relative to a zone axis. This 
arises because sensor sensitivity is approximately dependent on the cosine of the angle between 
the sensor normal and the direction of incident radiation. In general, directing the sensor axis 
along SN provides a reasonable compromise. In this condition, the sensor response is 
within_ approx. 5% of maximum for both 'A' and 'B' zones, where maximum corresponds to 
radiation at normal incidence (OO). The effective sensitivity of the sensor for the 'C' zone is 
within approx. 15% of maximum. 

If desired, the optimum response may be achieved from one zone row by orientating the 
sensor vertically towards the effective centre of the central zone element; for the 'A' zones this 
corresponds approximately to a horizontal position of the sensor axis. Similarly, optimum 
response along the 'B' or 'C' zones can be achieved by directing the sensor axis at the centre of 
the appropriate element. Naturally, directing the sensor to favour a particular zone row 
reduces the signal response for the other rows. · 

In any particular configuration, account must be taken of any signal reduction factors e.g. 
lens inclination to a direction axis. Such factors will modify the signal sensitivity versus range 
curve. Because some of the effects associated with lens/sensor movement can independently 
affect signal cancellation, e.g. focusing and zonal coverage density, and because of the nature 
of real sources, the modification of overall response will only be approximated by the 
summation of all the separate reduction factors. 

REFERENCE 
1. Geometrical and physical optics, R.S. Longhurst (Longman). 
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ORDERING 
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The lens is available only in conjunction with one of our range of pyroelectric sensors and is 
obtainable by adding the suffix FL to our sensor part number. 
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INDEX OF TYPE NUMBERS 

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

type no. book section 

BA220 S1 SD 
BA221 S1 SD 
BA223 S1 T 
BA281 S1 SD 
BA314 S1 Vrg 

BA315 S1 Vrg 
BA316 S1 SD 
BA317 S1 SD 
BA318 S1 SD 
BA423 S1 T 

BA480 S1 T 
BA481 S1 T 
BA482 S1 T 
BA483 S1 T 
BA484 S1 T 

BA682 S1 /57 T/Mm 
BA683 S1/S7 T/Mm 
BAS11 S1 SD 
BAS15 S1 SD 
BAS16 S7/S1 Mm/SD 

BAS17 S7/S1 Mm/Vrg 
BAS19 S7 /S1 Mm/SD 
BAS20 S7/S1 Mm/SD 
BAS21 S7/S1 Mm/SD 
BAS28 S7/S1 Mm/SD 

Mm = Microminiature semiconductors 
for hybrid circuits 

SD = Small-signal diodes 
Sm = Small-signal transistors 

type no. 

BAS29 
BAS31 
BAS32 
BAS35 
BAS45 

BAS56 
BAT17 
BAT18 
BAT54 
BAT74 

BAT81 
BAT82 
BAT83 
BAT85 
BAT86 

BAV10 
BAV18 
BAV19 
BAV20 
BAV21 

BAV23 
BAV45 
BAV70 
BAV99 
BAV100 

book section type no. book 

S7/S1 Mm/SD BAV101 S7/S1 
S7/S1 Mm/SD BAV102 S7/S1 
S7/S1 Mm/SD BAV103 S7/S1 
S7/S1 Mm/SD BAW56 S7/S1 
S1 SD BAW62 S1 

S1/S7 SD/Mm BAX12 S1 
S7/S1 Mm/T BAX14 S1 
S7/S1 Mm/T BAX18 S1 
S1/S7 SD/Mm BAY BO S1 
S1/S7 SD/Mm BB112 S1 

S1 T BB119 S1 
S1 T BB130 S1 
S1 T BB204B S1 
51 T BB204G 51 
S1 T BB212 S1 

51 SD BB215 57 
51 SD BB219 S7 
S1 SD BB405B S1 
S1 SD BB417 S1 
S1 SD BB809 S1 

S7/S1 Mm/SD BB909A 51 
S1 Sp BB909B S1 
S7/S1 Mm/SD BBY31 S7/S1 
S7/S1 Mm/SD BBY40 S7/S1 
S7/S1 Mm/SD BC107 S3 

Sp = Special diodes 
T = Tuner diodes 
Vrg =Voltage regulator diodes 

('""'''"' 

INDEX 

section 

Mm/SD 
Mm/SD 
Mm/SD 
Mm/SD 
SD 

SD 
SD 
SD 
SD 
T 

T 
T 
T 
T 
T 

Mm 
Mm 
T 
T 
T 

T 
T 
Mm/T 
Mm/T 
Sm 
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INDEX 

type no. book section type no. 

BC108 S3 Sm BC808 
BC109 S3 Sm BC817 
BC140 S3 Sm BC818 
BC141 S3 Sm BC846 
BC146 S3 Sm BC847 

BC160 S3 Sm BC848 
BC161 S3 Sm BC849 
BC177 S3 Sm BC850 
BC178 S3 Sm BC856 
BC179 S3 Sm BC857 

BC200 S3 Sm BCBSB 
BC264A SS FET BC8S9 
BC264B SS FET BC860 
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 
BC37S S3 Sm BCV26 
BC376 S3 Sm BCV27 
BC546 S3 Sm BCV61 
BC547 S3 Sm BCV62 

BC548 S3 Sm BCV71 ;R 
BC549 S3 Sm BCV72;R 
BC550 S3 Sm BCW29;R 
BC556 S3 Sm BCW30;R 
BC557 S3 Sm BCW31 ;R 

BC558 S3 Sm BCW32;R 
BC559 S3 Sm BCW33;R 
BC560 S3 Sm BCW60* 
BC635 S3 Sm BCW61* 
BC636 S3 Sm BCW69;R 

BC637 S3 Sm BCW70;R 
BC638 S3 Sm BCW71 ;R 
BC639 S3 Sm BCW72;R 
BC640 S3 Sm BCW81 ;R 
BC807 S7 Mm BCW89;R 

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

for hybrid circuits 

'""'' ... I 

book section type no. book section 

S7 Mm BCX17;R S7 Mm 
S7 Mm BCX18;R S7 Mm 
S7 Mm BCX19;R S7 Mm 
S7 Mm BCX20;R S7 Mm 
S7 Mm BCX51 S7 Mm 

S7 Mm BCX52 S7 Mm 
S7 Mm BCX53 S7 Mm 
S7 Mm BCX54 S7 Mm 
S7 Mm BCX55 S7 Mm 
S7 Mm BCX56 S7 Mm 

S7 Mm BCX68 S7 Mm 
S7 Mm BCX69 S7 mm 
S7 Mm BCX70* S7 Mm 
S7 Mm BCX71* S7 Mm 
S7 Mm BCY56 S3 Sm 

S7 Mm BCYS7 S3 Sm 
S7 Mm BCY58 S3 Sm 
S7 Mm BCY59 S3 Sm 
S7 Mm BCY70 S3 Sm 
S7 Mm BCY71 S3 Sm 

S7 Mm BCY72 S3 Sm 
57 Mm BCY78 S3 Sm 
S7 Mm BCY79 S3 Sm 
S7 Mm BCY87 S3 Sm 
S7 Mm BCY88 S3 Sm 

