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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com -
ponents, subassemblies and materials; it is made up of three series of handbooks each
comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

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

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

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

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

This series consists of the following parts, issued on

Part 1 Transmitting tubes (Tetrodes, Pentodes);

Amplifier circuit assemblies

Part 2 Tubes for microwave equipment

the dates indicated.

Januvary 1972

February 1972

Part 3 Special Quality tubes; March 1972
Miscellaneous devices

Part 4 Receiving tubes June 1972

Part 5 Cathode-ray tubes; Photo tubes; Camera tubes July 1972

Part 6 Devices for nuclear equipment

Photomultiplier tubes
Channel electron multipliers
Scintillators
Photoscintillators

Part 7 Gas-filled tubes

Voltage stabilizing and reference tubes
Counter, selector, and indicator tubes
Trigger tubes

Switching diodes

Part 8 T.V.Picture tubes

Part 9 Transmitting tubes (Triodes) ;
Tubes for rf. heating (Triodes)

November 1972

September 1972

Radiation counter tubes
Semicinductor radiation detectors
Neutron generator tubes

Photo diodes

October 1972

Thyratrons

Ignitrons

Industrial rectifying tubes
High-voltage rectifying tubes

November 1972

December 1971



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This serles consists of the following parts, issued on the dates indicated.

Part la

Part b

Part 2

Part 3

Part 4a

Rectifier diodes and thyristors

Rectifier diodes
Voltage regulator diodes
Transient suppressor diodes

Diodes

Small signal germanium diodes
Small signal silicon diodes
Special diodes

low frequency and deflection transistors

High frequency and switching transistors

Special semiconductors
Transmitting transistors
Microwave devices

Field effect transistors

Part 4b Devices for opto-electronics

Part 5

Part 6

Photosensitive diodes and transistors
Light emitting diodes
Infra-red sensitive devices

Linear integrated circuits

Digital integrated circuits

DTL (FC family)
DTL/HNIL (FZ family)
TTL (F] family)

December 1972

Thyristors. diacs, triacs
Ignistors
Rectifier stacks

December 1972

Voltage regulator diodes
Voltage reference diodes
Tuner diodes

Janvary 1973

February 1973

March 1973

Dual transistors
Microminiature devices for
thick- and thin-film circuits

March 1973

Photoconductive devices

February 1972

March 1972
TTL (G] family)
CML (GH family)
MGS (FD family)

March 1973



COMPONENTS AND MATERIALS (GREEN SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1 Circuit Blocks, Input/Output Devices, January 1973
Electro-mechanical Components, Peripheral Devices
Circuit blocks 40-Series and CSA70 Input/output devices
Counter modules 50-Series Electro-mechanical components
Norbits 60-Series, 61- Series Peripheral devices

Circuit blocks 90-Series

Part 2 Resistors, Capacitors April 1973
Electrolytic capacitors Fixed resistors
Paper capacitors and film capacitors Variable resistors
Ceramic capacitors Non-linear resistors
Variable capacitors (VDR, LDR, NTC, PTC)
Part 3 Radio, Audio, Television February 1972
FM tuners Audio and mains transformers
Coil assemblies Television tuners, aerial input assemblies
Piezoelectric ceramic resonators Components for black and white television
and filters Components for colour television
Loudspeakers Deflection assemblies for camera tubes
Pairt 4 Magnetic Materials, Piezoelectric Ceramics, Ni Cd cells May 1972
Ferrites for radio, audio Ferroxcube transformer cores
and television Piezoelectric ceramics
Small coils and assembling parts Permanent magnet materials

Ferroxcube potcores and square cores Cylindrical nickel cadmium cells *)

Part 5 Memory Products, Magnetic Heads, Quartz Crystals, August 1972
Microwave Devices, Variable Transformers
Ferrite memory cores Quartz crystal units, crystal filters
Matrix planes, matrix stacks Isolators, circulators

Complete memories Variable mains transformers
Magnetic heads

Part 6 Electric Motors and Accessories, October 1972
Timing and Control Devices
Small synchronous motors Asynchronous motors
Stepper motors Indicators for built-in test equipment
D. C. motors Time indicators, timers, timing motors
D.C. tachogenerators Aircraft electronic clock system

Part 7 Circuit Blocks September 1971
Circuit blocks 100 kHz Series Circuit blocks for ferrite core
Circuit blocks 1-Series memory drive

Circuit blocks 10-Series

#) These items have been discontinued
April 1973
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TYPE DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE

FOR SEMICONDUCTOR DEVICES
This type designation code applies to discretedevices and to multiple devices 1)

The type designation consists of:

TWO LETTERS FOLLOWED BY A SERIAL NUMBER

The first letter gives an indication of the material

A Material with a band gap of 0.6 to 1.0 eV, such as germanium

B Material with a band gap of 1.0to 1.3 eV, such as silicon

C  Material with a band gap of 1.3 eV and more, such as gallium arsenide
D Material with a band gap of less than 0.6 eV, such as indium antimonide

R Compound material as employed in Hall generators and photoconductive
cells

La multiple device is definedas a combination of similaror dissimilar active
devices, contained in a common encapsulation that cannot be dismantled, and
of which all electrodesof the individual devicesare accessible from the out-
side.

Multiples of similar devices as well as multiples consisting of a main device
and an auxiliary deviceare designated according to the code for discrete de-
vices described above.

Multiples of dissimilar devices of other nature are designated by the second
letter G.

