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Virtually the whole range of electronic
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application possibilities of optoelectronic
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- our development activities are
continuously marching forward. With your
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make available new components which
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1.1. Summary of Types
Optoelectronic semiconductor devices

Types so far available New types
Photovoltaic cells
Silicon photovoltaic cells BP 100, BPX 79, BPY 11,
BPY 47, BPY 48, BPY 64,
TP 60, TP 61,
Photodiodes
Silicon differential photodiodes
BPX 48
Silicon photodiodes BPX 60, BPX 63, BPX 65, BPW 32, BPW 33, BPW 34,
BPX 90, BPX 91, BPX 92, BPX 61, BPX 66
BPX 93, BBPY 12
Phototransistors
Silicon phototransistors BP 101, BP 102, BPX 38, BP 103
BPX 43,BPX 62, BPX 81,
BPY 61, BPY 62
Silicon phototransistor arrays
BPX 80 to BPX 89
Light emitting diodes (LEDs)
GaAs infrared emitting diodes CQY 17, ECQY 18, LD 261 CQy 57, cQy 77, cay 78,
LD 241
GaAs infrared emitting diode arrays
LD 260 to LD 269
GaAsP light emitting diodes
(red light) BLD 40, LD 461, LD 50 CQY 26 A,LD30A,C,
GaAsP light emitting diode arrays LD 41A,LD 461A
(red light) LD 460 to LD 469
GaP light emitting diodes
{green light) LD 47 CQY 28A,LD 37 A,
GaP light emitting diode arrays LD57 A, LD471A
(green light) LD 470to LD 479
GaP light emitting diodes
(yellow light) CQY 29A,LD35A,

GaP light emitting diode arrays
(yellow light)

Optoelectronic couplers
CNY 17, CNY 18

Photoconductive cells RPY 60, RPY 61, RPY 62,
RPY 63, RPY 64

Threshold switch for optoelectronic applications

B Not for new equipment

LD55A,LD481A
LD 480 to LD 489

FW 9801, FW 9802

TPV 63



Summary of Types

Silicon photovoltaic cells

Type Sensitivity Open circuit voltage at E, = Dark current Page
Ig at
100 lux 10 000 lux Tamb = 25°C
S (nA/lux) VL (mV) VL (mV) Ir (pA)

BP 100 0.025 (2 0.019) 170 (= 120) = 200") 3(£10) 61

BPX 79 0.135 (2 0.1) 320 (= 220) 2 310 0.3 (< 50) 66

BPY 11 0.04 (=0.028) 220 (z 180) z 260") 1(<10) 70

BPY 11/ 0.04 (20.028) 220 (z 180) 2 2601 1(£10) 70

BPY 11/11 0.04 (20.028) 220 (2 180) 2 2601 1(210) 70

BPY 11/lll | 0.04 (= 0.028) 220 (z 180) 2 260) 1(<10) 70

BPY 47 1.3 (20.9) 300 (= 150) 2 450 - 75

BPY 48 0.43 (20.3) 300 (z 150) 2 450 - 80

BPY 64 0.23 (20.16) 300 (2 150) z 450 - 85

TP 60 1.0 (20.7) 300 (= 140) 2 440 - 90

TP 61 1.0 (20.7) 300 (= 140) 2 440 - 90

1 E, =1000 lux

Silicon differential photodiodes

Type Sensitivity Reverse voltage Dark current Page

Ig at Tamp = 25°C
S (nA/lux) Vg (V) (nA)

BPX 48 32 (z215) 10 0.1(£0.2) 48

Silicon photodiodes

Type Sensitivity Reverse voltage Dark current Page

Ig at Tamp = 25°C
S (nA/lux) VR (V) (nA) [pA]

¥ BPW 32 10 7 [15] 103
v BPW 33 50 (= 35) 7 [20 (= 100)] 108
¥ BPW 34 70 (= 50) 32 [2 (£ 30)] 113

BPX 60 50 (z 35) 32 7 (£ 300) 118
V¥ BPX 61 70 (z 50) 32 2(< 30) 123

BPX 63 10 7 [0.15] 128

BPX 65 10(27) 50 1(<5) 133
V¥ BPX 66 9 (25) 50 0.15 (£ 0.3) 138

BPX 90 40 (2 25) 32 5 (£ 200) 143

BPX 91 50 (= 35) 32 7 (< 300) 148

BPX 92 7 (z24) 32 1(<100) 153

BPX 93 8 (25) 32 0.5 (£50) 158
W BPY 12 2100 20 100 (£ 1000) 162

The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature
of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).

V¥ New type B Not for new rquipment
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1.1. Summary of Types
Silicon phototransistors

Type Photocurrent Ip Collector-emitter | Collector-emitter Page
at Vcg =5V, reverse voltage leakage current
E, = 1000 lux at Vcg= 25V, [30V]
Ip (mA) Vee (V) E=0; Iceo (nA)
BP 101/1 0.063 t0 0.125 32 [5 (< 100)] 171
BP 101/11 0.1t00.2 32 [5 (< 100)] 171
BP 101/l | 0.16t0 0.32 32 [5 (< 100)] 171
BP 101/IlV | 0.25t0 0.5 32 [6 (< 100)] 171
BP 102/1 0.16 t0 0.32 32 [5 (< 100)] 176
BP 102/11 0.2510 0.5 32 [5 (< 100)] 176
BP 102/1ll | 0.4t00.8 32 [5 (£ 100)] 176
BP 102/iV | 0.63t0 1.25 32 [5 (< 100)] 176
¥ BP 103/i 0.16 10 0.32 100 [5 (< 100)] 181
¥ BP 103/l 0.2510 0.5 100 [5 (< 100)] 181
Vv BP 103/l | 0.4t0 0.8 100 [5 (£ 100)] 181
¥ BP103/IV | 0.63t0 1.25 100 [5 (£ 100)] 181
BPX 38/1 0.4t00.8 50 5(<£200) 186
BPX 38/l | 0.63t01.25 50 8 (<200) 186
BPX 38/lll | 1.0t0 2.0 50 12 (£ 500) 186
BPX 38/IV | 1.6103.2 50 20 (= 500) 186
BPX 43/ 1.6to 3.2 50 5(<200) 191
BPX 43/l | 25t05.0 50 8(<200) 191
BPX 43/l | 4.0t05.0 50 12 (< 500) 191
BPX43/IlV | 6.3t012.5 50 20 (< 500) 191
BPX 62/1 0.41t00.8 50 10 (< 100) 196
BPX 62/l | 0.63to 1.25 50 10 (< 100) 196
BPX 62/Il | 1.0t02.0 50 10 (< 100) 196
BPX 62/IV | 1.6t03.2 50 10 (< 100) 196
BPX 81/1 0.63to 1.25 32 25 (< 200) 200
BPX 81/11 1.0t0 2.0 32 25 (< 200) 200
BPX 81/Il1 | 1.6t03.2 32 25 (< 200) 200
BPX81/lV | 25t05.0 32 25 (< 200) 200
BPY 61/i 0.8to 1.6 32 5 (< 100) 208
BPY 61/l 1.2510 2.5 32 5 (£ 100) 208
BPY 61/l | 20t0 4.0 32 5 (< 100) 208
BPY 61/IV | 3.2t06.3 32 5 (< 100) 208
BPY 62/1 1.251t02.5 32 5 (< 100) 212
BPY 62/1l 2.0t0 4.0 32 5(<100) 212
BPY 62/lll | 3.2t06.3 32 5 (< 100) 212

The illuminance indicated refers to unifiltered radiation of a tungsten filament lamp at a colour temperature of
2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).

¥ New type

n



1.1. Summary of Types
Silicon phototransistor arrays

Type Photocurrent Ip Collector-emitter | Collector-emitter Page
(number of atVee =5V, reverse voltage leakage current
phototransistors | E, = 1000 Ix atVeg =25V,
per array) Ip (MA) Vee (V) E=0, Iceo (nA)
BPX 81 (1)) 32 204
BPX 82 (2) 32 204
BPX 83 (3) 32 204
gg;(( 84 (4) 32 204
85 (5) 32 204
BPX 86 (6) 0.41t06.3 32 25 (< 200) 204
BPX 87 (7) 32 204
BPX 88 (8) 32 204
BPX 89 (9) 32 204
BPX 80 (10) 32 204

The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of 2856 K
(standard light A in accordance with DIN 5033 and IEC publ. 306-1).

GaAs infrared emitting diodes

Type Radiant intensity | Radiant flux Half Max. perm.| Page
| Ir =100 mA [50 mA] angle ¢ forward
Ir = 100 mA e (MW) (for 50% I, max)| current
[50 mA]
{mW/sr) De
Ie b, at @ total |(degree) Ir (mA)
cay 17/iv 1.1t0238 15° |4 13 100 221
cay 17/v 1.8t0 4.5 15° (6.3 |13 100 221
W CQy 18/l 0.8t0 2.0 30° (25 |45 100 226
H CQY 18/IvV 1.251t0 3.2 30° (4 45 100 226
| CQY 18/V 2t05.0 30° |63 (45 100 226
¥ CQY57/1 [[0.5t01.0] [1.0] [12 100 231
¥ CQY 57/11 |[0.8to 1.6] [1.6] [12 100 231
¥ CQY 57/Ill |[1.25 to 2.5] [2.5] |12 100 231
¥ CQY 57/IV |[2.0t0 4.0] [4.0] |12 100 231
v CQY77/1 [8to16 25 |6 230 236
VY CAQy 77/l (1251025 40 |6 230 236
¥ CQY 77/l | 20to 40 63 |6 230 236
¥ CQY 78/1 {1.0t0 2.0 25 |40 230 241
V¥ CQY 78/l (1.6t03.2 40 |40 230 241
¥ CQY 78/lll | 2,510 5.0 6.3 |40 230 241
v LD 241/ 1.0t0 2.0 40 |60 230 246
VvV LD241/II (16t03.2 6.3 (60 230 246
¥ LD 241/ll {251t05.0 10 |60 230 246
LD 261/l [0.28t0 0.71] |30° |[1.0] |30 60 251
LD 261/11 [0.45t01.112] [30° ([1.6] |30 60 251
LD 261/ [0.71 to 1.8] 30° ([2.5] |30 60 251
LD 261/1V [1.12t0 2.8] 30° |[4.0] |30 60 251

1) Ip spread within one array < 1: 2 (matching factor 0.5) closer spread values upon request
2) Measured with HP radiant flux meter 8334A (option 013) measuring distance = 70 mm.

¥ New type B Not for new equipment
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1.1. Summary of types
GaAs Infrared emitting diode arrays

Type Radiant flux Half angle ¢ Max. perm. Page

(Number | Ir = 50 mA ¢ (MW) (for 50% Iy max} forward current

of diodes

per array) | &, at @ &, total | degree I (mA)

LD 261 (1) 256

LD 262 (2) 256

LD 263 (3) 256

LD 264 (4) 256

LD 265 (5) o 256

LD 267 (7) 256

LD 268 (8) 256

LD 269 (9) 256

LD 260 (10) 256

11, spread within one array <1: 2 (matching factor 0.5) closer spread values upon request

GaAsP light emitting diodes (red light)

Type Luminous intensity| Half angle ¢ Case Reverse current' | Page

atI[r=20mA | (for 50%1, max) | colour atVg =3V
I {mcd) Ir (LA)
degree

YCQY26A | 08 30 red diffuse 0.01(£10) 265
v CQy 26/1 | 1.5(21.0) 30 red diffuse 0.01(210) 265
v CQy 26/l | 25(22.0) 30 red diffuse 0.01(£10) 265
VLD30A 0.8 35 red diffuse 0.01(£10) 271
¥ LD 30/1 1.5(21.0) 35 red diffuse 0.01(£10) 271
¥ LD 30/l 25(22.0) 35 red diffuse 0.01(£10) 271
YLD30C 25(21.0) 25 glass clear 0.01(£10) 271
M LD 40/1 0.7(z20.3) 40 red diffuse 0.01(£10) 275
N LD 40/11 1.2(20.8) 40 red diffuse 0.01(£10) 275
VLD41A 08 30 red diffuse 0.01 (£10) 279
VY LD 41/l 1.5 (21.0) 30 red diffuse 0.01(£10) 279
Vv LD 41/l 2.5(z2.0) 30 red diffuse 0.01(£10) 279

LD 50/1 3.0(z2.0) 12 -red diffusg 0.01(£10) 284

LD 50/11 6.0(24.0) 12 red diffuse 0.01(=£10) 284

LD 461 1 (20.6) 50 white diffuse | 0.01 (< 10) 289
VLD461A | 204 50 white diffuse | 0.01 (£ 10) 289

GaAsP light emitting diode arrays (red light)

Type Luminous intensity | Half angle ¢ Case Reverse Page

(Number of atIr = 20 mA (for 50% Iy max) colour current at

LEDs per I, (mcd) VR=3V

array) degree Ig (LA)

LD 462 (2) 295

LD 463 (3) 295

LD 464 (4) 295

LD 465 (5) 295

LD 466 (6) 0.6t0 1.2 50 white diffuse| ; 0.01 (= 10) 295

LD 467 (7) 295

LD 468 (8) 295

LD 469 (9) 295

LD 460 (10) 295

V¥ New type; B Not for new equipment



1.1. Summary of Types
GaP light emitting diodes (green light)

Type Luminous Half angle ¢ Case Reverse current| Page
intensity (for 50% Iy max) colour atVg =3V
at I = 20 mA Ir (LA)
I, (mcd) (degree)
v CQY28A | 1.2 25 green diffuse| 0.01 (< 10) 299
¥ CQY 28/1 | 3.0(= 2.5) 25 green diffuse| 0.01 (£ 10) 299
¥ CQY 28/1l | 5.5(24.0) 25 green diffuse| 0.01 (< 10) 299
vLD37A 1.0 35 green diffuse| 0.01 (< 10) 304
v LD 37/1 25(z2.0) 35 green diffuse| 0.01 (< 10) 304
v LD 37/1 5.0(23.0) 356 green diffuse| 0.01.(< 10) 304
VLD5G7A 1.2 25 green diffuse| 0.01 (£ 10) 309
VY LD 57/l 3.0(z2.5) 25 green diffuse| 0.01 (£ 10) 309
Y LD57/1 5.5 (24.0) 25 green diffuse| 0.01 (£ 10) 309
LD 471 45 (23.2) 50 green diffuse| 0.1 (£ 10) 314
VIDA471A | 21.25 50 green diffuse| 0.1 (£ 10) 314
GaP light emitting diode arrays (green light)
Type Luminous Half angle ¢ Case Reverse current| Page
(Number of | intensity (for 50% Iy max) colour atVg =3V
LEDs per at Ir = 20 mA Ig (pA)
array) Iy (mcd) (degree)
LD 472 (2) 319
LD 473 (3) 319
LD 474 (4) 319
LD 475 (5) 319
LD 476 (6) | 13.2t06.3 50 green diffuse| } 0.1(< 10) 319
LD 477 (7) 319
LD 478 (8) 319
LD 479 (9) 319
LD 470 (10) 319
GaP light emitting diodes (yellow light)
Type Luminous Half angle ¢ Case Reverse current| Page
intensity (for 50% Iy, max) colour atVg =3V
at I = 20 mA IR (LA)
1, (med) (degree)
Y CQY29A 1.5 25 yellow diffuse| 0.01 (< 10) 324
v cQy 29/1 4.0(z 3.0) 25 yellow diffuse| 0.01 (< 10) 324
Y cQy 29/11 7.0(z25.0) 25 yellow diffuse| 0.01 (< 10) 324
VLD35A 1.5 35 yellow diffuse| 0.01 (< 10) 329
¥ LD 35/I 3.5(22.5) 35 yellow diffuse | 0.01 (< 10) 329
¥ LD 35/I11 6.0 (2 4.0) 35 yellow diffuse| 0.01 (< 10) 329
VLD55 A 1.5 25 yellow diffuse | 0.01 (£ 10) 334
VLD 55/I 4.0(z 3.0) 25 yellow diffuse | 0.01 (< 10) 334
¥ LD 55/l 7.0(=5.0) 25 yellow diffuse | 0.01 (< 10) 334
VLD 481 7(z4) 50 yellow diffuse | 0.1 (< 10) 339
¥ New type



1.1. Summary of Types

GaP light emitting diode arrays (yellow light)

Type Luminous intensity Half angle ¢ Case Page
(Number at Ir = 20 mA (for 50% Iy max) colour
of diodes I, {(mcd)
per array) degree
V¥ LD 482 (2) 344
V¥ LD 483 (3) 344
V LD 484 (4) 344
¥ LD 485 (5) 344
V LD 486 (6) 4t08 50 yellow diffuse 344
V LD 487 (7) 344
V LD 488 (8) 344
V LD 489 (9) 344
¥ LD 480 (10) 344
Optoelectronic couplers
Type Current Insulation | GaAs LED Phototransistor Page
transfer test
ratio in % voltage Forward | Reverse | Collector | Collector
Ic/Ie (10 mA)| Vig (V) current voltage current voltage
Ir(mA) | Vg(V) Ic (mA) Veeo (V)
CNY 17/1 | 40-80 4000 = 60 3 100 70 351
CNY 17/1l | 63-125 4000 = 60 3 100 70 351
CNY 17/l1| 100-200 4000 = 60 3 100 70 351
CNY 17/IvV| 160-320 4000 = 60 3 100 70 351
CNY 18/1 10-20 800 = 60 3 100 32 357
CNY 18/11 | 16-32 800 = 60 3 100 32 357
CNY 18/lll| 25-50 800 = 60 3 100 32 357
CNY 18/IV| 40-80 800 = 60 3 100 32 357
Photoresistors
Type Operating| Dark Light Wavelength of the Page
voltage resistance resistance max. sensitivity
Va(V) | Rol(Q) R1000 (€2) [R20] | 4s max {(nM)
V¥ FW 9801 100 28-105 [ 600] 575 363
V¥ FW 9802 200 28-105 [1800] 575 363
RPY 60 100 21-108 300 to 800 720 365
RPY 61 50 21-1086 300 to 800 650 368
RPY 62 100 21-108 3500 550 371
RPY 63 50 21-106 300 to 800 550 374
RPY 64 100 21-108 3500 550 377
Threshold switch for optoelectronic applications
Type Max. operating | Input Switching| Rise time Temperature Page
voltage current threshold coefficient
Ie (pA) Ves (V) | dVa (V) TC (%/K)
Vbatt dt s
¥ TPV63| +10 20 0.8 3 -06 383
¥ New type
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1.2. Symbols, alphabetically

Iceo
Teav
Ieso
frs
Ir
Ie

Ik

Ikzs

16

Anode

Radiant sensitive area

Base terminal

Static current gain, emitter circuit
Collector terminal

Capacitance

Capacitance at Vg = 0V

Capacitance at Vg = 10 V

Diode capacitance

Collector-base capacitance
Collector-emitterlcapacitance
Emitter-base capacitance

Junction capacitance

Input capacitance

Coupling capacitance

Candela (unit of luminous intensity 1,)
Detection limit

Emitter terminal

Irradiance (unit: W/m2)

llluminance (unit: 1x)

Quantum vyield

Efficiency (%)

Frequency

Cut-off frequency

Base current

Collector current

Collector-emitter leakage current (open base, /g = 0)
Emitter current at a given integrated time t,,
Emitter base leakage current (open collector, I, = 0)
Surge current

Forward current

Emitter current

Radiant intensity (unit: W/sr)

Short circuit current

Short circuit current at Tymp = 25°C
Luminous intensity (unit: cd or mcd)



Ip
Ir

L,

ks max

}\peak

Rur
Ru 25
Riooo
Ro

Ro

RS

Rin

Rint

Rthyamb
RthJcase

RinaL
S

Srel

Photocurrent

Reverse current

Cathode

Luminance (cd/m2)

Wavelength (nm)

Wévelength of the max. sensitivity

Wavelength at peak emission

Duty cycle

Not connected contact

Noise equivalent power <ﬂ>
VvHz

Power dissipation

Half angle

Radiant flux (radiant power) (W)

Light resistance
Luminous flux {Im) Lumen

Light resistance at temperature T

Light resistance at temperature T = 25°C
Light resistance at E, = 1000 Ix

Load resistance

Dark resistance 1 min after darking
Series resistance

Thermal resistance junction (heat source) — case at
unlimited good heat dissipation from case (Tcase = Tamb)

Thermal resistance, junction (heat source) — static
ambient air when using a cooling plate of definite size

Thermal resistance, junction (heat source) — ambient static air
Thermal resistance, junction — case

Thermal resistance, junction — solder pin connection
Spectral sensitivity

Relative spectral sensitivity

Time

Turn-on time

Turn-off time

Fall time

Rise time

Delay time

Storage time

Temperature

17



Tcase

=

TC

Tstor

Tamb

VBr
Vce
Vceo
VCEsat
Veso
Ves
Ve

Vis

L

Vizs

Vr

Vleak

Case temperature

Junction temperature

Temperature coefficient

Soldering temperature

Storage temperature

Ambient temperature

Colour temperature

Temperature deviation

Voltage

Operating voltage

Battery voltage

Output voltage

Breakdown voitage
Collector-emitter voltage
Collector-emitter junction voltage, open base (/g = 0)
Collector-emitter saturation voltage
Emitter-base junction voltage, open emitter (g = O)
Switching threshold

Forward voltage

Insulation voltage

Open circuit voltage

Open circuit voltage at Tamp = 25°C
Photovoltage

Reverse voltage

Leakage voltage

Resistivity of base material (Q/cm)



2. General

2.1. Introduction

Optoelectronic components are increasingly used in modern electronics. Main fields of
application are light barriers for production control and safety devices, light control and
regulating equipment like twilight switches, fire detectors and facilities for optical heat
supervision, scanning of punched cards and perforated tapes, positioning of machine
tools (for measuring length, angle and position), of optical apparatus and ignition
processes, for signal transmission at electrically separated input and output, as well as
conversion of light into electrical energy.

Lately, new fields of application opened up for optoelectronic components in the photo
industry in form of exposure and aperture control and for automatic electronic flashes.
IR sound transmission and IR remote control are new modes in the radio industry.
Computer diagnosis and LED displays in instrument panels are possible applications in
the automotive industry.

In data processing couplers electrically separate computer and peripherals. Ultimately
LED and numerical indicator tubes won wide application in the measuring and control
technique.

Depending upon the application either photovoltaic cells, photodiodes or
are used. Wherever amplifiers with high input impedance are required, photodiodes
are to be preferred.

Phototransistors are predominantly used in connection with transistor circuits or to drive
integrated circuits, whereas photovoltaic cells are preferred to scan large surfaces, if a
strictly linear relation between light and signal level or optimum reliability is required.

Apart from photoelectric detectors also light emitters on a semiconductor basis find
application, the light emitting diodes. One differentiates between light emitters on the
basis of GaAs (gallium arsenide) which operate in conjunction with the photo detectors
described and are spectrally attuned to them and those based on GaAsP (gallium arsenide
phosphide) or GaP (gallium phosphide) which emit visible light and mainly serve as signal
indicators.

Light emitting diodes and alphanumerical displays in red, green, and yellow replace the
conventional indication by lamps in an ever increasing scale.

Components comprising both emitter and sensor are termed optically coupled isolators
or optoelectronic couplers. They are used to transmit electrical signals at electrical
isolation.

In the following the various topics will be handled in detail as to technology, special
characteristics and application possibilities. Thereafter comes a chapter devoted to the
measuring technique of optoelectronic components togehter with the most essential tables
and performance charts, finally quality specifications, mounting and soldering instructions.



2.2 Silicon photovoltaic cells

Photovoltaic cells are active two-poles with a comparably low internal resistance that
has its cause in the voltage of the voltaic cell, which may only be some tenth of a volt.
For practical application, this characteristic requires special attention.

The open circuit voltage V| rises almost logarithmically as a function of the illuminance
and, particularly in case of planar photovoitaic cells, reaches high values already at very
low illuminances. It is independent of the size of the photovoltaic cell.

The short circuit current Ik increases linearly with the illuminance. It is proportional to
the size of the exposed photosensitive area at uniform illuminance.

The maximum energy of the photovoltaic cell is yielded in a load resistance R of approx IVTL

Practical short circuit operation and thus proportionality between optical and electrical
signal is given at load resistance up to%/IL—. This relation can be applied to an open
circuit voltage of 2 100 mV. K

In any type of application the highest value of Ik has to be used. A simple procedure
to gain information on the load resistance required is to measure V| and Ik at given
illumination conditions, irrespective of the radiation source.

In case the voltage yielded by the photovoltaic cell is insufficient it can also be used in
diode operation at reverse voltages up to 1 V. In such case the flowing dark current
has to be taken into consideration.

The rise time of a signal voltage delivered to a load resistor by the voltaic cell primarily
depends on the operating conditions. There are two distinctive borderline cases:

1. Load resistor smaller than the matching resistor (tendency toward short circuit operation)
2. Load resistor larger than the matching resistor (tendency to open circuit operation).

in case 1) the photovoltage rise is analogous to the charging of a capacitor via a resistor
from a constant voltage source. In photovoltaic cells the junction capacitance C; must be
charged. The rise occurs by the time constant © = R_ - Cj, R_ being the load resistor
{the low ohmic resistance of the photovoltaic cell is considered negligible).

In case 2) the photovoltage rise is similar to the charging of a capacitor by a constant
current mode. The rise time t, of the photovoltage follows the equation

VP‘CJ'

= "

Ik is the short-circuit current under given illumination conditions. This relation only holds
true for values of Vp less than 80% of the final value of the open circuit voltage.

20



The principal characteristic of the rise time of photovoltaic cells is shown in the following
diagram:

Case 1) Rise time according to the equation
-t
Ve=IKk R -(1-¢€ 5~
vp | |1 P K ™AL ( R C )
T Time constant 7 = R - C;.
2 R X Vo« C;
Case 2) Rise time t, = ‘P
A

fall time in both cases © = R - C;

Modulation transients can, under certain conditions, lead to a modification of the above
diagram.
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2.3. Silicon photodiodes

These photodiodes have a PN junction poled by a reversed bias. The capacitance which
decreases with a growing reverse voltage reduces the switching times. The PN junction
is of easy access to the light. Without illumination a very small reverse current flows,
the so-called dark current. Light falling onto the surrounding of the PN junction generates
charge carrier pairs there that lead to an increase of the reverse current. This photocurrent
is proportional to the illuminance. Therefore, photodiodes are particularly well suited for
quantitative light measurements. The planar technique has 2 essential advantages: The
dark currents are considerably smaller than for comparable photo electric components
in non-planar technique. This leads to a reduction of the current noise and thus to a
decisive improvement of the signal/noise ratio.

photons of different wavelengths (blue, red,infrared)
(light) P* region

/

[P EIRPRPED
'; [ENE) L ]
1

\ Léi j) V‘V :spu/cle charge region

N region

+
N"region
I Metalcontact

Figure 1

Figure 1 shows the basic design of a photodiode. The limit of the space charge region
is indicated by a dashed line.

Without illumination only a small dark current Iy flows through the PN junction as a
result of thermally generated carriers.

With light, additional charge carrier pairs (hole electron pairs) are generated in the P and N
region by the radiation quantum (internal photo effect). Carriers originating in the space
charge region are immediately extracted because of the electrical field present there,
i.e. the holes in the P and the electrons in the N direction. Carriers from the remaining
field must first diffuse into the space charge region in order to be separated there.
If holes and electrons recombine before, they do not contribute to the photocurrent.

Thus, the photocurrent Ip is a combination of the drift current of the space charge region
and the diffusion current of the P and N area.
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Ip is proportional to the incident radiation intensity. Since Ip is very small for diodes,
it can be neglected in the equation Ip = Ip + Ip. Subsequently one gets a linear correlation
between Ip and the incident radiation intensity over a very wide range.

Diodes with a small space charge width are termed PN diodes, diodes with a large
space charge width PIN diodes.

PN diodes have the diffusion current as dominating part of the photocurrent whereas
it is the drift current in the case of PIN diodes.

As the capacitance of the space charge width W is inversely proportional, the PIN diode
is characterized by a smaller capacitance than a PN diode of identical surface. The
capacitance of (most of) the diodes reads:

Cp ~\/§
The less the doping N of the basic material and the higher the applied voltage V, the

lower the capacitance.

Fig. 2 shows the capacitance as function of the voltage for a PIN diode, e.g. BPY 12.
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2.4. Mounting instructions for silicon voltaic cells and photodiodes,
open design without casing

As silicon is an inherently brittle material, the photoelectronic component should be
shielded from pressure or tension. Contact points are particularly endangered. Should tension
come to bear on the solid wire leads which, for technological reasons, are alloyed to a
very thin P layer it should only be parallel to the surface and must not exceed 200 p (pond).
Leads may only be bent 3 mm off the outer edge of the photoelectric component.
Photoelectric components can be cemented onto metallic or plastic supports but the
expansion coefficient of the material has to be taken into consideration to prevent mechanical
strain between support and photoelectric component at change of temperature. An epoxy
resin is to be used to cement or encapsulate the photoelectric component. It has to be
colourless and should not grow darker with time. After curing, the epoxy resin must not
have any gas occlusions (filter effect). The epoxy resin EPICOTE 1621 together with the
hardener LAROMIN-C 2602) are particularly suited for the encapsulation of photoelectric
components. 100 weight parts EPICOTE 162, 38 weight parts LAROMIN-C 260 are to be
mixed well and remain workable for about 30 minutes. After that period of time the
epoxy becomes viscid. All material to be encapsulated has to be dry, dust- and grease-free.
Should bubbles form after the encapsulation it is advisable to raise the curing process
temperature to 100°C for a short time. It makes the bubbles come to the surface and
burst. The normal curing temperature lies between 60 and 80°C. The curing time is 1 hour,
it lessens with higher temperature. When working with epoxy great care should be taken
that neither the resin nor the hardener touches the skin. The quickly binding glue
SICOMET 853) proves adequate to cement open-design Si diodes or photovoltaic cells.
The light sensitive surface of the photovoltaic cell is coated with a protective lacquer
and should not be contaminated while cementing.

1) Registered trademark (Shell Chemical)
2) Registered trademark (BASF)
Registered trademark (Sichel-Werke, Hannover}
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2.5. Silicon phototransistors

The introduction of the planar technique allows to produce phototransistors of smalil
dimensions. They are used as photoelectric detectors in control and regulating devices.
The photoelectric transistors are excellently suited as receivers for incandescent lamp
light, as their maximal photosensitivity lies near the infrared limit of the light wave
spectrum.

In its mode of operation a photoelectric transistor corresponds to that of a photodiode
with built-in amplifier. It has a 100 to 500 times higher photosensitivity than a comparabie
photoelectric diode.

The photoelectric transistor is preferably operated in an emitter circuit and acts similar
to an AF transistor.

Unilluminated only a smali collector-emitter leakage current flows. [t amounts to approxi-
mately Iy = B - Icgo, B standing for the current amplification and Icgp for the reverse
current of the base diode.