S7 Mm BCY89 S3 Sm 
S7 Mm BD131 S4a p 
S7 Mm BD132 S4a p 
S7 Mm BD135 S4a p 
57 Mm BD136 S4a p 

57 Mm BD137 S4a p 
57 Mm BD138 S4a p 
S7 Mm BD139 S4a p 
S7 Mm BD140 S4a p 
S7 Mm BD201 S4a p 

S7 Mm BD202 S4a p 
S7 Mm BD203 S4a p 
S7 Mm BD204 S4a p 
S7 Mm BD226 S4a p 
S7 Mm BD227 S4a p 

P ; Low-frequency power transistors 
Sm ; Small-signal transistors 
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BD228 S4a p BD335 S4a p BD839 S4a p 

BD229 S4a p BD336 S4a p BD840 S4a p 

BD230 S4a p BD337 S4a p BDB41 S4a p 

BD231 S4a p BD338 S4a p BD842 S4a p 

BD233 S4a p BD433 S4a p BDB43 S4a p 

BD234 S4a p BD434 S4a p BD844 S4a p 

BD235 S4a p BD435 S4a p BD845 S4a p 

BD236 S4a p BD436 S4a p BDB46 S4a p 

BD237 S4a p BD437 S4a p BD847 S4a p 

BD238 S4a p BD438 S4a p BD848 S4a p 

BD239 S4a p BD645 S4a p BDB49 S4a p 

BD239A S4a p BD646 S4a p BD850 S4a p 

BD239B S4a p BD647 S4a p BD933 S4a p 

BD239C S4a p BD648 S4a p BD934 S4a p 
BD240 S4a p BD649 S4a p BD935 S4a p 

BD240A S4a p BD650 S4a p BD936 S4a p 

BD240B S4a p BD651 S4a p BD937 S4a p 

BD240C S4a p BD652 S4a p BD938 S4a p 

BD241 S4a p BD675 S4a p BD939 S4a p 

BD241A S4a p BD676 S4a p BD940 S4a p 

BD241B S4a p BD677 S4a p BD941 S4a p 

BD241C S4a p BD678 S4a p BD942 S4a p 

BD242 S4a p BD679 S4a p BD943 S4a p 

BD242A S4a p BD680 S4a p BD944 S4a p 

BD242B S4a p BD681 S4a p BD945 S4a p 

BD242C S4a p BD682 S4a p BD946 S4a p 

BD243 S4a p BD683 S4a p BD947 S4a p 

BD243A S4a p BD684 S4a p BD948 S4a p 

BD243B S4a p BDB13 S4a p BD949 S4a p 

BD243C S4a p BD814 S4a p BD950 S4a p 

BD244 S4a p BD815 S4a p BD951 S4a p 

BD244A S4a p BD816 S4a p BD952 S4a p 

BD244B S4a p BD817 S4a p BD953 S4a p 

BD244C S4a p BD818 S4a p BD954 S4a p 

BD329 S4a p BD825 S4a p BD955 S4a p 

BD330 S4a p BD826 S4a p BD956 S4a p 

BD331 S4a p BDB27 S4a p BDT20 S4a p 

BD332 S4a p BD828 S4a p BDT21 S4a p 

BD333 S4a p BD829 S4a p BDT29 S4a p 

BD334 S4a p BD830 S4a p BDT29A S4a p 

P = Low-frequency power transistors 
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BDT29B S4a p BDT62B S4a p BDV67A S4a p 

BDT29C S4a p BDT62C S4a p BDV67B S4a p 

BDT30 S4a p BDT63 S4a p BDV67C S4a p 

BDT30A S4a p BDT63A S4a p BDV67D S4a p 

BDT30B S4a p BDT63B S4a p BDV91 S4a p 

BDT30C S4a p BDT63C S4a p BDV92 S4a p 

BDT31 S4a p BDT64 S4a p BDV93 S4a p 

BDT31A S4a p BDT64A S4a p BDV94 S4a p 

BDT31B S4a p BDT64B S4a p BDV95 S4a p 

BDT31C S4a p BDT64C S4a p BDV96 S4a p 

BDT32 S4a p BDT65 S4a p BDW55 S4a p 

BDT32A S4a p BDT65A S4a p BDW56 S4a p 

BDT32B S4a p BDT65B S4a p BDW57 S4a p 

BDT32C S4a p BDT65C S4a p BDW58 S4a p 

BDT41 S4a p BDT81 S4a p BDW59 S4a p 

BDT41A S4a p BDT82 S4a p BDW60 S4a p 

BDT41B S4a p BDT83 S4a p BDX35 S4a p 

BDT41C S4a p BDT84 S4a p BDX36 S4a p 

BDT42 S4a p BDT85 S4a p BDX37 S4a p 

BDT42A S4a p BDT86 S4a p BDX42 S4a p 

BDT42B S4a p BDT87 S4a p BDX43 S4a p 

BDT42C S4a p BDT88 S4a p BDX44 S4a p 

BDT51 S4a p BDT91 S4a p BDX45 S4a p 

BDT52 S4a p BDT92 S4a p BDX46 S4a p 

BDT53 S4a p BDT93 S4a p BDX47 S4a p 

BDT54 S4a p BDT94 S4a p BDX62 S4a p 

BDT55 S4a p BDT95 S4a p BDX62A S4a p 

BDT56 S4a p BDT96 S4a p BDX62B S4a p 

BDT57 S4a p BDV64 S4a p BDX62C S4a p 

BDT58 S4a p BDV64A S4a p BDX63 S4a p 

BDT60 S4a p BDV64B S4a p BDX63A S4a p 

BDT60A S4a p BDV64C S4a p BDX63B S4a p 

BDT60B S4a p BDV65 S4a p BDX63C S4a p 

BDT60C S4a p BDV65A S4a p BDX64 S4a p 

BDT61 S4a p BDV65B S4a p BDX64A S4a p 

BDT61A S4a p BDV65C S4a p BDX64B S4a p 

BDT61B S4a p BDV66A S4a p BDX64C S4a p 

BDT61C S4a p BDV66B S4a p BDX65 S4a p 
BDT62 S4a p BDV66C S4a p BDX65A S4a p 
BDT62A S4a p BDV66D S4a p BDX65B S4a p 

P = Low-frequency power transistors 
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BDX65C S4a p BF256B 
BDX66 S4a p BF256C 
BDX66A S4a p BF324 
BDX66B S4a p BF370 
BDX66C S4a p BF410A 

BDX67 S4a p BF410B 
BDX67A S4a p BF410C 
BDX67B S4a p BF410D 
BDX67C S4a p BF419 
BDX68 S4a p BF420 

BDX68A S4a p BF421 
BDX68B S4a p BF422 
BDX68C S4a p BF423 
BDX69 S4a p BF450 
BDX69A S4a p BF451 

BDX69B S4a p BF457 
BDX69C S4a p BF458 
BDX77 S4a p BF459 
BDX78 S4a p BF469 
BDX91 S4a p BF470 

BDX92 S4a p BF471 
BDX93 S4a p BF472 
BDX94 S4a p BF483 
BDX95 S4a p BF485 
BDX96 S4a p BF487 