March 1969 1



TYPE DESIGNATION

The second letter indicates primarily the main application respectively
main application and construction if a further differentiation is essential

A Detection diode, switching diode, mixer diode

Variable capacitance diode

Transistor for a.f. applications (Reh j-mb > 15 °C/W)

Power transistor for a.f. applications (Reh j-mb < 15 OC/W)
Tunnel diode

Transistor for h.f. applications (Rh j-mb > 15 OC/W)

Multiple of dissimilar devices (see note on page 1); Miscellaneous

Magnetic sensitive diode; Field probe

A I Q@ m m 9 Q0

Hall generator inan open magnetic circuit, e.g. magnetogram or signal
probe

c

Power transistor for h.f. applications (Rp j-mb < 15 OC/W)

<

Hall generator in a closed electrically energised magnetic circuit,
e.g. Hall modulator or multiplier

Photocoupler

Radiation sensitive device 1)

Radiation generating device

=~ O vz

Electrically triggered controlling and switching device having a break-
down characteristic (Rth j-mb > 15 °C/W)

wn

Transistor for switching applications (Rth j-mb > 15 °C/W)

-

Electrically, or by means of light, triggered controlling and switching
power device having a breakdown characteristic (Rth j-mb < 15 OC/W)l)

Power transistor for switching applications (Rth j-mb < 15 °C/W)

Multiplier diode, e.g. varactor, step recovery diode

Woxoa

o officiency dinde 1)
<, CJ.IJ.\—J.CII\'.Y uiyuc

N

Voltage reference or voltage regulator diode 1y

I) For the type designation of a range see page 4.

September 1972




TYPE DESIGNATION

The serial number consists of:

Three figures for semiconductor devices designed primarily for use in domestic
equipment

One letter and two figures for semiconductor devices designed primarily for use in
professional equipment

VERSION LETTER

A version letter can be used, for instance, for a diode with up-rated voltage, for a
sub-division of a transistor type in different gain ranges, a low noise version of an
existing transistor and for a diode, transistor, or thyristor with minor mechanical
differences, such as finish of the leads, length of the leads etc. The letters never
have a fixed meaning, the only exception being the letter R.

September 1972 3




TYPE DESIGNATION

TYPE DESIGNATION FOR A RANGE OF SEMICONDUCTOR DEVICES

The type designation of a range of variants of:

a) voltage reference or voltage regulator diodes (second letter Z)
b) rectifying diodes (second letter Y)

c) thyristors (second letter T)

d) radiation detectors

distinctly belonging to one basic type may be qualified by a suffix part which is
clearly separated from the basic part by a dash (-)

The basic part being the same for the whole range, is in accordance with the
designation code for discrete devices.

The suffix part consists of:

a) for voltage reference or voltage regylator diodes

one letter followed by the typical zener voltage and where appropriate the letter

R 1)
The first letter indicates the nominal tolerance of the zener voltage in %
A 1%
B 2%
o 5%
D 10%
E 15%

The typical zener voltage is related to the nominal current rating for the whole
range. The lettér V is used to denote the decimal point when this occurs.

b) for rectifying diodes

a number and where appropriate the letter R 1)

The number generally indicates the maximum repetitive peak reverse voltage
For controlled avalanche types it indicates the maximum crest working reverse
voltage

c) for thyristors

a number and where appropriate the letter R 1)

The number generally indicates either the maximum repetitive peak reverse volt-
age or the maximum repetitive peak off-state voltage, whichever is lower

For controlled avalanche types it indicates the maximum crest working reverse
voltage

d) for radiation detectors

a figure giving the depth of the depletion layer in um and where appropriate a
version letter if there are differences in resolution.

1) The letter R indicates reverse polarity (anode to stud). The normal polarity
(cathode to stud) and symmetrical executions are not specially indicated.

4 ’ September 1972



RATING SYSTEMS

RATING SYSTEMS

ACCORDING TO LE.C. PUBLICATION 134

1. DEFINITIONS OF TERMS USED

1.1 Electronic device. An electronic tube or valve, transistor or other
semiconductor device.
Note: This definition excludes inductors, capacitors, resistors and
similar components.

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

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

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

Note: Limiting conditions may be either maxima or minima.

1.5 Rating system. The set of principles upon which ratings are estab-
lished and which determine their interpretation.

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

2. ABSOLUTE MAXIMUM RATING SYSTEM

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

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

p.t.o.

January 1968 1



RATING SYSTEMS

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

3. DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are limiting values of operating and environmen-
tal conditions applicable to a bogey electronic device of a specified typeas
defined by its published data, and should not be exceeded under the worst
probable conditions.

These values are chosen by the device manufacturer toprovide acceptable
serviceability of the device, taking responsibility for the effectsof changes
in operating conditions due to variations in the characteristics of the elec-
tronic device under consideration.

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

4. DESIGN CENTRE RATING SYSTEM

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

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

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

NOTE

It is common use to apply the Absolute Maximum System in semiconductor
published data.

2 January 1968
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LETTER SYMBOLS

LETTER SYMBOLS FOR SEMICONDUCTOR DEVICES
excluding rectifier diodes, thyristors and
integrated circuits

This system is based on the Recommendations of the INTERNATIONAL ELEC-
TROTECHNICAL COMMISSION as published in I.E.C. Publication 148.

QUANTITY SYMBOLS

1. Instantaneous values of current, voltage and power, which vary with time are
represented by the appropriate lower case letter.

Examples: i,v,p

2. Maximum (peak), average, d.c. and root-mean-square values are repre-
sented by the appropriate upper case letter.

Examples: I,V, P

SUBSCRIPTS FOR QUANTITY SYMBOLS

1. Total values are indicated by upper case subscripts.
Examples: IC, IcM’IC(AV)’ IC' VEB
2. Values of varying components are indicated by lower case subscripts.

Examples: lc’ Ic’ Veb’ Veb

3. Todistinguish between maximum (peak), average, d.c. and root-mean-square
values, the following subscripts are added:

For maximum (peak) values : Mor m

For average values :(AV)or(av) (only if it is necessary to distin-
guish between d.c. and average)

For d.c. values : no additional subscript

For root-mean-square values : (RMS) or (rms)

Examples: 1e: 1o ICAVY ormsy 'omus)

1 May 1970



LETTER SYMBOLS

4. List of subscripts (examples, see figure 1)

A,a = Anode terminal

K,k = Cathode terminal

E,e = Emitter terminal

B,b = Base terminal or Substrate for MOS devices

C,c = Collector terminal

D,d = Drain terminal

(BR) = Break-down

X, x = Specified circuit

M, m = Maximum (peak) value

(AV), (av) = Average value

(RMS), (rms) = R.M.S. value

F,f = Forward

G,g = Gate terminal

R, r = As first subscript: Reverse. As second subscript: Repetitive

0,0 = As third subscript: The terminal not mentioned is open circuited
As first or second subscript: Source terminal ( for FETS only )

S,s =) As second subscript: Non-repetitive (not for FETS)
As third subscript : Shortcircuit between the terminal not men-

tioned and the reference terminal

Z,z = Zener. (Replaces R to indicate the actual zener voltage, current

or power of voltage reference or voltage regulator diodes)
5. Examples of the application of the rules:

Figure 1 represents a transistor collector current, consisting of adirect current
and a signal, as a function of time.

collector
current

Fig.1

May 1970 2



LETTER SYMBOLS

CONVENTIONS FOR SUBSCRIPT SEQUENCE

1. Currents

For transistors the first subscript indicates the terminal carrying the cur-
rent (conventional current flow from the external circuit
into the terminal is positive)

For diodes a forward current (conventional current flow into the anode
terminal) is represented by the subscript F or f; a reverse
current (conventional current flow out of the anode terminal)
is represented by the subscript R or r.