At illumination the reverse current of the base diode Icgo increases by the photocurrent Ip.
Thus, one receives for the photocurrent Ip~B (Icgo + Ip).

Consequently, the photocurrent of a transistor is a function of the photocurrent /g of the
base diode and the current amplification B. As B cannot be increased indefinitely, an as
high as possible photosensitivity of the base diode is aimed at.
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Figure 3

Figure 3 shows the design of a phototransistor. The emitter and base leads are affixed
laterally to make the base diode most easily accessible to light. The large collector zone
ensures that the most possible radiation quanta are absorbed there and will contribute
to the photocurrent.
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Contrary to a photodiode, a linear interconnection between the incident radiation intensity
and the photocurrent Ip exists only in a small region, since the current gain B depends
on the current. Figure 4 shows typical current voltage characteristics of a phototransistor.

Since the reverse current Icgo of the base diode is amplified in the same way as the
photocurrent Ip, the signal/noise ratio of the phototransistor is the same as that of the
photodiode.

Photocurrent as a function
of the collector-emitter voltage
Ip =1f(Vce)
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For the versatile applications, special type phototransistors are available. BPY 62, BPX 43,
BP 101 and BP 102 requiring no lens on the receiver side are suitable for general applications.

BPY 62 is outstanding for a higher cut off frequency, BPX 43 for a higher photo-
sensitivity.

In case the application demands a lens on the detector side, this requirement is met by
BPX 38. The flat window of this phototransistor makes a precise reproduction of the focal
spot on the photosensitive surface of the transmitter system possible. On account of the
larger system surface, the adjustment and alignment of the transistor case to the light
emitter causes less difficulties.

At the types mentioned, the user may preset the operating point of the phototransistor
by wiring the base leads. The rapidity of response may thus be increased and the photo-
sensitivity reduced. A fixed bias can reverse the phototransistor. Coincidence circuits can
be realized by scanning this bias.
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The phototransistor BPY 61 meets the requirement for high packing density. It is enclosed
in a miniature glass case of 13 mm x 2.1 mm @ and its photosensitivity is by the factor
500 to 1000 higher than small-surface silicon photovoltaic cells. Also the BPX 62 in
micro ceramic case is provided for use on PC boards at minimum space requirements.
The tolerance range of the light sensitivity is subdivided into four sensitivity groups.
There is no base contact. Light is the controlling element which produces a correspondingly
high collector current via the emitter-base path of the transmitter system, multiplied by
the factor of the current gain. The rise and fall times depend on the illuminance and
decrease with rising intensity.

Main applications are scanning of binary coded discs, films and punched cards.

Under limited mounting conditions the following amplifier must often be connected by
relatively long leads. There is only little danger of interference pick-up since a sufficiently
large signal to noise ratio is ensured by high photoelectric currents.

Relative spectral sensitivity
“ Sret = f(A)
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2.6. Photoresistors

Photoresistors are passive photoelectric components. They consist of cadmium sulphide
or cadmium selenide or a mixture of these two materials and have a high spectral
sensitivity for light wavelengths from ultraviolet to the near infrared. Electrically they
are ohmic resistors, their resistance degree being determined by the illuminance.

Photoresistors are bipolar and can therefore be used in dc and ac circuits.

A change in the resistance degree as a function of the illuminance causes a moment of
inertia. The response times are some milliseconds. The temperature coefficient of a photo-
resistor is low and decreases with rising illuminance.
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2.7. Light emitting diodes (IRED/LED)" and semiconducting indicators

Definition

Light emitting diodes are semiconductor diodes emitting electromagnetic radiation when
operated in forward direction. The wavelength of the emitted radiation depends on the
semiconduétor material used and its doping. GaAsP LEDs (gallium arsenide phosphide
LEDs) emit red light, GaP LEDs (gallium phosphide-LEDs) emit green, yellow light,
respectively, and GaAs diodes (gallium arsenide IRED) emit in the infrared region of the
spectrum.

The main applications result from these facts. Diodes emitting in the visible spectral
region are used as signal lamps or indicators whereas GaAs diodes are employed as a
radiation source in light barrier arrangements.

Displays are used to represent numerical or alpha-numerical symbols. The symbols are
produced in one level which results in a wide viewing angle. Special data sheets are
available on LED semiconductor displays.

IRED, LED and displays have the following advantages:

— long life (appr. 105 hrs half life)

— they are shock and vibration resistant

— they are circuit compatible

— the emitted light can easily be modulated

— their designs permit a high packing density.

1) LED = Light emitting diode
IRED = Infrared emitting diode
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2.7.1. Design and mode of operation

Light emitting diodes are operated in forward direction. At flow of current freely moving
electrons penetrate through the PN junction into the P-space where they recombine with
the holes present there. At this process, energy is released in form of radiation.
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Figure 5

Figure 5 shows as diagram three types of light emitting diode systems. GaAsP diodes
manufactured in planar-technology have their PN junction 2—4 i under the semiconductor
surface. The light is produced in the thin P region and leaves the crystal through the
near surface. All light propagating into the interior of the crystal is absorbed. The GaP
and GaAs LEDs are epitaxial diodes with an approximately 20-50 um P layer, where
the radiation is produced.

The absorption of these materials is very low. Therefore, the GaAs IRED LEDs are mounted
with the P side to the metal support for better heat dissipation.

LEDs emitting in the visible range are offered as full-plastic versions. The single diodes
(such as LD 41, LD 30, LD 57, LD 37 etc.) are intended for installation in front panels.
The arrays LD 46, LD 47, LD 48 are suitable for versatile applications. The arrays of these
types, consisting of 1 to 10 individual diodes, can be arranged indefinitely. They are
suitable for use in complex indication systems such as scales and large displays.

GaAs IREDs are enclosed in plastic cases (array series LD 26) or in hermetically sealed
glass-metal ones (CQY 17, CQY 18, CQY 77, CQY 78). The radiation characteristics are
essential for the user. When using the light emitting diodes in arrangements without an
optical lens as for instance in a reading-head for punched tapes, the apex angle of the
radiation should be small. This is the case with LD 26 and CQY 77. In connection with
optical lens systems those types are preferred where radiation leaves through a flat
window (CQY 18, CQY 78).
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In a 7-segment display 7 LEDs are mounted on a metal support and are red plastic
encapsulated. The red colouring is meant to improve the contrast. Larger ones (up to 60 mm
height) can be realized with the LD 46 array series as numerical or alpha-numerical
display. The displays can be triggered as well in static as in time division multiplex-operation
(f > 100 Hz because then free of flickering) by a BCD seven segment decoder/driver
circuit. For displays with several digits the time division multiplex process usually proves
more economic. Only one decoder is used for all figures which, like the digits, are driven
by a clock generator. A latch holds the input signal until new information is received
(Fig. 6).

Block diagram of the multiplex driving of n-digit LED displays
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Figure 6
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2.7.2. Electrical-optical characteristics

The emitted radiation (luminous intensity respectively) changes lineary with the forward
current in the normal operation range as far as diodes and displays are concerned.
If the forward current is very high, the curve asymptotically approaches a threshold value.
This is caused by a strong heating of the semiconductor system. The linearity range can
be widened by switching from static to pulse operation. Non-linearity also turns-up at
small forward currents. It is caused by excess current not contributing to the radiation
and cannot be influenced by the customer.
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At constant current, the radiant intensity, luminous intensity respectively, decreases with
rising temperature. The temperature coefficient is —0.7% per degree for GaAs, —0.8% per
degree for GaAsP, and —0.3% per degree for GaP. This is negligible for many applications.
If the temperature dependence proves disturbing it can widely be eliminated by compen-
sation circuits.

The radiant power emitted by LEDs declines with increasing length of operation ("aging”).
A"life” of components was introduced to describe the degree of degradation. It is defined
as the time after which the radiant power has fallen to half the value. In case of CW
operation the life is approximately 105 hours. This applies to an ambient temperature
Tamb = 25°C and a forward current [ = 100 mA (CQY 17, CQY 18, CQY 77, CQY 78)
respectively Ir = 50 mA (LD 26 series and visible LED).

Radiated output as a
function of the time

100 :
A I I
W\
N Hi
T % .
N
\\
":—” 1 \
..g' BD A
2
k= ~‘ ‘
B0 i
Jp=00mA, = 25°C i1
il
60 .
. |
definition: {ife - Rl
decline of output to 50 %[l | 1 |||
5o L L raii v Lol il
o’ 10’ 0} 0t 0t
time ——»
Figure 8

33



2.8 Optoelectronic couplers

Definition

Couplers are optoelectronic components for the transmission of signals at electrical input-
output separation. They are also termed optoelectronic isolators.

Design and mode of application

The information is transmitted optically. The electrical signal is converted into an optical
one by an emitter in the components, passed on optically and reconverted into an electrical
signal by a detector. A gallium arsenide infrared light emitting diode serves as emitter
and a silicon phototransistor as detector. At forward current flux the infrared emitting
diode generates a radiation of about 950 nm wavelength on the input side of the compo-
nent. This radiation is fed to the phototransistor via a light conducting medium. The
transistor current depends on the striking radiant power. Potential differences up to a few
kV may exist between the input and output, depending upon the type of component.

functional diagram
input current /¢ radiation output current /¢

— -

ekl

Basic circuit

As shown in the above diagram the current transmission is effected by connecting the
output to the emitter and collector of the transistor. Often also the base is connected.
This permits more variations in the wiring technique. On the one hand, charge carriers
can be shunt off from the base via a resistor by which the cut-off frequency of the transistor
is increased, though at the expense of the transmission factor. On the other side, the transistor
with its normal transistor functions can be incorporated in the secondary circuit.

The essential characteristics
of optoelectronic couplers are their current transmission ratio and the insulation voltage.

The insulation voltage depends on the type. At the TO 18 like CNY 18 it amounts to 500 V,
at the DIL 6 coupler CNY 17 to 2.5 kV.

The transmission ratio is the relation between output and input current and is stated in
percents. Practical values lie between 20 and 300%. Its rating depends on the radiant
power of the light emitting diode, the quality of light transmission and the static current
transfer ratio of the transistor. Latter usually amounts to a few hundred.

Since both, the light emitting diode and the phototransistor are temperature dependent,
the transmission ratio of the coupler is so too. At low temperatures, it is determined by
the positive temperature coefficient of the transmitter, at higher temperatures the negative
coefficient of the LED prevails. At first, the transmission ratio of the coupler increases
with the temperature, then passes through a maximum between O and 50°C and declines
afterwards.

Couplers are well suited for transmission of both digital and analog signals. In analog
operation a certain non-linearity between input and output current has to be taken into
consideration which, however, is negligible in case of small signals.

34



2.9. Measuring technique of optoelectronic semiconductor devices

Optoelectronic semiconductor devices, photovoltaic cells, photodiodes, phototransistors
etc. are special versions of standard semiconductor devices which were developed in
view of their particular field of application. Their measuring technique includes and is
based on the conventional and well-known one of diodes and transistors. It is supplemented
by a special optoelectronic measuring technique. Irrespective of the fact whether the
objects to be measured are radiation sensitive (detectors) or radiation emitting (emitters)
components or a combination of both (e.g. optoelectronic couplers), the measuring system
radiator/receiver remains the same, only the object to be measured changes its place.
The essential difference to the standard measuring method lies in the broadband of the
measuring system and the pronounced spectral characteristics of emitters and detectors
as well as in the problem of an exact description of these characteristics and their
reproducibility in order to achieve coinciding results at any time and in any place. This
requires the observation of the following instructions.

Radiation sensitive components {detectors)

Radiation-sensitive semiconductor devices serve to convert radiation energy into electrical
one. Radiation energy can be offered to the component in manifold forms, depending on
the source of radiation. For measuring purposes only such radiation sources can be taken
into consideration which, in their spectral energy distribution, can easily be covered and
are reproducible, i.e. thermic radiation sources like the tungsten filament lamp, which at
least in the wavelength range here of interest comes very close to the black body and
monochromatic light sources that means those emitting radiation of only one wavelength
or at least of a very narrow wavelength range, above all light emitting diodes and a
combination of whatever emitters with narrow band filters. Because of its high energy,
the tungsten filament lamp is mainly used for measuring the radiation sensitivity when
set to a "colour temperature” of 2856 K, corresponding to standard light A as per IEC
306-1 part 1 and DIN 5033 while light emitting diodes are primarily employed for cut-off
frequency and switching time measurements as they can be modulated or puised up to
high frequencies. At this instance, we want to draw your attention to the following.
The definition “colour temperature” (see table 2.9.1) shows that basically, this statement
is only very limited useful for the optoelectronic measuring technique, quasi only as auxiliary.
But unfortunately the term has come to stay. In practice the lamps are not calibrated to
colour temperature but to "relative temperature in the visible range”, mostly to a green-red
relation. An extension to a red-green-infrared relation and thus an approach to the, for
our measuring technique solely correct, "distribution temperature” in the wavelength
range 350 nm to 1200 nm, or even better 300 nm to 1800 nm, is worth aspiring after.
This still meets with objections on the part of lamp manufacturers to extend their calibration
“equipment and the relative small quantity of lamps required.

The tungsten filament lamps used for measuring purposes have to be set to a relative
spectral energy distribution that corresponds to that of the black body at a temperature
of normally 2856 K at least in the wavelength range 350 nm to 1200 nm, and have to be
operated under very stable conditions. It is necessary to have the lamp operated with
constant current, the deviation from the rated value must be kept less than +0.1%. This
requirement seems to be very high, but one has to consider that a deviation of the lamp
current by 0.1% brings about a change of the radiant intensity by 0.7% and, of the colour
temperature, by 2 K. Naturally, the lamp can also be operated with constant voltage but
this is hard to realize in practice because of the inevitable and varying contact resistances
in the lamp socket, therefore an operation with constant current is to be preferred.

A lamp voltage check at the same time permits a control of the lamp with regard to a
change in its characteristics for example by evaporating of coiled filament material which
would point to the fact that the lamp is no longer suitable for measuring purposes and has
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either to be replaced or calibrated anew. This check is mainly recommended for the
"standard lamps” which are standard for colour temperature, radiant and/or luminous
intensityy.

For general measuring purposes, serial measurements in particular, the standard lamps
gauged by the PTB or the manufacturer are usually not used because of the calibration
costs. Therefore, the service lamps are set to the given ratings by a comparison with these
standard lamps. The procedure is as follows:

Setting of colour temperature

The standard lamp is set to current and/or voltage according to the material test certificate.
So as to obtain exact and reproducible values, the coil filament of the lamp has to be
adjusted precisely to vertical with a tolerance of £1°. After a heating period of approximately
30 minutes the photocurrent of a linear receiver, usually the short-circuit current of a
photoelectric device, is measured behind a narrow-band filter with a transmission wave-
length of approximately 500 nm, 900 nm respectively. Care should be taken that the
filters have no further pass band. The relation of these 2 measured values characterizes
the spectral energy distribution of the black body at the given temperature. Now, the lamp
current of the lamp to be calibrated is changed until the ratio of the photocurrent measured
behind the 2 filters coincides with that measured before at the standard iamp. Thus the
service lamp has the same colour temperature (or to be more precise, ratio temperature)
as the standard lamp. It should be mentioned here that the lamp has to be calibrated in
the case in which it will be operated later on since different heat conditions and reflexions
in the case may lead to considerable changes in the radiation characteristics of the lamp.

Adjustment of the distance from the incandescent coiled filament for a given
irradiance E, illuminance E,, respectively

The material test certificate of the standard lamp usually states the radiant intensity (I)
the luminous intensity (I,), respectively, for the direction vertical to the coiled filament.
At a sufficiently large spacing from the coiled filament, at least ten times the maximal
filament dimension, we have E = I/R2 from which one can calculate the spacing for
the desired value of E according to R = /I/E. Now, the photocurrent of the photovoltaic
cell is measured at this distance from the coiled filament of the standard lamp and then,
by means of the voltaic cell, the distance to the service lamp at which the same photocurrent
flows is set. In case a sufficiently precise luxmeter (e.g. Osram Centra-V (1) Si photovoltaic
cell) or a power meter of an adequate bandwidth is available the adjustment can, of
course, be done by them. When irradiance measuring instruments are used one has to
take into consideration that, in general, it is impossible to cover the entire range of the
spectral energy distribution of the (black) emitter because, for example, of the installation
of the thermocoupler behind a quartz-window. Consequently the measured irradiance E
is too low compared to the black body. As a result the object is measured at toc high
an irradiance when E, has been adjusted by this instrument {shortened spacing from body)
although the object itself is insensitive to the spectral range filtered off in the radiant
intensity meter. This can lead to differences in the photo current up to 20%. When stating
the irradiance it is necessary to indicate the measuring instrument used in order to
compare the measuring results (spectral sensitivity curve, window material, etc) and, for
the colour temperature of the emitter, the correction factor related to the black body.

The radiant intensities given in this book were measured with the Hewlett-Packard Radiant
Flux Meter hp 8334A with option 013.

At the moment the PTB and/or lamp manufacturers gauge standard lamps only at colour
and/or ratio temperature in the visible range. Caused by the structure of standard lamp,
in particular by uneven temperature distribution over the coiled filament (heat dissipation
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by suspension), these gaugings do not even for lamps of the same type guarantee the
same shape of spectral energy distribution in the infrared where the components to be
measured usually have their maximum. Depending on type of lamp this is expressed in
differences of the photocurrent of some % up to more than 10% under same measuring
conditions, i.e. E, = 100 Ix and Tg = 2856 K. Lamps with filament or double filament
show this particularly strong. Merely the new version Wi 41G of Osram with its detached
coiled filament is an exception. The scattering from lamp to lamp is only some per mills
as measurements of a large quantity of lamps proved and it can therefore be recommended
as standard lamp in connection with semiconductor photoelectric components.

For photosensitivity measurements {photocurrent or photovoltage) the components to be
measured are placed at the position predetermined for the specific irradiance and there
they are held in such way that the radiant sensitive surface of the semiconductor chip is
vertical to the direction of light. Cylindric components such as in TO 18, TO 5 or similar
plastic cases are put up so that the case axis will coincide with the direction of radiation.
This is of prime importance for components with a highly focusing lens. A holder with
a sliding socket for the terminal wires proved useful (see figure 9).
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When measuring the short-circuit current Ix of a voltaic cell care has to be taken that
the internal resistance of the measuring instrument used is small enough compared to
the internal resistance of the photovoltaic cell. The same applies to measuring the open
circuit, the internal resistance of the measuring instrument is large compared to the internal
resistance of the photovoltaic cell. Fig. 10 shows this connection for the photovoltaic cell
BPY 11 for E, = 100 Ix.
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Measuring of switching times

The switching times are measured oscillographically by a set-up as shown in the below
circuit diagram (fig. 11) by means of a pulsed infrared emitting GaAs diode as measuring
source and a double-beam oscillograph. The switching times of the GaAs must, of course,
be small compared to the switching times of the component to be measured.
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Switching times

Delay time
Rise time
Turn-on time
Storage time
Fall time

Turn-off time
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The luminous intensity is measured in the direction of the case axes by a detector with V (1)
characteristics and a calibration in candela {foot-lambert). Attention has to be paid that
the adjustment to the V (4)-curve (fig. 12) is also sufficiently exact in the wavelength range
of the LED. Though most meters of this kind have an integral coincidence with V (1) up
to a few percents, but at the slopes, particularly around 700 nm, deviate strongly from

the V (1) shape.

Sensitivity curve of the human eye
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Radiation in the infrared range — IRED - (infrared emitting diodes)

The radiant intensity . in the direction of the case axis should be measured by a wavelength
independent detector (thermocouple element) but low sensitivity, inertia and temperature
sensitivity cause difficulties. For this reason, one usually measures with a correspondingly
calibrated photovoltaic cell. In such case, the spectral sensitivity curve of the photovoltaic
cell has to be considered and the measuring result corrected with regard to the deviations
in the emitted wavelength of the radiator to be measured (for example IRED with different
production technology). If the total radiation of the component shall be measured, the IRED
has to be fitted in a parabolic like reflector to ensure that all radiation emitted by the
component reaches the photovoltaic cell that forms the end of the parabola. Figure 13
shows the outline of such a measuring parabola. As for the rest, the same requirements
apply as for radiant intensity measurements.

; Q 0.01sr v
Ga As diode calibrated photodiode
(IRED) with amplifier (e g BPW 33)

Calibrated photodiode with amplifier (for example BPW 33)
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Large surface photovoltaic celi

Figure 13
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In cases where IRED emitting diodes are used in connection with mirrors or lenses, for
example in light barriers it can proof useful to state the radiant power (radiation capacity)
¢, defined in a cone with the half viewing angle ¢, respectively the curve ¢¢ = f ()
- (Fig. 14)

Radiation cone as a fuction
of the half angle¢

@

‘ ) @ total
e

half ‘

angle

14
-
0 90°

Figure 14

Measuring of switching times

For measuring of switching times the same applies as for the radiant sensitive components
except that now a photodiode serves as detector and its switching time must be small
compared to that of the IRED or LED to be measured.

k Ve

1RED photodiode

LED
channel [ channe! T
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Optoelectronic couplers

Optoelectronic couplers isolate electrically the input and output of two circuits with different
voltage potentials. The potential differences that can safely be separated in the sense of
VDE regulations depend not only on the characteristics of the coupler but also on the
type of circuit and the environmental conditions at the time of operation.

Up to now no definite DIN standards or VDE regulations have been established for couplers
but the Deutsche Elektrotechnische Kommission (DKE/VK 631.6) is working at it. As basis
for the use of couplers the regulations VDE 0110 and VDE 0160 as well as VDE 0303/
DIN 53480 can be consulted besides the decision VDE-69 [ETZ-b, volume 26 (1974) H 22]
on which in all probability the DIN standards now being worked on will rest.

To determine the permissible nominal insulation test voltage for a specific application,
the component manufacturer can state the ratings of the insulation test voltage, the air
gap and leakage path, latter in respect of the insulation characteristics of the packaging
material used (KC value according to VDE 6303/DIN 53480) from which parameter the
nominal insulation test voltage can be derived on hand of the tables VDE 0110/0160.

Measuring optoelectronic couplers

Apart from measuring the static parameter of GaAs IR and Si phototransistors (or Si
photodiodes) the coupling factor is of prime importance. Its gauging corresponds to that
of the current amplification at the transistor only that in this case Ir (analogous /g) and
Vce are operated under constant current source while /¢ is gauged.

W 5V . K5V

£=10mA /
constant | €
F-1-—7"777 —: IF:l(JmA [C
4 - | constant | constant
i |
I I I ]

The analogy with the transistor goes so far that, except of course for the isolation
characteristics, one can gauge couplers at the plotter oscilloscope like transistors with
extreme low current amplification.
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In this case the anode of the GaAs IRED is the base (/r2 I3), cathode and emitter of the
phototransistor are commonly connected with the emitter terminal, whereas the collector
of the phototransistor is connected with the collector terminal of the plotter oscilloscope.

]F:I[JmA
constant

Switching times

For optocouplers the same applies as for radiation sensitive components with the modi-
fication that the IRED emitting diode is fixed in the component (see figure 11).
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2.9.5. llluminance units and conversion factors

Unit Ix mix ph fc

Lux = Ix 1 10-8 10-4 9.29 x 102
Millilux = mlix 10-3 1 10-7 9.29 x 10-5
Phot = ph 104 107 1 929
Footcandle = fc* 10.76 10760 1.076 x 10-3 1

" Note: equivalent footcandle or apparent footcandle equals
footlambert (luminance) not footcandle (illuminance)

Luminous flux ¢ per second
per sterad (sr) 1 lumen (Im)

space angle Q = —:,-= 1 sterad = 1sr

1foot 2 0.306 m
1full sphere S = 45 - st

illuminance
- = - — phot(ph)e"é%rl ——————————————— >
f -+ 4+ -+ -
10 2 3 4 5678910 2 3 4 5678910 2 3 4 5678910 2 3 4 5678910
- milli-lux {mix) e —— —— —  ux(X)= Iﬁm% ——— i e
; cm

10 2 3 4 56788100 | 2 3 4 5678910 2 3 4 5678810 20 30 405060 80 100
[ E— I 4 O TR W S | | 1 — 1 | § S I T T W . | 1 | T T S O 2

RN R N A R N A R R
N O ) A W B 1
10 2 3 4 5678910 2 3 4 5 678910 2 3 45678910 2 3, 4 56,7881
-—— — - — Footcandle (fc) = lum_:m ——————————— -

cm
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lumen
Lux=z ——

illumination——m= £
(S}
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Conversion of £, (Ix) into E, (W/m? or mW/cm?)
referred to the radiation of a black radiator
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Conversion of £, (Ix) into £, (W/m? or mW/cm?)
referred to the radiation of a black radiator
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2.9.6 Electromagnetic radiation — ranges of frequency and wavelength

Ranges of frequency and wavelength of the various types of electromagnetic radiation
energy and position of the area of visible radiation plus spectrum of light radiation.

medical application ﬂ'gﬁ%glc
light radiation
drying
visible
radiation
cosmic o
radiation | Y- radiation UV radiation | | IF rodiation radio radiation
X-ray } [ microwave TV | VHF | HF
radiation | } radar
I
} } radiation
frequency 102 n® LI b 10? 10° 10° 10° Hz
T T 1 I 1 T Ty 1 T T ! T T T T T
K - - [ - .
wovelength 107 o° o o o 0’ 1o° 10%m
J \
! T T T T N T T T T T T
1pm 1nm J [ 1pm mm Jem ldm Im
/ \
/ AN
s N
N
// N
0.38pm 0.78um

Relative sensitivity of various photosensitive receivers in comparison with the spectral emission of an incandescent
lamp of 2850 K

%, ]
100 a)
g /AL S
L/ / N
t H / ! incandescent-lamp ™\ X
| £/ .
oS LN N
s X/ ) L
Hi :
§i 68
/ | ,//}%/ Y
[
il \ \
I | \
/'l H
,/I sensifivity of the eys
o] =1 1 L
02 04 06 08 10 12 14 16 18 20 2.2um
— A
Ok 05 08 07 08pm
ultraviolet L T L T T — : infrared
042 OM 0.525 0.59 0.85 0725
violer  biue green yellow  orange red

This graph generally applies to all photoelectric devices made of germanium and silicon
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Electromagnetic radiation
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Visual efficiency of the total
radiation of the black body
as a function of temperature

Tv;. - Ej - d)
]

n=—
[£1-d2
0

0.15 ]
S

o,ogﬁJ !Ji i\ \

| |
S

002 1 i=680 EPMS!LL:GEUnEEEL‘L
: lumen ~ watt s Watts

]

0.06 ——— } /
/

/

0 2000 4000 600D 8000 10000 ZiKelvin)

_—

Section of above curve

[vi-Ei-di
n= g
[E1-aa
0
n T
R
] %97 1
i
004 |+ [ 397t
I .
] S
003 at-12.9%8%
+ ® 1 s
- L 2308% 1
002
=17
=3
y,
01 = 005%
Ll s
Ny 4
0002 1‘4-9.213?'*/].%
100 2000 2500 3000 3500 /s (Kelvin)
—

54

lumen/Watt ———am

700

600

500

400

300

200

100

Sensitivity curve of the
human eye (V} = luminosity
factor for photopic vision)
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'2.10. Quality definition

To designate the delivery quality, the following specifications are given:
1. Maximum and minimum values of the characteristics

2. AQL value (Acceptable Quality Level)

A delivered lot, the defect percentage of which is equal to or less than the percentage
given in AQL-value shall be accepted with greater probability (usually 90%) due to sampling
tests.

For the various defects (for definitions see para. 3) the AQL values listed in the table apply,
unless otherwise specified. The identical sampling inspection plans DIN 40080 or
ABC-STD 105 serve as basis for the attribute test.

3. Definition of defects (the tentative norm DIN 40 080 was considered)

For each group of defects covered by an AQL value, only the number of defective devices
(with one or several defective characteristics in this group) is considered.

Total (critical) defect

In case of such a defect the functional use of the device is considerably impaired or
impossible.

Examples:

Broken leads or case, wrong or missing type designation, rough cracks and porous spots,
open contacts or short circuits as well as essential deviation from characteristics.

Major defect

Such defect noticeably affects the usability of the device. If the specified limits of the
characteristics with * are exceeded, it is considered as a major defect.

Minor defect

Such defects impair only slightly the usability of the device

Examples:

Deviation from dynamic and optic characteristics provided there is no particular importance
for main application; insignificant excess of temperature, slight case damage, poorly legible
type designation.
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Classification of defects Single AQL Summary AQL
1. Defective case or connection

a) total defect 0.25 0.25

b) major defect 0.25
2. Defective electrical or optical characteristics

a) total defect 0.25 0.25

b) major defect 0.65 2.50

¢} minor defect 2.50 -
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2.11. Mounting and soldering instructions

1. Mounting

The component can be mounted in any position. Bending of the leads is allowed up to a
distance of 1.6 mm from the case provided the diameter of the leads does not exceed 0.5 mm.
While bending the leads no mechanical forces must be applied to the case. Leads with a
diameter larger than 0.55 mm should not be bent.

If the device is to be mounted near heat generating components, the increased ambient
temperature has to be considered in the calculation of the junction temperature.

2. Soldering

Care has to be taken that the component is not overloaded thermically when soldered in.
The maximum junction temperature may only be exceeded for a very short time (max.
1 minute).

The following maximum soldering temperatures and times are permissible:
(Compare DIN 40046, Sheet 18)

iron soldering Dip soldering

(with 3 mm nozzle)

Iron Soldering Maximum | Soldering Soldering

temperature | distance from | soldering | temperature | distance from

the case time the case
Metal 235°C 215 mm 5s
glass 300°C 2 1.5 mm 5s
o >

case 260°C 2 1.5 mm 3s
Plastic 5 S 235°C 22 mm 3s
case s00°c =2mm 3s 260°C 22 mm 3s
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Photovoltaic Cells







Silicon Photovoltaic Cell BP 100

The silicon photovoltaic cell BP 100 is suitable for use in control and drive circuits. lts
rapid response, small dimensions and high permissible operating temperature make versatile
application feasible. Since this cell is not encased, the assembly of highly efficient scanning
systems could be realized. For this purpose the cells may be cemented closely together
on suitable mounting assemblies. The photo-insensitive side of the element is marked
by a yellow dot.

Type | Ordering code Sy radiation sensitive area
BP 100 | @60 215X 100 é;— — j
—5402) 31.1
& 1) 17max
é;é‘ coloured dot {cathode)

1) contact surface 2.7 min

Approx. weight 0.2 g
Dimensions in mm

For mounting instructions see para. 2.4 on page 24.