BDY90 S4a p BF494 
BDY90A S4a p BF495 
BDY91 S4a p BF496 
BDY92 S4a p BF510 
BF198 S3 Sm BF511 

BF199 S3 Sm BF512 
BF240 S3 Sm BF513 
BF241 S3 Sm BF536 
BF245A S5 FET BF550;R 
BF245B S5 FET BF569 

BF245C S5 FET BF579 
BF247A S5 FET BF583 
BF247B S5 FET BF585 
BF247C S5 FET BF587 
BF256A S5 FET BF591 

F ET = Field-effect transistors 
HVP = High-voltage power transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 

book 

S5 
S5 
S3 
S3 
S5 

S5 
S5 
S5 
S4b 
S3 

S3 
S3 
S3 
S3 
S3 

S4b 
S4b 
S4b 
S4b 
S4b 

S4b 
S4b 
S3 
S3 
S3 

S3 
S3 
S3 
S7/S5 
S7/S5 

S7/S5 
S7/S5 
S7 
S7 
S7 

S7 
S4b 
S4b 
S4b 
S4b 

INDEX 

section type no. book section 

FET BF593 S4b HVP 
FET BF620 S7 Mm 
Sm BF621 S7 Mm 
Sm BF622 S7 Mm 
FET BF623 S7 Mm 

FET BF660;R S7 Mm 
FET BF689K S10 WBT 
FET BF763 S10 WBT 
HVP BF767 S7 Mm 
Sm BF819 S4b HVP 

Sm BF820 S7 Mm 
Sm BF821 S7 Mm 
Sm BF822 S7 Mm 
Sm BF823 S7 Mm 
Sm BF824 S7 Mm 

HVP BF840 S7 Mm 
HVP BF841 S7 Mm 
HVP BF857 S4b HVP 
HVP BF858 S4b HVP 
HVP BF859 S4b HVP 

HVP BF869 S4b HVP 
HVP BF870 S4b HVP 
Sm BF871 S4b HVP 
Sm BF872 S4b HVP 
Sm BF926 S3 Sm 

Sm BF936 S3 Sm 
Sm BF939 S3 Sm 
Sm BF960 S5 FET 
Mm/FET BF964 S5 FET 
Mm/FET BF966 S5 FET 

Mm/FET BF967 S3 Sm 
Mm/FET BF970 S3 Sm 
Mm BF979 S3 Sm 
Mm BF980 S5 FET 
Mm BF981 S5 FET 

Mm BF982 S5 FET 
HVP BF989 S7/S5 Mm/FET 
HVP BF990 S7/S5 Mm/FET 
HVP BF991 S7/S5 Mm/FET 
HVP BF992 S7/S5 Mm/FET 

P = Low-frequency power transistors 
Sm =Small-signal transistors 
WBT= Wideband transistors 
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BF994 S7/S5 Mm/FET BFQ63 S10 
BF996 S7/S5 Mm/FET BFQ65 S10 
BFG23 S10 WBT BFQ66 S10 
BFG32 S10 WBT BFQ67 S7 
BFG34 S10 WBT BFQ68 S10 

BFG51 S10 WBT BFQ136 S10 
BFG65 S10 WBT BFR29 S5 
BFG67 S7 Mm BFR30 S7/S5 
BFG90A S10 WBT BFR31 S7/S5 
BFG91A S10 WBT BFR49 S10 

BFG96 S10 WBT BFR53;R S7 
BFP90A S10 WBT BFR54 S3 
BFP91A S10 WBT BFR64 S10 
BFP96 S10 WBT BFR65 S10 
BFQ10 S5 FET BFR84 SS 

BFQ11 S5 FET BFR90 S10 
BFQ12 SS FET BFR90A S10 
BFQ13 S5 FET BFR91 S10 
BFQ14 S5 FET BFR91A S10 
BFQ15 S5 FET BFR92;R S7 

BFQ16 S5 FET BFR92A;R S7 
BFQ17 S7 Mm BFR9J;R S7 
BFQ18A S7 Mm BFR9JA;R S7 
BFQ19 S7 Mm BFR94 S10 
BFQ22S S10 WBT BFR95 S10 

BFQ2J S10 WBT BFR96 S10 
BFQ2JC S10 WBT BFR96S S10 
BFQ24 S10 WBT BFR101A;B S7/S5 
BFQJ2 S10 WBT BFS17;R S7 
BFQ32C S10 WBT BFS18;R S7 

BFQJ2S S10 WBT BFS19;R S7 
BFQJJ S10 WBT BFS20;R S7 
BFQ34 S10 WBT BFS21 S5 
BFQ34T S10 WBT BFS21A S5 
BFQ42 S6 RFP BFS22A S6 

BFQ43 S6 RFP BFS23A S6 
BFQ51 S10 WBT BFT24 S10 
BFQ51C S10 WBT BFT25;R S7 
BFQ52 S10 WBT BFT44 S3 
BFQ53 S10 WBT BFT45 S3 

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

for hybrid circuits 
RFP = R.F. power transistors and modules 

'""' '9861 

section type no. book section 

WBT BFT46 S7/S5 Mm/FET 
WBT BFT92;R S7 Mm 
WBT BFT93;R S7 Mm 
Mm BFW10 S5 FET 
WBT BFW11 S5 FET 

WBT BFW12 S5 FET 
FET BFW13 S5 FET 
Mm/FET BFW16A S10 WBT 
Mm/FET BFW17A S10 WBT 
WBT BFW30 S10 WBT 

Mm BFW61 SS FET 
Sm BFW92 S10 WBT 
WBT BFW92A S10 WBT 
WBT BFW93 S10 WBT 
FET BFX29 SJ Sm 

WBT BFXJO SJ Sm 
WBT BFXJ4 SJ Sm 
WBT BFX84 SJ Sm 
WBT BFX85 SJ Sm 
Mm BFX86 SJ Sm 

Mm BFX87 S3 Sm 
Mm BFX88 SJ Sm 
Mm BFX89 S10 WBT 
WBT BFYSO SJ Sm 
WBT BFY51 SJ Sm 

WBT BFY52 SJ Sm 
WBT BFY55 SJ Sm 
Mm/FET BFY90 S10 WBT 
Mm BG2000 S1 RT 
Mm BG2097 S1 RT 

Mm BGD102 S10 WBM 
Mm BGD102E S10 WBM 
FET BGD104 S10 WBM 
FET BGD104E S10 WBM 
RFP BGX11* S2b ThM 

RFP BGX12* S2b ThM 
WBT BGX13* S2b ThM 
Mm BGX14* S2b ThM 
Sm BGX15* S2b ThM 
Sm BGX17* S2b ThM 

RT = Tripler 
Sm = Small-signal transistors 
WBM= Wideband hybrid IC modules 
WBT= Wideband transistors 



type no. book section type no. 