2. Voltages

For transistors normally, two subscripts are used to indicate the points be-
tween which the voltage is measured. The first subscript
indicates one terminal point and the second the reference
terminal.

Where there is no possibility of confusion, the second sub-
script may be omitted.

For diodes a forward voltage (anode positive with respect to cathode) is
represented by the subscript F or f and a reverse voltage
(anode negative with respect to cathode) by the subscript R
orr.

3. Supply voltages
Supply voltages may be indicated by repeating the terminal subscript.
Examples: VEE’ VCC’ VBB
The reference terminal may then be indicated by a third subscript.

\Y% \Y%

Examples: V ccp’ VBBC

EEPB’

4. In devices having more than one terminal of the same type, the terminal sub-
scripts are modified by adding a number following the subscript and on the
same line.

Ryvamnlas
cXampie: v voltage between

In multiple unit devices, the terminal subscripts are modified by a number
preceding the terminal subscripts:

Example: voltage between the base of the first

A\
1B-2B unit and that of the second one.

3 March 1969



LETTER SYMBOLS

ELECTRICAL PARAMETER SYMBOLS

1. The values of four pole matrix parameters or other resistances, impedances
admittances, etc... inherent in the device, are represented by the lower case
symbol with the appropriate subscripts.

les: h., z h
Examp ib’ b’ Yo' "FE

2. The four pole matrix parameters of external circuits and of circuits in which
the device forms only a part are represented by the upper case symbols with
the appropriate subscripts.

Examples: Hi’ Zo' HF’ YR

SUBSCRIPTS FOR PARAMETER SYMBOLS

1. The static values of parameters are indicated by upper case subscripts.
Examples: hIB’ hFE

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

2. The small-signal values of parameters are indicated by lower case subscripts.

)] 1 .
Examples: hib’ Zob
3. The first subscript, in matrix notation identifies the element of the four pole
matrix.
i (for 11) = input
o (for 22) = output

f (for 21) = forward transfer
r (for 12) reverse transfer

)

Examples: V)

1 Ilih V2
2 1

hi T
= hfl ho V2
Notes l) The voltage and current symbols in matrix notation are indicated by a
single digit subscript.
The subscript 1 = input; the subscript 2 = output
2) The voltages and currents in these equations may be complex quanti-
ties.

March 1969 4



LETTER SYMBOLS

4. The second subscript identifies the circuit configuration.

e = common emitter ¢ = common collector
b = common base j = common terminal, general
Examples: (common base)

L= Yip Vin Y Vb Vap

L = Y Vib*Yob Vo

When the common terminal is understood, the second subscript may be omit-
ted.

5. If it is necessary to distinguish between real and imaginary parts of the four
pole parameters, the following notations may be used.
Re(hib) etc.. for the real part

Im(hib) etc.. for the imaginary part

5 March 1969



LETTER SYMBOLS

LIST OF LETTER SYMBOLS IN ALPHABETICAL ORDER

Letter symbol

Definition

B

bib, bie, bis, b,
bfe. bfs, bob, boe:
bos» brps bre- brs

Cc 1y
Cd )
Ce Iy

Cib, Cies Cis: Cip

Cte, Cfs, Cob, Coe
Cos» Crb» Cre» Crs
d

F

f

fhib» fhfe, fyfe

fT
8ies 8ibs 8oe+ 8ob

Bandwidth

See y parameters

Collector capacitance
(emitter open-circuited to a.c. and d.c.)

Diode capacitance

Emitter capacitance
(collector open-circuited to a.c. and d.c.)

See y parameters

Distortion
Noise figure
Frequency

Cut-off frequency
(frequency at which the parameter indicated by the
subscript is 0.7 of its low frequency value)

Transition frequency (Gain-bandwidth product)
See y parameters

Power gain

Source conductance

Transducer gain

Maximum unilateralised power gain

Voltage gain

1) As an exception to the general rule for electrical parameters capacitances are
represented by the upper-case letter.

March 1969




LETTER SYMBOLS

Letter symbol

Definition

hgp, hrC, hpg

hep, bfc, hfe

hig, hyc, hig
hip, hjc, hje
hop. hoc. hog
hob, hocs hoe
hrB, hrc, hRE
hyb, hye, hre

Ig, Ic, Ip, IE, IG, Is
Ip, Ic, Ids Ie, Ig, Ig
ig, iC, iD, ig, ig. is

ip, ic, id. e ig, ig
Igavy: Icavy: IEAV)
IBEX, ICEX

IsM, IcM, IEM

Ibm: Iem» lem

IcBo
Icro
Icps or ICES

D.C. current gain (static value of the forward cur-
rent transfer ratio; output voltage held constant)

Small -signal currentgain (small -signal value of the
forward current transfer ratio; output short-cir-
cuited to a.c.)

Static value of the input resistance
(output voltage held constant)

Small -signal value of the input impedance
(output short-circuited to a.c.)

Static value of the output conductance
(input current held constant)

Small -signal value of the output admittance
(input open-circuited to a.c.)

Static value of the reverse voltage transfer ratio
(input current held constant)

Small -signal value of the reverse voltage transfer
ratio (input open-circuited to a.c.)