Maximum ratings

Ambient temperature Tamb - 55 to + 100 °C
Reverse voltage " VR 1 \Y

1) The positive pole of the voltage source has to be connected to the side of the photovoltaic cell, which is marked
by a coloured dot.
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BP 100

Characteristics (T,m, = 25°C)

Spectral sensitivity (short circuit current Ig) 1
Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) ( = 850 nm)
Spectral sensitivity (A = 850 mm)

Open circuit voltage (E, = 100 Ix)

Open circuit voltage (E, = 1000 Ix)

Short circuit current (E, = 1000 Ix)

Rise time (for 60% of I)

Temperature coefficient of V| {see diagram)
Temperature coefficient of /¢ (see diagram)
Capacitance (Vg = O V; E = 0)

Radiant sensitive area

Dark current (Vg =1V; E=0)

Dark current (Vg = 1V; Tamp = 50°C; E = 0)

S

AS max

25 (= 19)
850

0.80

0.55

170 (= 120)
300 (z 200)
25

4

- 2.6

0.12

1000

7

3(210)

7

nA/Ix
nm
Electrons
Photon
A/W
mV
mV

A

us
mV/K
%/K

pF
mm?2
uA

pA

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2866 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).
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BP 100
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BP 100

Dark current I, = f (\R)
Tamb = parameter; E = 0
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BP 100

Photovoitage Vv = f (/«); R_= parameter
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Silicon Photovoltaic Cell BPX 79

with High Blue Sensitivity

The BPX 79 is a silicon planar photovoltaic cell. The increased sensitivity with shorter
wavelengths makes it particularly suitable for applications with light sources having a
high share of value. The planar method ensures a low reverse current level and low noise.
The photovoltaic cell is nitride-passivated and has an anti-reflection coating for a wavelength

of A=450nm.

radiation sensitive area 45x 45

Type | Ordering code
BPX 79 | 062 702-P 51 . Ty
& e
'y
. [+5¢02t«——75min
g 2max
) i red (anode)
g T
-1 white  load @ 03
1) contact surface 3 min.
Dimensions in mm
Maximum ratings
Reverse voltage VR 1 \Y)
Tamb - 565 to + 100 °C

Storage temperature and operating temperature
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BPX 79

Characteristics

Spectral sensitivity 1)

Open circuit voltage (E, = 100 Ix) 1
Open circuit voltage (E, = 1000 Ix) 1)
Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) (A= 800 nm)
Spectral sensitivity (A = 800 nm)
Rise and fall time of the photocurrent
from 10% to 90% and from

90% to 10% of the final value
(RL=1kQ; Vg =1V; =950 nm)
(RL=1kQ; Vg =0V; A=950nm)
Capacitances

(VR =0V)

(VR=1V)

Radiant sensitive area

Dark current (Vg =1V; E=0)
Temperature coefficient of V|
Temperature coefficient of Ik

L

As max

=3

135 (z 100)
320z 220)
410 (2 310)
800

0.73
0.47

2500
1800

0.3 (s 50)
- 26

nA/Ix
mV
mV
nm

Electrons

Photon
A/W

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature
of 2866 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).
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BPX 79

Relative spectral sensitivity
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Short circuit current /x = f (E,)
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BPX 79

Dark current Iy = f (T,mp)

1,

™
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Silicon Photovoltaic Cell BPY 11

The silicon photovoltaic cell BPY 11 is suitable for use in control and drive circuits, for light
pulse scanning, and for quantitative light measurements. Its rapid response, smalldimensions,
and high permissible operating temperature make versatile application feasible.

Since this cell is not encased, the assembly of highly efficient scanning systems can be
realized. For this purpose the cells may be cemented closely together on suitable mounting
assemblies. The photo-insensitive side of the element is marked by a coloured dot.

For mounting instructions see introduction, para. 2.4, page 24.

Type ' Ordering code Colour code Sy radiation sensitive area
BPY 11 Q60215-Y 11 red =7 Lo
BPY 11/l | Q60215-Y 11-X 10 | brown "
BPY 11/Il | Q60215-Y 11-X 11 | orange _ Tk —
- - < 1 .
BPY 11/Il | Q60215-Y 11-X 12 | green éE’L_; )I gﬁoloured dot cathode!

1) contact surface 2.7 min

Approx. weight 0.2 g
Dimensions in mm

Maximum ratings

Ambient temperature Tamb - 55 to + 100 °C
Reverse voltage (positive pole to cathode) VR 1 \Y)
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BPY 11

Characteristics (T3, = 25°C)

Spectral sensitivity 1) S 40 (z 28) nA/ix
Wavelength of the max. sensitivity As max 850 ' nm
Quantum yield 0.80 Electrons
(Electrons per photon) (A = 850 nm) n : Photon
Spectral sensitivity (A= 850 nm) S 0.55 A/W
Open circuit voltage (E, = 100 Ix) 1) VL 220 (=2 180) mV
Open circuit voltage (E, = 1000 Ix) L 375 (= 260) mV
Short circuit current (E, = 1000 Ix) ) % 40 A
Rise time (for 60% of ) t, 4 us
Cut-off frequency (Load resistance R = 1kQ) fq 55 kHz
Temperature coefficient of V| (see diagram) TC -2.6 mV/K
Temperature coefficient of /¢ (see diagram) TC 0.12 %/K
Capacitance (\g = 0V; E=0) Co 1000 pF
Radiant sensitive area A 7 nm2
Dark current (Vg =1V; E=0) IR 1(£10) pnA
Dark current (Vg = 1V; Tamp = 50°C; E = 0) IR 25 nA
Spectral sensitivity groups

Type BPY 11 BPY 11/1 BPY 11/11 BPY 11/1l

Short circuit current I

E,=100Ix" 2.81t05.5 2810 3.8 3.3t0 4.5 4.01t05.5 pA
Colour code red brown orange green

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature
of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).
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BPY 1
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BPY 11

Dark current Iy = f (\g)
Tamb = parameter; E= 0
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BPY T

Photovoltage Vs = f (I« ); R, = parameter
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Silicon Photovoltaic Cell BPY 47

The photovoltaic cell BPY 47 is suitable for general applications in control and drive circuits.
It can be used as detector for filament lamps or daylight.

For mounting instructions see introduction, para. 2.4, page 24.

Type ' Ordering code
BPY 47 [ Q60215.y 47

Tmax
-

|| radigtion sensitive area

1002 40min

25max
1 white

15max

ﬂ 04201
fe—— 2002 ——»

re———

red (anode) lead @ 0.3
1)contact surface 7.3min

Approx. weight 1.5 g
Dimensions in mm

Maximum ratings

Reverse voltage VR 1 Vv
Temperature range Tamb -55to +100 °C

For BPY 47 the positive pole of the voitage source has to be connected with the white lead.
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BPY 47

Characteristics (T,mp = 25°C)

Spectral sensitivity 1)

(Short circuit current I) S 1.3 (2 0.9) nA/Ix
Wavelength of the max. sensitivity AS max 850 nm
Quantum yield 0.80 Electrons
(Electrons per photon) (4 = 850 nm) 1 ’ Photon
Spectral sensitivity (A = 850 nm) S 0.55 A/W
Open circuit voltage

(E, =10000 Ix) v 2 450 mV
Open circuit voltage

(E, = 1000 Ix) 1 VL 410 (2 280) mV
Open circuit voltage

(E, =1001x) 1 VL 300 (= 150) mV
Short circuit current

(E, =10000 Ix) 1 I 13 mA
Radiant sensitive area A 1.8 cm2
Temperature coefficient of V|_ (e -26 mV/K
(see diagram)

Temperature coefficient of I TC 0.12 %/K
(see diagram)

Capacitance (Vg = 0 V; E= 0) Co 20 nF
Dark current (Vg =1V, E=0) Ig 25 LA
Dark current (Vg = 1V; Tamp = 50°C; E = 0) IR 70 LA

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature
of 2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).
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BPY 47
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BPY 47

Dark current Iy = f (W)
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BPY 47

Photovoltage as a function
of short circuit current Vp = f (k)
R, = parameter
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Silicon Photovoltaic Cell BPY 48

The photovoltaic cell BPY 48 is suitable for general applications in control and drive circuits.
It can be used as detector for filament lamps or daylight.

For mounting instructions see introduction, para. 2.4, page 24.

Type | Ordering code 1max
BPY 48 | 060215y 48 M

lL-radiation sensitive area

f—12.6407—]

1

6,202 t#——— 75Min -]
25max

g ”I ; white
A
red(anode) lead ®0.3
1)conlact surface 3.5 min

15max

ji{]fl,tﬂ]

Approx. weight 0.5 g
Dimensions in mm

Maximum ratings

Reverse voltage Vr 1
Temperature range Tamb ~55to+100 °C

For BPY 48 the positive pole of the voltage source has to be connected with the white lead.
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BPY 48

Characteristics (T;mp, = 25°C)

Spectral sensitivity 1)

(Short circuit current /)

Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) (A = 850 nm)
Spectral sensitivity (A = 8560 nm)
Open circuit voltage (E, = 10000 Ix) ©
(Ev =10001x) 1

(Ev=1001x) M

Short circuit current (E, = 10000 Ix) 1)
Radiant sensitive area

Temperature coefficient of V|

(see diagram)

Temperature coefficient of I

(see diagram)

Capacitance (Vg = 0 V; E=0)

Dark current (Vg = 1V; E= 0)

Dark current (Vg =1V, Tymp = 50°C; E = 0)

0.43 (2 0.3)
850

0.80

0.55

2 450

410 (2 280)
300 (2 150)
43

0.67

-2.6

0.12
8

10
25

pA/Ix
nm
Electrons
Photon
A/W
mV
mV
mV
mA
cm2
mV/K

%/K
nF

LA
A

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).
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BPY 48
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Relative spectral sensitivity

Srel = f(4)

/

7

/

\

/

Al

—=\

Directional characteristic I, = f (¢)

10°

r

0°

direction of
iradiation

(plane receiver)

20°

30°

mv
600

300

200

100

Open circuit voltage V. = f (E,)
Short circuit current I = f (E,)

LA
— 600
500
‘ K
| i 7= 400 T
— 7
e |
: 300
7
/K//‘ /v
4
/ 2 200
/7
A0
i t 100
yrd
,/
o 0
0 500 1000 Lx
7’EV
Capacitance C = f (Vg)
E=0 .
\ P,
<L 0o
N CVI;/;O\C\
N~ \\zye T S~4
=k ~ I
0°] T~=&
0 05 10V
— - VR



BPY 48

Dark current Iy = f (\R) Dark current as a function
E=0 A of temperature Iy = f (T,np)
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Photovoltage as a function
of short circuit current Vp, = f (Ik)
R, = parameter
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Photocurrent as a function
of short circuit current I, = f (I,)
R| = parameter
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Silicon Photovoltaic Cell BPY 64

The BPY 64 is suitable for versatile applications in control and drive circuits. It can be used —
like all silicon photovoltaic cells — as detector for light of filament lamps or daylight.

For mounting instructions see introduction, para. 2.4, page 24.

Type | Ordering code Tmax
-
BPY 64 | a60215.y 64 4 I
S~ radiation sensitive area
x *—’523[12 75 min
E* z{-[ 1 I E&mﬂx white
LI ] red (anode) tead @ 0,3
1) contact surface 3.5 min
Approx. weight 0.2 g
Dimensions in mm
Maximum ratings
Reverse voltage 1 Vr 1
Temperature range Tamb - 55to +100 °C

1) The positive pole of the voltage source shall be connected to the white lead.
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BPY 64

Characteristics (T, = 25°C)

Spectral sensitivity 1)

{Short circuit current I¢)

Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) {A = 850 nm)
Spectral sensitivity (A = 850 nm)
Open circuit voltage {E, = 10 000 Ix) 1)
(Ey = 1000 Ix) 1)

(E, =100 1Ix) 1

Radiant sensitive area

Temperature coefficient of V|

(see diagram)

Temperature coefficient of I

(see diagram)

Capacitance (Vg = 0V; E = 0)

Dark current (VR =1V; E= 0)

Dark current (Vg = 1V; Tamp = 50°C; E = 0)

LS max

0.23 (z 0.16)
850

0.80

0.65

2z 450

410 (= 280)
300 (2 150)
approx. 0.32
-26

0.12

4
a4
10

pA/Ix

nm
Electrons
Photon
A/W

mVY

mV

mV

cm2
mV/K

%/K

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).
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BPY 64
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BPY 64

Dark current I; = f (W)
A Tmb = parameter; E = O
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BPY 64

Photovoltage as a function
of short circuit current Vp = f (Ii)
R_= parameter
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Silicon Photovoltaic Cells

TP 60, TP 61

.The silicon photovoltaic cells TP 60 and TP 61 are suitable for use in drive and control
circuits. Featuring the same electrical characteristics, they differ only in design. The anode

(positive pole of the cell) is marked by a red lead. For mounting instructions see
introduction, para. 2.4, page 24.

Type | Ordering code

TP 60 ‘ Q 62607-S 60

TP 61 Q62607-S61

TP 61 radiation sensitive area
lead 05 Nt
red {anode) \\

white

A\ )
N

e L

Approx. weight 1g

Maximum ratings

Operating and storage temperature range

Reverse voltage 1)

1) The positive pole of the voltage source shall be connected to the white lead.

90

!
i

Dimensions in mm

TP 60
lead @05 M12x1

/ red (anode)

SOV AN

e

I
e— @155 —»

L» ~30min - by .

-— ]Z_’ —-
Approx. weight 20g
| TP60 | TP 61 |
Tamb | =26t0+75 | —55t0+100 | °C
Ve |10 1.0 v




TP 60, TP 61

Characteristics (T, = 25°C)

Spectral sensitivity 1

(Short circuit current /)
Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) (A = 850 nm)
Spectral sensitivity (A = 850 nm)
Open circuit voltage (E, = 10000 Ix) 1)
(Ey, = 1000 Ix) 1

(Ey, =100 1x} 1

Short circuit current (E, = 10000 Ix) )
(Ey, =10001x) 1

Infrared response limit

Radiant sensitive area

Tolerance of the

radiant sensitive area

Temperature coefficient of V|

(see diagram)

Temperature coefficient of I

{see diagram)

Capacitance (Vg = 0V, E = 0)

Dark current (Vg =1V, E=0)

Dark current (Vg =1V; Tamp = 50°C; E = 0)

1 0.7)
850

0.80

0.55

2 440

410 (2 270)
300 (z 140)
>7

2 0.7

1.100

15

+ 0.1
- 26

0.12
16

25
65

nA/Ix
nm
Electrons
Photon
A/W
mV
mV
mV
mA
mA

nm
cm2

cm2
mV/K

%/K
nF

LA
LA

1) The illuminance indicated refers to unfiitered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light Ain accordance with DIN 5033 and IEC publ. 306-1).

91 ‘



TP 60, TP 61
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TP 60, TP 61

Dark current Iy = f (W) Dark current as a function
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TP 60, TP 61

Photovoltage as a function
of short circuit current Ve = f (I)
R_= parameter
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Photodiodes







Plastic Encapsulated, Differential Photodiode BPX 48
in Strip Line Technique

The differential photodiode BPX 48 is designed for special industrial electronic applications,
such as follow-up control, edge control, path and angle scanning, respectively. The
individual diodes are spaced 50 pm apart, thus resulting in a highly precise positionial
indication. The rise and fall times of the photocurrent are so short that control systems
with small down times can be built up. The silicon planar method ensures a low dark
current level, low noise and thus very favourable signal relationships.

Type | Ordering code b ~—"0 5065_0_—-2
- w
BPX 48 | Q62702-P17-81 [ Sty
t<o
- -]
I o762 —=
-~ 154 k Approx. weight 0.5 g
Dimensions in mm
K NC
System of BPX 48 - n
Ul \L’J radiation sensitive
m%ﬁ?% area 110x2.25
I LA
§ h’S
4
AA
Maximum ratings (for individual diode system)
Reverse voltage VR 10 \)
Junction temperature I3 125 °C
Storage temperature range Ttor - 40to + 80 °C
Power dissipation Piot 50 mwW
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BPX 48

Characteristics {T;mp = 25°C)
(the data refers to a photodiode system)

Spectral sensitivity 1 S 32 (z15) nA/Ix
Wavelength of the max. sensitivity As max 850 nm
Quantum yield : 0.80 Electrons
(Electrons per photon) {A = 850 nm) n : Photon
Spectral sensitivity (1 = 850 nm) S 0.55 A/W
Rise and fall time of the photo current

from 10% to 90% and

from 90% to 10% of the final value

(RL=1kQ;Vg=0V) ttf <500 ns
(RL=1kQ; VR =10V) Lt <150 ns
Cut-off frequency measured with a

load resistance (R = 1kQ; Vg =10 V) fy 3 MHZ
Capacitance

(VR=0V) Co 40 pF

(VR =10V) Cio 10 pF
Radiant sensitive area A 1.9 mm2
Dark current (Vg =10 V; E = 0) IR 100 (£ 200) nA

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of
2856 K (standard light Ain accordance with DIN 5033 and IEC publ. 306-1).
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BPX 48

Spectral sensitivity S = f (L)
in A/W and quantum yield n=f ()
in electrons per photon
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BPX 48

Dark current I = f (Vg) Diode capacitance as a function
Tamb = 25°C of reverse voltage C = f (Vg)
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BPX 48

Open circuit voltage vV, = f (E,) Open circuit voltage Vi = f (T, )
Short circuit current I = f (E,)
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BPX 48

Scanning a differential photodiode
with a 25 pm light beam.
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Silicon Photodiode with Very Low Dark Current

BPW 32

The BPW 32 is a silicon planar photodiode, which is incorporated in a transparent plastic
package. Its terminals are soldering tabs, arranged in 5.08 mm (2/10") lead spacing. Because
of this design, the diodes can also very easily be assembled on PC boards. The flat back
of the epoxy resin case makes rigid fixing of the component feasible.

The BPW 32 has been developed as a detector for low illuminances and is intended for
use as a sensor in exposure meters and automatic exposure timers. The component is
outstanding for low dark currents and — when used as a voltaic cell - for a high open
circuit voltage at low illuminances. The cathode is marked by an orange dot.

Type | Ordering code
BPW 32 | 062702-P 74

Maximum ratings

Reverse voltage

Storage temperature range

Soldering temperature in a 2 mm distance
from the case bottom (t < 3 s)

Power dissipation {(Tam, = 25°C)

radiation sensitive
area 1.0x1.0

Approx. weight 0.05 g

Dimensions in mm

VR 7 \
Tstor - 55to+ 80 °C
Ts 230 °C
Ptot 100 mw
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BPW 32

Characteristics (T,mp = 25°C)

Spectral sensitivity 1) )
Zero cross over 2)

(Ee = 0lIx; T=50°C) So
Radiant sensitive area A
Wavelength of the max. sensitivity A max

Quantum yield

(Electrons per photon) (A = 800 nm)
Spectral sensitivity (A = 800 nm) S
Rise and fall time of the photocurrent

from 10% to 90% and

from 90% to 10% of the final value

(RL=1kQ; VR = 0V; A=950 nm) [
(RL=1kQ; Vg =5V; L=950nm) ty; b
Capacitance (Vg = O V; E = 0) Co
(VR=3V;E=0) Cs
Dark current

(VR=1V;E=0) Ig
Temperature coefficient of /¢ TC
Noise equivalent power

(Ve=1V) NEP
Detection limit D*

10 7)

205
1
800

0.73
0.47

1.3
1.0
120
50

5 (= 20)
0.2

2.1x10-15

4.8 x 1013

nA/Ix

mV/pA
mm?2

nm
Electrons
Photon

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light Ain accordance with DIN 6033 and IEC publ. 306-1).

2) Sq is a measure for the lower spectral sensitivity when the photodiode is used in exposure meters. The zero cross

over Sg is defined in the diagram on page 107.
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BPW 32

Relative spectral sensitivity
Sret = f(A)
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BPW 32

Dark current I = f (g)
A Tamb = 25°C
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BPW 32
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Large Area Silicon Photodiode BPW 33
with Very Low Dark Current

The BPW 33 is a large area silicon planar photodiode, which is incorporated in a transparent
plastic package. Its terminals are soldering tabs, arranged in 5.08 mm (2/10") lead spacing.
Because of its design the diodes can also very easily be assembled on PC boards. The flat
back of the epoxy resin case makes rigid fixing of the component feasible.

The BPW 33 has been developed as a detector for low illuminances and is intended for
use as a sensor in exposure meters and automatic exposure timers. The component is
outstanding for high open circuit voltage at low illuminances. The cathode is marked by

an orange dot.

Type [ Ordering code r”—n.z* 0.'_5[3'5'”‘2_'
BPW 33 | 062702-P 76 . 1S
*‘ﬁ—x g“ ::4I:,—- ‘_fs’
i
; 4o 77T 02 4
04
lg.z re—508 —= \
anode cathode

radiation sensitive
area 2.75x2.75

Dimensions in mm

Maximum ratings

Reverse voltage VR 7 \
Storage temperature range Tstor - 40to+ 80 °C
Soldering temperature in a 2 mm distance

from the case bottom (t< 3 s) Ts 230 °C
Power dissipation (T;mp = 25°C) Piot 150 mwW
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BPW 33

Characteristics (Tymp = 25°C)

Spectral sensitivity 1) S 50 (z 35) nA/lx
Zero cross over 2)

(Ey = 0; Tamp = 50°C) So 2 0.05 mV/pA
Radiant sensitive area A 7.6 mm2
Wavelength of the max. sensitivity A3 max 800 nm
Quantum yield 0.73 Electrons
(Electrons per photon) (A = 800 nm) R : Photon
Spectral sensitivity (A = 800 nm) S 0.47 A/W

Rise and fall time of the photocurrent
from 10% to 90% and
from 90% to 10% of the final value

(RL=1kQ; VR =0V, A=950 nm) t: t 25 us
(RL=1kQ; Vg =5V; 4=950nm) t b 1.0 us
Capacitance (Vg = OV E = 0) Co 750 pF
(VR=3V;E=0) C3 330 pF
Dark current
(VR=1V;E=0) IR 20 (< 100) pA
Temperature coefficient of /g TC 0.2 %/K
Noise equivalent power
(Ve =1V) NEP 5.3 x 10-16 W
VHz
Detection limit D* 5.2 x 1013 Cmv\//m

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of |
2856 K (standard light Ain accordance with DIN 5040 and IEC publ. 306-1). I

2) Sg is a measure for the lower spectral sensitivity when the photodiode is used in exposure meters. The zero |
cross over Sg is defined in the diagram on page 112.
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BPW 33

Relative spectral sensitivity
Sre1 = f (L)
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BPW 33
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BPW 33

Short circuit current I = f (T,,) Open circuit voltage Vi = f (Tmp)
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Plastic Encapsulated Silicon PIN Photodiode BPW 34

The BPW 34 is a silicon planar PIN photodiode, which is incorporated in a transparent
plastic package. Its terminals are soldering tabs arranged in 5.08 mm {2/10”) lead spacing.
Due to its design the diode can also very easily be assembled on PC boards. The flat
back of the epoxy resin case makes rigid fixing of the component feasible.

Arrays can be realized by multiple arrangements. This versatile photodetector can be
used as a diode as well as a voltaic cell. The signal/noise ratio is particularly favourable,
even at low illuminances. The open circuit voltage at low illuminances is higher than with
comparable mesa photovoltaic cells. The PIN photodiode is outstanding for low junction
capacitance, high cut-off frequency and short switching times. The photodiode is parti-
cularly suitable for IR sound transmission. The cathode is marked by a blue dot.

Type | Ordering code by fso027
BPW 34 | a62702-P 73 J‘ 'E L 1Sy
w4 =Fs =

it
Jog02¥ 02 3
i [l — it ﬁ
p ¥
/ 5.08 —= \

cathode

rediation sensitive
area 2.75x2.75

Approx. weight 0.1g
Dimensions in mm

Maximum ratings

Reverse voltage Vr 32

Operating and storage temperature range Tstor —40to + 80 °C
Soldering temperature

in a 2 mm distance from the case bottom (t< 3 s) Ts 230 °C
Power dissipation (Tamp = 25°C) Piot 150 mw

"3




BPW 34

Characteristics (Tymp = 25°C)

Spectral sensitivity 1 (Vg = 5 V)
Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) (4 = 850 nm)
Spectral sensitivity (A= 850 nm)
Open circuit voltage (E, = 100 Ix) )
Open circuit voltage (E, = 1000 Ix) !
Short circuit current (E, = 100 Ix) 1
Rise and fall time of the photocurrent
from 10% to 90% and

from 90% to 10% of the final value
(RL=1kQ; Vg =0V, A=950nm)
(RL=1kQ; Vg =10V; A= 950 nm)
Temperature coefficient of V|_
Temperature coefficient of I or /p
Capacitance
(VR=0V;f=1MHz; E= 0)

(VR =3V;f=1MHz; E= 0)

Radiant sensitive area

Dark current (Vg = 10 V)

Noise equivalent power

(VR =10V)

Detection limit

te b
ty; t
Tc
TC

70 (2 50)
850

0.88

0.60
285
365
6.5

72

25 (< 40)
7.6

2 (< 30)

4.2 x10-14

6.6 x 1012

nA/lIx

nm
Electrons
Photon

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light Ain accordance with DIN 5030 and IEC publ. 306-1).
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BPW 34

Relative spectral sensitivity
Srel = f(A)
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BPW 34

Dark current /g = f (V) Capacitance C = f (Vg)
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BPW 34

Open circuit voltage V. = f (E,) Open circuit voltage—l/L—— = f(Tymp)
Short circuit current Iy = f (E,) Vi 2se
mV LA
700 70 1.2
q
B s
25
V. 600 A 0 K 0 NG
! d R
/ T
500 A 50
K 0.8 \\\
400 / 40 ‘\
v = 0.6
30 17 £l
0.4
200 // 20
/
0.2
100 / 0 :
/ _
0 / 0 0 ;
0 500 1000 Ix 0 10 20 30 40 50 60 70 80°C
—F, " lmp
Detector for infrared sound transmission
Application example
—-+9V
15mA
headphane
Ri ca &k
BC 238
|
|
| 4709

50mH X !
270k
|
0.1pF

Centre frequency 100 kHz
Frequency deviation approx. 5 kHz
Power consumption 9 V/7.56 mA
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Silicon Photodiode

BPX 60

The BPX 60 is a planar silicon photodiode. The large area photosensitive system is suitable
for cell as well as diode operation at a very low reverse current level. The hermetically
sealed case — a TO 5 modification with flat glass window - allows application at extreme
operating conditions. The signal/noise ratio is particularly favourable even at low illumi-
nances. The open circuit voltage at low illuminances is higher than with comparable

mesa photovoltaic cells.

Type | Ordering code
BPX 60 | 62 702-P 54

Maximum ratings

Reverse voltage

Operating and storage temperature range
Junction temperature

Soldering temperature in a 2 mm distance
from the case bottom (t< 3 s)

Power dissipation

Thermal resistance

18

=

®92.q
0835ma

3

A

Ptot

Rtn samb
Rth Jcase

radiation sensitive

area 3x3

cathode

Approx. weight 2 g

D

32
—40to +125
125

230
325
300
80

imensions in mm

°C
°C

°C

mwW
K/W
K/W




BPX 60

Characteristics (T,mp = 25°C)

Spectral sensitivity !

Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) (A = 850 nm)
Spectral sensitivity (A = 850 nm)
Open circuit voltage (E, = 100 Ix) 1)
(E, = 1000 1x) 1

Short circuit current (E, = 100 Ix) 1
Rise and fall time of the photocurrent
from 10% to 90% and

from 90% to 10% of the final value
(RL=1kQ; Vg =0V; A=950nm)
(RL=1kQ; Vg =10V; A=950nm)
Temperature coefficient of Vi
Temperature coefficient of I¢
Junction capacitance

(VR =0V;f=1MHz; E=0)
(VR=10V;f=1MHz; E=0)
Radiant sensitive area

Dark current (Vg =10 V; Tymp = 25°C; E= 0)

t, b
t; t;

TC

50 (z 3.5)
850

0.73

0.50
360(2270)
460

5 (z 3.5)

2.5
1.0
-26
0.2

750

220

7.6

7 (< 300}

nA/Ix

nm
Electrons
Photon
A/W

mV

‘mV

pA

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light Ain accordance with DIN 5033 and IEC publ. 306-1).
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BPX 60

Relative spectral sensitivity
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BPX 60

Dark current I/ = f (Vg) Capacitance C = f (Vg)
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BPX 60

Open circuit voltage V_ = f (E,) Open circuit voltagevv" = (Tomp)
Short circuit current [ = f (E,) L 25
my pA
700 73— 70 1.2
1
Ve
W 600 Z 60 [K 125 10 N
/ ~N
Za R
500 / 50
k 0.8 \\\
400 /, 40 N
— 06
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) /
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Silicon PIN Photodiode with Low Reverse Current BPX 61

The BPX 61 is a planar silicon photodiode with low reverse current. Its low capacitance
permits use up to 10 MHz. The large area photosensitive system is suitable for cell as well
as diode operation at a very low reverse current level. The hermetically sealed case —
a TO 5 modification with flat glass window — allows application at extreme operating
conditions. The signal/noise ratio is particularly favourable even at low illuminances.
The open circuit voltage at low illuminances is higher than with comparable mesa photo-
voltaic cells. The PIN photodiode is outstanding for low junction capacitance, high cut-off
frequency and short switching times.

Type ‘ Ordering code radiation sensitive

BPX 61 | Q62705-P 25 area 3x3
30'45 & cathode N

[s=}

3 T

© /3

f f~anode
354 603

@92 pe
08 35maxte—
L

T F 1798
g !
Approx. weight 2 g
Dimensions in mm
Maximum ratings
Reverse voltage Vr 32 Vv
Operating and storage temperature range Tstor —40to +125 °C
Junction temperature Ti 125 °C
Soldering temperature in a 2 mm distance
from the case bottom {t < 3 s) Ts 230 °C
Power dissipation (Tamp = 25°C) Piot 325 mw
Thermal resistance Rtk yamb | 300 K/W
Rth Jcase 80 K/W

123



BPX 61

Characteristics (T,mp = 25°C)

Spectral sensitivity 1) (Vg = 5 V) N 70 (z 50) nA/lx
Wavelength of the max. sensitivity %3 max 850 nm
Quantum yield 0.88 Electrons
(Electrons per photon) (A = 850 nm) N : Photon
Spectral sensitivity (A = 850 nm) S 0.60 A/W
Open circuit voltage (E, = 100 Ix) 1 VL 285 mV

(E, =10001x) 1 VL 365 mV
Short circuit current (E, = 100 Ix) ) Ik 6.5 pA

Rise and fall time of the photocurrent
from 10% to 90% and
from 90% to 10% of the final value

(RL=1kQ; VR =0V; =950 nm) t t 125 ns
(RL=1kQ; VR =10V; A= 950 nm) t t 50 ns
Temperature coefficient of V| TC - 26 mV/K
Temperature coefficient of I TC 0.2 %/K
Capacitance
(VR=0V;f=1MHz,E=0) Co 72 pF
(VR=3V;f=1MHz, E=0) Cs 25 (£ 40) pF
Radiant sensitive area A 7.6 mm?2
Dark current
(VR =10V; Tamp = 25°C; E = 0) IR 2 (£ 30) nA
Noise equivalent power W
= -14 —_
(VR =10V) NEP 4.2 x10 NT
Detection limit (Vg = 10 V) D* 6.6 x 1012 Cmv‘\//H—z

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of
2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).
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BPX 61
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BPX 61

Dark current /g = f (Vg) Capacitance C = f (V)
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pA pF
8000 00 - (
Iy ;9
Tsoon T o
/ NN
0 %
/| \
// 80 N
4000 / 50
\
40
30
2000
\
2 !
10 \
0 ]
0 10 20 30 LoV 1072 LU 1 10’ 02y
—k — kK
Photocurrent 1::50 =f(Tmp) Dark current Iy = f (Tnp)
nA
14 10%
h
1925"1,2 Iy 7/
10 — | T L £
) L
y4
08
10’
06 v
!
04 o ‘/
02 7
0 10‘1
-30-20-10 0 10 20 30 40 50 60 70 80 °C 0 20 40 60 80 100 °C
_*’Iumb g-'-’rﬂmh

126



BPX 61

Open circuit voltage Yo ¢ (Toms) Short circuit current —£— = f (Tamp)
Vi 250 Ik 250
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Silicon Photodiode with Very Low Dark Current BPX 63

The BPX 63 is a planar silicon photodiode, mounted on a TO 18 base plate and covered
with transparent plastic material. The BPX 63 has been developed as a detector for low
illuminances and is intended for use as a sensor for exposure meters and automatic
exposure meters. The component is outstanding for low dark currents and — when used
as a voltaic cell — for a high open circuit voltage at low illuminances. The cathode of
the BPX 63 is electrically connected to the case.