BGX25 52a ThM BGY84A 
BGY22 56 RFP BGY85 
BGY22A 56 RFP BGY85A 
BGY23 56 RFP BGY93A 
BGY23A 56 RFP BGY93B 

BGY32 56 RFP BGY93C 
BGY33 56 RFP BLU20/12 
BGY35 56 RFP BLU30/12 
BGY36 56 RFP BLU45/12 
BGY40A 56 RFP BLU50 

BGY40B 56 RFP BLU51 
BGY41A 56 RFP BLU52 
BGY41B 56 RFP BLU53 
BGY43 56 RFP BLU60/12 
BGY45A 56 RFP BLU97 

BGY45B 56 RFP BLU98 
BGY46A 56 RFP BLU99 
BGY46~ 56 RFP BLV10 
BGY47 56 RFP BLV11 
BGYSO 510 WBM BLV20 

BGY51 510 WBM BLV21 
BGY52 510 WBM BLV25 
BGY53 510 WBM BLV30 
BGY54 510 WBM BLV30/12 
BGY55 510 WBM BLV31 

BGY56 510 WBM BLV32F 
BGY57 510 WBM BLV33 
BGY58 510 WBM BLV33F 
BGY58A 510 WBM BLV36 
BGY59 510 WBM BLV37 

BGY60 510 WBM BLV45/12 
BGY61 510 WBM BLV57 
BGY65 510 WBM BLV59 
BGY67 510 WBM BLV75/12 
BGY67A 510 WBM BLVS0/28 

BGY70 510 WBM BLV90 
BGY71 510 WBM BLV91 
BGY74 510 WBM BLV92 
BGY75 510 WBM BLV93 
BGY84 510 WBM BLV94 

=series 
R FP = R. F. power transistors and modules 
ThM =Thyristor modules 
WBM =Wideband hybrid IC modules 

INDEX 

book section type no. book section 

510 WBM BLV95 56 RFP 
510 WBM BLV96 56 RFP 
510 WBM BLV97 56 RFP 
56 RFP BLV98 56 RFP 
56 RFP BLV99 56 RFP 

56 RFP BLW29 56 RFP 
56 RFP BLW31 56 RFP 
S6 RFP BLW32 56 RFP 
56 RFP BLW33 56 RFP 
56 RFP BLW34 56 RFP 

56 RFP BLWSOF 56 RFP 
56 RFP BLW60 56 RFP 
56 RFP BLW60C 56 RFP 
56 RFP BLW76 S6 RFP 
56 RFP BLW77 56 RFP 

56 RFP BLW78 56 RFP 
56 RFP BLW79 56 RFP 
56 RFP BLW80 56 RFP 
56 RFP BLW81 56 RFP 
56 RFP BLW82 56 RFP 

56 RFP BLW83 56 RFP 
S6 RFP BLW84 S6 RFP 
56 RFP BLW85 56 RFP 
56 RFP BLW86 56 RFP 
56 RFP BLW87 56 RFP 

56 RFP BLW89 56 RFP 
56 RFP BLW90 56 RFP 
56 RFP BLW91 56 RFP 
56 RFP BLW95 56 RFP 
56 RFP BLW96 56 RFP 

56 RFP BLW97 56 RFP 
S6 RFP BLW98 56 RFP 
56 RFP BLW99 56 RFP 
56 RFP BLX13 56 RFP 
56 RFP BLX13C 56 RFP 

56 RFP BLX14 56 RFP 
56 RFP BLX15 56 RFP 
56 RFP BLX39 56 RFP 
56 RFP BLX65 56 RFP 
56 RFP BLX65E 56 RFP 
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BLX67 S6 RFP BPX71 S8b PDT BSR56 S7/S5 Mm/FET 
BLX68 S6 RFP BPX72 S8b PDT BSR57 S7/S5 Mm/FET 
BLX69A S6 RFP BR100/03 S2b Th BSR58 S7/S5 Mm/FET 
BLX91A S6 RFP BR101 S3 Sm BSR60 S3 Sm 
BLX91CB S6 RFP BRY39 S3 Sm BSR61 S3 Sm 

BLX92A S6 RFP BRY56 S3 Sm BSR62 S3 Sm 
BLX93A S6 RFP BRY61 S7 Mm BSS38 S3 Sm 
BLX94A S6 RFP BRY62 S7 Mm BSS50 S3 Sm 
BLX94C S6 RFP BS107 S5 FET BSS51 S3 Sm 
BLX95 S6 RFP BS170 S5 FET BSS52 S3 Sm 

BLX96 S6 RFP BSD10 S5 FET BSS60 S3 Sm 
BLX97 S6 RFP BSD12 S5 FET BSS61 S3 Sm 
BLX98 S6 RFP BSD20 S5/7 FET BSS62 S3 Sm 
BLY85 S6 RFP BSD22 S5/7 FET BSS63;R S7 Mm 
BLY87A S6 RFP BSD212 S5 FET BSS64;R S7 Mm 

BLY87C S6 RFP BSD213 S5 FET BSS68 S3 Sm 
BLY88A S6 RFP BSD214 S5 FET BSS83 S5/7 FET/Mm 
BLY88C S6 RFP BSD215 S5 FET BST15 S7 Mm 
BLY89A S6 RFP BSR12;R 57 Mm BST16 S7 Mm 
BLY89C S6 RFP BSR13;R S7 Mm BST39 S7 Mm 

BLY90 S6 RFP BSR14;R S7 Mm BST40 S7 Mm 
BLY91A S6 RFP BSR15;R S7 Mm BST50 S7 Mm 
BLY91C S6 RFP BSR16;R S7 Mm BST51 S7 Mm 
BLY92A S6 RFP BSR17;R S7 Mm BST52 S7 Mm 
BLY92C S6 RFP BSR17A;R S7 Mm BST60 S7 Mm 

BLY93A S6 RFP BSR18;R 57 Mm BST61 S7 Mm 
BLY93C S6 RFP BSR18A;R S7 Mm BST62 S7 Mm 
BLY94 S6 RFP BSR19; A S7 Mm BST70A S5 FET 
BLY97 S6 RFP BSR20; A S7 Mm BST72A S5 FET 
BPF24 S8b PDT BSR30 S7 Mm BST74A S5 FET 

BPW22A SSa/b PDT BSR31 S7 Mm BST76A SS FET 
BPW50 S8a/b PDT BSR32 S7 Mm BST78 S5 FET 
BPW71 S8b PDT BSR33 S7 Mm BST80 S5/S7 FET/Mm 
BPX25 S8b PDT BSR40 57 Mm BST82 S5/S7 FET/Mm 
BPX29 S8b PDT BSR41 57 Mm BST84 S5/S7 FET/Mm 

BPX40 S8b PDT BSR42 S7 Mm BST86 S5/S7 FET/Mm 
BPX41 S8b PDT BSR43 S7 Mm BST90 S5 FET 
BPX42 S8b PDT BSR50 S3 Sm BST97 S5 FET 
BPX61 S8b PDT BSR51 53 Sm BST100 S5 FET 
BPX61P S8b PDT BSR52 S3 Sm BST110 S5 FET 

F ET = Field-effect transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 

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

PDT= Photodiodes or transistors 
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BST120 S5/S7 FET/Mm BTW40* 
BST122 S5/S7 FET/M'IA BTW42* 
BSV15 S3 Sm BTW43* 
BSV16 S3 Sm BTW45* 
BSV17 S3 Sm BTW58* 