Total d.c. (or average) current
Varying component of the current
Instantaneous total value of the current

Instantaneous value of the varying component of the
current

Total average current (to distinguish between av-
erage and d.c. if necessary)

Total base, respectively collector current under
specified conditions. These symbols are commonly
used in case of a reverse biased emitter junction

Maximum (peak) value of the total current

Maximum (peak) value of the varying component of
the current

Collector cut-off current (open emitter)
Collector cut-off current (open base)

Collector cut-off current (emitter short-circuited
to base)

May 1970




LETTER SYMBOLS

Letter symbol

Definition

Ipss

IEBO
Ip
ip

IF(AV)

IFM
Igss

1j, Io

IR

IRRM
IRSM
Isps

1z
1ZM
Izs
Pi, Po

Ptot
Pz

PzsMm
Qs

Drain current
(source short-circuited to gate)

Emitter cut-off current (open collector)
Total forward current of a diode (d.c. or average)

Instantaneous total value of the forward current of
a diode

Total average forward current of adiode (todistin-
guish between average and d.c. if necessary)

Peak forward current of a diode

Gate cut-off current
(source short-circuited to drain)

Input, respectivelyoutputcurrentof a specifiedcir-
cuit

Total reverse (cut-off) current of a diode

Instantaneous total value of the reverse current of
a diode

Repetitive peak reverse current of a diode
Non-repetitive peak reverse current of a diode

Source cut-off current
(drain short-circuited to gate)

Zener current (d.c. or average)
Peak zener current
Non-repetitive zener current

Input, respectivelyoutput power of a specified cir-
cuit

Total power dissipation in the device

Zener power dissipation

Peak zener power dissipation
Non-repetitive peak zener power dissipation

Reverse recovery charge
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LETTER SYMBOLS

Letter symbol

Definition

D
DS

IGs
RL

Iz
Sz

Tamb
Tcase
td ; tf

tfr

toff

ton

tr

trr

ts

Tstg

VB- Vcc: VEE
VBE: VcB: VCE: VEB
Vber Vebr Veer Veb
VBE:. VCB: VCE: VEB

Vbe+ Vcbs Vcer Veb

Diode (internal) series resistance

Drain-source resistance

Gate-source resistance

Load resistance

Source resistance

Thermal resistance

Thermal resistance from junction to ambient
Tﬁermal resistance from junction to mounting base
Thermal resistance from junction to case

Thermal resistance from mountingbase to heatsink
(contact thermal resistance)

Dynamic-slope resistance of a zener diode

Temperature coefficient of the operating voltage of
a zener diode

Ambient temperature

Case temperature

Delay time; fall 'time

Forward recovery time of a diode
Junction temperature
Turn-offtime (toff = ts + tf)
Turn-ontime (tgn = td + ty)

Rise time

Reverse recovery time of a diode
Storage time

Storage temperature

Supply voltage

Total value of the voltage (d.c. or average)
Varying component of the voltage
Instantaneous value of the total voltage

Instantaneous value of the varying component of the
voltage
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LETTER SYMBOLS

Letter symbols

Definition

VBEfl
VBEsat
V@R)

V@®R)CBO: Y (BR)CEO:
V(BR)EBO

VBR)CER
VBR)CES

VcBo: VCEO: VDGO,
VEBO: YGSO

VcBoM: YCEOM
VCEK
VCER

VCERM
VCES

VCEsat
VCE. sust

VCEX

Vpss

VEBf1
Vg

VEM

Base-emitter floating voltage (open base)
Saturation voltage at specified bottoming conditions
Breakdown voltage

Breakdown voltage between the terminal indicated
by the first subscript and the reference terminal
(second subscript) when the third terminal is open
circuited

Collector -emitter breakdown voltage with a speci-
fied resistance between emitter and base

Collector-emitter breakdown voltage with the emit-
ter short circuited to the base

Voltage of the terminal indicated by the first sub-
script w.r.t. the reference terminal (second sub-
script) with the third terminal open circuited

Peak value of VcBo, VCEO
Knee voltage at specified conditions

Collector-emitter voltage with a specified resis-
tance between emitter and base

Peak value of VoERr

Collector-emitter voltage with the emitter short
circuited to the base

Saturation voltage at specified bottoming conditions

Collector -emitter sustaining voltage under the con-
dition, indicated by the third subscript

Collector -emitter voltage in a specified circuit.
This symbol is commonly used to indicate a re-
verse biased emitter junction

Drain-source voltage with the source short-cir-
cuited to the gate

Emitter-base floating voltage (open emitter)
Continuous forward voltage of a diode

Peak forward voltage of a diode
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LETTER SYMBOLS

Letter symbol Definition
Vi, Vo Input, respectively output voltage of a specifiedcir-
cuit
VP)cs Gate-source cut-off voltage
VR Continuous reverse voltage of a diode
VRM Peak reverse voltage of a diode
VRSM Non-repetitive peak reverse voltage of a diode
Vz Operating voltage (zener voltage) of a zener diode
Vib+ Yie» VYis Input admittance
E bip, bje, bis Input susceptance
E gib» &ie’ 8is Input conductance Output short circuited
- Cip,» Cie, Cig Input capacitance toa.c.
Pib> Pie» Pis Phase angle of
input admittance
Vibs Yfer Vs Transfer admittance
by, bge. bg Transfer susceptance
gfb &fe- &fs Transfer conductance Output short circuited
Cfp» Cfe. Ctg Transfer capacitance toa.c.
Pfb, Pfer Pfs Phase angle of
transfer admittance
Yob» Yoe' Yos Output admittance
bobs Poer Pos Output susceptance
8ob: 8oe- 8os Output conductance Input short circuited
Cob> Coe» Cos Output capacitance toa.c.
Pob: Poe: Pos Phase angle of
output admittance
Yrb» Yre: Yrs Feedback admittance
byp, bre, brs Feedback susceptance
grb, 8re: &rs Feedback conductance Input short circuited
Cibs Cre» Crs Feedback capacitance toa.c.
¢rb Pre’ Prs Phase angle of
feedback admittance
Zth Transient thermal impedance
11 June 1972




GENERAL

DEFINITIONS APPLYING TO PHOTOSENSITIVE DEVICES
to IEC 306

DEFINITIONS AND UNITS OF RADIATION AND LIGHT QUANTITIES

Radiant flux; radiant power

Power emitted, transferred or received in the form of radiation.