Type \ Ordering code radiation sensitive
1
BPX 63 | 062702-P 55 area 10x10

3045
——

E_jIJSH ]

254403

55 g35

Approx. weight 0.5 g
Dimensions in mm

Maximum ratings

Reverse voltage VR 7 \
Storage temperature range Tstor - 55to+ 90 °C
Power dissipation (Tamp = 25°C) Piot 200 | mW

128



BPX 63

Characteristics (T,m, = 25°C)

Spectral sensitivity 1)

Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) (A = 800 nm)
Spectral sensitivity (A = 800 nm)
Forward voltage 2}

(E=0;Ir=1pA; Tamp = 50°C)

Rise and fall time of the photocurrent
from 10% to 90% and

from 90% to 10% of the final value
(RL=1kQ; VR =0V; A=950nm)
(RL=1kQ; Vg =5V; A=950 nm)
Capacitance (Vg = 0V)

(VR =3V)

Dark current (Vg =1V, E = 0)
Temperature coefficient of I
Radiant sensitive area

Noise equivalent power

(VR =1V)

Detection limit (Vg = 1V)

AS max

10 (z 0.8)
800

0.73
0.47

1{(z 0.5)

3.7 x 1013

nA/lIx

nm
Electrons
Photon
A/W

mV

us
us
pF
pF
pA
%/K
mm2
W
VHz

:
=

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light Ain accordance with DIN 5033 and IEC publ. 306-1).
2) VF is a measure for the lower spectral sensitivity when the photodiode is used in exposure meters.
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BPX 63

Relative spectral sensitivity
Srei = f (A)
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BPX 63

Dark current [ = f (Vg)
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BPX 63
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Zero cross over So=y—F
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High-speed Silicon PIN Photodiode BPX 65

The BPX 65 is a planar silicon PIN photodiode in a case 18 A 2 DIN 41876 (sim. to TO-18)
with a flat window. The cathode is electrically connected to the case. The flat window
has no influence on the beam path of optical lens systems. Because of its high cut-off
frequency this diode is particularly suitable for use as optical sensor of high modulation
bandwidth.

The PIN photodiode is outstanding for low junction capacitance and short switching times.

Type | Ordering code 28 radigtion sensitive
—o Dl area 10x10
BPX 65 | Q62 702-P 27 005 ' anode
: i o
I::‘: ]
g J 5\7@43
5T
" ? < }N
13541 —={5.2 55 g5 =
Dimensions in mm Approx. weight 0.5 g
Maximum ratings
Reverse voltage VR 50 \"
Junction temperature Tj 125 °C
Storage temperature range Tstor - 55t0+125 °C
Power dissipation Piot | 250 mw
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BPX 65

Characteristics (T,mp = 25°C)

Radiant sensitive area

Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) (A = 850 nm)
Spectral sensitivity (A = 850 nm)

Rise time of the photo current

(load resistance R = 50Q; Vg = 20V;
4 =900 nm)

Capacitance (Vg = 0 V)

(VR =1V}

(VR =20V)
Cut-off-frequency (load resistance R .= 50 Q;
Vg = 20V; A= 900 nm)

Dark current (Vg = 20 V; E = 0)
Spectral sensitivity ) Vg = 20V
Noise equivalent power

(VR =20V)

Detection limit (Vg = 20 V)

Temperature coefficient for 7p

As max

NEP

D*
TC

1
850

0.80
0.55

0.5 (1)
15
12
3.5

500

1(< 5)
107
3.3 x10-14
3.1x 1012
0.2

mm?2

nm
Electrons
Photon
A/W

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).
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BPX 65

Srel,’?q

Spectral sensitivity S, = f (/) in A/W
and quantum yield n=f (1)
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BPX 65

Junction capacitance C = f (Vg);
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BPX 65

Dark current [ = £ {Vy) Series resistance Ag = f (V)
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High-speed Silicon PIN Photodiode BPX 66

The BPX 66 is a planar silicon PIN photodiode in a case 18 A 2 DIN 41876 (sim. to TO-18)
with a flat window and extremely low dark current. The cathode is electrically connected
to the case. The flat window has no influence on the beam path of optical lens systems.
Because of its high cut-off frequency, this diode is particularly suitable for use as optical
sensor of high modulation bandwidth.

The PIN photodiode is outstanding for low junction capacitance and short switching times.

Type | Ordering code v
28 radiation sensitive
BPX 66 | 062702-P 80 By area 10x10
@ 045 j anode
=&'2 é / ga ,J%’
ES RS
fa——135%1 —— 5.2_[]'3 [ 55

=015

Approx. weight 0.5 g
Dimensions in mm

Maximum ratings

Reverse voltage Vr 50 \Y
Junction temperature T; 125 °C
Storage temperature range Tstor - 55to+125 °C
Power dissipation Piot 250 mw
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BPX 66

Characteristics (T, = 25°C

Radiant sensitive area

Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) (A = 850 nm)
Spectral sensitivity (A = 850 nm)

Rise time of the photocurrent

(load resistance R = 50Q; Vg = 20 V;
A =900 nm)

Capacitance (Vg = 0 V)

(Vr=1V)

(VR =20V)
Cut-off-frequency (load resistance R, = 50 Q;
VR =20V; A=900nm)

Dark current (Vg =1V; E = 0)
Spectral sensitivity 1) (Vg = 1V)
Noise equivalent power

(VR =1V)

Detection limit (Vg = 1V)

Temperature coefficient for Ip

AS max

NEP

D*
TC

1
850

0.80
0.55

0.5(<1)
15

12

35

500
0.15 (£ 0.3)
9(z 5)

1.3 x10-14

6.4 x 1012
0.2

mm2

nm
Electrons
Photon
A/W

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light Ain accordance with DIN 5033 and IEC publ. 306-1).
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Srel,’lq

Spectral sensitivity S, ., = f (L) in A/W
and quantum yield n=f (L)
in electrons per photon
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BPX 66

Junction capacitance C = f (\);

Dark current I = f (W)
E = 0; measuring frequency f = 1MHz
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BPX 66

Dark current Ip = f (\g)
Tamp = parameter; £ = 0

142

Y
200

50

Series resistance Rg = f (V)
E = 0; measuring frequency f = 100 MHz

\\\
\\
\
0 W 20 30 40 50V
ey



Plastic Encapsulated Silicon Photodiode BPX 90

The BPX 90 is a planar silicon photodiode, which is incorporated in a transparent plastic
package. Its terminals are soldering tabs arranged in 5.08 mm (2/10") lead spacing.
Due to its design the diode can also very easily be assembled on PC boards. The flat

back of the epoxy resin case makes rigid fixing of the component feasible. Arrays can be
realized by multiple arrangements.

This versatile photodetector is suitable for diode as well as voltaic cell operation. The
signal/noise ratio is particularly favourable, even at low illuminances. The open circuit
voltage at low illuminances is higher than with comparable mesa photovoltaic cells.

Type | Ordering code te- 45 g9

BPX 90 | Q62702-p 47 AT g,
. ..—#-:x»im-x o
— f T
0g 024 2], 2
, L7

\

/=S8

anode cathode

radiation sensitive
“area 1.65 x 3.05

Dimensions in mm

Maximum ratings

Reverse voltage VR 32 \
Operating and storage temperature range Tstor -40to+ 80 °C
Soldering temperature in a 2 mm distance

from the case bottom (t< 3 s) Ts 230 °C
Power dissipation Piot 100 mw
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BPX 90

Characteristics (Tymp = 25°C)

Spectral sensitivity 1) S 40 (= 25) nA/Ix
Wavelength of max. spectral sensitivity As max 850 nm
Quantum yield 0.73 Electrons
(Electrons per photon) (A = 850 nm) n : Photon
Spectral sensitivity (A = 850 nm) S 0.50 A/W
Open circuit voltage (E, = 100 ix) 1 L 360 (2 270) mV

(E, =1000Ix) 1 L 460 mV
Short circuit current (E, = 100 Ix) 1 Ik 4 (2 2.5) nA

Rise and fall time of the photocurrent
from 10% to 90% and
from 90% to 10% of the final value

(RL=1kQ; Vg =0V, A=950nm) t b 1.1 us
(RL=1kQ; Vg =10V; A= 950 nm) t ts 0.8 us
Temperature coefficient for Vi TC -26 mV/K
Temperature coefficient for I TC 0.2 %/K
Capacitance

(VR=0V;f=1MHz; E= 0) Co 500 pF
(VR =10V;f=1MHz; E=0) Cio 170 pF
Radiant sensitive area A 5.0 mm2
Dark current (Vg =10 V; E = Q) IR 5 (< 200) nA

1) The illuminance indicated refers to unfiltered radiation of a tungsten-filament lamp at a colour temperature
of 2856 K. (Standard light A in accordance with DIN 5033 and IEC publ. 306-1.)
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BPX 90

Relative spectral sensitivity
Sret = f (LK)
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Dark current /, = f (Vg)
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BPX 90

1)

Short circuit current —5— = £ (T} Open circuit voltage LA f (Tama)
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Plastic Encapsulated Silicon Photodiode

BPX 91

The BPX 91 is a planar silicon photodiode, which is incorporated in a transparent plastic
package. Its terminals are soldering tabs arranged in 5.08 mm (2/10") lead spacing.
Due to its design the diode can also very easily be assembled on PC boards. The flat
back of the epoxy resin case makes rigid fixing of the component feasible. Arrays can be

realized by multiple arrangements.

This versatile photodetector is suitable for diode as well as voltaic cell operation. The
signal/noise ratio is particularly favourable, even at low illuminances. The open circuit
voltage at low illuminances is higher than with comparable mesa photovoltaic cells. .

The cathode is marked by a white dot.

Type | Ordering code
BPX 91 | a62702-p a8

Maximum ratings

Reverse voltage VR
Operating and storage temperature range Tstor
Soldering temperature in a 2 mm distance

from the case bottom (t< 3 s) Ts
Power dissipation (Tamp = 25°C) Piot

148
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BPX 91

Characterictics (T, = 25°C)

Spectral sensitivity 1)

Wavelength of the max. sensitivity
Quantum yield

(Electrons per photon) (A = 850 nm)
Spectral sensitivity (A = 850 nm)
Open circuit voltage

(E, =1001x) "

(Ey, = 1000 Ix) M

Short circuit current (E, = 100 [x) 1}
Rise and fall time of the photocurrent
from 10% to 90% and

from 90% to 10% of the final value
(RL=1kQ; VR =0V; 4 =950nm)
(RL=1kQ; Vg =10V; A= 950 nm)
Temperature coefficient of V|
Temperature coefficient of /¢
Capacitance
(VR=0V;f=1MHz; E = 0)
(VR=10V;f=1MHz; E= 0)
Radiant sensitive area

Dark current (Vg =10V, E = 0)

As max

t; ts
b

TC

50 (2 35)
850

0.73
0.60

360 (2 270)
460
5 (2 3.5)

2.5
1.0
- 26
0.2

750
220
7.6
7 (< 300)

nA/Ix
nm

Electrons

Photon
A/W

mV
mV
A

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light Ain accordance with DIN 5033 and IEC publ. 306-1).
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BPX 91
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BPX 91

Dark current /g = f (V) Capacitance C = f (Vi)
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BPX 91

Short circuit current - = Ty
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Plastic Encapsulated Silicon Photodiode BPX 92

The BPX 92 is a planar silicon photodiode, which is incorporated in a transparent plastic
package. Its terminals are soldering tabs arranged in 5.08 mm (2/10") lead spacing.
Due to its design the diode can also very easily be assembled on PC boards. The flat
back of the epoxy resin case makes rigid fixing of the component feasible. Arrays can
be realized by multiple arrangements.

This versatile photodetector is suitable for diode as well as voltaic cell operation. The
signal/noise ratio is particularly favourable, even at low illuminances. The open circuit
voltage at low illuminances is higher than with comparable mesa photovoltaic cells.

Type ‘ Ordering code
BPX 92 | Q62702-P 49 .
| ©y 1
o
LN
S
508 —= \\
cathode
radiation sensitive
area 1.25x0.75
cathnf
Dimensions in mm
Maximum ratings
Reverse voltage VR 32
Operating and storage temperature Tstor - 55t0+ 80 °C
Soldering temperature in a 2 mm distance
from the case bottom (t < 3 s) Ts 230 °C
Power dissipation (T;mp = 25°C) Piot 50 mw
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BPX 92

Characteristics (T;mp = 25°C)

Spectral sensitivity 1) S 7((z4) nA/lIx
Wavelength of the max. sensitivity AS max 850 nm
Quantum yield 0.73 Electrons
(Electrons per photon) (A = 850 nm) N ’ Photon
Spectral sensitivity (A= 850 nm) S 0.50 A/W
Short circuit current

(E, =100 1x) M v 325 (2 240) mv
(E, = 1000 Ix) 1) v 410 mv
Open circuit voltage (E, = 100 Ix)} 1 I 0.7 (z 0.4) uA
Rise and fall time of the photocurrent

from 10% to 90% and

from 90% to 10% of the final value

(RL=10Q; Vg =0V; A=950nm) t,; t 1.1 us
(RL=1Q; Vg =10 V; 4 = 950 nm) t b 0.8 us
Temperature coefficient of V| TC - 2.6 mV/K
Temperature coefficient of I TC 0.2 %/K
Capacitance

(VR=0V:f=1MHz; E=0) Co 90 pF
(VR=10V;f=1MHz; E=0) Co 23 pF
Radiant sensitive area A 1.0 mm2
Dark current

(VR=10V;E=0) Ig 1(£100) nA

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of
2856 K (standard light A in accordance with DIN 5033 and IEC publ. 306-1).
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BPX 92

Sret

Relative spectral sensitivity
Sre1 = f(A)
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BPX 92

Dark current I, = f (\g) Capacitance C = f (Vg)

nA pf
10° 120 —
/ .
R = C 100
=
2 |
T 10 > T ]
= 80 N,
N
N
/
10 60 \
f L \\
~ 40 N\
o | 7 N\
10 . = 7 \
20 N
| A \\
.L77 1
1o 44 0
0246 810121%161820222262830 V 1072 1? 10 o' 0ty
— — ¥k
Photocurrent pr =f (L) Dark current I = f (T,r,)
P 25°
nA
12 r 10°
b
|t
Tpase o —7 A
I —
0° = /
08 7
/
06 0 '/
/"
04 /
10° /
02 7
/
y4
0 i
30 -20-10 0 10 20 30 40 50 60 70 80°C 0 20 40 60 80 100 °C
—* lamb

* Jomb

166



BPX 92

Short circuit current — = (Tomo) Open circuit voltage LA F(Tymp)
IK 25° VL 25°
1.2 1.2
Iy 1
Ixgs5e T W‘S‘
0 0 N
T T
08 0.8 \‘\
N
06 0.6
0.4 04—+
02 0.2
0 0
0 10 20 30 40 50 60 70 80°C 0 10 20 30 40 50 60 70 80°C
— fumb — Imb

167



Plastic Encapsulated Silicon Photodiode BPX 93

The BPX 93 is a planar silicon photodiode, which is incorporated in a transparent plastic
package. Its terminals are soldering tabs arranged in 5.08 mm (2/10") lead spacing.
Due to its design the diode can also very easily be assembled on PC boards. The flat
back of the epoxy resin case makes rigid fixing of the component feasible. Arrays can be
realized by multiple arrangements.

This versatile photodetector is suitable for diode as well as voltaic cell operation. The
signal/noise ratio is particularly favourable, even at low illuminances. The open circuit
voltage at low illuminances is higher than with comparable mesa photovoltaic cells.
The cathode is marked by a white dot.

Type | Ordering code
BPX 93 | @62702-P 50 Sy
=3
1
\ o)
cathode

radiation sensitive
area 1.0 x1.0

Dimensions in mm

Maximum ratings

Reverse voltage VR 32 \
Operating and storage temperature Tstor - 55to + 88 °C
Soldering temperature in a 2 mm distance

from the case bottom (t< 3 s) Ts 230 °C
Power dissipation (Tymp = 25°C) Piot 75 mwW
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BPX 93

Characteristics (T,mp = 25°C)

Spectral sensitivity 1

Wavelength of the max. sensitivity

Quantum yield

{(Electrons per photon) (A = 8560 nm)
Spectral sensitivity (A= 850 nm)

Open circuit voltage
(E, =100 1x)
(Ey =1000 Ix) M

Short circuit current (E, = 100 Ix) 1
Rise and fall time of the photocurrent
from 10% to 90% and

from 90% to 10% of the final value

(RL=1kQ; Vg=0V)
(RL=1kQ; Vg =10V)

Temperature coefficient of V|
Temperature coefficient of I'¢

Capacitance

(VR=0V;f=1MHz; E=0)
(VR=10V;f=1MHz; E=0)
Radiant sensitive area

Dark current
(\R=10V;E=0)

As max

8
i

t; t
tr ts
TC
TC

Cio

Ir

8 (2 5)
850

0.73
0.50

360 (2 270)
460
0.8 (2 0.5)

1.1
0.8
-2
0.1
120
40

1

0.5 (£ 50)

nA/lIx

nm
Electrons
Photon
A/W

mV
mV
A

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2856 K (standard light Ain accordance with DIN 5033 and IEC publ. 306-1).
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BPX 93

Relative spectral sensitivity

Sret = f(A)
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BPX 93

Dark current 7 = f (V)
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BPX 93

Short circuit current £ =

Open circuit voltage - — = f{Tomo)
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r Not for new equipment

Silicon Photodiode BPY 12

The BPY 12 is a large-area planar silicon photodiode for versatile applications, which is
also suitable for quantitative light measurements. It is particularly useful, where a high
cut-off frequency of a high ohmic load resistor is required. The planar technique ensures
a low dark current level, low noise and thus very favourable signal conditions.

For mounting instructions see introduction, para. 2.4, page 24.

Type { Ordering code radiation sensitive
area 45x45
BPY 12 | Q62702-P9
O
% .
% p5 50 2o 50min
& TR ik
EY ) - ®02
g I
(Ag = silver lead)
1) contact surface 3min
Approx. weight 0.2 g
Dimensions in mm
Maximum ratings
Reverse voltage 2) VR 20 \Y)
Storage temperature Tstor - 55to0+ 100 °C
Power dissipation Phot 150 mw

2) The positive pole of the voltage source shall be connected to the silver coated, light-insensitive side of the
photodiode.
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BPY 12

Characteristics (Tymp, = 25°C)

Spectral sensitivity
Wavelength of the max. sensitivity

Quantum yield

(Electrons per photon) (A = 850 nm)
Spectral sensitivity (A= 850 nm)

Rise and fall time of the photocurrent
from 10% to 90% and

from 90% to 10% of the final value
(RL=1kQ; Vg =0V; 4 =950 nm)
(RL=1kQ; Vg = 20V; 4 =950 nm)
Cut-off frequency (RL = 1kQ; Vg = 20V)

Capacitance

(\R=0V;E=0)
(\R=20V;E=0) ,
Dark current (Vg = 20 V; E = 0)
Radiant sensitive area

Noise equivalent power

(VR =20V)

Detection limit (Vg = 20 V)

Temperature coefficient of /p

As max

2100
850

0.88
0.60

150

= IA N

140

25

100 (£1000)
20

6.7 x 1013

6.7 x 101
0.15

nA/Ix

nm
Electrons
Photon
A/W

us
us
MHz

1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of

2866 K (standard light Ain accordance with DIN 5033 and IEC publ. 306-1).
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L Not for new equipment

BPY 12

Spectral sensitivity S = f (A} in A/W
and quantum yield n=f (1}

in electrons per photon
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BPY 12
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r Not for new equipment

BPY 12
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Phototransistors







NPN Silicon Planar Phototransistor BP 101

The BP 101 is an epitaxial NPN silicon planar phototransistor, mounted on a base plate
similar to 18 A 3 DIN 41876 (TO 18) with glass-clear plastic encapsulation. The plastic
cover provides a wide angle for the incident light. This angle can be reduced by mounting
a diaphragm. The emitter terminal is marked by a smalil projection on the case bottom.
The collector is electrically connected to the metallic case parts. The phototransistor is
particularly suitable for use in automatic electronic flashes as well as in high Q electronic
instructional toys, used at filament lamp light and daylight.

Type | Ordering code radiation sensitive

BP 1011 Q62702-B 28 area 0,38x038

BP 1011l Q62 702-B 35 —=28 ECSB
@0.45 -0

BP 101111 Q62 702-B 29 :

BP 101 IV Q.62 702-P 12-S 1 ‘_L:_ \ - . f
S ——— ~ 1 b v

ki }/ TS

le—— 1351 — 4 5'5~n,15 L
Dimensions in mm Approx. weight 0.5 g

Maximum ratings

Collector-emitter voitage Vceo 32 Y,
Emitter-base voltage Veso 5 \
Collector current Ic 100 mA
Collector peak current (t<10 us) Iem 200 mA
Junction temperature T 125 °C
Storage temperature Tstor -55to +80 °C
Max. soldering temperature (t<5 s) Ts 260 °C
Power dissipation (Tamp = 25°C) Piot 300 mwW
Thermal resistance

Collector junction to air Rihgamb | 500 K/W
Collector junction to case RihJcase | 200 K/W

17



BP 101

Characteristics (Tymp = 25°C)

Collector-emitter leakage current

(VCE =30V E= 0) Iceo 5 (£100)
Collector-emitter saturation voltage

{Ic =500 LA; Ig =25 uA;E=0) VcEsat 0.15 (< 0.4)
Range of spectral sensitivity

(S = 0.1 Smax) A 430to 1060
Wavelength of the max. sensitivity AS max 800

Typ. spectral sensitivity

of the collector base photodiode S 0.35
Radiant sensitive area A 0.14

Rise time to 90% of the final value

Fall time to 10% of the initial value

(RL=1kQ)) t, t; 5(£10)
Capacitance

(Vce=0V;f=1MHz;E=0) Cce 6

(Ve =0V;f=1MHz, E=0) Ccp 10
(VEB=OV;f=1MHZ;E=O) CEB 12

The phototransistors are grouped according to their
Roman numerals. Grouping is done at Ey = 1000 Ix.

spectral sensitivity and

nA

nm
nm

nA/Ix
mm?2

us
pF
pF
pF

marked by

Group | 1 I IV
Photocurrent
(Vce = 5 V; E, = 1000 Ix) of

Ip |63to 125 100 to 200

Photocurrent

at 20 mW/cm2 approx./p | 0.25 to 0.56 | 0.45 to 0.90
Power gain %—PM

{E, = 1000 Ix; "F(cB)

Vece=5V) 260 400

640 - 11000

160t0 320 |250t0500 [pA

0.70t01.40 |[1.0t02.0 mA

The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour
temperature of 2856 K. (standard light A in accordance with DIN 5033 and IEC 306-1).
Irradiance E, measured with HP radiant flux meter 8334A with option 013.

1) measured with LED A = 950 nm

2 15 (cey = Photocurrent of the phototransistor
I; (ce) = Photocurrent of the collector-base photodiode
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BP 101

n/o
100
| |
rel g //
Y,
; N
. 1 _
Y
e ]
0 —f+—+ —t
0 Iq, I B ,l, ,,,,,, J B
400 600 800 1000 nm
— )
Directional characteristic Ip = f (¢)
, 10° = 0°—=¢ 10°
20 20°
3 30°
40° 40°
50° 50°
60° 60°
70° 70°
80° 80°
90° 90°
100° 100°

Relative spectral sensitivity
Srel = f{A)

Photocurrent as a function of
uA EyorE. Ip =f(E)

0t ] i
i EEaiiiE=
= T 1
5 + S
i /
p v MY
P -—F:;‘y‘ ARSI
5 [ 77/1 A -
L m LA il
10’ NIy, il
5 SRig|e < T
2 Py ISR
1 i/ L
5 L 1
v/
w (AL Ll
5 [T 4 114
NEEl L
10'1 r_ 1 | | 114
10’ 5 10 5 10° 5 10%(x
EV
[SUSE T 1 Lo iiLl 11 JRENTE] |
005 0J 05 1 5 10 50 mwW_
— £, cm?
Power dissipation Py, = f (T, )
mw

300
ﬁnt l*
| |
i
/Rth_lcuLe
‘ l
]
\

o N

l
-

o
2]
S
8




BP 101

Leakage current /ceo = f (Voe)
nA Tamb= parameter; E, = 0 Ix
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BP 101

Ir
Ip 250

Photocurrent = {Tmo)
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NPN Silicon Planar Phototransistor BP 102

The BP102 is an epitaxial NPN silicon planar phototransistor, mounted on a base plate
similar to 18 A 3 DIN 41876 (TO 18} with glass-clear plastic encapsulation. The plastic
cover provides a wide angle for the incident light. This angle can also be reduced by
mounting a diaphragm. The emitter terminal is marked by a small projection on the case
bottom. The collector is electrically connected to the metallic case parts. The phototransistor
is particularly suitable for use in automatic electronic flashes as well as in high Q electronic
instructional toys, used at filament lamp light and daylight as well as in combination with
GaAs infrared emitting diodes in small light barriers.

Type | Ordering code radiation sensitive

BP 1021 | Q62 702-P 23-51 area 0.38x038

BP 1021l Q62 702-P23-52 BO4E ECB

BP 10211l Q62 702-P23-53 ;‘ J s

BP 102 IV Q62 702-P 23-54 e — J . *l‘ o

TS

. 13.5¢1 55 15—
Approx. weight 0.5 g Dimensions in mm

Maximum ratings

Collector-emitter voltage Vceo 32 \Y

Emitter-base voltage VeBo 5 \"

Collector current Ic 100 mA

Collector peak voltage Iem 200 mA

Junction temperature T 125 °C

Storage temperature Tstor ~55t0+80 °C

Max. permissible soldering temperature Ts 260 °C

Power dissipation (Tymp = 25°C) Piot 300 mwW

Thermal resistance

Coliector junction to air Rihjamb | D00 K/W

Collector junction to case RihJ case | 200 K/W

176



BP 102

Characteristics (T,mp = 25°C)

Collector-emitter leakage current

(VCE =30V;E= 0) ICEO 5 (< 100) nA
Collector-emitter saturation voltage

{Ic =500 uA; Ig = 25 uA; E = 0) VcEsat 0.15 (£ 0.4) \
Range of spectral sensitivity

(S = 0.1Smax) A 450to0 1100 nm
Wavelength of the max. sensitivity A max 760 nm
Typ. spectral sensitivity )

of the collector-base photodiode S 1.1 nA/lIx
Radiant sensitive area A 0.17 mm?2

Rise time to 90% of the final value
Fall time to 10% of the initial value

(RL=1kQ)) t t 5(<10) us
Capacitance

(Vce=0V;f=1MHz, E=0) Cce 6 pF
(Ve =0V f=1MHz;E=0) Ccr 20 pF
(VeEs=0V;f=1MHz; E=0) Ces 8 pF

The phototransistors are grouped according to their spectral sensitivity and marked by
Roman numerals. Grouping is done at £, = 1000 Ix.

Group | Il n 1\

Photocurrent Ir |160t0 320 |{250t0o 500 40010800 [630to 1250 |pA
(Vce = 5 V; Ey=1000 Ix)
Photocurrent approx. Ip [0.7to 1.4 1.1t02.2 1.81t03.6 28t05.6 mA
(Vce= 5V, E.=20mW/cm2)

Power gain  JPICE”2) 200 320 500 800
(E, = 1000 Ix; ‘PicB)
Vce=5V)

The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour
temperature of 2856 K (standard light A in accordance with DIN 5033 and IEC 306-1).
Irradiance E. measured with HP radiant flux meter 8334A with option 013.

1) measured with LEDA = 950 nm

2)'1p cey = Photocurrent of the phototransistor
I, sy = Photocurrent of the collector-base photodiode

177



BP 102

Relative spectral sensitivity
Srer = f(A)
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BP 102
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Leakage current Iceo = f (Voe)
Tamb = parameter; E, = 0 Ix
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BP 102

Photocurrent ]IP = (Tmp) Collector-emitter capacitance
P25 Cce = f (Vee)
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NPN Silicon Planar Phototransistor BP 103

The BP 102 is an epitaxial NPN silicon planar phototransistor, mounted on a base plate
similar to 18 A 3 DIN 41876 (TO 18) with glass-clear plastic encapsulation. The plastic
cover provides a wide angle for the incident light. This angle can also be reduced by
mounting a diaphragm. The emitter terminal is marked by a small projection on the case
bottom. The collector is electrically connected to the metallic case parts. The phototransistor
ist particularly suitable for use in automatic electronic flashes with base integrating circuit
and self-excited (high-frequency) breakdown voltage generators (see circuit diagram) and
in high Q electronic instructional toys used at filament lamp light and daylight, as well
as in combination with GaAs infrared emitting diodes in small light barriers.