BSV52;R S7 Mm BTW59* 
BSV64 S3 Sm BTW63* 
BSV78 S5 FET BTW92* 
BSV79 S5 FET BTX18* 
BSVBO S5 FET BTX94* 

BSV81 S5 FET BTY79* 
BSW66A S3 Sm BTY91* 
BSW67A S3 Sm BU426 
BSW68A S3 Sm BU426A 
BSX19 S3 Sm BU433 

BSX20 S3 Sm BU505 
BSX45 S3 Sm BU506 
BSX46 53 Sm BU506D 
BSX47 S3 Sm BU508A 
BSX59 S3 Sm BU508D 

BSX60 S3 Sm BU705 
BSX61 S3 Sm BU706 
BSY95A S3 Sm BU706D 
BT136* S2b Tri BU806 
BT137* S2b Tri BU807 

BT138* S2b Tri BU804 
BT139* S2b Tri BU824 
BT149* S2b Th BU826 
BT151* S2b Th BUP22* 
BT152* S2b Th BUP23* 

BT153 S2b Th BUS11 ;A 
BT155* S2b Th BUS12;A 
BT157* S2b Th BUS13;A 
BTV24* S2b Th BUS14;A 
BTV34* S2b Tri BUS21* 

BTV58* S2b Th BUS22* 
BTV59* S2b Th BUS23* 
BTV60* S2b Th BUT11 ;A 
BTW23* S2b Th BUT11A 
BTW38* S2b Th BUT11AF 

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

for hybrid circuits 
PM = Power MOS transistors 

INDEX 

book section type no. book section 

S2b Th BUV82 S4b SP 
S2b Th BUV83 S4b SP 
S2b Tri BUV89 S4b SP 
S2b Th BUV90;A S4b SP 
S2b Th BUW11 ;A S4b SP 

S2b Th BUW12;A S4b SP 
S2b Th BUW13;A S4b SP 
S2b Th BUW84 S4b SP 
S2b Th BUW85 S4b SP 
S2b Tri BUX46;A S4b SP 

S2b Th BUX47;A S4b SP 
S2b Th BUX48;A S4b SP 
S4b SP BUX BO S4b SP 
S4b SP BUX81 S4b SP 
S4b SP BUX82 S4b SP 

S4b SP BUX83 S4b SP 
S4b SP BUX84 S4b SP 
S4b SP BUX84F S4b SP 
S4b SP BUX85 S4b SP 
S4b SP BUX85F S4b SP 

S4b SP BUX86 S4b SP 
S4b SP BUX87 S4b SP 
S4b SP BUXBB S4b SP 
S4b SP BUX90 S4b SP 
S4b SP BUX98 S4b SP 

S4b SP BUX98A S4b SP 
S4b SP BUX99 S4b SP 
S4b SP BUY89 S4b SP 
S4b SP BUZ10 S9 PM 
S4b SP BUZ10A S9 PM 

S4b SP BUZ11 S9 PM 
S4b SP BUZ11A S9 PM 
S4b SP BUZ14 S9 PM 
S4b SP BUZ15 S9 PM 
S4b SP BUZ20 S9 PM 

S4b SP BUZ21 S9 PM 
S4b SP BUZ23 S9 PM 
S4b SP BUZ24 S9 PM 
S4b SP BUZ25 S9 PM 
S4b SP BUZ30 S9 PM 

Sm = Small-signal transistors 
SP =Low-frequency switching power transistors 
Th = Thyristors 
Tri= Triacs 
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BUZ31 S9 PM 
BUZ32 S9 PM 
BUZ33 S9 PM 
BUZ34 S9 PM 
BUZ35 S9 PM 

BUZ36 59 PM 
BUZ40 S9 PM 
BUZ41A S9 PM 
BUZ42 S9 PM 
BUZ43 S9 PM 

BUZ44A S9 PM 
BUZ45 59 PM 
BUZ45A S9 PM 
BUZ45B 59 PM 
BUZ45C S9 PM 

BUZ46 59 PM 
BUZ50A 59 PM 
BUZ50B S9 PM 
BUZ53A S9 PM 
BUZ54 S9 PM 

BUZ54A 59 PM 
BUZ60 59 PM 
BUZ60B S9 PM 
BUZ63 59 PM 
BUZ63B S9 PM 

BUZ64 59 PM 
BUZ71 59 PM 
BUZ71A 59 PM 
BUZ72 59 PM 
BUZ72A 59 PM 

BUZ73A S9 PM 
BUZ74 59 PM 
BUZ74A 59 PM 
BUZ76 S9 PM 
BUZ76A S9 PM 

BUZ80 S9 PM 
BUZSOA S9 PM 
BUZ83 S9 PM 
BUZ83A S9 PM 
BUZ84 S9 PM 

= series 
PM = Power MOS transistors 
R = Rectified diodes 
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type no. 

BUZ84A 
BY228 
BY229* 
BY249* 
BY260* 

BY261* 
BY329* 
BY359* 
BY438 
BY448 

BY458 
BY505 
BY509 
BY527 
BY584 

BY588 
BY609 
BY610 
BY614 
BY619 

BY620 
BY707 
BY708 
BY709 
BY710 

BY711 
BY712 
BY713 
BY714* 
BYD13 

• BYD33* 
BYD73* 
BYM56 
BYQ28* 
BYR29* 

BYT79* 
BYV10 
BYV19* 
BYV20* 
BYV21 * 

book section type no. book section 

S9 PM BYV22* S2a R 
S1 R BYV23* S2a R 
S2a R BYV24: S2a R 
S2a R BYV26 S1 R 
S2a R BYV27* S 1 /52a R 

S2a R BYV28* 51/52a R 
S2a R BYV29* 52a R 
52a R BYV30* S2a R 
51 R BYV32* S2a R 
51 R BYV33* 52a R 