Symbols; ¢8’ ¢’ P d)e = dd%e; unit: watt, W.

Radant intensity

The radiant intensity of a source in a givendirection is the quotient of (1) the radiant
flux leaving the source propagated in an element of solid angle containing the given
direction, by (2) the element of solid angle.

Symbols: Ie, 1 Ie = % ; unit: watt per steradian, W/sr.

Irradiance

The irradiance at a point of a surface is the quotient of (1) the radiant flux incident
on an element of the surface containing the point, by (2) the area of that element.

i

Symbols: Ee, E Ee =%A§ ; unit: watt per square metre, W/mz.

Light
Radiation capable of stimulating the organ of vision.
Luminous flux

Quantity derived from radiant flux by evaluating the radiation according to its action
“upon a selective receptor, the spectral sensitivity of which is defined by the stan-
dard spectral luminous efficiency.

Symbols: ¢y, ¢; unit: lumen, 1lm.
Lumen

SI unit of luminous flux: luminous flux emitted within unit solid angle (cne steradian)
by a point source having a uniform intensity of 1 candela.

Symbol: 1m.

Note: — SI stands for ""Systéme International'.
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GENERAL

Luminous intensity

The luminous intensity of a source in a given direction is the quotient of (1) the
luminous flux leaving the source propagated in an element of solid angle containing
the given direction, by (2) the element of solid angle.

Symbols: Iy, 1 Iy =%‘L ; unit: candela, cd.

Candela

SI unit of luminous intensity: Luminous intensity, in the perpendicular direction, of
a surface of 1/600000 square metre of a black body at the temperature of freezing
platinum under a pressure of 101235 newtons per square metre.

Symbols: c¢d; 1 cd = 1 lm/sr.

Illuminance
At a point of a surface, the quotient of (1) the luminous flux incident on an element
of the surface containing the point, by (2) the area of that element.

Symbols: Ey, E Ey =£1£—1L ; unit: lux, Ix.

Lux; lumen per square metre

SI unit of illuminance: illuminance producedby a luminous flux of 1 lumen uniformly
distributed over a surface of area 1 square metre.

Symbol: 1x; 11x = 1 Im/m2.

Distribution temperature

Temperature of the full radiator for which the ordinates of the spectral distribution
curve of its radiance are proportional, in the visible region, to those of the distri-
bution curve of the radiation cosidered.

The unit of measurement is degree Kelvin (K).

Colour temperature

For the purpose of this Recommendation, colour temperature is the distribution
temperature of the radiation source.

The unit of measurement is degree Kelvin.
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GENERAL

DEFINITIONS OF ELECTRICAL QUANTITIES

Photocurrent
The change in output current from the photocathode caused by incident radiation.

Frequency response characteristic

Relation, usually shown by a graph, between the radiant (or luminous) dynamic sensi-
tivity and the modulation frequency of the incident radiation.

Dark current
The current flowing in a photoelectric device in the absence of irradiation.

Equivalent dark-current irradiation

The incident radiation requiredto give ad.c. signal output current equal to the dark
current.

Equivalent noise irradiation

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

Quantum efficiency

The ratio of (1) the number of emitted photoelectrons to (2) the number of incident
photons.

Quantum eificiency (Q.E.) at a given wavelength of incident radiation may be compu-
ted from:

Q.E _const. x s
. .—--——k)l

where: s = spectral sensitivity (amperes per watt) at wavelength A
A = wavelength of incident radiation (nanometres)
const. =hc, /e =1.24x 103 W.nm/A
h = Planck constant
Co = speed of propagation of electromagnetic waves in vacuo
e = elementary charge

Saturation voltage

The lowest operating voltage which causesno change, or only a slight change, of the
photocurrent when this voltage is increased under conditions of given constant radiation.

Saturation current

The output current of a photosensitive device which is not changed, or only insigni-
ficantly changed, by an increase of either:

a) the irradiance under constant operating conditions; or

b) the operating voltage under constant irradiance.

Note. — The context should make clear which definition is applicable.
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GENERAL

DEFINITIONS OF SENSITIVITY

These definitions apply more directly to photocathode sensitivity. For devices in
which itis necessary to define the anode (over-all) sensitivity, signal output current
should be considered instead of photocurrent.

Radiant sensitivity

a) The quotient of (1) the photocurrent of the device by (2) the incident radiant power,
expressed in amperes per watt.

b) The quotient of (1) the photocurrent of the device by (2) the incident irradiance,
expressed in amperes per watt/mz.

Absolute spectral sensitivity
The radiant sensitivity for monochromatic radiation of a stated wavelength.

Relative spectral sensitivity

The ratio of (1) the radiant sensitivity at any considered wavelength to (2) the radiant
sensitivity at a certain wavelength taken as reference, usually the wavelength of maxi-
mum response.

Note. — For non-linear detectors, it isneccessary to refer to constant photocurrent
at all wavelengths.

Luminous sensitivity

a) The quotient of (1) the photocurrent of the device by (2) the incident luminous flux,
expressed in amperes per lumen.

b) The quotient of (1) the photocurrent of the device by (2) the incident illuminance,
expressed in amperes per lux.

Dynamic sensitivity

Under stated conditions of operation, the quotient of (1) the variation of the photo-
current of the device by (2) the initiating small variation of the incident radiant power
(or luminous)

Note. — Distinction is made between "luminous dynamic sensitivity” and " radiant
sensitivity."

Spectral sensitivity characteristic
The relation, usually shown by a graph, between wavelength and absolute or relative
spectral sensitivity.

Absolute spectral sensitivity characteristic
The relation, usually shown by a graph, between wavelength and absolute spectral
sensitivity.

Relative spectral sensitivity characteristic
The relation between wavelength and relative spectral sensitivity.

Quantum efficiency characteristic
The relation, usually shown by a graph, between wavelength and quantum efficiency.
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GENERAL

DEFINITIONS OF TIME QUANTITIES

Rise time

The time required for the photocurrent to rise from a stated low percentage to a
stated higher percentage of the maximum value when a steady state of radiation is
instantaneously applied.

It is usual to consider the 10 % and 90 % levels.
Fall time

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

It is usual to consider the 90 % and 10 % levels.