Type | Ordering code radiation sensitive
BP 1031 Q62 702-P 79-S3 area 0.38x0.38
BP 103 I Q62 702-P 79-S1 ECB
BP 103 1l Q62 702-P 79-52 e
BP 103 IV Q62 702-P 79-S4 eit ot
TN'
o5

Approx. weight 0.5 g
Dimensions in mm

Maximum ratings

Collector-emitter voltage Vceo 100 \
Emitter-base voltage VeBO 7 \)
Collector current Ic 100 mA
Collector peak voltage (< 10 ps) Icm 200 mA
Junction temperature T; 125 °C
Storage temperature Tstor —-55 to +80 °C
Max. permissible soldering temperature (t<5s) Ts 260 °C
Power dissipation (T;mp = 25°C) Piot 300 mwW
Thermal resistance

Collector junction to air Rthyamb | 500 K/W
Collector junction to case RihJcase | 200 K/W

181




BP 103

Characteristics (T,m, = 25°C)

Collector-emitter leakage current

(Vce=30V;E=0) Iceo 5 (< 100) nA

Range of spectral sensitivity

(S =0.1Smax) A 440t0 1070 nm

Wavelength of the max. sensitivity A max 850 nm

Typ. spectral sensitivity

of the collector base photodiode S 1.2 nA/Ix

Radiant sensitive area A 0.12 mm?2

Rise time to 90% of the final value

Fall time to 10% of the initial value

(RL=1kQ)") t t 5(£10) us

Capacitance

(Vce=0V;f=1MHz, E=0) Cce 9 pF

(Ve =0V f=1MHz; E= 0) Ccp 13 pF

(VEB=0V2f=1MHZ;E=O) Ces 21 pF

The phototransistors are grouped according to their spectral sensitivity and marked by

Roman numerals. Grouping is done at £, = 1000 Ix.

Group I ] 1} v

Photocurrent Ip |160to 320 |2501t0500 |400to 800 [630to 1250 |uA

(Vce = 5 V: E, = 1000 Ix)

Photocurrent approx. Ip

(Vce=5V;E.=20mW/cm2) [0.7t0 1.4 1.1t02.2 1.8t0 3.6 2.8105.6 mA
T

Power gain paledi) 180 280 450 710

(E,=10001x; “PiCB)

Vce=5V)

Collector-emitter

saturation voltage

(Ic =01mA; Ig = 1 uA;

E=0) Veesat | 200 170 160 160 mVv

(Ic = 2.5mA; Iz = 25 uA;

E=0) Vcesat | 190 160 150 150 mV

The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour
temperature of 2856 K. (standard light A in accordance with DIN 5033 and IEC 306-1).
Irradiance E, measured with HP radiant flux meter 8334A with option 013.

1) measured with LED A = 950 nm

2 Iy (cgy = Photocurrent of the phototransistor

» ce) = Photocurrent of the collector-base photodiode
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BP 103

Relative spectral sensitivity Photocurrent as a function of
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BP103

Collector-emitter capacitance Collector-base capacitance
Coe=f (Vce) Cep= f(Ys)
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BP 103

Application example
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Breakdown voltage generator
for measuring circuit

W1 : 4 turns 0.15 @ CulS
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W3 : 140 turn 0.15 @ CulS

Interior space of the coil

with SIFERRIT cylindrical core,
material M 25,

inner coil diameter: 11 mm
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NPN Silicon Planar Phototransistor BPX 38

The BPX 38 is a silicon NPN epitaxial planar phototransistor in an 18 A 3 DIN 41876 (TO 18)
case with flat window and high radiant sensitivity for front irradiation. The flat window
has no influence on the light paths. It is, therefore, particularly suitable for industrial
applications, where lens systems are used. The collector terminal is electrically connected
to the case.

Type | Ordering code radiation sensitive
=78 i 0red 086x086

BPX 38| \ Q62 702-P 15-S 1 004 By
BPX 381I Q62 702-P 15-S 2 I .
BPX 381l ‘ Q62 702-P15-S3 -
BPX 38 IV Q62 702-P15-S4 ¥

135857 e

Dimensions in mm

Maximum ratings
Collector-emitter voltage Vceo 50 \
Emitter-base voltage VeBo 7 \Y
Collector current Ic 50 mA
Junction temperature Ti 175 °C
Storage temperature Tstor -b5t0+125 °C
Power dissipation (Tymp = 25°C) Piot 330 mwW
Max. permissible soldering temperature (t<5 s) Ts 260 °C
Thermal resistance
Collector junction to air Rihgamb | < 450 K/W
Collector junction to case Rihycase | < 150 K/W
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BPX 38

Characteristics (Tymp = 25°C)

Range of spectral sensitivity

(S = 0.1 Spax}

Wavelength of the max. sensitivity
Spectral sensitivity

of the collector base photodiode
Radiant sensitive area
Capacitance
(Vce=0V;f=1MHz;, E=0)

{(Veg =0V;f=1MHz; E = 0)

(Ve =0V;f=1MHz; E=0)

AS max

S
A

Cce
Ccs
Ces

450 to 1080
870

55
0.60

23
41
47

nm
nm

nA/Ix
mm?2

pF
pF
pF

The phototransistors are grouped according to their spectral sensitivity and marked by
Roman numerals. Grouping is done at £, = 1000 Ix.

Group |

I I\

Photocurrent Ip

(Vce = b V; E, =1000 Ix)

Photocurrent approx. Ip

(Vce=5 V;Ee =20mW/cm?2)

Rise time from 10% to 90%

of the final value

Fall time from 90% to 10%

of the initial value

(Ic=1mA; Ve =5V;

R =1kQ)) tte | D

Collector-emitter

saturation voltage

(Ic = 2mA; Iz = 50 pA;

E=0) Veesat | 175
Ip(cg)2)

Power gain P(CE) 100
(Ey, = 1000 Ix; Veg = 5 V)
Collector-emitter

leakage current

(Veceo =25V, E=0)  Iceo

0.41t00.8

1.6t03.2

5 (£ 200)

0.63t0 1.25

25t05.0

175
160

8 (< 200)

1.0t0 2.0

451t09.0

160 140
250 400

12 {£500)

1.6 t0 3.2 mA

7.0t0 14.0 |mA

us

mV

20(s500) |nA

The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour
temperature of 2856 K. (standard light A in accordance with DIN 5033 and IEC 306-1).
Irradiance E, measured with HP radiant flux meter 8334A with option 013.

1) measured with LED A = 950 nm

2) 1, (cg) = Photocurrent of the phototransistor
Iy sy = Photocurrent of the collector-base photodiode
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BPX 38

Relative spectral sensitivity
Srer = f(A)
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BPX 38

Photocurrent I, = f (V)

E, = parameter
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BPX 38

Dark current [oeo = f {Vce) Collector-emitter capacitance
Tamb = parameter; E= 0 Cce= f (VWee)
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NPN Silicon Planar Phototransistor

BPX 43

The BPX 43 is a silicon NPN epitaxial planar phototransistor in an 18 A 3 DIN 41876 (TO 18)
case with lens-shaped window for front irradiation. The special transistor system in
connection with the lens shaped window provides the transistor with a particularly high
spectral sensitivity. It is therefore suitable for industrial applications at low illuminances.
The collector terminal is electrically connected to the case.

Type Ordering code

BPX 431 Q62702-P16-S 1
BPX 43 1 Q62702-P16-S2
BPX 43 i Q62702-P16-S3
BPX 43 IV Q62702-P16-S 4

Maximum ratings

Collector-emitter voltage
Emitter-base voltage

Collector current

Junction temperature

Storage temperature

Power dissipation (Tymp = 25°C)

Max. permissible soldering temperature (t < 5 s)

Thermal resistance

Collector junction to air
Collector junction to case

radiation sensitive

area 0.86x0.86

=78 :
6045 : 4 /o bE /B
\z% é /' g %
s+ W B
S ~
‘f
L a TH —+ 55
Dimensions in mm Approx. weight1.6 g
VCEO 50 \'%
Ic 100 mA
Ti 175 °C
Tetor —55to0 +125 °C
Ptot 330 mwW
Ts 260 °C
Rthy amb | < 450 K/W
RthJ case | 150 K/W
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BPX 43

Characteristics (T,mp = 25°C)
Range of spectral sensitivity

(S = 0.1Smax) )
Wavelength of the max. sensitivity
Spectral sensitivity

of the collector base photodiode
Radiant sensitive area
Capacitance
(Vece=0V;f=1MHz; E=0)
(Ve =0V;f=1MHz; E=0)
(Ve =0V;f=1MHz, E=0)

The phototransistors are grouped according to their spectral sensitivity and

AS max

S
A

Cce
Ccs
Ces

Roman numerals. Grouping is done at E, = 1000 Ix.

450 to 1080
870

26
0.65

23
41
47

nm
nm

nA/Ix
mm?2

pF
pF
pF

marked by

Group |

Hl 1\

Photocurrent Ip [1.6t03.2
(Vce = 5 V; E, = 1000 Ix)
Photocurrent approx.lp |9to0 18
(Vce=5V;Ee=20mW/cm2)
Rise time from 10% to 90%

of the final value

Fall time from 90% to 10%

of the initial value
(Ic=1TmA;Vce=5V;

R =1kQ1) toty |5
Collector-emitter
saturation voltage
(Ic=2mA;Ig =50uA;
E=0) Veesat | 175

Power gain Tpice2) 85

P(CB)
(Ey,=10001ix; Vee =5V)
Collector-emitter

leakage current
(Vceo = 26 V; E=0) Iceo | B (£ 200)

25t05.0

14 to 28

175
135

8 (< 200)

40t08.0 |63t0o125 [mA

22 to 45 35t0 70 mA

160 140
215 345

us

mV

12 (£ 500) |20 (< 500) |nA

The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour
temperature of 2856 K. (standard light A in accordance with DIN 5033 and IEC 306-1).
Irradiance E, measured with HP radiant flux meter 8334A with option 013.

1) measured with LED 4 = 950 nm
2) ly (ce) = Photocurrent of the phototransistor

I, ics) = Photocurrent of the collector-base photodiode
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BPX 43

Relative spectral sensitivity
Srel = f(A)
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BPX 43

Photocurrent 7, = f (V¢) Photocurrent IIP =f (Lmp)
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BPX 43
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NPN Silicon Planar Phototransistor BPX 62

The BPX 62 is a highly sensitive, silicon NPN epitaxial planar phototransistor, encased
in a micro ceramic package. Because of its small case dimensions and the special lead
arrangement this phototransistor is provided for PC board mounting in particularly space-
saving uni- and two-dimensional optical scanning systems. It is suitable for versatile
applications at filament lamp light and light emitting diodes, also where miniaturization,
low built-in depth and high packing density are of main interest, e.g. for tape and card
readers, for path and angle scanners as well as reading systems for digital applications.

Type Ordering code concave lens ceramic collector emitter
BPX 62| Q62702-P19-S1 / / 1
BPX 621l Q62702-P19-S2 B - ' B o
BPX 62 Il Q62702-P 19-S 3 <
BPX 62 IV Q62702-P19-S4 )
16201 (- -
0.9max ’J 0501 |
- Fe7152015%
-~ 150)
- = 3] =

radiation sensitive area 0.43x0.43

Approx. weight 1g Dimensions in mm
Maximum ratings (Tamp = 25°C)
Collector emitter voltage Veeo 50 \%
Emitter-base voltage VeBo 7 \'
Collector current Ic 50 mA
Junction temperature T; 125 °C
Storage temperature Tstor - 55t0 +125 °C
Soldering temperature (t < 3 s) Ts 230 °C
Power dissipation Piot 100 mW
Thermal resistance
Collector junction to air RthJamp | 1000 K/W
Collector junction to case Ringcase | 300 K/W
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BPX 62

Characteristics (Tymp = 25°C)
Collector-emitter leakage current

(Vce = 25 V; E=0)

Collector-emitter saturation voltage
(Ic = 0.25 mA; E, = 1000 Ix)

Range of spectral sensitivity

(Sz 0.1 Smax)

Wavelength of the max. sensitivity
Rise time from 10% to 90% of the final value
Fall time from 90% to 10% of the initial value

(RL = 1 kQ)1)

Radiant sensitive area

Capacitance

(Vce =0V;f=1MHz; E=0)

The phototransistors are grouped according to their spectral sensitivity and marked by

Iceo

VCEsat

As max

t; b

Cce

Roman numerals. Grouping is done at E, = 1000 Ix.

5 (< 100)
0.2

440to 1070
850

5 (£ 10)

0.17

6

nA

nm
nm

us
mm?2

pF

Group

Photocurrent
(Vce=5V;
E, = 1000 Ix)
Photocurrent
(Vce=5V:

Ip

E.=20mW/cm?2) approx. Ip

0.41t00.8

2to 4

0.63t0 1.25

3to6

45t09.0

1.0t0 2.0

1.6t03.2 mA

75t015.0 |mA

The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour
temperature of 2856 K. (standard light A in accordance with DIN 5033 and IEC 306-1).
Irradiance E. measured with HP radiant flux meter 8334A with option 013.

1) measured with LED A= 850nm
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BPX 62

Relative spectral sensitivity Photocurrent as a function of
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BPX 62

Photocurrent []p = (Tmp) Collector-emitter capacitance
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NPN Silicon Phototransistor in Plastic Encapsulation

Lead Spacing 2.54 mm

BPX 81

The BPX 81 is a silicon NPN planar transistor in plastic encapsulation with solder pin
terminals. The collector terminal is marked by a small projection on the pin. The photo-
transistor is suitable for versatile applications in conjunction with filament lamps and
infrared light. The BPX 81 can be mounted on PC boards and is also provided for use as
detector of the light emitting diode LD 261 (same type as BPX 81) in miniature light barriers.

Type | Ordering code

BPX 81/ Q62702-P43-S 1
BPX 81/1I Q62702-P43-S2
BPX 81/l Q62702-P43-S3

BPX 81/IV Q62702-P43-S4

Maximum ratings

Collector-emitter voltage Ve
Junction temperature T;
Collector current Ic
Storage temperature Tstor
Power dissipation Ptot
Soldering temperature in a 2 mm distance

from the case bottom (t< 3 s) Ts
Thermal resistance

Collector junction to air RthJamb
Collector junction to solder pin RthaL

200

— 7
SR 5
T

LIS
Pt o
-
'

e

1
i

fo—

radiation sensitive
area 0.43x0.43

Approx. weight 0.02 g
Dimensions in mm

32

90

50

- 40to + 80
100

230

750
650

°C
mA

mwW
°C

K/w
K/wW



BPX 81

Characteristics (T, = 25°C)

Collector-emitter leakage current
(Vece =25 V;E=0)
Collector emitter saturation voltage
(Ic = 0.25 mA; E, = 1000 Ix)
Range of spectral sensitivity

(S 0.1 Smay)

Wavelength of the max. sensitivity
Rise time from 10% up to 90% of the final value

Fall time from 90% up to 10%

of the initial value (R = 1kQ)1)
Radiant sensitive area

Capacitance

(VCE=OV;f=1MHZ;E=O)

The phototransistors are grouped according to their spectral sensitivity and marked by
Roman numerals. Grouping is done at £, = 1000 Ix.

Iceo 25 (= 200) nA
VCEsat 0.2 V

A 440 to 1070 nm
ks max 850 nm
t s 5(£10) us

A 0.17 mm?2
CCE 6 pF

Group [ 1] 1] v

Photocurrent Ip|0.63t01.25 [1.0t02.0 {1.6t03.2 25t05.0 mA
(Ve =5 V; E, =1000 Ix)

Photocurrent approx. Ip | 2.5 t0 5.0 40t080 |7.0t014.0 |11.0t022,0 {mA
(Vee =BV Ee = 20mW/cm?2)

Colour code brown red orange yellow

The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour
temperature of 2856 K. (standard light A in accordance with DIN 5033 and IEC 306-1).
Irradiance E, measured with HP radiant flux meter 8334A with option 013.

1) measured with LED A = 950 nm
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BPX 81

Relative spectral sensitivity
Srer=f(h)
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Photocurrent as a function of
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BPX 81

Photocurrent Lo f (Tamp) Collector-emitter capacitance
To2s: Cee= F(Vee)
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NPN Silicon Phototransistor Arrays BPX 80 to BPX 89
Lead Spacing 2.54 mm

The types BPX 80 to BPX -89 are plastic encapsulated phototransistor arrays consisting
of an arrangement of max. 10 silicon NPN epitaxial planar phototransistors. The individual
photoelectric detectors are spaced apart according to the standard lead spacing of
2.54 mm (1/10”). A small angle of the lens-shaped light window avoids optical "cross
modulation” from the adjacent system. The collector terminals are marked by small
projections arranged at the sides of the solder pins.

The second digit of the type designation is identical with the number of photoelectric
detectors of one array; (BPX 84 e.g. comprises an array with 4 phototransistors; BPX 80
one with 10 phototransistors). At present, arrays with two, three, six and nine photo-
transistors are primarily produced corresponding to the type designations BPX 82, BPX 83,
BPX 86 and BPX 89. The remaining phototransistor arrays are not kept in stock, they are,
however, available upon request.

Type Ordering code _ -

BPX 82 Q62702-P 21 i s

BPX 83 Q62702-P 25 =

BPX 84 Q62702-P 30 . o

BPX 85 Q62 702-P 31 05 2

BPX 86 Q62702-P 22 B T

BPX 87 Q62702-P 32 o ] 1oy

BPX 88 Q62702-P 33 ’ 254 L

BPX 89 Q62702-P 26 '

BPX 80 Q62702-P 28 Sample with 4 phototransistors (e.g. BPX 84)
Dimensions in mm

Maximum ratings

Collector-emitter voltage Vee 32 \Y

Junction temperature T; 90 °C

Collector current Ic 50 mA

Storage temperature Tstor —-40to +80 °C

Power dissipation (Tamp = 25°C) Piot 100 mw

Soldering temperature in a 2 mm distance

from the case bottom (t < 3 s) Ts 230 °C

Thermal resistance

Collector junction to air Rihgamb | 750 K/W

Collector junction to solder pin Rt 650 K/W
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BPX 80 to BPX 89

Characteristics (T, = 25°C)

Collector emitter leakage current

(VCE: 25V;E=0) ICEO
Range of spectral sensitivity

(S = 0.1Smax) A
Wavelength of the max. sensitivity ks max
Photocurrent

(Vce =5 V; E=1000 Ix) : 4 Ip
Photocurrent

(Vce =5 V; Ee = 20 mW/cm 2)2) approx. Ip

Rise time from 10% up to 90% of the final value
Fall time from 90% up to 10%

of the initial value (R = 1kQ) 3) ot
Radiant sensitive area A
Capacitance

{(Vce =0V;f=1MHz; E=0) Cce

25 (s 200)

440 to 1070
850

0.631t0 5.0
2510220
5(<10)
0.17

6

nA

nm
nm

mA
mA
us
mm?2

pF

1) The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour temperature of 2856 K.

(Standard light A in accordance with DIN 5033 and IEC 306-1.)

2) Measured with HP radiant flux meter 8334 A with option 013, see curve I, = f (E).

3) Measured with LED (A = 950 nm) as emitter.

4) The deviation of 7, within one array is < 1: 2. Arrays with closer deviations or closer /, range similar to

BPX 81, gr.li/lllupon request.
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BPX 80 to

BPX 89

Relative spectral sensitivity
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BPX 80 to BPX 89

e

Photocurrent 7 = (Lmp) Collector-emitter capacitance
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NPN Silicon Planar Phototransistor BPY 61

The BPY 61 is a silicon NPN epitaxial ptanar phototransistor in a miniature glass case
without base connection. The transistor is controlled by the incident light. The collector
is marked by a red dot on the case. Because of high current gain of the transistor system
this transistor is suitable for applications where particularly sensitive photoelectric detectors
for filament lamp light are required. When scanning facilities are to be assembled high
packing density can be obtained as a result of the small dimensions.

Type Ordering code radiation sensitive | collector
BPY 61| Q60215-Y61-S 1 red dot area 043043
BPY 61 Q60215-Y 61-S 2 03 (collector P/ 5
BPY 61 Il Q60215-Y61-S3 ; 7*3‘*N -
BPY 61 IlI Q60215-Y61-S4 ‘ f =

oo 3Bmin e 3, J‘g

emitter

Approx. weight 1g Dimensions in mm
Maximum ratings
Collector emitter voltage Vceo 50 \%
Emitter-base voltage Veso 7 \
Collector current Ic 60 mA
Junction temperature T; 125 °C
Storage temperature Ts - 55t0+125 °C
Power dissipation (Tymp = 25°C) Piot 70 mwW
Thermal resistance
Collector junction to air Rthgamp | 1400 K/W
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BPY 61

Characteristics (T, = 25°C)
Collector-emitter leakage current

(Vce =25V, E=0)

Collector-emitter saturation voltage

(Ic = 0.25 mA; E, = 1000 Ix)
Range of spectral sensitivity

(§> 0.18max)

Wavelength of the max. sensitivity
Rise time from 10% up to 90% of Ip
Fall time from 90% up to 10% of Ip

(RL=1kQ))

Radiant sensitive area

Capacitance

(Vce =0V;f=1MHz; E=0)

The phototransistors are grouped according to their spectral sensitivity and marked by

Iceo
VCEsat

A
A5 max

Lt
A

Cce

Roman numerals. Grouping is done at E, = 1000 Ix.

5 (£ 100)
0.2

44010 1070
850

5 (£10)
0.17

6

nA

nm
nm

us
mm2

pF

Group

Photocurrent

(Vee = 5 V; E, = 1000 Ix)")

(Ve =5V;

Ip

E.= 20 mW/cm2) approx.[p

0.8to 1.6

3.2t06.3

1.25t0 2.5

5.0t0 10.0

2to 4

9.0t0 18.0

3.2t06.3 mA

14.0to0 28.0 {mA

The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour
temperature of 2856 K. (standard light A in accordance with DIN 5033 and IEC 306-1).
Irradiance E, measured with HP radiant flux meter 8334A with option 013.

1) measured with LED A = 950 nm
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BPY 61

Relative spectral sensitivity
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Photocurrent as a function of

E,orE, Ip =f(E,)

mA
102 pe
[p 7
" N A
T g2
N — EREr. 7 ah
I v V‘//'
100 vd
7777 = i 7 i s e s i
A
/ ./,
'/ /
107 S i
77
V.
,//
w0l e
i 1L il
10! 102 10} 104x
E——
[IENIeS 1 I ENY AN Lol br kg Lot 1)
0.05 0 5 50 mW
. em?
Power dissipation Py = f {T)
mW
80 -
Fat 70
650 \
50 \\
40 \
30 \\
20 \\
10 -
o Lo
0 25 50 75 100 125 °C

Tamb



BPY 61
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NPN Silicon Planar Phototransistor BPY 62

The BPY 62 is a silicon NPN epitaxial planar phototransistor in an 18 A 3 DIN 41876 (TO 18)
case with a light window for front irradiation. The base connection is brought out and
the emitter is marked by a small projection on the case bottom. The collector is electrically
connected to the case.

The phototransistor BPY 62 is suitable for versatile applications in connection with filament
lamp light mainly where particularly sensitive photoelectricdetectors are required.

Type I Ordering code ruurcgngtmn sensitive
BPY 621 Q60215-Y 62-A 0045 By ECB
BPY 6211 Q60215-Y 62-B PN | 5‘/ X Vg
BPY 62 llI Q60 215-Y62-C ——— g *
! } 2T
351~ 55 515 =
Approx. weight 1.5 g Dimensions in mm

Maximum ratings

Collector-emitter voltage Vceo 32 \%
Emitter-base voltage Veso 5 \Y
Collector current Ic 100 mA
Junction temperature T; 126 °C
Storage temperature Tstor -55t0+125 °C
Power dissipation (Tymp = 75°C) Piot 300 mw
Thermal resistance

Collector junction to air Rihgamb | 500 K/W
Collector junction to case Rihcase | 200 K/W

212



BPY 62

Characteristics (T,mp = 25°C)
Collector-emitter leakage current
(VCE =25V;E=0)
Collector-emitter saturation voltage
(Ic =1mA; E, = 1000 Ix)

Range of spectral sensitivity

(S > 0.1Smax)

Wavelength of the max. sensitivity
Rise time from 10% up to 90% of Ip
Fall time from 90% up to 10% of Ip
(RL=1kQ)")

Spectral sensitivity

of the collector base photodiode
Radiant sensitive area

Capacitance

(Vce=0V;f=1MHz; E= 0)

(Ve =0V:f=1MHz, E=0)

(Ve = 0V;f=1MHz; E= 0)

The phototransistors are grouped according to their
Roman numerals. Grouping is done at E, = 1000 Ix.

Iceo 5 (< 100)
Veesat 0.3

A 430to 1060
As max 800

t, B 5

S 5

A 0.14

Cce 6

Ccs 10

Ces 12

spectral sensitivity and

nA

nm
nm

us

nA/Ix
mm?2

pF
pF
pF

marked by

Group | Il 1]
Photocurrent (Vge = 5 V;
E, = 1000 Ix;)") Ip | 1.25t02.5 2.0to 4.0 3.2t06.3 mA
(Vee=5bV;
E, = 20 mW/cm?2 approx. Ip | 5.0t0 10.0 9.0t0 18.0 14.0t028.0 |mA
Power gain ece)2)
Ip(cs)
(E, =1000Ix; Vg = 5 V) 355 560 900

The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour
temperature of 2856 K. (standard light A in accordance with DIN 5033 and IEC 306-1).
Irradiance E, measured with HP radiant flux meter 8334A with option 013.

1) measured with LEDA = 950 nm

2) Iy cey = Photocurrent of the phototransistor

I, (cs) = Photocurrent of the collector-base photodiode
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BPX 62

Relative spectral sensitivity
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BPY 62

Leakage current Iceo = f (Voe)
nA Tamp = parameter; £ = O
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BPY 62

Photocurrent I, = f (Rg:) referred to
photocurrent /.« during operation with open
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BPY 62
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Infrared Emitting Diodes (IREDs)

Radiant intensity (lg) and luminous intensity (ly) and electrical current / have in the standard specification the same
symbols. in order to avoid mix-up we use for the above terms Ig or Iy respectively (straight letters) for radiant or
luminous intensity respectively and I {italic letter) for the electric current.







GaAs Infrared Emitting Diode cay 17

The GaAs infrared emitting diode CQY 17 is designed to emit radiation at a wavelength
in the near infrared. The radiation emitted is excited by current flowing in forward direction
and can be modulated. The case 18A 2 DIN 41876 (similar to TO 18) is closed by a glass lens.
The cathode terminal is marked by the adjacent projection on the rim of the case bottom.
The anode is electrically connected to the case. From /r = 100 mA heat sinks have to be
used.

Type ‘ Ordering code radiation emitting area 0.4x0.4
cQy 17/Iv Q62703-Q89-S1 P 0.45 x N
cay 17/v Q62 703-Q89-S 2 ; : {%]‘» g 5
% 3
‘“’2801L \ ’{ 55- 015 "' anode
—= 5203 = at case
fa———13 5¢1 ——wmxfy, Z*l
Dimensions in mm Approx. weight 0.35 g
Maximum ratings
Reverse voltage VR 4 \Y
Forward current If 100 mA
Surge current (t < 10 ps) is 2000 mA
Junction temperature T 100 °C
Storage temperature Tstor -b65t0+100 °C
Power dissipation (T¢ase = 65°C) Piot 180 mwW
Thermal resistance
Junction to air Rihgamp | 500 K/W
Junction to case Rihgcase | 180 K/W
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cay 17

Characteristics (Tymp = 25°C)

Wavelength at peak emission at Iyax
Spectral bandwidth at 50% from Inax

Switching times (I, from 10% to 90%; Ir = 100 mA)

Capacitance at Vg = 0V

Forward voltage (I = 100 mA)
Breakdown voltage (/g = 100 pA)

Reverse current (Vg = 3 V)
Half-life of radiant intensity
(typ) for I = 100 mA

Temperature coefficient of I or ¢

Temperature coefficient of V¢

Temperature coefficient of Apeak

Apeak
AL

t b
Co
Ve
Vir
Ir

TC
TC
TC

950

+20

1

50

1.35 (< 1.7)
30 (= 4)
0.01 (< 10)

105
—-0.65
-156
0.3

nm
nm
us
pF
\%
\'
A

h
%/K
mV/K
nm/K

The diodes are grouped according to the radiant flux (radiant power)®, in mW, at
Ir = 100 mA, emitted in a cone with a half angle ¢ of 15°.

Group 1\ V
de at ¢ =156° 1110 2.8 1.8to 4.5 mw
&, (total) typ. 4 6.3 mw

radiation cone as a function of the half angle ¢
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cay 17
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cQy 17

Capacitance C = f (V)

Forward voltage I = f (V)
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cay 17

Wavelength at peak emission Permissible pulse handling capability
M hpeak = f (Tamp) Ir = f(t); v = parameter; Tase= 65°C
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GaAs Infrared Emitting Diode cQay 18

The GaAs infrared emitting diode CQY 18 is designed to emit radiation at a wavelength
in the near infrared range. The radiation emitted is excited by current flowing in forward

direction, and can be modulated. The case, similar to TO-18, is provided with a flat light
window. The cathode is marked by an adjacent small projection on the rim of the case bottom.
The anode is electrically connected to the case.
Type \ Ordering code 505 radiation emitting area 04x04
cQy 18/l | Q62703-Q90-S 1 N L I
cQy 18/1v Q62 703-Q90-S2 E ‘%L £ ) ;
cQy 18/v Q62 703-Q90-S3 ? '" fN
AN
‘.‘ZB-BJ‘ ‘ 5-5~u.15’j anode at case

b 13,501 -l 5203 R

Approx. weight 0.4 g Dimensions in mm
Maximum ratings
Reverse voltage Vr 4 \Y
Forward current IF 100 mA
Surge current (t < 10 us) irs 2000 mA
Junction temperature T 100 °C
Storage temperature Tstor -55t0+100 °C
Power dissipation (T ase = 65°C) Piot 180 mwW
Thermal resistance
Junction to air Rithgamb | 500 K/W
Junction to case Rihgcase | 180 K/W
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cay 18

| Characteristics (Tamp = 25°C)

r Not for new equipment

Woavelength at peak emission at Iiyay hpeak 950 nm
Spectral bandwidth at 50% of I,,,, AL +20 nm
Switching times (I from 10%to 90%; Ir = 100 mA) t, t¢ 1 us
Capacitance at Vg = 0V Co 50 pF
Forward voltage (I = 100 mA) Ve 1.35 (£ 1.7) Y
Breakdown voltage (/g = 100 pA) VBR 30 (= 4) \
Reverse current (Vg = 3 V) Ir 0.01 (2 10) A
Half-life of radiant intensity

(typ) for Ir = 100 mA 105 h
Temperature coefficient of I, or ¢, TC -0.55 %/K
Temperature coefficient of V¢ TC -1.5 mV/K
Temperature coefficient of 4peak TC 0.3 nm/K

The diodes are grouped according to the radiant flux (radiant power) ¢, in mW, at
Ir = 100 mA emitted in a cone with a half angle ¢ = 30°.

Group ] v \%
®e at 9= 30° 08t 2.0 1.251t03.2 2.0t05.0 mw
b, (total) typ. 25 4 6.3 mwW

Cone of radiation as a function
of the half-angle ¢

haif
angle
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cay 18
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cQy 18
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cay 18
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GaAs Infrared Emitting Diode

cQy 57

The GaAs infrared emitting diode CQY 57 emits radiation at a wavelength in the near
infrared range, when current flows in forward direction. The CQY 57 is hermetically sealed
in a microceramic case with a lens. Because of its small size the CQY 57 is suitable for
versatile applications with the phototransistors BPX 62 and where miniaturization, small
built-in depth and high packing density are of prime interest, e.g. for tape and punched-card
readers, for motion and angle scanning as well as reading devices for digital grid systems.
The type allows high flexibility in producing complex, areal, optical emitter units. The
anode is electrically connected to the solid metal cylinder to provide improved heat dissipation.