S1 R BYV34* 52a R 
* S1 R BYV36 51 R 

51 R BYV39* S2a R 
51 R BYV42* 52a R 
S1 R BYV43* 52a R 

51 R BYV72* S2a R 
51 R BYV73* 52a R 
51 R BYV79* S2a R 
S1 R BYV92* 52a R 
51 R BYV95A S1 R 

51 R BYV95B S1 R 
51 R BYV95C 51 R 
S1 R BYV96D S1 R 
S1 R BYV96E S1 R 
51 R BYW25* S2a R 

51 R BYW29* 52a R 
51 R BYW30* S2a R 
51 R BYW31* 52a R 
51 R BYW54 51 R 
51 R BYW55 51 R 

51 R BYW56 51 R 
S1 R BYW92* 52a R 
S1 R BYW93* 52a R 
S2a R BYW94* S2a R 
S2a R BYW95A S1 R 

S2a R BYW95B S1 R 
S1 R BYW95C S1 R 
S2a R BYW96D S1 R 
S2a R BYW96E S1 R 
S2a R BYX25* S2a R 



type no. book section 

BYX30* S2a R 
BYX32* S2a R 
BYX38* S2a R 
BYX39* S2a R 
BYX42* S2a R 

BYX46* S2a R 
BYX50* S2a R 
BYX52* S2a R 
BYX56* S2a R 
BYX90G S1 R 

BYX94 S1 R 
BYX96* S2a R 
BYX97* S2a R 
BYX98* S2a R 
BYX99* S2a R 

BZD23 S1 Vrg 
BZT03 S1 Vrg 
BZV10 S1 Vrf 
BZV11 S1 Vrf 
BZV12 S1 Vrf 

BZV13 S1 Vrf 
BZV14 S1 Vrf 
BZV37 S1 Vrf 
BZV46 S1 Vrg 
BZV49* S1/S7 Vrg/Mm 

azvss: S7 Mm 

~~~g;. S1 Vrg 
S1 Vrg 

BZW14 S1 Vrg 
BZW70* S2a TS 

Bzwe6* S2a TS 
BZW91: S2a TS 
BZX55 S1 Vrg 
azx10: S2a Vrg 
BZX75 S1 Vrg 

BZX79* S1 Vrg 
BZX84* S7/S1 Mm/Vrg 
BZX90 S1 Vrf 
BZX91 S1 Vrf 
BZX92 S1 Vrf 

=series 
LED= Light-emitting diodes 
M = Microwave transistors 

type no. 

BZX93 
BZX94 
BZY91* 
BZY93* 
BZY95* 

BZY96* 
CFX13 
CFX21 
CFX30 
CFX31 

CFX32 
CFX33 
CNG35 
CNG36 
CNR36 

CNX21 
CNX35 
CNX35U 
CNX36 
CNX36U 

CNX38 
CNX38U 
CNX39 
CNX39U 
CNX44 

CNX44A 
CNX46 
CNX48 
CNX48U 
CNX62 

CNX72 
CNX82 
CNX91 
CNX92 
CNY17-1 

CNY17-2 
CNY17-3 
CNY50 
CNY57 
CNY57A 

Mm = Microminiature semiconductors 
for hybrid circuits 

Ph = Photoconductive devices 

book section type no. book 

S1 Vrf CNY57AU SBb 
S1 Vrf CNY57U SBb 
S2a Vrg CNY62 S8b 
S2a Vrq CNY63 S8b 
S2a Vrg CQF24 SSb 

S2a Vrq CQL10A S8b 
S11 M CQL13A S8b 
S11 M CQL16 SBb 
S11 M CQS51L SS a 
S11 M CQS54 sea 

511 M CQS82L sea 
S11 M CQSe2AL sea 
S8b PhC CQSe4L sea 
S8b PhC CQSe6L SS a 
S8b PhC CQS93 SB a 

S8b PhC CQS93E S8a 
S8b PhC CQS93L S8a 
S8b PhC CQS95 S8a 
S8b PhC CQS95E S8a 
S8b PhC CQS95L S8a 

S8b PhC CQS97 S8a 
S8b PhC CQS97E S8a 
S8b PhC CQS97L S8a 
S8b PhC CQT10B sea 
S8b PhC CQT24 sea 

S8b PhC CQT60 sea 
S8b PhC CQT70 sea 
S8b PhC CQTSOL S8a 
S8b PhC CQV70(L) S8a 
S8b PhC CQV70A(L)Sea 

S8b PhC CQV70U(L)S8a 
S8b PhC CQV71A(L)S8a 
S8b PhC CQV72(L) S8a 
S8b PhC CQV80L S8a 
S8b PhC CQV80AL S8a 

S8b PhC CQV80UL S8a 
S8b PhC CQV81L S8a 
S8b PhC CQV82L SB a 
S8b PhC CQW10A(L)S8a 
S8b PhC CQW10B(L)S8a 

PhC = Photocouplers 
R = Rectifier diodes 
TS =Transient suppressor diodes 
Vrf = Voltage reference diodes 
Vrg = Voltage regulator diodes 

INDEX 

section 

PhC 
PhC 
PhC 
PhC 
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 
LED 
LED 
LED 
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INDEX 

type no. book section 

CQW10U(L) SBa LED 
CQW11B(L) SBa LED 
CQW12B(L) SBa LED 
CQW20A SBa LED 
CQW21 SBa LED 

CQW22 S8a LED 
CQW24(L) SBa LED 
CQW54 S8a LED 
CQW60(L) SB a LED 
CQW60A(L) S8a LED 

CQW60U(L) SB a LED 
CQW61(L) S8a LED 
CQW62(L) SBa LED 
CQW89A SBa/b I 
CQW93 SBa LED 

CQW95 S8a LED 
CQW97 SBa LED 
CQX24(L) S8a LED 
CQX51(L) S8a LED 
CQX54(L) S8a LED 

CQX54D SB a LED 
CQX64(L) SB a LED 
CQX64D SB a LED 
CQX74(L) S8a LED 
CQX74D SB a LED 

CQY11B S8b LED 
CQY11C S8b LED 
CQY24B(L) S8a LED 
CQY49B S8b LED 
CQY49C S8b LED 

CQY50 S8b LED 
CQY52 S8b LED 
CQY53S S8b LED 
CQY54A S8a LED 
CQY58A SBa/b I 

CQY89A S8a/b I 
CQY94B(L) sea LED 
CQY95B sea LED 
CQY96(L) SBa LED 
CQY97A sea LED 

* =series 
A = Accessories 
I = Infrared devices 
LED = Light-emitting diodes 
M = Microwave transistors 
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type no. book section 

Fresnel- SBb A 
lens 

H11A1 SBb PhC 
H11A2 S8b PhC 
H11A3 S8b PhC 

H11A4 S8b PhC 
H11A5 S8b PhC 
H11B1 S8b PhC 
H11B2 SBb PhC 
H11B3 S8b PhC 

H11B255 SBb PhC 
KMZ10A S13 SEN 
KMZ10B S13 SEN 
KMZ10C S13 SEN 
KP100A S13 SEN 

KP101A S13 SEN 
KPZ20G S13 SEN 
KPZ21G S13 SEN 
KTY81* S13 SEN 
KTY83* S13 SEN 

KTY84* S13 SEN 
LAE2001R S11 M 
LAE4001Q S11 M 
LAE4001R S11 M 
LAE4002S S11 M 

LAE6000Q S11 M 
LBE1004R S11 M 
LBE1010R S11 M 
LBE2003S S11 M 
LBE2005Q S11 M 

LBE2008T S11 M 
LBE2009S S11 M 
LCE1010R S11 M 
LCE2003S S11 M 
LCE2005Q S11 M 

LCE2008T S11 M 
LCE2009S S11 M 
LJE42002T S11 M 
LKE1004R 
LKE2002T 

S11 M 
S11 M 

PhC = Photocouplers 
SEN =Sensors 

type no. book 

LKE2004T S11 
Ll{E2015T S11 
LKE21004R S11 
LKE21015T S11 
LKE21050T S11 

LKE27010R S11 
LKE27025R S11 
LKE32002T S11 
LKE32004T S11 
LTE42005S S11 

LTE42008R S11 
LTE42012R S11 
LV1721E50R S11 
LV2024E45R S11 
LV2327E40R S11 

LV3742E16R S11 
LV3742E24R S11 
LWE2015R S11 
LWE2025R S11 
LZ1418E100RS11 

MCA230 SBb 
MCA231 S8b 
MCA255 SBb 
MCT2 S8b 