August 1971 5






Photosensitive diodes and transistors






BPX25
BPX29

SILICON PLANAR EPITAXIAL PHOTO-TRANSISTORS

General purpose n-p-n silicon photo-transistors in TO-18.
The window of the BPX25 is a lens, that of the BPX29 is plane.

QUICK REFERENCE DATA

Collector -emitter voltage (open base) VCEO max. 32V
Collector current (peak value) Icm max. 200 mA
Junction temperature T, max. 150 ©C

J
Collector-emitter dark cut-off current

Ig=0; Vcg =24 V IcCEO(D) < 1.0 uwA
Collector -emitter light cut-off current BPX25| BPX29
Ig = 0; Vg = 24 V; at 1000 1x Iceo(L) typ. 8.0 | 0.8 mA
—
Peak spectral response Am typ. 800 nm
MECHANICAL DATA Dimensions in mm
BPX25 116 4

max . 45°”

TO-18, except for

lens ) ‘OAB
Collector connected #i?x —— §Max
t() case * [ ]

tmsgx—»|4—— 127min —»! 7259327
BPX29
TO-18, except for
window ) i __jo.bs
Collector connected L8 ! — M
to case v L —————}

le 55 »Jc— 127min —-l 7259326

max
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BPX25
BPX29

RATINGS Limiting valuesinaccordance with the Absolute Maximum System (IEC 134)

Voltages

Collector -base voltage (open emitter)
Collector -emitter voltage (open base)
Emitter -base voltage (open collector)
Current

Collector current (d.c.)

Col'ector current (peak value)

Power dissipation

Total power dissipationupto Tamp =25°C
Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient

From junction to case

CHARACTERISTICS
Collector -emitter dark cut-off current

Ig =0; VCE = 24V

IB =0; VCE = 24V; Tamb=100°C

Collector -emitter light cut-off current

Ig=0; VCE =24V; illumination: 10001x
tungsten filament lamp source with
colour temperature 2700 K (7. 7mW/cm?2)

GaAs source; 15 mW/crn2

D.C. current gain
Ic =2mA; Vg =5V

Cut ~off freguencz

Source: modulated GaAs; 0. 4mW/cm2
Load : optimum (50 €2); VCE =24V

Vcpo  max. 32

VCEOQ max. 32
VEBO max. 5
Ic max., 100

IcMm max. 200

Ptot max. 300

Tstg  —65 to +150

TJ- max. 150
Rth j-a = 0.4
Rth ]-c = 0.15

— O
S owN

typ.
ICEO(D) <yp

typ.
ICEO(D) . 200

A%
A
v

mA
mA

mwW

oc
oC

°C/mw
oC/mwW

Tamb = 25°C unless otherwise specified

PA
HA
pA
pPA

BPX 25 |BPX 29

. > 2.5
CEOWL) ¢, 50

IceO(L) typ. 13

hrgE typ. 250

feo typ. 200

0.25 mA
0.8 mA

1.3 mA

250

150 kHz

[ V]
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BPX25
BPX29

CHARACTERISTICS (continued)

BPX25 | BPX29
b . 1
Switching times *) 1.0 2.5 us
Delay time t4 t<yp 3.0 | 5.0 ﬁs
Rise time & iyp ;3 2(5) t:
. . 0.2
Storage time ts t<yp 8 i 0.4 ﬁ:
. 1.5 ] 3.5
Fall time tf t<yp 0| 8.0 32
Peak spectral response Am typ. 800 | 800 nm
Equivalent noise illumination at f = 800 Hz 2) ml
Veg =5 V; illumination: 1000 1x typ. 0.5 1.5 ,_._sz

'IZOO'!
AENEAEREERE
HEAERERE|
spectral response 11
relative
response
(%)
100
S0
N
0
0.4 06 08 1 A (pm) 12

1) Source: modulated GaAs: 0.4 mW/cm2
Load: optimum (50 Q)
VCE =24V
Improved switching times can be obtained by a quiescent bias current.
I.e. Ip=2pA:t4 <0.2ps.

2) At this and lower frequencies, T noise predominates.
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BPX25
BPX29

60 72101461 30 72101501
Light current versus |-+ BPX25 Li .
t ght current versus - BPX29
I collector-emitter voltage collector emitter voltage
CEO(L) H-- I
(mA) O000Lx ] : Teeow) ]
7290000x | source colour (mA) source colo
,/ 438000 x temp.=2700K temp=2c7%o;l(”
o7 h7000Lx Ig=0 S Ig=0
6000Lx Tamb=25°C / =250
40 A T T T typical values 20 uv 4 o 25
50001x typical values
HEENEEENS Y.
Z~ & 4 (DQQ B
1) A T
" 2
kAN
w o0 ] LN AN
-l 1T “ NG
20 LN 2 10 PN
200 T 100
R + 11 !
oz 33 - !
NIy, & 3000 uE
[T Tillumination=1000L LL“‘ ———— T 1
nRRE
0 llumination=10001x
0 1
0 20 Vee(V) 40+ 0 20 Vee ) 40
30 7210666 2
] light current versus 10 dark current versus| f ==
. - ambient temperature |- g ambient temperature,
ceow|[ I TTTITITITTTL LI 1] ¢ -
(mA) |[H]ittumination : 10001x EE %,E&()D) 11 =Iol F
1L {colour temperature =2700K Bl VB =24V
| | 115=0 CE”
L Veg =5V /
1] tyry
20
/{_B X25 | 10 'a
iupanus 7
typ EEEER
10 T 1
r
1 jepxzs |-
A /
typ; - o /
00 l 100 T 107
case (°C) 200 0 50 100 Tamb(°C) 150
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BPX40

SILICON PLANAR PHOTO-DIODE

Unencapsulated photo-diode for general purpose applications.

QUICK REFERENCE DATA
Reverse voltage VR max. 18 Vv
Light sensitivity
VR =15 V; E = 1000 1x N typ. 14 nA/lx |[e—
Dark reverse current at Vp =15V Ig < 0.5 uA
Peak spectral response Am typ. 800 nm
MECHANICAL DATA Dimensions in mm

125 22+ 095
v T

a L
'y [}

l
je— 30 —o |9 335 —le— 30 —o
7259606

-
x

o

Slice thickness 0.27 mm
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BPX40

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

Voltage

Reverse voltage VR
Currents

Forward current IF
Dark reverse current ) IR

Temperatures

max.

max.

max.