Type l Ordering code cathode ceramic anode
cQy 57/1 Q62703-Q111
cQy 57/1 Q62703-Q112 R 3
cQy 57/1 Q62703-Q113 3
cQy 57/iv Q62703-Q114 ‘

: 116201 e s

Damax LZJS:ms* J 15 ] 1__
— 23] 5401

radiation emiting area 0,6x 0,4

Approx. weight1g Dimensions in mm

Maximum ratings

Reverse voltage VR 4 V
Forward current Ie 100 mA
Surge current (t< 10 ps) irs 2 A
Junction temperature T; 125 °C
Storage temperature Tstor -55t0+150 °C
Soldering temperature (t < 3 s) Ts 240 °C
Power dissipation (T¢ase = 70°C) Piot 180 mw
Thermal resistance’)

Junction to air Ringamp | 1000 K/W
Junction to case Rindcase | 300 K/W

1) In accordance with the mounting method the junction temperature must be controlied by the heating. When
mounted in double-clad epoxy resin PC boards (copper thickness 40 um; area 80 mmZ2), a thermal resistance in air
of Rthyk = 550 K/W must be expected.
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caQy 57

Characteristics (T ,p = 25°C)

Wavelength at peak emission at Imay
Spectral bandwidth at 50% of Imay
Half angle

(limits for 50% of radiant intensity I¢)
Switching times

(I from 10% to 90%; Ir = 50 mA)
Capacitance at Vg = 0V

Forward voltage (/g = 50 mA)
Breakdown voltage (/g = 100 pA)
Reverse current (Vg = 3 V)
Temperature coefficient of I or @
Temperature coefficient of V¢
Temperature coefficient of Apeak
Half-life of radiant intensity

(typ) for Ir = 50 mA

Apeak
AA

950
+20

12

1

40

1.25 (£ 1.6)
30 (z 4)
0.01 (=10)
-0.65
-1.5

0.3

105

nm
nm

degree

The diodes are grouped in accordance with the radiant intensity I, in the axial direction

at Ir = 5O mA in mW/sr.

Group | ] [} IV
I 0.5-1.0 0.8-1.6 1.25-2.5 2.0-4.0 mW/sr
d, (total) 1.0 1.6 25 4.0 mw

1) Measured with HP radiant flux meter 8334A (option 013) measuring distance 2 70 mm.
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cQy 57

Relative spectral emission Lo = f (4) W Radiant intensity I, = f (1)
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cQy 57
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cQy 57

Wavelength at peak emission Perm. pulse handling capability
am Apeak=f (Tams) A Ie = f (t);v = parameter; Toase = 70°C
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GaAs Infrared Emitting Diode cay 77

The GaAs infrared emitting diode CQY 77 emits radiation at a wavelength in the near
infrared range. The radiation emitted is excited by current flowing in forward direction and
can be modulated. The case 18 A 2 DIN 41876 (similar to TO 18} is closed by a glass lens.
The cathode terminal is marked by the adjacent projection on the rim of the case bottom.
The anode is electrically connected to the case. From /g = 100 mA heat sinks have to be used.

radiation emitting area 04x0.4

Type | Ordering code )
cay 77/ Q62 703-Q121-S 1 /
cay 77/ Q62 703-Q121-S 2 /
cay 77/l Q62703-Q121-S3

”’; 5243 ﬂ af case

135 e

Approx. weight 0.35 g
Dimensions in mm

Maximum ratings

Reverse voltage Vr 4 \Y
Forward current If 230 mA
Surge current (t < 10 us) irs 4 A
Junction temperature T; 100 °C
Storage temperature Tstor -55to +100 °C
Power dissipation (T¢ase = 40°C) Piot 350 mw
Thermal resistance

Junction to air Rihgamb | 500 K/W
Junction to case Rihycase | 180 K/W
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cay 77

Characteristics (T,mp = 25°C)

Wavelength at peak emission at Imax Apeak 950 nm
Spectral bandwidth at 50% of I ax AL +20 nm

Half angle

(limits for 50% of radiant intensity 1) ¢ 6 degree
Switching times

{Ie from 10% to 90%; Ir = 1000 mA) t te 1 us
Capacitance (Vg = 0 V) Co 40 pF
Forward voltage (/r = 100 mA) Ve 1.35(£1.7) \
Breakdown voltage (/g = 100 pA) VBR 30(z 4) \%
Reverse current (Vg = 3 V) IR 0.01 (£ 10) A
Half-life of radiant intensity

{typ) for I = 100 mA 105 h
Temperature coefficient of I or @, TC -0.55 %/K
Temperature coefficient of V¢ TC -1.5 mV/K
Temperature coefficient of 1peak TC 0.3 nm/K
The diodes are grouped according to their radiant intensity I, at Ir = 100 mA in axial
direction and marked by Roman numerals.

Group | ] [}

Radiant intensity I 8to 16 12.5t0 25 20to 40 mW/sr
¢ typ (total) 25 4.0 6.3 mwW
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cay 77
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Capacitance C = f ()

cay 77

239

Forward voltage 7y = f (V¢)
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cay 77
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GaAs Infrared Emitting Diode cQy 78

The GaAs infrared emitting diode CQY 78 is designed to emit radiation at a wavelength
in the near infrared range. The radiation emitted is excited by current flowing in forward
direction and can be modulated. The case similar to TO 18, is equipped with a flat light
window. The cathode is marked by the adjacent projection on the rim of the case bottom.
The anode is electrically connected to the case. From /r = 100 mA heat sinks have to be used.

Type l Ordering code 505 radiation emilting area 04x04
cQy 78/1 Q62703-Q132-S1 N L :
cQy 78/l Q62703-Q132-S2 B @» £
cay 78/ Q62703-0132-83 §
: B |

te——13.501 5293 te—

Approx. weight 0.4 g Dimensions in mm
Maximum ratings
Reverse voltage VR 4 Vv
Forward current If 230 mA
Surge current (t < 10 us) iFs 4 A
Junction temperature T; 100 °C
Storage temperature Tstor -551t0+100 °C
Power dissipation {T¢ase = 40°C) Piot 350 mwW
Thermal resistance
Junction to air Rthgamp | 500 K/W
Junction to case Rihgcase | 180 K/W
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cQy 78

Characteristics (Tymp = 25°C)

Wavelength at peak emission at Iiyax Apeak 950 nm
Spectral bandwidth at 50% of Inax Ar +20 nm

Half angle

(limits for 50% of radiant intensity 1) ¢ 40 degree
Switching times

(I from 10% to 90%; /¢ = 100 mA) t b 1 us
Capacitance (Vg = 0 V) Co 40 pF
Forward voltage (/¢ = 100 mA) Ve 1.35(£1.7) A
Breakdown voltage (/g = 100 pA) VBr 30(z 4) V
Reverse current (Vg = 3 V) Ir 0.01 (£10) pA
Half-life of radiant intensity

(typ) for Ir = 100 mA 108 h
Temperature coefficient of I, or ¢, TC -0.55 %/K
Temperature coefficient of V¢ TC -15 mV/K
Temperature coefficient of Apea TC 0.3 nm/K
The diodes are grouped according to their radiant intensity I, at 7r = 100 mA in axial
direction and marked by Roman numerals.

Group | 1l ]

Radiant intensity I 1to2 1.6 to 3.2 25to5 mW/sr
®, typ (total) 2.5 4.0 6.3 mw
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CcQy 78
Forward voltage 7 = f (Vi) Capacitance C = f (V)
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cQy 78

Wavelength at peak emission

hm

Apeak= f (Tamp)
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GaAs Infrared Emitting Diodes LD 241

The GaAs infrared emitting diode LD 241 is designed to emit radiation at a wavelength
in the near infrared range. The radiation emitted is excited by current flowing in forward
direction and can be modulated. The plastic cover permits wide-angle radiation. The cathode
terminal is marked by the adjacent projection on the rim of the case bottom. The anode
is electrically connected tothe case.

Type | Ordering code radiation emitting area
LD 241/ Q62 703-Q 95 008 =g cothoce
LD 241/1 Q62 703-Q97 S -— iz
LD 241/11 Q62 703-Q98 ‘ 2.5"
|

e 13561 mlbmax ke -

Approx. weight 0.5 g Dimensions in mm
Maximum ratings
Reverse voltage VR 4 \%
Forward current Ip 230 mA
Surge current (t < 10 ps) iF: 5 A
Junction temperature Tj 100 °C
Storage temperature Tstor -55t0 +100 °C
Power dissipation (T¢ase = 40°C) Piot 350 mw
Thermal resistance
Junction to air Rihgamo | 500 K/W
Junction to case Rindcase | 180 K/W
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LD 241

Characteristics (T,mp = 25°C)

Wavelength at peak emission at I;yax Apeak 950 nm
Spectral bandwidth at 50% of Iiax Ak +20 nm

Half angle

{limits for 50% of radiant intensity Ig) ¢ 60 degree
Switching times

(I from 10% to 90%; Ir = 100 mA) t, & 1 us
Capacitance at Vg = OV Co 40 pF
Forward voltage (/r = 100 mA) Ve 1.35(1.7) \Y
Breakdown voltage (Ir = 100 LA) VBR 30(z 4) Vv
Reverse current (Vg = 3 V) IR 0.01 (£ 10) pA
Temperature coefficient of I, or ¢ TC —-0.55 %/K
Temperature coefficient of V¢ TC -1.5 mV/K
Temperature coefficient of Apeak TC 0.3 nm/K
Half-life of radiant intensity

(typ) for Ir = 100 mA 105 h

The diodes are grouped according to their radiant intensity I at /r = 100 mA in axial
direction and marked by Roman numerals.

Group | Il i

Radiant intensity [, 1.0t0 2.0 1.6 to 3.2 251t05.0 mW/sr
&, typ (total) 4 6 10 mwW
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LD 241

Relative spectral emission I, = f (4)
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LD 241
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LD 241

Wavelength at peak emission Perm. pulse handling capability
nm hpeak = f {Tamp) X I = f{t);» = parameter; Tzse = 40°C
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Application example
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)

] &0k N
27nkF 5K6) BSX 6Zor
BC 338
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I S

Centre frequency 100 kHz
Power consumption 16 V / 230 mA
Radiated IR performance mean time value > 100 mW
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GaAs Infrared Emitting Diode LD 261
Lead Spacing 2.54 mm

The GaAs infrared emitting diode LD 261 is designed to emit radiation at a wavelength
in the near infrared range. The radiation emitted is excited by current flowing in the forward
direction.

The case out of glass-clear plastic material provides lens-shaped light output. The plastic
is slightly orange coloured in order to make the diodes different from the same type
phototransistors {BPX 81). The terminals are solder pins in 2.54 mm (1/10") lead spacing.
The infrared emitting diodes are grouped according to their radiant intensity. To identify
the group the cathode terminal is marked by a coloured dot.

The LD 261 in conjunction with the BPX 81 phototransistor is suitable for use in light
barriers when emitter and detector are spaced approx 10 mm apart. Mounting on PC boards
as well as incorporation in thickfilm circuits can easily be performed. Thus, even complex
scanning systems can be realized. Like the phototransistor series BPX 80 to BPX 89,
the LD 261 infrared emitting diodes are also available in arrays up to 10 units comprising
LD 260 to LD 269.

Type | Ordering code
i
LD 261/1 Q62 703-Q63 T4
LD 261/Il Q62 703-Q 64 )5 5
LD 267/l Q62 703-Q 65 T
LD261/V | Q62 703-Q66 : <
]

Dimensions in mm
Approx. weight 0.02 g

Maximum ratings

Reverse voltage VR 4 \%
Forward current Ie 50 mA
Surge current (t < 10 ps) irs 1.5 A
Junction temperature T; 80 °C
Storage temperature Tstor —-40to +80 °C
Soldering temperature in a 2 mm distance

from the case bottom (t < 3 s) Ts 230 °C
Power dissipation (T = 25°C) Piot 85 mw
Thermal resistance

Junction to air Rihgamb | 750 K/W
Junction to solder pin RinuL 650 K/W
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LD 261

Characteristics (T,m, = 25°C)

Wavelength at peak emission at Inax Apeak 950 nm
Spectral bandwidth at 50% of Iy Ak +20 nm
Switching times

(I from 10% to 90%; /¢ = 50 mA) t; b 1 us
Capacitance at Vg = 0V Co 60 pF
Forward voltage (/[ = 50 mA) Ve 1.25 (£ 1.6) \
Breakdown voltage (/g = 100 pA) VBr 30(z 4) \"
Reverse current (Vg = 3 V) IR 0.01 (£ 10) LA
Temperature coefficient of I, or @, TC —0.565 %/K
Temperature coefficient of V¢ TC -1.5 mV/K
Temperature coefficient of Apeak TC 0.3 nm/K
Half-life of radiant intensity

(typ) for Ir = 50 mA 105 h

The diodes are grouped according to their radiant intensity I, at It = 50 mA in axial direction.

Group | 1l 1] \

Radiant intensity Is)| 0.5 to 1.0 0.8to 1.6 1.256t02.5 2.0to 4.0 mW/sr
de at¢g = 30°approx| 0.28t00.71 | 0.45t0 1.112 | 0.71t0 1.8 1.12t0 2.8 mwW

&, (total) typ. 1.0 1.6 25 4.0 mwW
Colour code:
({(cathode) brown red orange yellow

Cone of radiation as a function
of the half-angle ¢

1) Radiant flux {radiant power) ¢¢
in a cone with a half angle @ of 30°
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LD 261
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LD 261

Forward voltage /- = f (V)
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LD 261
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GaAs Infrared Emitting Diode Arrays LD 260 to LD 269
Lead Spacing 2.54 mm

The types LD 260 to LD 269 are GaAs infrared emitting diode arrays in an orange-coloured
plastic encapsulation. The arrays consist of an arrangement of max. 10 infrared emitting
diodes, similar to the type LD 261, in one row. These arrays emit radiation at a wavelength
in the near infrared range, when current flows in forward direction. In conjunction with
the BPX 80 to BPX 89 phototransistor arrays of the same design light barriers may be
built up when emitter and detector are spaced 10 mm apart. Since they can easily be
mounted on PC boards as well as incorporated in thickfilm circuits, even complex scanning
systems can be realized. The individual diodes are spaced apart according to the standard
lead spacing of. 2.54 mm (1/10").

The 3rd digit of the type designation is identical with the number of LEDs of the relevant
array (e.g. LD 266 = an array with 6 diodes, LD 260 an array with 10 diodes).

Type | Ordering code " i:Té
LD 262 Q62703-Q70 BEAR
LD 263 Q62703-Q71 ’TT”f .
LD 266 Q62703-Q74 o
LD 269 Q62703-Q77 N
LD 260 Q62 703-Q078 i
Deviating system numbers per array upon request =
Dimensions in mm Sample with 6 diodes (e.g. LD 266)

Maximum ratings (Individual diode)

Reverse voltage Wr 4 \Y
Forward current Ie 50 mA
Surge current (t < 10 ps) irs 1.5 A
Junction temperature T; 80 °C
Storage temperature Tstor -40to +80 °C
Soldering temperature in a 2 mm distance

from the case bottom {t = 3 s) Ts 230 °C
Power dissipation (T, = 25°C) Piot 85 mwW
Thermal resistance

Junction to air Rihgamb | 750 K/wW
Junction to solder pin RinaL 650 K/W
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LD 260 to LD 269

Characteristics

Wavelength of radiation at Imax
Spectral bandwidth at 50% of 1,5,

Radiant intensity in axial direction?
({Ir = 5O mA)

Emitted radiant flux ¢¢2)

in a cone ¢ = 30° (/r = 50 mA)
Radiant flux (radiant power) ¢,
total (typ.) (Ir = 50 mA)
Switching times

{Ie from 10% to 90%; Ir = 50 mA)
Capacitance at Vg = 0V

Forward voltage (/¢ = 50 mA)
Breakdown voltage (/g = 100 LA)
Reverse current (Vg = 3 V)
Temperature coefficient of [, or ¢,
Temperature coefficient of V¢
Temperature coefficient of A peai
Half-life of radiant intensity

(typ) for Ir = 50 mA

Cone of radiation as a function
of half-angle ¢

angle

‘}»peak
AL

Ie
approx. de
De

t t
Co
Ve
Ver
Ir
TC
TC
TC

1) Radiant flux (radiant power) e in a cone with a half angle ¢ of 30°
2. Arrays with closer deviations or closer /, range similar to

2) The deviation of I, within one array is < 1 :

LD 261, gr. Il/llt upon request.

950
+20

0.5t04.0
0.32t0 2.5
20
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60
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30 (2 4)
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0.3
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LD 260 to LD 269

Relative spectral emission Radiant intensity I = f (/)
Irer = f(A)
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LD 260 to LD 269

ase

Forward voltage /r = f (V;)
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LD 260 to LD 269
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Light Emitting Diodes (LEDs)
(Red Emitter)

(Green Emitter)

(Yellow Emitter)







Summary of LEDs with red, green and yellow light

Type
CQy 26 A red
cQy 26/1 red 74,
cay 26/ red R —
cQy 28 A green By . S
cQy 28/1 green E
caQy 28/ green ’
CcQy 29 A yellow
cQy 29/1 yellow
cay 29/ yellow
LD30A red anode .
LD 30/I red ; 4802 7
LD 30/l red o " &
LD30C red LR A= is ¥
LD37A green / = 05 L
LD 37/1 green APt B
fw- - 165w 63,5,
LD 37/l green cathode ! s
LD35A yellow
LD 35/ yellow
LD 35/11 yellow
LD 40/l red coloured dot cathode
LD 40/" red —=3Lmin —11.7max — /
Tmin S-06
— e 23] /
]
i s / +
=T TY
T = ;
LD 50/1 red
LD 50/1l red

From Sept. 1975 % | Df& ‘ = H o

types rearranged like LD 41. .. ?ﬁi—;ﬁ:‘%‘;‘—‘
cathode

LD 41/A red

LD 41/1 red P

LD 41/l red \,LDE;Eéﬂ%

LD 57/A green \('%r -ijﬁ:_ﬁnwﬁ;}

LD 57/1 green ‘ Ll

LD 57/1l green $L3 17"’ ‘

LD 55 A yellow SRR

LD 55/ yellow ) ’

LD 55/II yellow

Dimensions in mm
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Summary of LEDs with red, green and yellow light

Type

LD 461 red

LD 461 A red
LD 471 green
LD 471 A green
LD 481 yellow
LD 481 A yellow
LD 460 to LD 469 red
LD 470 to LD 479 green
LD 480 to LD 489  yellow

{Sample with 4 LEDs)

264
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GaAsP Light Emitting Diode (Red Emitter)

cQy 26

The CQY 26 is a GaAsP light emitting diode which emits red light when operated in forward
direction. This diode is mainly intended as optical indicator for process control functions
or for the indication of operations in devices with discrete or integrated semiconductor
components. Owing to their very low current consumption in addition to low self heating
and high resistance to vibration these LEDs are suitable for applications where signal lamps
of conventional design are not or only inadequately useful. The CQY 26 can also be driven
by TTL integrated circuits.

Type Ordering code
CQy 26 A Q62703-052-S1
cQy 26| Q62 703-Q52-S2
cQy 261l Q62703-052-S3
Mounting

sleeve

with ring,

black Q62901-B 66

Maximum ratings

Reverse voltage

Forward current

Surge current {t < 10 us)
Storage temperature

Junction temperature

Power dissipation (Tamp = 25°C)
Thermal resistance

Junction to air

fe 77—
13 gy e 1i5g
Approx. weight 0.2 g

Mounting ring

Mounting sleeve

Dimensions in mm

VR 3 \Y}
Ir 100 mA
irs 2.0 A
Tstor —55to +100 °C
T 100 °C
Ptot 210 mwW
RthJamb 350 K/W
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cQy 26

Characteristics (T,n,= 25°C)

Wavelength at peak emission Apeak 665 +15 nm
Spectral bandwidth at 50% of Iax AL 30 nm
Half angle

(limits for 50% of luminous intensity 1) 12 25 degree
Forward voltage (Ir = 20 mA) Ve 1.6 (£ 2.0) \Y%
Reverse current (Vg = 3 V) IR 0.01(210) A
Rise time t 5 ns
Fall time t; 5 ns
Capacitance (Vg = 0 V) Co 60 pF
Temperature coefficient of I, TC -0.8 %/K
Temperature coefficient of V¢ TC -1.6 mV/K
Temperature coefficient of 4peak TC 0.3 nm/K
Luminous intensity (I = 20 mA)

Type CQY 26 A CcQy 261 cQy 261

Iy 0.8 (2 0.3) 1.5 (2 1.0) 2.5(z 2.0) mcd
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cQy 26

Relative spectral emission L, = f (L) Luminous intensity I, = f (/¢)
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cQy 26

Forward voltage I = f (V;)

Capacitance C = f (V)
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caQy 26

Wavelength at peak emission Perm. pulse handling capability
hpeak = f (Tamp) A Ie = f{t);v = parameter; Toase =25°C
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GaAsP Light Emitting Diode (Red Emitter)

LD 30...

The types LD 30... are GaAsP light emitting diodes which emit red light when operated
in forward direction. These diodes are mainly intended as optical indicators for process
control functions or for the indication of operations in devices with discrete of integrated
semiconductor components. Owing to their very low current consumption in addition to
low self heating and high resistance to vibration, these LEDs are suitable for applications
where signal lamps of conventional design are not or only inadequately useful. The LD 30...
can also be driven by TTL integrated circuits. LD 30 A, |, Il have a red diffuse, LD 30 C a

glass-clear case.

Type Ordering code

LD 30 A Q62 705-P 23-F 39
LD 30/1 Q62 705-P17-S1
LD 30/l Q62705-P17-S2
LD30C Q62 705-P 22-F 39
Mounting

sleeve

with ring,

glass-clear Q62901-B 61
Mounting

sleeve

with ring,

black Q62901-B62

Maximum ratings

Reverse voltage

Forward current

Surge current {t < 1ps)

Storage temperature

Junction temperature

Power dissipation (Tymp = 25°C)
Thermal resistance

Junction to air

270
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LD 30...

Characteristics (Tym, = 25°C)

Wavelength at peak emission Apeak 665 +15 nm
Spectral bandwidth at 50% of Imax Ak 30 nm
Half angle

(limits for 50% of luminous intensity 1,)

LD 30A, 1,11 3 35 degree
LD30C ¢ 25 degree
Forward voltage (Ir = 20 mA) Ve 1.6 (<2.0) \Y
Reverse current (Vg = 3 V) Ir 0.01 (2 10) pA
Rise time t, 5 ns

Fall time t 5 ns
Capacitance (Vg = 0 V) Co 60 pF
Temperature coefficient of I, TC -0.8 %/K
Temperature coefficient of V¢ TC -1.6 mV/K
Temperature coefficient of A peax TC 0.3 nm/K
Luminous intensity (Ir = 20 mA)

Type LD 30A LD 30/I LD 30711 LD 30C

1y 0.8 (z0.3) 1.5 (2 1.0) 2.5(z 2.0) 2.5(20.3) mcd
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Relative spectral emission I, = f (A)

. \

20 / \\
\
ot N

600 620 640 660 680 700 720nm

__»A

Radiation characteristic Lo, = f (¢)
,-— [4 —~f LD30
200 ge ° 0° 200

300

400 40°
500 500
60° 60°
700 700
80° 80°
gQ° 900
100° 100°

272

30°

Iy

Luminous intensity I, = f (/)

mcd
1
10 1/C
1
1/’ Al
10o° L/
77
- y
0’ £
Illl V4
V4
02 /
10° A
"
10
107 10 10’ 102 mA
—_—— [

Radiation characteristic I,; = f (¢)

¥ —~ LD30C
20° 16° (F \'U° 20°

300 3

40° 40°
50° 500
60° 60°
70° 70°
80° 80°
90° 90°
100° 100°




Y/

F
T 100

LD 30...

Max. permissible forward current
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LD 30...

Luminous intensity 1“250 = (Tamp )
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Wavelength at peak emission
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L Not for new equipment "

GaAsP Light Emitting Diode (Red Emitter) LD 40

The types LD 40 | and LD 40 Il are GaAsP light emitting diodes which emit red light when
operated in forward direction. These diodes are mainly intended as optical indicator for
process control functions or for the indication of operations in devices with discrete or
integrated semiconductor components. Owing to their very low current consumption in
addition to low self heating and high resistance to vibration, these LEDs are suitable for
applications where signal lamps of conventional design are not or only inadequately useful.
These LEDs can also be driven by TTL integrated circuits.

Type | Ordering code

LD 401 Q62 703-P 2-F 39
LD 401l Q62 703-P 3-F 39
Mounting

sleeve

with ring,

black Q62902-B 110-F 39

Maximum ratings

Reverse voltage

Forward current

Surge current (t < 1pus)

Insulation voltage between
terminals and sleeve

Operating and storage temperature
Soldering temperature (t < 7 s)
Power dissipation (Tamp = 25°C)
(from Tymp = 60°C

reduced by 1.6 mW/K)

coloured dot cathode

—=34min

Mounting sleeve Mounting ring
Vr 3 v
IF 50 mA
iFg 1 A
v 300 \'
Tstor -55to +100 °C
T 230 °C
Piot 100 mw
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LD 40

Characteristics (Tymp = 25°C)

Luminous intensity (I = 20 mA)
Wavelength at peak emission
Spectral bandwidth at 50% of Ijax
Turn-on time

Turn-off time

Forward voltage (/g = 20 mA)
Reverse currentat Vg =3V
Colour code

276

AMmax
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toff
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LD 40/1

0.7 (2 0.3)
655 +15
30

10

10

1.6 (< 2)
10
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LD 40/ii

1.2 (2 0.8)
655 +15
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1.6 (< 2)
10
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Not for new equipment "

LD 40
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LD 40

Forward voltage /- = f(V;)
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GaAsP Light Emitting Diode (Red Emitter) LD 41

The LD 41is a GaAsP light emitting diode which emits red light when operated in forward
direction. This diode is mainly intended as optical indicator for process control functions
or for the indication of operations in devices with discrete or integrated semiconductor
components. Owing to their very low current consumption in addition to low self heating
and high resistance to vibration these LEDs are suitable for applications where signal lamps
of conventional design are not or only inadequately useful. The LD 41 can also be driven
by TTL integrated circuits.

Type Ordering code

LD 41/A Q62703-Q115-S 1

LD 41/1 Q62703-Q115-S2

LD 41/1l Q62703-Q115-S3

Mounting

sleeve 7

with ring, e 13-05-wla——11.Tg —w

glass-clear Q62901-B 64 . ) o
Mounting Approx. weight 0.2 g Dimensions in mm
sleeve

with ring,

black Q62901-B 65

42

7.5
9,15
Mounting sleeve Mounting ring
Maximum ratings
Reverse voltage VR 3 Vv
Forward current Ie 100 mA
Surge current (t £ 1pus) iFs 2.0 A
Storage temperature Tstor -551t0+100 °C
Junction temperature Tj 100 °C
Power dissipation (Tamp = 256°C) Piot 210 mw
Thermal resistance
Junction to air Rihyamb | 350 K/W
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LD 41

Characteristics (T, = 25°C)

Wavelength at peak emission Apeak 665 +15 nm
Spectral bandwidth at 50% of Iax Ak 30 nm
Half angle

(limits for 50% of luminous intensity 1) @ 25 degree
Forward voltage (Ir = 20 mA) 3 1.6 (<£2.0) \%
Reverse current (Vg = 3 V) IR 0.01 (£10) pA
Rise time t 5 ns
Fall time ts 5 ns
Capacitance (Vg = 0V) Co 60 pF
Temperature coefficient of I, TC -0.8 %/K
Temperature coefficient of V¢ TC -1.6 mV/K
Temperature coefficient of Apeax TC 0.3 nm/K
Luminous intensity (/[ = 20 mA)

Type LD 41 A LD 41/ LD 41/11

I, 0.8 (20.3) 1.5 {21.0) 2.5(22.0) mcd

280



LD 41
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LD 41
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LD M1

Wavelength at peak emission Perm. pulse handling capability
Apeak= f (Tamp) =1ty = parameter; Tam, =25°C
7o
A peak 700 - 1F
690 — f !
~ ]
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GaAsP Light Emitting Diode (Red Emitter)

LD 50

The LD 50 is a GaAsP light emitting diode which emits red light when operated in forward
direction. This diode is mainly intended as optical indicator for process control functions
or for the indication of operations in devices with discrete or integrated semiconductor
components. Owing to their very low current consumption in addition to low self heating
and high resistance to vibration these LEDs are suitable for applications where signal lamps
of conventional design are not or only inadequately useful. The LD 50 can also be driven
by TTL integrated circuits.

Type Ordering code
LD 50/I Q62 703-Q53
LD 50/11 Q62 703-Q54
Mounting

sleeve

with ring,

glass-clear Q62901-B 64
Mounting

sleeve

with ring,

black Q62 901-B 65

Maximum ratings

Reverse voltage
Forward current

Surge current (t<1ps)

Storage temperature

Junction temperature

Power dissipation (Tymp = 25°C)

Thermal resistance

Junction to air
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Tmin 11.7 max
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Mounting sleeve

From Sept. 1975 types rearranged
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LD 50

Characteristics (Tymp = 25°C)

Wavelength at peak emission
Spectral bandwidth at 50% of Iax

Half angle

(limits for 50% of luminous intensity I,)

Forward voltage (Ir = 20 mA)

Reverse current (Vg = 3 V)

Rise time
Fall time

Capacitance (Vg = 0 V)

Temperature coefficient of I,
Temperature coefficient of V¢
Temperature coefficient of Apeak

Luminous intensity (/f = 20 mA)

Type LD 50/I

LD 50/11

I, 3.0(z2.0)

6.0 (24.0)

mcd

Apeak
AA

Ir
t
i
Co
TC
TC
TC

665 +15
30

12

1.6 (<2.0)
0.01(<10)
5

5

60

-0.8
-1.6

0.3

nm
nm

degree

ns
ns

%/K
mV/K
nm/K
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LD 50

Relative spectral emission [, = f (4)
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LD 50

Forward voltage /¢ = f (V¢) Capacitance C = f ()
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LD 50

Wavelength at peak emission
Apeak= f (Tamp)
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GaAsP Light Emitting Diode (Red Emitter) LD 461
2.54 mm Lead Spacing

The LD 461 emits red light when current flows in forward direction. Features of the diode
are: a white diffuse plastic encapsulation, the form of a lens on the side where light is
emittted, and solder pin connections in the 2.54 mm (1/10") lead spacing. The cathode
is marked by a small projection on the connecting leg.

This diode is TTL compatible as a result of its low current consumption. It is used as optical
indicator for process control functions in electronic equipment. As light emitting diode arrays
{LD 460 to LD 469) the diodes are suitable for the assembly of complete indicator arrange-
ments, such as characters and scales.