MCT26 S8b 

MKB12040WS S11 
MKB12100WS S11 
MKB12140W S11 
M06075B200ZS11 
M06075B400ZS11 

MRB12175YR S11 
MRB12350YR S11 
MS1011B700YS11 
MS6075B800ZS11 
MSB12900Y S11 

MZ0912B75Y S11 
MZ0912B150YS11 
OM2e6; M S13 
OM2e7; M S13 
OM320 S10 

WBM =Wideband hybrid IC modules 

section 

M 
M 
M 
M 
M 

M 
M 
M 
M 
M 

M 
M 
M 
M 
M 

M 
M 
M 
M 
M 

PhC 
PhC 
PhC 
PhC 
PhC 

M 
M 
M 
M 
M 

M 
M 
M 
M 
M 

M 
M 
SEN 
SEN 
WBM 



INDEX 

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

OM321 S10 WBM OSS9215 S2a St PMBF4392 S7 Mm 
OM322 S10 WBM OSS9410 S2a St PMBF4392 S7 Mm 
OM323 S10 WBM OSS9415 S2a St P044 S8b PhC 
OM323A S10 WBM P2105 S8b I P044A S8b PhC 
OM335 S10 WBM PBMF4391 S5 FET PPC5001T S11 M 

OM336 S10 WBM PBMF4392 S5 FET PQC5001T S11 M 
OM337 S10 WBM PBMF4393 S5 FET PTB23001X S11 M 
OM337A S10 WBM PDE1001U S11 M PTB23003X S11 M 
OM339 S10 WBM PDE1003U S11 M PTB23005X S11 M 
OM345 S10 WBM PDE1005U S11 M PTB32001X S11 M 

OM350 S10 WBM PDE1010U S11 M PTB32003X S11 M 
OM360 S10 WBM PEE1001U S11 M PTB32005X S11 M 
OM361 S10 WBM PEE1003U S11 M PTB42001X S11 M 
OM370 S10 WBM PEE1005U S11 M PTB42002X S11 M 
OM386B S13 SEN PEE1010U S11 M PTB42003X S11 M 

OM386M S13 SEN PH2222;R S3 Sm PV3742B4X S11 M 
OM387B S13 SEN PH2222A;R S3 Sm PVB42004X S11 M 
OM387M S13 SEN PH2369 S3 Sm PZ1418B15U S11 M 
OM388B S13 SEN PH2907;R S3 Sm PZ1418B30U S11 M 
OM389B S13 SEN PH2907A;R S3 Sm PZ 1721B12U S11 M 

OM931 S4a p PH2955T S4a p PZ1721B25U S11 M 
OM961 S4a p PH3055T S4a p PZ2024B10U S11 M 
OSB9110 S2a St PH5415 S3 Sm PZ2024B20U S11 M 
OSB9115 S2a St PH5416 S3 Sm PZB16035U S11 M 
OSB9210 S2a St PH13002 S4b SP PZB27020U S11 M 

OSB9215 S2a St PH13003 S4b SP RPY97 S8b I 
OSB9410 S2a St PHSD51 S2a R RPY100 S8b I 
OSB9415 S2a St PKB3001U S11 M RPY101 S8b I 
OSM9110 S2a St PKB3003U S11 M RPY102 S8b I 
OSM9115 S2a St PKB3005U S11 M RPY103 S8b I 

OSM9210 S2a St PKB12005U S11 M RPY107 S8b I 
OSM9215 S2a St PKB20010U S11 M RPY109 S8b I 
OSM9410 S2a St PKB23001U S11 M RV3135B5X S11 M 
OSM9415 S2a St PKB23003U S11 M RX1214B300YS11 M 
OSM9510 S2a St PKB23005U S11 M RXB12350Y S11 M 

OSM9511 S2a St PKB25006T S11 M RZ1214B35Y S11 M 
OSM9512 S2a St PKB32001U S11 M RZ1214B60W S11 M 
OSS9110 S2a St PKB32003U S11 M RZ1214B65Y S11 M 
OSS9115 S2a St PKB32005U S11 M RZ1214B125WS11 M 
OSS9210 S2a St PMBF4391 S7 Mm RZ1214B125YS11 M 

F ET = Field-effect transistors R = Rectifier diodes 
I = Infrared devices SEN = Sensors 
M = Micriwave transistors Sm = Small-signal transistors 
Mm = Microminiature semiconductors 

for hybrid circuits 
SP = Low-frequency switching power transistors 
St = Rectifier stacks 

P = Low-frequency power transistors WBM =Wideband hybrid IC modules 
PhC = Photocouplers 
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type no. book section type no. 

RZ1214B150YS11 M TIP130 
RZ2833B45W S11 M TIP131 
RZ3135B15U S11 M TIP132 
RZ3135B15W S11 M TIP135 
RZ3135B25U S11 M TIP136 

RZ3135B30W S11 M TIP137 
RZB12100Y S11 M TIP140 
RZB12J50Y S11 M TIP141 
RZZ1214B300YS11 M TIP145 
SL5500 S8b PhC TIP146 

SL5501 SBb PhC TIP147 
SL5502R SBb PhC TIP2955 
SL5504 SBb PhC TIP3055 
SL5504S S8b PhC 1N821;A 
SL5505S S8b PhC 1N823;A 

SL5511 S8b PhC 1N825;A 
T.IP29* S4a p 1N827;A 
TIP30* S4a p 1N829;A 
TIP31·* S4a p 1N914 
TIP32* S4a p 1N916 

TIP33* S4a p 1N3879 
TIP34* S4a p 1N3880 
TIP41* S4a p 1N3881 
TIP42* S4a p 1N3882 
TIP47 S4a p 1N3883 

TIP48 S4a p 1N3889 
TIP49 S4a p 1NJ890 
TIP50 S4a p 1NJ891 
TIP110 S4a p 1NJ892 
TIP111 S4a p 1N3893 

TIP112 S4a p 1N3909 
TIP115 S4a p 1NJ910 
TIP116 S4a p 1N3911 
TIP117 S4a p 1NJ912 
TIP120 S4a p 1N3913 

TIP121 S4a p 1N4001G 
TIP122 S4a p 1N4002G 
TIP125 S4a p 1N400JG 
TIP126 S4a p 1N4004G 
TIP127 S4a p 1N4005G 

=series 
M =Microwave transistors 
P = Low-frequency power transistors 
PhC = Photocouplers 
R = Rectifier diodes 
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book section type no. 

S4a p 1N4006G 
S4a p 1N4007G 
S4a p 1N4148 
S4a p 1N4150 
S4a p 1N4151 

S4a p 1N4153 
S4a p 1N4446 
S4a p 1N4448 
S4a p 1N4531 
S4a p 1N4532 

S4a p 1N5059 
S4a p 1N5060 
S4a p 1N5061 
S1 Vrf 1N5062 
S1 Vrf 1N5832 

S1 Vrf 1N5833 
S1 Vrf 1N5834 
S1 Vrf 1N6097 
S1 SD 1N6098 
S1 SD 2N918 

S2a R 2N929 
S2a R 2N930 
S2a R 2N1613 
S2a R 2N17r1 
S2a R 2N1893 

S2a R 2N2219 
S2a R 2N2219A 
S2a R 2N2222 
S2a R 2N2222A 
S2a R 2N2297 

S2a R 2N2368 
S2a R 2N2369 
S2a R 2N2369A 
S2a R 2N2483 
S2a R 2N2484 

S1 R 2N2904 
S1 R 2N2904A 
S1 R 2N2905 
51 R 2N2905A 
S1 R 2N2906 

SD 
Sm 
Vrf 
WBT 

= Small-signal diodes 
= Small-signal transistors 
= Voltage reference diodes 
= Wideband transistors 

book section 

S1 R 
S1 R 
S1 SD 
S1 SD 
S1 SD 

S1 SD 
S1 SD 
S1 SD 
S1 SD 
S1 SD 

S1 R 
S1 R 
S1 R 
S1 R 
S2a R 

S2a R 