18 V

5 mA
2 mA

Storage temperature Tstg -65to +125 °C
Junction temperature T]— max. 125 °C
THERMAL RESISTANCE
From junction to ambient in free air Rih j-a = 0.5 °C/mwW
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Dark reverse current
- typ. 0.01 pA
VR =15V I4 2 0.5 pA
B . _ o typ. 0.6 pA
VR =15 V; Ty = 100 °C Iq z 4.0 pA
» Photovoltaic mode
E = 1000 1x; colour temperature = 2700 K 2y
) > 10 pA
Light reverse current; V = 0 Il typ. 13 pA
> 330 mV
Forward voltage; I =0 Vg typ. 350 mV
» Light sensitivity with external voltage 1)
VI} =15V, E = 1()00_1)(2700 ‘ 2) N - 10.5 nA/lx
colour temperature = typ. 14 nA/lx
Peak spectral response Am typ. 800 nm
Diode capacitance; f = 500 kHz
VR=15V (OF] typ. 90 pF
VR =0 Cq typ. 300 pF

1) The value of light current increases with temperature by an amount approxima -

tely equal to the increase in dark current.
2) Equivalent to 7.7 mW/cm2
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BPX40

7262602
Iy
(pA) typical values
_ o O
Tamb =25°C
) Te = 2700 K
10
E = 5000 Ix
2000 1x
T \
1000 1x \
10 L \
500 1x
\ b4+
—
—-——
—
-————
——
—
"
1
1 10 102 103 Vg (mv) 10
104 N 726259
T ;'(
11l
T LTI 1
Iy typical values
(pA) Tamb = 25 °C
Te = 2700 K
103
2
102 = E = 5000 Ix
I Esn
T
2000 1x N\
1000 Ix
10 l LI \
200 1x = =s==s=s =
1 LI
2 3 4 6
1 1 1 1
1 10 0 0 0 0 RL @) 10
March 1972 8




BPX40

10 7260461
|
Vr =15V}
Iq
(pA) 7]
P
ma ’,,"
1 ”
= 1 .
I,
4
typ
107 /
102
10°
0 25 50 75 Tamb (°C) 100
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BPX41

SILICON PLANAR PHOTO-DIODE

Unencapsulated photo-diode for general purpose applications.

QUICK REFERENCE DATA
Reverse voltage VR max. 18 Vv
Light sensitivity
VR = 15 V; E = 1000 Ix N typ. 40 nA/lx | e—
Dark reverse current at Vp =15V Iq < 1.0 pA
Peak spectral response Am typ. 800 nm

MECHANICAL DATA

Dimensions in mm

215 [*355 > 455
L] L
a k ¥
| so— > ’
[ L
le— 30 —-le— 47 —ole— 30 —»

— 015

7259607

Slice thickness 0.27 mm
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BPX41

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

Voltage
Reverse voltage VR max. 18 V

Currents
Forward current Ir max. 10 mA

Dark reverse current IR max. 5 mA

Temperatures

Storage temperature Tstg  —65to +125 °C
Junction temperature Tj max. 125 °C
THERMAL RESISTANCE
From junction to ambient in free air Rip jra = 0.5 °C/mw
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Dark reverse current
- typ. 0.02 pA
VR=15V Iq < 1.0 pA
. _ typ. 1.2 pA
VR =15 V; Tamp = 100 oc Iq Pt 8.0 pA
Photovoltaic mode
E = 1000 Ix; colour temperature = 2700 K 2)
- Y= > 30 pA
Light reverse current; V = 0 1] typ. 38 pA
Forward voltage; I = 0 VF e 330 mv

typ. 350 mV
— Light sensitivity with external voltage 1)
VR =15V; E = 1000 1x

31 nA/1x
= 2 >
colour temperature = 2700 K 2) N typ. 40 nA/lx
Peak spectral response Am typ 800 nm
Diode capacitance; f = 500 kHz
VR =15V Cq typ. 250 pF
VR =0 Cq typ. 800 pF

1) The value of light current increases with temperature by an amount approxima -
tely equal to the increase in dark current.
2) Equivalent to 7.7 mW/cm2
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BPX41

7262603

Iy - ]
(pA) E = 5000 Ix typical values
Tamb = 25 °C
) T, = 2700 K
10 2000 1x
T
AL
1000 1x \‘
T
IRARAL
500 1x
10
1
1 10 102 103 Vp@mv) 104
104 I IIrar T 71522'__‘..
HHHE—
] 1 T ITI0T T
fz& typical values
(pA) Tamb = 25 °C
T, = 2700 K
103
E = 5000 Ix
) T
10 2000 1x
1000 1x
HITHIE
500 1x
10
1 e
1 10 102 3
10 10 R, @ 10
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BPX41

10 . . 7260442
) -
VR=15V
o
—
I P 4
(pA)
max -
A -~
-t "A’
1 e A
/|
/1
typ /]
10”
Z
7
pd
p4
/
10-2 ,1
4
.
10°3
0 25 50 75 Tamb(°C) 100

>
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BPX42

SILICON PLANAR PHOTO-DIODE

Unencapsulated photo-diode for general purpose applications.