Type | Ordering code
LD 461 Q62 703-Q79
LD 461 A Q62703-Q79-S 1

cathode

Approx. weight 0.2 g

Dimensions in mm

Maximum ratings

Reverse voltage VR 3 \'%
Forward current Ir 35 mA
Surge current (t<10 ps) irs 1.0 A
Storage temperature Tstor -40to +100 °C
Junction temperature Ti 80 °C
Soldering temperature in a 2 mm distance from

the case bottom (t<3 s) Ts 230 °C
Power dissipation (T = 25°C) Piot 85 mw
Thermal resistance

Junction to air Rihyamb | 750 K/W
Junction to solder pin RihJL 650 K/W
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LD 461

Characteristics (Tamp = 25°C)

Wavelength at peak emission
Spectral bandwidth at 50% of Ihax
Half angle

(limits for 50% of luminous intensity 1)
Forward voltage (I = 20 mA)
Reverse current (Vg = 3 V)

Rise time

Fall time

Capacitance (Vg = 0 V)
Temperature coefficient of I
Temperature coefficient of V¢
Temperature coefficient of Apeak

Luminous intensity (Ir = 20 mA)

Type LD 461 LD 461A

I, 1(0.6) 204

mcd
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LD 461

Relative spectral emission I, = f ()
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LD 461

Forward voltage [z = f (V) Capacitance C = f (V)
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LD 461

Wavelength at peak emission Perm. pulse handling capability

Apeak= f (Tamp) A Iz = f(t);» = parameter; T_ =25°C
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GaAsP Light Emitting Diode Arrays LD 460 to LD 469
{Red Emitter) 2.54 mm Lead Spacing

The types LD 460 to LD 469 are GaAsP light emitting diode arrays in white diffuse plastic
encapsulation. The arrays consist of an arrangement of max. 10 light emitting diodes in
one row. The diodes emit red light when current flows in forward direction. The spaces
between the individual diodes are in accordance with the standard lead spacing of 2.54 mm
(1/10”). The 3rd digit of the type designation is identical with the number of LEDs in one row
(e.g. LD 464 is an array with 4 LEDs; LD 460 one with 10 LEDs).

Type Number of | Ordering code =\
LEDs per BT
array
LD 462 2 Q62 703-Q80
LD 463 3 Q62 703-Q81
LD 464 | 4 Q62703-082 11250
LD 465 5 Q62 703-Q83
LD 466 6 Q62 703-084
LD 467 7 Q62703-Q85 Sample with 4 diodes (e.g. LD 464)
LD 468 8 Q62703-086 Dimensions in mm
LD 469 9 Q62 703-Q87
LD 460 10 Q62 703-Q88

Maximum ratings (Individual diode)

Reverse voltage Vr 3 \
Forward current Ie 35 mA
Surge current (t<10 ps) irs 1.0 A
Storage temperature Tstor -401t0 +80 °C
Junction temperature T 80 °C

Soldering temperature in a 2 mm distance
from the case bottom

at (t<3s) Ts 230 °C
Power dissipation (T, = 25°C) Prot 85 mw
Thermal resistance

Junction to air Ringamb | 750 K/W
Junction to solder pin RinaL 650 K/W
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LD 460 to LD 469

Characteristics (Tymp = 25°C)

Luminous intensity (I = 20 mA)
Wavelength at peak emission
Spectral bandwidth at 50% of [;ax
Half angle

(limits for 50% of luminous intensity 1)
Forward voltage (/Ir = 20 mA)
Reverse current (Vg = 3 V)
Capacitance (Vg = 0 V)

Rise time

Fall time

Temperature coefficient of I,
Temperature coefficient of V¢
Temperature coefficient of Apeak

0.6to1.2
665 £ 15
30

50

1.6 (<2.0)
0.01(<10)
65

5

5

-0.8
-1.6

0.3

mcd
nm
nm

degree

pF

ns

ns
%/K
mV/K
nm/K
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LD 460 to LD 469

Relative spectral emission I, = f (A)
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LD 460 to 469

Forward voltage /. = f (V¢) Capacitance C =f (V)
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LD 460 to LD 469
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GaP Light Emitting Diode (Green Emitter) cQy 28

The CQY 28 is a GaP light emitting diode which emits green light when operated in forward
direction. This diode is mainly intended as optical indicator for process control functions
or for the indication of operations in devices with discrete or integrated semiconductor
components. Owing to their very low current consumption in addition to low self heating
and high resistance to vibration these LEDs are suitable for applications where signal lamps
of conventional design are not or only inadequately useful. The CQY 28 can also be driven
by TTL integrated circuits. CQY 28 has a green diffuse case.

Type Ordering code
7k gy
cQy 28A Q 68 000-A 766-S 1 , anode
cay 28/l Q 68 000-A 766-S 2 s, =
cay 28/ Q 68 000-A 766-S 3 b TP Sa————
Mounting = 42
sleeve .77
with ring, ‘,“3_0‘5 ——115 g, —
black Q62901866 Dimensions in mm Approx. weight 0.2 g

NN

RN
NN
> L] ke

i (D715

b 0315 —

Mounting sieeve Mounting ring
Maximum ratings
Reverse voltage "5 3 \%
Forward current Ie 60 mA
Surge current (t<1ps) irs 1 A
Storage temperature Tstor -55to +100 °C
Junction temperature T 100 °C
Power dissipation (Tymp = 25°C) Piot 210 mw
Thermal resistance
Junction to air Rihyamp | 350 K/W
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Characteristics (T,m, = 25°C)

Wavelength at peak emission Apeak 56015 nm
Spectral bandwidth at 50% of I;ay Ar 25 nm
Half angle

(limits for 50% of luminous intensity 1,) @ 25 degree
Forward voltage (I = 20 mA) Ve 2.4 (£3.0) V
Reverse current (Vg = 3 V) IR 0.01(=10) pnA
Rise time t, 50 ns
Fall time t; 50 ns
Capacitance (Vg = 0 V) Co 45 pF
Temperature coefficient of I, TC -0.55 %/K
Temperature coefficient of V¢ TC -1.6 mV/K
Temperature coefficient of 4 ek TC 0.15 nm/K
Luminous intensity (/r = 20 mA)

Type CQY 28 A cQy 28/l cay 28/l

Iy 1.2 (20.6) 3.0(22.0) 5.5 (24.0) mcd
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cQy 28

Irel

Relative spectral emission L, = f (1) Luminous intensity I, = f (/)
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cQy 28

Forward voltage /; = f (V) Capacitance C = f (V)
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cQy 28

Wavelength at peak emission Perm. pulse handling capability

Apeak = F (Tamp) I¢ =f (t);v = parameter; Tamb =25°C
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GaP Light Emitting Diode (Green Emitter)

LD 37

The LD 37 is a GaP light emitting diode which emits green light when operated in forward
direction. This diode is mainly intended as optical indicator for process control functions
in thick- and thin-film circuits or for the indication of operations in devices with discrete
or integrated semiconductor components. Owing to their very low current consumption
in addition to low self heating and high resistance to vibration these LEDs are suitable
for applications where signal lamps of conventional design are not or only inadequately
useful. The LD 37 can also be driven by TTL integrated circuits. The LD 37 has a green

diffuse case.

Type Ordering code

LD 37 A Q62 703-Q99-S 1
LD 37/1 Q62703-Q99-S2
LD 37/li Q62 703-Q99-S3
Mounting

sleeve

with ring,

glass-clear Q62901-B61
Mounting

sleeve

with ring,

black Q62901-B 62

Maximum ratings

Reverse voltage

Forward current

Surge current (t=1us)

Storage temperature

Junction temperature

Power dissipation (Tymp = 25°C)

Thermal resistance
Junction to air

304

anode

DT‘

i k6.9,
i, 05 —j I
~ | o l

J

,,1'7
‘*15_3.5* 4.7 =
165,63
cathode w
?6

Approx. weight 0.2 g

55

29
@485

B

N\~

Mounting sleeve
Dimensions in mm

VR
Ir
irs
Tstor
T]
Piot

Rthyamb

3

60

1

-551t0 +100
100

210

350

Mounting ring

mA

°C

mW




LD 37

Characteristics (T,mp = 25°C)

Wavelength at peak emission Apeak 56015 nm
Spectral bandwidth at 50% of I ax AA 25 nm
Half angle

(limits for 50% of luminous intensity 1) @ 35 degree
Forward voltage (I = 20 mA) VE 2.4 (£3.0) \
Reverse current (Vg = 3 V) IR 0.01(x10) A
Rise time t, 50 ns
Fall time t 50 ns
Capacitance (Vg = 0 V) Co 45 pF
Temperature coefficient of I, TC -0.55 %/K
Temperature coefficient of V¢ TC -1.6 mV/K
Temperature coefficient of Apeak TC 0.15 nm/K
Luminous intensity {(/f = 20 mA)

Type LD 37 A LD 37/1 LD 37/11

I, 1.0 (20.5) 2.5(22.0) 5.0(23.0) mcd
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LD 37

Relative spectral emission I, = f (A)
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LD 37

Forward voltage /¢ = f (V;) Capacitance C =f (V)
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LD 37
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GaP Light Emitting Diode (Green Emitter) LD 57

The LD 57 is a GaP light emitting diode which emits green light when operated in forward
direction. This diode is mainly intended as optical indicator for process control functions
or for the indication of operations in devices with discrete or integrated semiconductor
components. Owing to their very low current consumption in addition to low self heating
and high resistance to vibration these LEDs are suitable for applications where signal lamps
of conventional design are not or only inadequately useful. The LD 57 can also be driven
by TTL integrated circuits. The LD 57 has a green diffuse case.

Type Ordering code 86,
LD57 A Q62 703-Q100-S 1 S¢Sy Onode

LD 57/ Q62703-010052 & ;_ﬁ;é_:;% -
LD 57/1l Q62703-Q100-S3 v ‘ ;
Mounting 3t
sleeve —7—
with ring, r3-05mte 11T —
glass-clear Q62901-B64 Approx. weight 0.2 g
Mounting

sleeve

with ring,

black Q62901-B 65

3
LA
#9315

o O

Mounting sleeve Mounting ring

Dimensions in mm

Maximum ratings

Reverse voltage VR 3 Vv
Forward current Ie 60 mA
Surge current (t<10 us) iFs 1 A
Storage temperature Tstor -55to +100 °C
Junction temperature T; 100 °C
Power dissipation (Tymp = 25°C) Piot 210 mW
Thermal resistance

Junction to air Rthgamb | 350 K/W
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LD 57

Characteristics (Tymp = 25°C)

Wavelength at peak emission hpeak 560 +15 nm

Spectral bandwidth at 50% of Iax AL 25 nm

Half angle

(limits for 50% of luminous intensity 1) @ 25 degree

Forward voltage (I = 20 mA) Ve 2.4 (£3.0) \'

Reverse current (Vg = 3 V) Ig 0.01(£10) pA

Rise time t 50 ns

Fall time t 50 ns

Capacitance (Vg = 0 V) Co 45 pF

Temperature coefficient of I, TC —-0.55 %/K

Temperature coefficient of V¢ TC -1.6 mV/K

Temperature coefficient of Apeak TC 0.15 nm/K
L TP

Luminous intensity (I = 20 mA)

Type LD57A LD 57/ LD 57/l

I, 1.2 (20.6) 3.0(z2.0) 5.5(24.0) mcd
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LD 57

Relative spectral emission I = f (A} Luminous intensity I, = f {I;)
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LD 57

Forward voltage /¢ = f (V¢)

mA pF
102 I =t ; 2 60
E:: — 77—
I I // re }
— c
FT /r/ — [ 50
| / ‘//
1
0 £ 0
7 ) #
— 7 j
i 0
\
}_-
B |
10 = t 20
1
; ,
10
I
! |
10 I ‘ ' 0
4 18 22 26 30 34 38 L2V
—
F Ve
orward voltage v = f{Tamp )
F 25°
% %
120 ] 1 120
4 - ‘ - | Iy
Vrage lzge
T 100 ‘ — B0
NN R s e A } T
B — et 80
N N .
60— R — 60
REEENREN
[ S S S S L B 40
20 t 20
: | 1] ;
50 75 100 °C
Tumb

312

Capacitance C = f (V3)

N
] e
T
l i b L
10° 10? o 10°
e VR
Luminous intensityy L _ f(Tamo )
v 25°

0t v

NEEERENE
\\\ B
TN
INEEEAN
EERREEER
0 i 2 JT} %ﬁL




LD 57

Wavelength at peak emission Perm. pulse handling capability

Apeak = f(Tams) Ir = f (t); v = parameter; Tamp =25°C
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GaP Light Emitting Diode (Green Emitter) LD 471
2.54 mm Lead Spacing

The LD 471 emits green light when current flows in forward direction. The diode with its
green plastic encapsulation has the form of a lens on the side where light is emitted, and
on the opposite side solder pin connections in the 2.64 mm {1/10"} lead spacing. The cathode
is marked by a small projection on the connecting leg.

The diode is TTL compatible as a result of its low current consumption. It is used as optical
indicator for process control functions in electronic equipment. As light emitting diode arrays
(LD 470 to LD 479) the diodes are suitable for the assembly of complete indicator arrange-
ments, such as characters and scales.

Type | Ordering code 22-Up
LD 471 Q62 703-Q102
LD 471 A Q62 703-Q102-51

08 L da e
ﬂfhode *J Z,SKJI;ZL
anode

Approx. weight 0.2 g
Dimensions in mm

Maximum ratings

Reverse voltage VR 3 \"
Forward current Ir 25 mA
Surge current (t=10 us) irs 0.5 A
Storage temperature Tstor -40to +80 °C
Junction temperature Tj 80 °C
Soldering temperature in a 2 mm distance

from the case bottom (<3 s) Ts 230 °C
Power dissipation (T, = 25°C) Piot 85 mW
Thermal resistance

Junction to air Rihjamb | 750 K/wW
Junction to solder pin RingL 650 K/W
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LD 471

Characteristics (Tamp = 25°C)

Wavelength at peak emission hpeak 560 +£15 nm
Spectral bandwidth at 50% of Ijax AA 25 nm
Half angle

(limits for 50% of luminous intensity I,) ¢ 50 degree
Forward voltage (I = 20 mA) VE 2.4 (£ 3.0) Vv
Reverse current (Vg = 3 V) Ir 0.1(210) pA
Capacitance (Vg = 0 V) Co 50 pF
Rise time t 50 ns
Fall time t; 50 ns
Temperature coefficient of I, TC -0.565 %/K
Temperature coefficient of V¢ TC -1.6 mV/K
Temperature coefficient of Apeak TC 0.15 nm/K

Luminous intensity (/f = 20 mA)
Type | LD 471 |LD47T1IA |
I, 45(232) | 2125 | med
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Relative spectral emission I,o; = f () Luminous intensity [, = f (/)
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LD 471
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LD 471
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Wavelength at peak emission
kpeak = f (Tamb)
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Perm. pulse handling capability

Iz = f (t);v = parameter; T, =25°C
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GaP Light Emitting Diode (Green Emitter) LD 470 to
Lead Spacing 2.54 mm LD 479

The types LD 470 to LD 479 are GaP light emitting diode arrays in green plastic
encapsulation. The arrays consist of an arrangement of max. 10 light emitting diodes in
one row. The diodes emit green light when current flows in forward direction. The individual
diodes are spaced apart in accordance with the standard lead spacing of 2.54 mm (1/10").
The 3rd digit of the type designation is identical with the number of LEDs in one row
(e.g. LD 474 = an array with 4 LEDs).

Type Ordering code

LD 472 | Q62 703-Q 103 (2 diodes per array)
LD 473 | Q62 703-Q 104 (3 diodes per array)
LD 474 | Q62 703-Q 105 (4 diodes per array)
LD 475 Q62 703-Q 106 (5 diodes per array)
LD 476 | Q62 703-Q 107 (6 diodes per array)
LD 477 | Q62 703-Q 108 (7 diodes per array)
LD 478 Q 62 703-Q 109 (8 diodes per array) e.g.LD 474
LD 479 | Q62 703-Q 110 (9 diodes per array)

LD 470 | Q62 703-Q 101 (10 diodes per array) Dimensions in mm

Maximum ratings (Individual diode)

Reverse voltage Vr 3 \
Forward current Ie 25 mA
Surge current (t< 10 ps) irs 0.5 A
Storage temperature Tstor —-40to +80 °C
Junction temperature T; 80 °C
Soldering temperature in a 2 mm distance

from the case bottom (t< 3 s) Ts 230 °C
Power dissipation (T, = 25°C) Ptot 85 mw
Thermal resistance

Junction to air Rthdcamp | 750 K/W
Junction to solder pin RihaL 650 K/W
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LD 470 to

LD 479
Characteristics (T,mp = 25°C)
Luminous intensity (/r = 20 mA) I, 3.2t06.3 mcd
Wavelength at peak emission Apeak 560 +15 nm
Spectral bandwidth at 50% of Iax Ak 25 nm
Half angle
(limits for 50% of luminous intensity 1) 0] 50 degree
Forward voltage (Ir = 20 mA) Ve 2.4 (<3.0) \Y
Reverse current (Vg = 3 V) IR 0.1 (<10) pA
Capacitance (Vg = O V) Co 50 pF
Rise time t 50 ns
Fall time ts 50 ns
Temperature coefficient of I, TC —-0.55 %/K
Temperature coefficient of V¢ TC -1.6 mV/K
Temperature coefficient of Apeak TC 0.15 nm/K
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LD 470 to

LD 479
Relative spectral emission I, = f (A) Luminous intensity I, = f (/)
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LD 470 to

LD 479
Forward voltage I = f (Vi) Capacitance C = f (V)
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LD 470 to
LD 479

Apeak

nm
530

550

540

530

520

500

Wavelength at peak emission
Apeak= f (Tamp)

> lamb

U

e T -
L . _
Lo L]

0 5 50 75

100 °C

Perm. pulse handling capability
Ie = f (t);v = parameter; T =25°C

mA
3
0 i t i
vt
If Hh T lf
NGO
T gt T
RN
s "hzl r
| N
0 h
2 ~ D)
102 oy
[ :s‘u
o5 1] N il
i 1] _j‘ ™
i |
L n i
1]
o L0 0 L

0% w0t 0t op? ot 00 0 s

323



GaP Light Emitting Diode (Yellow Emitter) cQy 29

The CQY 29 is a GaP light emitting diode which emits yellow light when operated in forward
direction. This diode is mainly intended as optical indicator for process control functions
or for the indication of operations in devices with discrete or integrated semiconductor
components. Owing to their very low current consumption in addition to low self heating
and high resistance to vibration these LEDs are suitable for applications where signal lamps
of conventional design are not or only inadequately useful. The CQY 29 can also be driven
by TTL integrated circuits.

Type Ordering code

CQY 29 A Q 68 000-A 1121-S 1
cQy 29/I Q 68 000-A 1121-S 2
cQy 29/11 Q68 000-A1121-S 3
Mounting

sleeve

with ring,

black Q62901-B 66

ungde f‘

§ S
&
15 3
T ' 1”-27‘7J ' cathode
s !
135 —we 1159,

Approx. weight 0.2 g

|
ol 47 -

Maximum ratings

Reverse voltage

Forward current

Surge current (t<1yus)

Storage temperature

Junction temperature

Power dissipation (Tymp = 25°C)

Thermal resistance
Junction to air
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o715
@34.15
Mounting sleeve Mounting ring
Dimensions in mm
VR 3 v
Ie 60 mA
irs 1 A
Tstor -55t0 +100 °C
T 100 °C
Prot 210 mw
Rthjamb | 350 K/W



cQy 29

Characteristics (T,mp = 25°C)

Wavelength at peak emission Apeak 575 +15 nm
Spectral bandwidth at 50% of [ax Ak 25 nm
Half angle

(limits for 50% of luminous intensity 1) ¢ 25 degree
Forward voltage (Ir = 20 mA) Ve 2.4 (£3.0) \
Reverse current (Vg = 3 V) I 0.01({£10) A
Rise time t 50 ns
Fall time t; 50 ns
Capacitance (Vg = 0 V) Co 45 pF
Temperature coefficient of I, TC -0.55 %/K
Temperature coefficient of V¢ TC -1.6 mV/K
Temperature coefficient of Apeak TC 0.15 nm/K

Luminous intensity (/r = 20 mA)
Type cQy 29 A caQy 29/I cQy 29711
I, 1.5(20.8) 4.0 (23.0) 7.0(25.0) mcd
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caQy 29

Relative spectral emission I.¢; = f (A}
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cay 29

Forward voltage /¢ = f (V) Capacitance C = ()
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GaP Light Emitting Diode (Yellow Emitter)

LD 35

The LD 35 is a GaP light emitting diode which emits yellow light when operated in forward
direction. This diode is mainly intended as optical indicator for process control functions
in thick- and thin-film circuits or for the indication of operations in devices with discrete
or integrated semiconductor components. Owing to their very low current consumption in
addition to low self heating and high resistance to vibration these LEDs are suitable for
applications where signal lamps of conventional design are not or only inadequately useful.
The LD 35 can also be driven by TTL integrated circuits. The LD 35 has a yellow diffuse case.

Type Ordering code

LD 35 A Q62 703-Q118-S 1
LD 35/l Q62 703-Q118-S 2
LD 35/11 Q62 703-0M18-S3
Mounting

sleeve

with ring,

glass-clear Q62 901-B 61
Mounting

sleeve

with ring,

black Q62901-B62

Maximum ratings

Reverse voltage

Forward current

Surge current (t<1us)

Storage temperature

Junction temperature

Power dissipation (Tamp = 25°C)

Thermal resistance
Junction to air

R / .

o~

A ‘
Ao gg e g

anode
/

05

i/

e

=48,

iaave

3z

/165,53
cathode )

Mounting sleeve

Dimensions in mm

VR
Ir
Irs
Tstor

J
P tot

Rthdamb

3

60

1
-55t0+100
100

210

350

Approx. weight 0.2 g

——ILﬁ

®4L8

ik

o
W

Mounting ring

mA

°C
°C
mwW

K/W
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LD 35

Characteristics (T,mp = 25°C)

Wavelength at peak emission hpeak 575 +15 nm
Spectral bandwidth at 50% of Inax AL 25 nm
Half angle

(limits for 50% of luminous intensity 1) g 35 degree
Forward voltage (/r = 20 mA) Ve 2.4 (£3.0) \%
Reverse current (Vg = 3 V) Ig 0.01(<10) uA
Rise time t, 50 ns
Fall time ts 50 ns
Capacitance (Vg = 0 V) Co 45 pF
Temperature coefficient of I, TC -0.55 %/K
Temperature coefficient of V¢ TC -1.6 mV/K
Temperature coefficient of Apeak TC 0.15 nm/K

Luminous intensity (I = 20 mA)

Type LD35A LD 35/1 LD 35/Ii
I, 1.5 (20.6) 3.5(z22.5) 6.0 (24.0) mcd
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LD 35

Relative spectral emission I, = f (A) Luminous intensity I, = f (/)
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LD 35

Forward voltage /. = f (V;)
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LD 35

Wavelength at peak emission Perm. pulse handling capability
Apeak = f (Tamp) Iz = f(t);v = parameter; Tamp =25°C
A
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GaP Light Emitting Diode (Yellow Emitter) LD 55

The LD 55 is a GaP light emitting diode which emits yellow light when operated in forward
direction. This diode is mainly intended as optical indicator for process control functions
or for the indication of operations in devices with discrete or integrated semiconductor
components. Owing to their very low current consumption in addition to low self heating
and high resistance to vibration these LEDs are suitable for applications where signal lamps
of conventional design are not or only inadequately useful. The LD 55 can also be driven
by TTL integrated circuits.

Type Ordering code —86,
LD 55 A Q62 703-Q 120-S 1 =

LD 55/I 062703-Q12052 & FFi___— 4 ¢
LD 55/l Q62703-Q120-S 3 ' L

Mounting 3 i
sleeve ]
with ring, aE R T
glass-clear Q62901-B64 Approx. weight 0.2 g
Mounting

sleeve

with ring,

black Q62901-B 65

Mounting ring Mounting sieeve

Dimensions in mm

Maximum ratings

Reverse voltage VR 3 V
Forward current Ie 60 mA
Surge current (t<1us) irs 1 A
Storage temperature Tstor -551t0+100 °C
Junction temperature T; 100 °C
Power dissipation (Tamp = 25°C) Piot 210 mw
Thermal resistance

Junction to air Rthgamb | 350 K/wW
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LD 55

Characteristics (T;mp = 25°C)

Wavelength at peak emission Apeak 575+15 nm
Spectral bandwidth at 50% of Iax AR 25 nm
Half angle

(limits for 50% of luminous intensity 1) (12 25 degree
Forward voltage (/g = 20 mA) Ve 2.4(£3.0) Y
Reverse current (Vg = 3 V) IR 0.01(=10) pA
Rise time t, 50 ns
Fall time t; 50 ns
Capacitance (Vg = 0 V) Co 45 pF
Temperature coefficient of I, TC -0.55 %/K
Temperature coefficient of V¢ TC -1.6 mV/K
Temperature coefficient of Apeak TC 0.15 nm/K
Luminous intensity (I = 20 mA)

Type LD 55 A LD 55/1 LD 55/

I, 1.5(20.8) 4.0(23.0) 7.0(25.0) mcd
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LD 55

Relative spectral emission I,; = f (A)
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LD 55

Forward voltage /. = f (V;) Capacitance C = f (V)
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LD 55
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GaP Light Emitting Diode (Yellow Emitter)
2.54 mm Lead Spacing

LD 481

The LD 481 emits yellow light when current flows in forward direction. The diode with its
yellow plastic encapsulation has the form of a lens on the side where light is emitted,
and on the opposite side solder pin connections in the 2.564 mm (1/10”) lead spacing.
The cathode is marked by a small projection on the connecting pin.

The diode is TTL compatible as a result of its low current comsumption. It is used as optical
indicator for process control functions in electronic equipment. As fight emitting diode arrays
(LD 480 to LD 489) the diodes are suitable for the assembly of complete indicator arrange-

ments, such as charactersandscales.

Type | Ordering code

LD 481 Q62703-0123
LD 481A Q62703-0123-S1

Maximum ratings

Dimensions in mm

219y

Approx. weight 0.02 g

254 L

Reverse voltage VR 3 \%
Forward current Ie 25 mA
Surge current (t<10 us) irs 0.5 A
Storage temperature Tstor —-30to +80 °C
Junction temperature Tj 80 °C
Soldering temperature in a 2 mm distance

from the case bottom (t< 3 s) Ts 230 °C
Power dissipation (T|_= 25°C) Piot 85 mwW
Thermal resistance

Junction to air Rthyamb | 750 K/W
Junction to solder pin RinaL 650 K/W
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LD 481

Characteristics (Tymp = 25°C)

Wavelength at peak emission
Spectral bandwidth at 50% of I .
Half angle

(limits for 50% of luminous intensity 1)
Forward voltage (/g = 20 mA)
Reverse current (Vg = 3 V)
Capacitance (Vg = 0 V)

Rise time

Fall time

Temperature coefficient of I,
Temperature coefficient of V¢
Temperature coefficient of Apeak

Luminous intensity (Ir = 20 mA)

Type LD 481 LD 481A

I, 7(z4) 216

mcd
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LD 481

Relative spectral emission I, = f (4) Luminous intensity [, = f (/)
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LD 481

Forward voltage [ = f (V)
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LD 481
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GaP Light Emitting Diode Arrays
(Yellow Emitter) Lead Spacing 2.54 mm

LD 480 to LD 489

The types LD 480 to LD 489 are GaP light emitting diode arrays in yellow plastic
encapsulation. The arrays consist of an arrangement of max. 10 light emitting diodes in
one row. These arrays emit yellow light when current flows in forward direction. The
individual diodes are spaced apart according to the standard lead spacing of 2.54 mm (1/10").

The 3rd digit of the type designation is identical with the number of LEDs of the relevant
array (e.g. LD 484 = an array with 4 diodes).

Type

| Ordering code

LD 482
LD 483
LD 484
LD 486
LD 488

Q62 703-Q 103 (2 diodes per array)
Q 62 703-Q 104 (3 diodes per array)
Q62 703-Q 105 (4 diodes per array)
Q62 703-Q 107 (6 diodes per array)
Q62 703-Q 109 (8 diodes per array)

Deviating system numbers per array upon request

Maximum ratings (Individual diode)

Reverse voltage

Forward current

Surge current (t<10 us)

Storage temperature

Junction temperature

Soldering temperature in a 2 mm distance
from the case bottom (t< 3 s)

Power dissipation (T, = 25°C)

Thermal resistance
Junction to air
Junction to solder pin
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VR 3
Ie 25
ies 0.5
Tstor —-30to +80
T 80
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Piot 85
Ringamb | 750
RinuL 650
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LD 480 to LD 489

Characteristics (T,mp = 25°C)

Luminous intensity (I = 20 mA)
Wavelength at peak emission
Spectral bandwidth at 50% of Iy ax
Half angle

(limits for 50% of luminous intensity 1)
Forward voltage (I = 20 mA)
Reverse current (Vg = 3 V)
Capacitance (Vg = 0 V)

Rise time

Fall time

Temperature coefficient of I,
Temperature coefficient of V¢
Temperature coefficient of Apeak

L
Apeak
Ak

mcd
nm
nm

degree

pF

ns

ns
%/K
mV/K
nm/K
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LD 480 to LD 489

Relative spectral emission I, = f (A) Luminous intensity 1, = f (I;)
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LD 480 to LD 489
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LD 480 to LD 489
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Optoelectronic Coupling Devices







Optoelectronic Coupler CNY 17
with a Particularly High Current Transfer Ratio

The optically coupled isolator CNY 17 uses as emitter a GaAs infrared emitting diode which
is optically coupled with a silicon planar phototransistor acting as detector. The component
is incorporated in a plastic plug-in case 20 A 6 DIN 41866.

The coupling device is suitable for signal transmission between two electrically separated
circuits. The potential difference between the circuits to be coupled is not allowed to exceed
the maximum permissible insulating voltage.

Type \ Ordering code

CNY 17/ Q62 703-N1-S1
CNY 17/l Q62 703-N1-S2
CNY 17/ Q62703-N1-S 3

CNY 17/IV Q62703-N1-S4

Infrared emitting diode 1 anode

emitter 2 cathode
3 not wired

Phototransistor 4 emitter o

detector 5 collector FEE Dimensions in mm
6 base .- 8703 >

Approx. weight 0.7 g

Maximum ratings
Emitter (GaAs infrared emitting diode)

Reverse voltage Vr 3 \
Forward current Ie 60 mA
Surge current (t <10 ps) irs 1.5 A
Power dissipation Piot 100 mw
Detector (Si phototransistor)

Collector-emitter reverse voltage Veeo 70 \Y
Emitter-base reverse voltage VeBo 7 \YJ
Collector current Ic 100 mA
Power dissipation Piot 150 mw
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CNY 17

Coupler

Storage temperature

Operating temperature

Soldering temperature in a 2 mm distance
from the case bottom (t< 3 s)

Isolation voltage

(between emitter and detector referred to
standard climate 23/50 DIN 50014;
leakage path 8.2 mm min;

air path 7.6 mm min)

-55to+125 °C
—-551t0 +100 °C

230 °C
4000 \Y

Tracking resistance: Group Ill (KC 2600 in accordance with VDE 110 § 6, table 3 and

DIN 563 480/VDE 0330, part 1.