S2a R 
S2a R 
S2a R 
S10 WBT 

S3 Sm 
S3 Sm 
SJ Sm 
SJ Sm 
S3 Sm 

S3 Sm 
SJ Sm 
S3 Sm 
SJ Sm 
S3 Sm 

S3 Sm 
SJ Sm 
S3 Sm 
SJ Sm 
S3 Sm 

S3 Sm 
S3 Sm 
S3 Sm 
S3 Sm 
SJ Sm 



type no. book section 

2N2906A S3 Sm 
2N2907 S3 Sm 
2N2907A S3 Sm 
2N3019 S3 Sm 
2N3020 S3 Sm 

2N3053 S3 Sm 
2N3375 S6 RFP 
2N3553 S6 RFP 
2N3632 S6 RFP 
2N3822 SS FET 

2N3823 55 FET 
2N3866 S6 RFP 
2N3903 S3 Sm 
2N3904 S3 Sm 
2N3905 S3 Sm 

2N3906 S3 Sm 
2N3924 S6 RFP 
2N3926 S6 RFP 
2N3927 S6 RFP 
2N3966 S5 FET 

2N4030 53 Sm 
2N4031 S3 Sm 
2N4032 S3 Sm 
2N4033 S3 Sm 
2N4091 S5 FET 

2N4092 S5 FET 
2N4093 55 FET 
2N4123 S3 Sm 
2N4124 S3 Sm 
2N4125 S3 Sm 

A =Accessories 
F ET = Field-effect transistors 
Ph = Photoconductive devices 
PhC = Photocouplers 

type no. 

2N4126 
2N4391 
2N4392 
2N4393 
2N4427 

2N4856 
2N4857 
2N4858 
2N4859 
2N4860 

2N4861 
2N5400 
2N5401 
2N5415 
2N5416 

2N5550 
2N5551 
2N6659 
2N6660 
2N6661 

4N25 
4N25A 
4N26 
4N27 
4N28 

4N35 
4N36 
4N37 
4N38 
4N38A 

RFP = R.F. power transistors and modules 
Sm = Small-signal transistors . 

INDEX 

book section type no. book section 

S3 Sm 502CQF S8b Ph 
S5 FET 503CQF S8b Ph 
55 FET 504CQL S8b Ph 
S5 FET 516CQF-B S8b Ph 
56 RFP 56201d S4b A 

S5 FET 56201j S4b A 
55 FET 56245 S3, 10 A 
55 FET 56246 S3, 10 A 
S5 FET 56261a 54b A 
S5 FET 56264a,b S2a/b A 

55 FET 56295 S2a/b A 
53 Sm 56326 S4b A 
53 Sm 56339 S4b A 
53 Sm 56352 S4b A 
S3 Sm 56353 S4b A 

S3 Sm 56354 S4b A 
S3 Sm 56359b S2,4b A 
SS FET 56359c S2,4b A 
55 FET 56359d S2,4b A 
SS FET 56360a S2,4b A. 

S8b PhC 56363 S2,4b A 
S8b PhC 56364 S2, 4b A 
S8b PhC 56367 S2a/b A 
S8b PhC 56368a S2, 4b A 

I S8b PhC 56368b S2,4b A 

I 
S8b PhC 56369 S2,4b A I 58b PhC 56378 S2,4b A 

J 
S8b PhC 56379 S2,4b A 
S8b PhC 56387a,b 54b A 
S8b PhC 
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Ireland: PHILIPS ELECTRICAL(IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 693355. 
Italy: PHILIPS S.p.A., Sezione Elcoma, Piazza IV Novembre 3, 1-20124 MILANO, Tel. 2-6752.1. 
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bldg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611 . 

(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521 . 
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 ltaewon-dong, Yongsan-ku, SEOUL, Tel. 794-5011 . 
Malaysia: PHILIPS MALAYSIA SON. BER HAD, No. 4 Persiaran Baral, Petaling Jaya, P.O.B. 2163, KUALA LUMPUR, Selangor, Tel. 77 4411 . 
Mexico: ELECTRONICA, S.Ade C.V., Carr. M6xico-Toluca km. 62.5, TOLUCA, Edo. de M6xico 50140, Tel. Toluca 91(721)613-00. 
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 793333. 
New Zealand: PHILIPS NEW ZEALAND LTD., Elcoma Division, 110 Mt. Eden Road, C.P.0 . Box 1041 , AUCKLAND, Tel. 605-914. 
Norway: NORSKA/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. 680200. 
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. 326070. 
Phlllpplnes: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911 , Makati Comm. Centre, MAKA Tl-RIZAL 3116, Tel. 86-89-51 to 59. 
Portugal: PHILIPS PORTIJGUESA SAR.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. 683121 . 
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231 , Tel. 3502 000 .. 
South Africa: EDAC (PTY.) LTD., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doomfontein, JOHANNESBURG 2001 , Tel. 614-236219. 
Spain: MINIWATT SA, Balmes 22, BARCELONA 7, Tel. 3016312. 
Sweden: PHILIPS KOMPONENTER A.B., Lidingovagen 50, S-11584 STOCKHOLM 27, Tel. 0817821000. 
Swltzer1and: PHILIPS A.G .. Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01-4882211 . 
Taiwan: PHILIPS TAIWAN LTD., 150Tun Hua North Road, P.O. Box22978, TAIPEI, Taiwan, Tel. 7120500. 
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961 , BANGKOK, Tel. 233-6330-9. 
Turkey: TORK PHILIPS TICARET A.S., Elcoma Department, Inonu Cad, No. 78-80, P.K.504, 80074 ISTANBUL, Tel. 435910. 
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-5806633. 
United States: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, A.I. 02876, Tel. (401) 762-9000. 

(Passive Devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000. 
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N. Glen Park Rd., MILWAUKEE, WI 53201 , Tel. (414)228-7380. 
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 991-2000. 

Uruguay: LUZILECTRON SA, Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. 914321 . 
Venezuela: IND. VENEZOLANAS PHILIPS SA, c/o MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931 . 

For all other countries apply to: Philips Electronic Components and Materials Division, International Business Relations, P.O. Box 218, 
5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcnl 
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