DIN standard specification and/or VDE instructions under consideration; as to the nominal
isolation voltage VDE decision 69 or VDE 0110 and 0160 applies.

Characteristics (T,mp = 25°C)
Emitter (GaAs infrared emitting diode)

Forward voltage (I = 60 mA)
Breakdown voltage (Ig = 100 pA)
Reverse current (Vg = 3 V)
Capacitance (VR=0V;f=1MHz)

Detector (Si phototransistor)
Capacitance (Vce = 0V; f=1MHz2)

Coupler

Collector-emitter saturation voltage
(lr =10 mA; Ic = 2.5 mA)
Coupling capacitance

VCEsat
Cx

1.25 (£1.65) \
30(z4) \%
0.01(£10) uA
50 pF
10 pF
15 pF
16 pF
0.3 \%
0.34 pF

The couplers are grouped in accordance with their current ratio jfcat Ie = 10 mA and
Vce = 5 V and marked by Roman numerals.

[

Group | Il 1l v

§Q 4010 80 6310125 10010200 | 16010320 |%
F

Current gain B

(Ic =10 mA; Vcg = 5V) | 250
Collector-emitter
leakage current

(VCE =10 V) [CEO 8 (é 50)

350 500 700

2(<£50) 5 (100) 5 (£100)

nA
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CNY 17
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CNY 17

Collector-base capacitance
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CNY 17

Current gain B = f (/)
Uge=5V
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CNY 17

Switching times

Load resistance. R. | 75 Q [r=10mA
Delay time ty 0.5 us Vee =5V
Rise time |2 us Tamp = 25°C
Storage time ts 0.2 us
. Fall time t; 2 us
Cut-off frequency fq 250 | kHz
input pulse
L1 output pulse_ |
[ w} 7 *:
; | T I RET5Q
: E 2 L ¥/ VEE:SV
| 1‘ - 3| (e ¢
pa 1 St l | T
- ld»f — L »}\ﬁ -
td r rs f!

With the aid of the figure above, the switching characteristics are defined as follows:

Turn-on time t,, = tg +t;

The turn-on time is that period of time during which the output current (collector current),
after switching-on the drive current (base current), reaches 90% of its maximum value.
The turn-on time includes the delay time tqy and the rise time t,. The delay time is that
period of time during which the collector current, after switching-on the drive pulse,
reaches 10% of its final value. The rise time is that time during which the coliector current
rises from 10% to 90% of its final value.

Turn-off time ty5 = ts + ¢

The turn-off time is that period of time during which the output current after switching
off the drive pulse falls to 10% of its maximum value. It includes the storage time t; and
the fall time tz.

The storage time is that period of time in which after switching off the drive current (forward
current I of the infrared emitting diode) the output current (collector current) fails to 90%
of its maximum value.

The fall time is that time during which the output current (collector current) falls from 90%
to 10% of its maximum value.

356



Optoelectronic Coupler

CNY 18

The optically coupled isolator CNY 18 uses as emitter a GaAs infrared emitting diode which
is optically coupled with a silicon planar phototransistor acting as detector. The component
is incorporated in an 18 A DIN 41876 (To-72) case. The collector of the phototransistor is

electrically connected to the metal case.

The coupling device is suitable for signal transmission between two electrically separated
circuits. The potential difference between the circuits to be coupled is not allowed to exceed
the maximum permissible insulating voltage.

Type | Ordering code

CNY 18/1 Q62 703-N2-S1
CNY 18/l Q62703-N2-S2
CNY 18/11 Q62703-N2-S3

CNY 18/IV Q62703-N2-S4

Maximum ratings

@045
\

\

'Z-a‘a
Approx. weight 0.4 g

Dimensions in mm

Emitter (GaAs infrared emitting diode)

Reverse voltage
Forward current

Surge current {t<10 ps)
Power dissipation

Detector (Si phototransistor)

Collector-emitter reverse voltage
Collector current
Power dissipation

Vi
Ir
irs
Ptot

Vceo

P tot

- 1352 e e

60
100
32

100
150

C connected tfo case
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CNY 18

Coupler

Storage temperature

Operating temperature

Soldering temperature in a 2 mm distance from
the case bottom (t< 3 s)

isolation voltage

(between emitter and detector referred to
standard climate 23/50 DIN 50014;

leakage path 0.35 mm min;

air path 0.35 mm min)

Tstor
Tamb

Ts

Vis

-55t0+125
—-551t0 +100

230

500

°C
°C

°C

Tracking resistance: Group Il (KC = 600) in accordance with VDE 110 § 6, table 3 and

DIN 53 480/ VDE 0330, part 1.

DIN standard specification and/or VDE instructions under consideration; as to the nominal
Isolation voltage VDE decision 69 or VDE 010 and 0160 applies.

Characteristics (T, = 25°C)
Emitter(GaAs infrared emitting diode)

Forward voltage (/r = 60 mA) Ve 1.25 (<1.7)
Breakdown voltage (/g = 100 LA) VBR 30(z4)
Reverse current (Vg = 3 V) Ig 0.01(=10)
Capacitance (Vg = 0V; f=1MHz) Co 50

Detector (Si phototransistor)

Collector-emitter leakage current (Vce = 10 V) Iceo 2 (£100)
Collector-emitter capacitance

(Vce = 0V, f=1MHz) Cce 10

Coupler

Collector-emitter saturation voltage

(g = 10 mA; IC =1mA) VCEsat 01( 02)
Coupling capacitances (f = 1 MHz)

Infrared emitting diode Phototransistor

Anode-cathode » Emitter-collector Ck
short-circuited short-circuited

Anode-cathode » Collector Ck
short-circuited {emitter conn. to frame)
Anode-cathode » Emitter Ck

short-circuited

{collector conn. to frame)

wA
pF

nA

pF

\

1.4
1.1

0.1

pF
pF

pF

The couplers are grouped in accordance with their current ratio lc at Ir

= 10 mA and

Vce = 5 V and marked by Roman numerals. I

Group | 1l " v

L 10t0 20 16 to 32 25 10 50 4010 80 %
F




CNY 18
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mA
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pf
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Forward voltage /; = f (V)
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fi_A;,?jj

/ max

f typ

/ |

Capacitance C

=f{\R)

n-3

i

Yoo

G

Forward voltage VVF = f (Tamo )
F 25°
1.4
12
|
10— =
0.8
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0.4
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CNY 18

Switching times

Load resistance RL 75 Q Ir =10 mA

i Vee=5V
Delay time tq 05 | ps
Rise time t, 2 s Tamp = 25°C
Storage time ts 0.2 | us
Fall time t 2 s
Cut-off-frequency fg 250 | kHz

e input pulse

With the aid of the figure above, the switching characteristics are defined as follows:

Turn-on time t,, = tq + t,

The turn-on time is that period of time during which the output current (collector current),
after switching-on the drive current (base current), reaches 90% of its maximum value.
The turn-on time includes the delay time ty and the rise time t,. The delay time is that
period of time during which the collector current, after switching-on the drive pulse,
reaches 10% of its final value. The rise time is that time during which the coliector current
rises from 10% to 90% of its final value.

Turn-off time ty = ts + £

The turn-off time is that period of time during which the output current after switching
off the drive pulse falls to 10% of its maximum value. It includes the storage time ts and
the fall time t;.

The storage time is that period of time in which after switching off the drive current
(forward current I¢ of the infrared emitting diode) the output current {collector current)
falls to 90% of its maximum value.

The fall time is that time during which the output current (collector current) falls from 90%
to 10% of its maximum value.
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Photoresistors







FW 9801
FW 9802

Photoresistor

FW 9801 and FW 9802 are cadmium sulfide photoresistors with lacquer covering. They are
intended for applications, where a low built-in depth is required.

Type | Ordering code ;ﬂﬂxg
FW 9801 Q62 705-P18-F 65 maxl2 o8 —
FW 9802 Q62 705-P 19-F 65 -
bt rf'
LY i
= o s _
[} !— ,
radiation sensitive
area = 9x11
Dimensions in mm
Maximum ratings FW 9801 FW 9802
Power dissipation Piot 300 300 mwW
Operating voltage Vop 100 250 \%
Ambient temperature (Tamp = 25°C) Tamb —-301to +60 -30to+70 °C
Characteristics (Tymp = 25°C)
Dark resistance
after 1 sec" darkening (min.) Ro 800 800 kQ
Light resistance at 50 Ix Rso 3 9 kQ
Resistance tolerance at 50 Ix AR +50 +50 %
Range of spectral sensitivity2) A 3501to 750 350 to 750 nm
Wavelength of the max. sensitivity Asmax | D75 £75 575+ 75 nm
Measuring voltage v 2 2 \

Measuring conditions:

llluminance = 50 Ix, colour temperature of the light source = 2856 K.

Prior to the measurement the photoresistors are stored in darkness at approx. 25°C ambient
temperature for at least 24 hours and then exposed to light for approx. 16 hours at 300 Ix.

1) Dark resistance based on 50 Ix illuminance

Determined by wavelengths, the sensitivity of which decreased to 10% of the max. value.
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FW 9801
FW 9802

Relative spectral sensitivity Light resistance as a function
Sret = f(A)

of temperature Rur__ (Tamb)
RH25
%
100

50

/
/ / 100111
Yy, /\ |
\ A7 0l —
1 |
f \ =
L 0
04 05 06 07 0.84m 50 0 50 100°¢
——A —=Tamb
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Photoresistor RPY 60

RPY 60 is a cadmium selenide photoresistor enclosed in a hermetically sealed case
similar to TO-5 with a glass window for front illumination. The leads are insulated from the
case. The photoresistor is characterized by short decay times.

Type | Ordering code 16

™ ™" radiation sensitive area=b6x3
RPY 60 |l a62717-p3 a0 ‘
VA T -~

—-—

- 98]
-

B [ = w0 e

325

Approx. weight 2g Dimensions in mm
Maximum ratings
Power dissipation Piot 50 mwW
Operating voltage Vop 100 Vv
Ambient temperature Tamb -40to +75 °C
Characteristics (T;mp = 25°C)
Dark resistance 1 min after darkening Ro 21-108 Q
Light resistance (E, = 1000 Ix) Riooo 300 to 800 Q
Wavelength of the max. sensitivity AS max 0.72 um
Temperature coefficient
(Ey = 1000 Ix; Tamp = —25 to +75°C) TC 1 %/K
Rise time for a resistance decrease
from Ro to 65% of Rypgo t 1t03 ms
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RPY 60

Relative spectral sensitivity Power dissipation P, = f (T,0)
Sre1 = £ (1)

o,

mw

100 — |
| T |
BEVa ) ;

7 / 1 P
.
/ 50

0l j | i
N

0-—— | ol ; L
04 03 0.5 o7 084m -0 0 20 4 8 80 100
4 — ™ Jamb
Current-voltage characteristics Light resistance as a function
lo=f(V) Rur _
illiuminance E,= parameter of temperature R:Zs =1 (Tamy)
mA

® [ ] o AT ? o e

o A
v L/ | w
P ‘ 100 [ X Rue
10 || // : T iz
| et Stk
l /' : = /mnom
- /7/ —rr/:rsoumi § 10° e
s A/ 2 Lx—+— ;
s 1
\/ e Mix
y{ ] Slx R
/// . .+ ——SW ‘
0 e ‘ 1 r-—ﬂ o ‘ ‘ B ) o
0 50 100V 50 ; . -
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RPY 60

Rise and fall time of the
photocurrent to 65% of
the final value as a function

Light resistance as a function
of illuminance R, = f (E,)

(spread)
of illuminance t = f (E )
Q ms
10 = U7 M
== | T
RH \ i ! 7 i !
i . : S 1
Lo : 15 : ,
. \ P os—o
5 N ‘
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Photoresistor RPY 61

RPY 61 is a cadmium sulphoselenide photoresistor enclosed in a hermetically - sealed
case similar TO-5 with a glass window for front illumination. The leads are insulated
from the case. The photoresistor is characterized by short decay times.

Type | Ordering code ™~ radiation sensitive area=6x3
\

RPY 61 | Q62 717-P 4 i A @ ,

g & -
y T
- L - 25 ——J Uy
325
Approx. weight 2 g Dimensions in mm
Maximum ratings
Power dissipation Piot 50 mwW
Operating voltage Vop 50 \
Ambient temperature Tamb —-40to +75 °C
Characteristics (T,mp = 25°C)
Dark resistance 1 min after darkening Ro 21-106 Q
Light resistance (E, = 1000 ix) Rio0o0 300 to 800 Q
Wavelength of max. spectral sensitivity AS max 0.65 pum
Temperature coefficient
(E, = 1000 Ix; Tamp = —25 to +75°C) TC 0.8 %/K
Rise time for a resistance decrease
from Rg to 65% of Rigoo t 2to6 ms
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RPY 61

Relative spectral sensitivity

Power dissipation P, = f (T,p)
Sret = f(A)
%o
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RPY 61

e

Light resistance as a function Rise and fall time of the

of illuminance R, = f (E,) photocurrent to 65% of

{spread) the final value as a function

of illuminance t = f (E )
Q ms
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5 \
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Photoresistor RPY 62

RPY 62 is a cadmium sulphoselenide photoresistor enclosed in a hermetically sealed glass
case similar to To-5 with a glass window for front illumination. The leads are insulated
from the case. The photoresistor is outstanding for short decay times.

16

Type | Ordering code Raia radiation sensitive area~bx3
RPY 62 | Q62717-P 5 . es 0
: -z
f ! |
R L . 9.1 .
325
Approx. weight 2 g Dimensions in mm

Maximum ratings

Power dissipation Piot 50 | mwW
Operating voltage Vop 100 | v
Ambient temperature Tamb -40to +75 | °c
Characteristics (Tomp = 25°C)

Dark resistance 1 min after darkening Ra =21-108 e
Light resistance (E, = 1000 Ix) Riooo 3500 e
Wavelength of max. spectral sensitivity AS max 0.55 wm
Temperature coefficient

(Ey = 1000 IX; Tamp = —25 to +75°C) TC i 0.4 L %/K
Rise time for a resistance decrease ;

from Ro to 65% of Ripgo t  10to 20 i ms
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RPY 62

Relative spectral sensitivity
% Sre1 = (1)
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Current-voitage characteristics
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Power dissipation P, = f (T,mp)
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RPY 62

Light resistance as a function
of illuminance Ry = f (E,)
{spread)
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Photoresistor RPY 63

RPY 63 is a cadmium sulphoselenide photoresistor enclosed in a hermetically sealed
case similar to TO-5 with a glass window for front illumination. The leads are insulated
from the case. The photoresistor is outstanding for short decay times.

16

Type | Ordering code ™ radiation sensitive area=6x3
RPY 63 | a62717-P6 } 805
Cg
f
- )5
325
Approx. weight 2 g Dimensions in mm
Maximum ratings
Power dissipation Piot 50 mwW
Operating voltage Vop 50 A%
Ambient temperature Tamb -40to+75 °C
Characteristics (Tymp = 25°C)
Dark resistance 1 min after darkening Ro 21106 | Q
Light resistance {E, = 1000 Ix} Ricoo 300 to 800 I Q
Wavelength of spectral sensitivity AS max 0.55 | um
Temperature coefficient :
(Ey = 1000 Ix; Tamp = =25 to +75°C) TC 0.4 ! %/K
Rise time for a resistance decrease
from Rg to 65% of Rypg¢ t 10 to 20 I ms
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RPY 63
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RPY 63
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Light resistance as a function Rise and fall time of the
of illuminance R, = f (E,) photocurrent to 65% of
(spread) the final value as a function
of illuminance t = f (E )
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Photoresistor RPY 64

RPY 64 is a cadmium sulfide photoresistor enclosed in a hermetically sealed case
similar to TO-5 with a glass window for front illumination. The leads are insulated from
the case. The photoresistoris characterized by short decay times.

Type | Ordering code 16

-

™" radiation sensitive area=6x3
) N

RPY 64 | a62717-P 7 ' L_ ®05 i
s ;?’
F ! |
T o g e
325
Approx. weight 2 g Dimensions in mm
Maximum ratings
Power dissipation Piot 50 mw
Operating voltage Vop ! 100 \Y
Ambient temperature Tamb -40to +75 °C
Characteristics (T, = 25°C)
Dark resistance 1 min after darkening Ro 21-108 Q
Light resistance (E, = 1000 Ix) Ri000 3500 Q
Wavelength of spectral sensitivity ks max 0.50 pum
Temperature coefficient
(Ey = 1000 IX; Tamp = —25 to +75°C) TC 0.4 %/K
Rise time for a resistance decrease
from Rg to 65% of Rigoo t 30to 50 ms
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RPY 64

Relative spectral sensitivity Power dissipation Py, = f (Tamb)
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RPY 64

Light resistance as a function Rise and fall time of the
of illuminance R, = f (E,) photocurrent to 65% of
(spread) the final value as a function
of illuminance t = f (E,)
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Threshold Switches for Optoelectronic Applications







Threshold Switch TPV 63

The threshold switch TPV 83 for photodiodes is a combination of two bipolar transistors
connected with one operational amplifier. The threshold switch is suitable for use in auto-

matic exposure meters and optoelectronic circuits.

Type | Ordering code e
TPV 63 | Q60999-A 241 £
Y8 5
\“' 1 I3 l;]
Dimensions in mm g;,f‘ﬂ—f [!]-25

Tty
I Y2 L Zmax
= 55Max =

Plastic case, 8 connections
Approx. weight 0.133 g

Maximum ratings

Operating voltage Voatt 1 +10 \4

Operating voltage Vbatt2 | =10 \%

Output voltage Vout +20 Vv

(potential differences between connection 4

and connection 3)

Max. input voltage Vin +10 \Y

Max. output current Tout 70 mA

Ambient temperature during operation Tamb -30to +70 °C
Tstor -55to+125 °C

Storage temperature
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TPV 63

Electrical characteristics

(Vbatt1 =+ 116 V; Tamp = 25°C)
(Vpatt2 = +3.4 V)
-2.2V)

Input current

Switching threshoid

Leakage voltage

(Potential difference between connection 4 and
connection 3 in the connecting-through state,
see measuring circuit, fig. 2)

Output current

(Ve=0V)
Open circuit current input
(Ve=0V)

Transition width between both the
switching states

Speed of rise of V¢ during
not-inverted operation

(see measuring circuit, fig. 2)
(VE=OV=Vg=10V)

Input capacitance

384

[in
Ves
Vleak

[out

(lbatt 1+
Ipatt 2)
AVE

dvout

dt

Ce

+20
+0.7
1.3

0.4

3.0

LA
mA

mV

1S
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TPV 63

Lead pattern

Y51

Measuring circuit

T%QVS

L %5009

|

-9 |
|
|
!
|
I
|

4

|
TPy 63!
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TPV 63

Circuit example
Automatic exposure and illumination control

‘ BPX 63 7

Fig. 3

Circuit example
Automatic exposure with temperature compensation and illumination control

%

BPX§3 K%

47082

888

180Q

470Q

Fig. 4
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TPV 63

Data of the automatic exposure meter

Kind of operation: automatic

Circuit Measuring error Measuring error Time of exposure
of exposure time of exposure time at
due to a change due to a change E, =10"1IxY)
in Tamb in Vbatt t
(—20°C to +45°C) (3.8Vto5.6V)
(Ev = 11x)1) (Ey = 11x)")
TC Fu
Fig. 3 —0.6%/K 0 1.5s
Fig. 4 0%/K +19%/V 156s
Kind of operation: illumination control
Circuit Potentiometer Measuring error Measuring error
Ry of exposure time of exposure time
E,=1Ix1) due to a change due to a change
R in Tamb in Vbatt
(—20°C to +45°C) (3.8Vto5.6V)
(Ey =11x)") (Ev = 1Ix)1)
TC Fu
Fig. 3 60 kQ +0.86%/K -2.8%/K
Fig. 4 65 kQ +0.72%/K —24%/K

1 l1luminance in front of the filter BG 38/1.5 mm
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Federal Republic
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Siemens AG
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Siemens AG
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Siemens AG
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< (0711) 2076-1, '3 7 23 941

Europe

Austria

Siemens Aktiengesellschaft
Osterreich

Apostelgasse 12

Postfach 326

A-1031 Wien

= (0222) 72 93-0, 11866

Belgium

Siemens S.A.
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< (02) 537 3100, =1 21347

Bulgaria
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der Siemens Aktiengesellschaft
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BG-1504 Sofia

7 457082, 1 22763
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Siemens A/S
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o (02) 65 65 65, @1 35 313

Finland
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Mikonkatu 8

Fach 8

SF-00101 Helsinki 10

> (90) 16 26-1, 11 12 465

France

Siemens Société Anonyme
39-47, boulevard Ornano

B.P. 109

F-93203 Saint-Denis CEDEX 1
o (16-1) 8 206120, G 620853

Great Britain

Siemens Limited
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Windmill Road
Sunbury-on-Thames
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> (08327) 85691, :J 8951091
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Siemens Hellas E.A.E.
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Ireland

Siemens Limited
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Dublin 4

o (01) 6847 27, 5341

Italy

Siemens Elettra S.p.A.
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1-20124 Milano
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Luxemburg

Siemens Société Anonyme
17, rue Glesener

B.P. 1701

Luxembourg

49711, 1J 3430

Netherlands

Siemens Nederland N.V.
Wilhelmina van Pruisenweg 26
Postbus 16068

Den Haag 2500

2 (070) 7827 82, id 31 373

Norway

Siemens A/S

@stre Aker vei 90

Postboks 10, Veitvet
N-Oslo 5

7 (02) 15 30 90, 18477

Poland

PHZ Transactor S.A.

ul. Stawki 2

P.0.B. 276

PL-00-950 Warszawa

< 398910, 8132288

Portugal

Siemens S.A.R.L.

Avenida Almirante Reis, 65
Apartado 13 80

Lisboa 1

2 (019) 538805, ] 12563



Rumania

Siemens birou

de consultatii tehnice
Strada Edgar-Quinet 1
R-7 Bucuresti 1

2 1518 25, 1 11473

Spain

Siemens S.A.

Sede Centrat

QOrense, 2

Apartado 155

Madrid 20

o (91) 4552500, 1 27 769

Sweden

Siemens Aktiebolag

Avd. elektronikkomponenter
Norra Stationsgatan 69
Stockholm

(Fack, S-104 35 Stockhoim)
2 (08) 2417 00, 1 116 72

Switzerland
Siemens-Albis AG
FreilagerstralRe 28
Postfach

CH-8047 Ziirich

2 (01) 247 3111, 0d 52131

Turkey

Elektrik Tesiat ve Mihendislik A.$.
Meclisi Mebusan Caddesi,

55/35 Findikli

P.K. 64, Tophane

Istanbul

= 452090, 1 22 290

U.S.S.R.

Vertretung der Siemens AG
Kurssowoj Pereulok, Dom 1/1,
Kwartira 4,

Wchod Sojmonowskij Projezd
Postf. 77, Internationales Postamt
SU-Moskau G 34

202771, & 7413

Yugoslavia
Generalexport

Masarikova 5/XV

Postanski fah 223
YU-11001 Beograd

2> (011) 6848 66, ™ 11 287

Africa

Algeria

Siemens Algérie S.A.R.L.
3, Viaduc du Duc des Cars
B.P. 224, Alger-Gare
Alger

> 63 9547/51, 52817

Eqypt

Siemens Resident Engineers

6, Salah E| Din Street, Zamalek
P.O.B. 775

Cairo

> 817228, @ 321

Ethiopia

Siemens Ethiopia Ltd.

Ras Bitwoded Makonen Building
P.0.B. 5506

Addis Ababa

< 15156 99, 21052

Libya

Assem Azzabi

17, 1st September Street,
Tariq Building

P.0.B. 2583

Tripoli

o 415 34, 14 20029

Morocco

SETEL S.A.

km 1, Route de Rabat
Casablanca-Ain Sebaa
> 351025, 21914

Nigeria

Siemens Nigeria Limited
Industrial Estate 3 f,
Block A

P.0.B. 304

Lagos (Oshodi)

2 419 20, 21357

South African Republic
Siemens Limited

Siemens House,

Corner Wolmarans and

Biccard Streets, Braamfontein
P.0.B. 4583

Johannesburg 2000

2 (011) 7159111, 58-7721

Sudan

National Electrical

& Commercial Company
Murad Sons Building,
Barlaman Street

P.0.B. 1202

Khartoum

2 80818, d 642

Tunisia

Sitelec S.A.,

Société d’{mportation

et de Travaux d’Electricité
26, Avenue Farhat Hached

Tunis
2 242860, [ 12326
Zaire

Siemens Zaire S.P.R.L.
1222, Avenue Tombalbaye
B.P. 98 97

Kinshasa 1

o~ 22608, 21377

America

Argentina

Siemens Sociedad Andnima
Avenida Pte. Julio A. Roca 516
Casilla Correo Central 12 32
RA-1067 Buenos Aires

2 300411, 121812

Bolivia

Sociedad Comercial € Industrial
Hansa Limitada

Calle Mercado esquina Yanacocha
Cajon Postal 14 02

La Paz
> 54425, 5261
Brazil

JCOTRON S.A., indUstria de
Componentes Electrdnicos
Avenida Mutinga, 3716
Cajxa Postal 1375
BR-05110 Sao Paulo 1

2 (011) 2610211
11-23633,11-23641

Canada

Siemens Canada Limited
Montreal Office

7300 Trans-Canada Highway
P.0.B. 7300

Pointe Claire,Québec HI9R 4R6
> (514) 6 95 7300

5267 300

Chile

Gildemeister S.A.C.,

Area Siemens

Amunategui 178

Casilla 99-D

Santiago de Chile

~ 82523,

TRA SGO 392, TDE 40588

Colombia

Siemens S.A.

Carrera 65, No. 11-83
Apartado Aéreo 8 0150
Bogota 6

~ 610477, 144750

Ecuador

Siemens S.A.

Avenida América y
Hernandez Girén s/n.,
Sector 28

Casilla 35 80

Quito

™ 245363, 22190

Mexico

Siemens S.A.

Poniente 116, No. 590
Apartado Postal 1 50 64
México 15, D.F.

> 5670722, 1772700

Uruguay

Conatel S.A.

Ejido 1690

Casilla de Correo 13 71
Montevideo

> 917331, 934

U.S.A.
Siemens Corporation
186 Wood Avenue South
Iselin, New Jersey 08 830
2 (201) 4 94-10 00
WU 844 491

TWX WU 710 998 0588

Venezuela

Siemens S.A.

Avenida Principal,
Urbanizacion Los Ruices
Apartado 3616

Caracas 101

2 (02) 3485 31, 25131

Asia
Afghanistan

Afghan Electrical Engineering
and Equipment Limited
Alaudin, Karte 3

P.0.B.7

Kabul 1

> 40446, @ 35

Bangla Desh

Siemens Bangladesh Ltd.

74, Dilkusha Commercial Area
P.0.B. 33

Dacca 2

>~ 244381, [ 824



Burma

Siemens Resident Engineer
8, Atti Road

Post Office Bag 20 07
Rangoon

2 32508, @ 2009

Hong Kong

Jebsen & Co., Ltd.

Prince’s Building, 23rd floor
P.0.B. 97

Hong Kong

o 5225111, 73221

India

Siemens India Ltd.

134A, Dr. Annie Besant Road, Worli
P.0.B. 65 97

Bombay 400 018

7~ 379906, [ 112 373

Indonesia

P.T. Siemens Indonesia
Kebon Sirih 4

P.0.B. 24 69

Jakarta

2 51051, ] 46 222

Iran

Siemens Sherkate S. (K.)
Khiabane Takhte Djamshid 32,
Siemenshaus

Teheran 15

> (021) 614-1, 212 351

Iraq

Sambhiry Bros. Co. (W.L.L.)
Abu Nawas Street

P.0.B. 300

Baghdad

2 90021, 09 2255

Japan

Nippon Siemens K.K.
Furukawa Sogo Building,
6-1, Marunouchi 2-chome,
Chiyoda-ku

Central P.O.B. 1144

Tokyo 100-91

2 (03) 214021, 22808

Korea (Republic)
Siemens Electrical
Engineering Co., Ltd.

Daehan Building, 8th floor,
75, Susomun-dong, Chung-ku
C.P.0.B. 3001

Seoul

= 241558, 2329

Kuwait

Abdul Aziz M.T. Alghanim Co.

& Partners

Abdullah Fahad Al-Mishan Building
Al-Sour Street

P.0.B. 3204

Kuwait, Arabia

o 423336, @ 2131

Lebanon

Ets. F.A. Kettaneh S.A.
{Kettaneh Freres)

Rue du Port, Immeuble Fattal
P.B. 110242

Beyrouth

o 22180, 1 20614

Malaysia

Guthrie Engineering (Malaysia)
Sdn. Bhd.,

Electrical &

Communications Division

17, Jalan Semangat

P.0.B. 30

Petaling Jaya

o 773344, @ 37573

Pakistan

Siemens Pakistan Engineering
Co. Ltd.

38, Davis Road

P.O.B. 7158

Lahore

> 516061, 4 820

Philippines

Engineering Equipment, Inc.,
Machinery Division,

Siemens Department

2280 Pasong Tamo Extension
P.0.B. 7160,

Airmail Exchange Office
Manila International Airport,
Philippines 3120

Makati, Rizal

> 854011/19

0J RCA 7222 382, EEC 3695

Saudi Arabia

E. A. Juffali & Bros.
Head Office

King Abdul-Aziz-Street
P.0.B. 1049

Jeddah

o 22222, 140130

Singapore

Siemens Components PTe. Ltd.
Promotion Office

19B - 45B, Jalan Tenteram
Singapore 12

> 550811, 21000

Syria

Syrian Import Export & Distribution
Co., S.A.S. SIEDCO

Port Said Street

P.0.B. 363

Damas

13431, 11267

Taiwan

Delta Engineering Ltd. R
42, Hsu Chang Street, 8th floor
P.O.B. 58497

Taipei

o 31147 31, i1 21826

Thailand

B. Grimm & Co., R.O.P.

1643/4, Petchburi Road (Extension)
P.O.B. 66

Bangkok 10

> 2524081, 2614

Yemen (Arab. Republic)
Tihama Tractors

& Engineering Co. Ltd.

P.O.B. 49

Sanaa

2462, 0d 217

Australasia

Australia

Siemens Industries Limited
Melbourne Office

544 Church Street
Richmond, Vic. 3121

o (03)429711, 30425

New Zealand
Siemens Liaison Office
175 The Terrace
P.0.B. 4145
Wellington 1

> 729861, 31233

1277
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