QUICK REFERENCE DATA
Reverse voltage VR max. 12 V
Light sensitivity
VR =10 V; E = 1000 1x N typ. 150 nA/Ix | e—

Dark reverse current at Vg =10 V 1q < 5 pA
Peak spectral response Am typ. 800 nm
MECHANICAL DATA Dimensions in mm

k
015 — ===

M

’4—“’ ——»‘

11

50

|

30

Slice thickness 0.27 mm

70

7259889
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BPX42

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

Reverse voltage VR max. 12V

Currents
Forward current Ig max. 50

mA
Dark reverse current IR max. 20 mA

Temperatures

Storage temperature Tstg =65 to +125 ©oC
Junction temperature T; max. 125 ©°C
THERMAL RESISTANCE
From junction to ambient in free air Rin j-a = 0.3 °C/mw
CHARACTERISTICS Tamb = 25 OC unless otherwise specified
Dark reverse current
_ typ. 0.1 pA
VR =10V Ig z 5.0 uA
A . _ o typ. 6.0 pA
VR =10 V; Ty, = 100 °C Ig 2 P
— Photovoltaic mode
E = 1000 1x; colour temperature = 2700 K 2)
‘ Voo . > 110 paA
Light reverse current; V = 1 typ. 140 pA
> 330 mvV
Forward voltage; I =0 typ 350 mV
— Light sensitivity with external voltage l)
VR =10V, E =
CCE}OUI‘ te\r/r; Eratt?‘(loj);mo K 2) N > 120 nA/lx
P - typ. 150 nA/lx
Peak spectral response Am typ. 800 nm
Diode capacitance; f = 500 kHz
VR =10V Cq typ. 1000 pF
VR =0 Cq typ. 3000 pF

1) The value of light current increases with temperature by an amount approxima -
tely equal to the increase in dark current.
2) Equivalent to 7.7 mW/cm2
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BPX42

7262604

. |
y f
(nA) typical values
Tamb = 25 °C []]]
Te = 2700 K
103 p—a—t A
E = 5000 1x ———
] 2000 1x
T
1000 1x
102 HH
500 1x \
10
1 10 102 103 vpmv) 10
io? T
|
]1 T 1T TTITIT 1
typical values
(nA) Tamb = 25 °C
Tc = 2700 K
103
E = 5000 lx
T
2000 1x N
IR TN
1000 1x ~
LILBLRREL
102 500 Ix =
10
1 Il
1 10 102 103 104 105 R (@ 10°
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102 plees
V=10V |
14 P
(pA) A
Ve
m x//
10 ]
- V.
pd
o
typ/
1
107!
v
1072
0 25 50 75  Tamb (°C) 100
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BPX66P

LIGHT ACTIVATED SCS

Planar p-n-p-n light activated SCS in a hermetically sealed metal envelope corre-
spondingto TO-72 but with flat glass window. It is capable of switching currents up
to 10 A.

With this component it ispossible to build relatively simple circuits whichwill trig-

ger at a light intensity of 100 lux.
The deviceis an integrated pnp -npn transistor of whichall electrodesare accessible.

QUICK REFERENCE DATA
Anode -cathode voltage (forward and reverse) Vp=VR max. 70 vV
D.C. on-state current IT max. 150 mA
Repetitive peak on-state cathode current
tp =1ps; 6 = 106 ITRM  max. 10 A

Spread

The ratio of minimum light level at which any

specimen is ON to maximum light level at which

any specimen is OFF 3
Irradation level to trigger all devices

Vp=70V; IA(;:O;TJ-:ZSOC

RKG-K = 1 MQ; A= 800 nm Ee > 1.5 mW/cm
Irradiation level not to trigger any device

- . -0 T: = 0
Vp=70 V; IoG =0; Tj = 25 °C

RKG-K = 1 MQ; A =800 nm Ee < 0.5 mW/crn2
Peak spectral response Xm typ. 800 nm
MECHANICAL DATA Dimensions in mm
anode
a
ag t [t _Yous
anodegate a8 1 — $ Mo
kg v ' =|
cathodegate M_J
K <—n§3x+r<—— 127min  —! 72600851
cathode 7260690.1

The anodegate is connected to the case.
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BPX66P

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

Voltage
Anode -cathode voltage (forward and reverse) Vp=VR max. 70 V
Reverse cathodegate -cathode voltage (peak value) VRGKkM max. 5 Vv
Reverse anode -anodegate voltage (peak value) VRAGM max. 70 VvV
Currents
D.C, on-state current IT max. 150 mA
Repetitive peak on-state current
t< 10ps, 6 =0.01 ITRM max. 2.5 A
t< luyus, =106 ITRM  max. 10 Al
Anodegate current (peak value) IrgaM max. =~ 100 mA
Power dissipation
Total power dissipation up to Tamp = 25 °C Prot max. 250 mW
Temperatures
Storage temperature Tstg -65 to +100  °C
Junction temperature Tj max. 150 ©C
THERMAL RESISTANCE
From junction to ambient Rth j-a = 0.5 °C/mWw

1
) This value holds for the use of the device in circuit 1b on page 9
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BPX66P

CHARACTERISTICS Tamb = 25 °C unless otherwise specified

Forward on-state voltage

IT = 100 mA; RkG-k = 1 MQ; 1A =0 N4 < 1.5 V
Dark current (cathodegate current)

VD =70 V; Izg = 0; VKG-K < 25 mV;Tj=25°C  Igg@g) < 1 nA

Vp=15V;I5G = 0; VKG-K £ 25 mV;Tj=25 oc Igxg@) < 0.3 nA

Vp =70 V; Ipg = 0; VKG-K < 25 mV;Tj=100°C Igg) < 100 nA

Cathodegate trigger voltage

VD =70 V; IoG = 0; Rkg-g = 1 MQ; Tj = 25 °C VgkT 200 to 500 mV
Holding current (anode current)
Ipg = 0; RKG-K = 1 MQ Iy < 10 pA

Test circuit:

12621467

Light current (cathodegate current)

Vp =70 V; I5G = 0; Tj =25 °C

Ee = 1.5 mW/cmZ; x = 800 nm IKG(y) 400to 1200 nA
Irradiation level to trigger all devices

Vp =70 V; Ipg = 0; Tj =25 °C

RkG-K = 1 M®; A = 800 nm Ee > 1.5 mW/cm?

Irradation level not to trigger any device
Vp=70V; IAG:O;Tj =25°C
RkG-K = 1 M@Q; A = 800 nm Ee < 0.5 mW/cm2
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BPX66P

CHARACTERISTICS (continued)

Turn-on time
Vp=70V, Ixg = 0; Rgg-g = 1 MQ

The irradiation level is switched from

Ee=0to Eg = 1.5 mW/cm?2; X = 800 nm ton typ. 30 ps
20 ]

- = 2.5 mW/cm2; A= typ. H
Ee =0to Ee mW/cm 800 nm ton ~ 50 s

Turn-off time
IAG=0; Rkg-x = 1 MS; Eg =0
Vg = 70 V; R, = 50 k2; Rq =3.9 k2 tq typ. 450 s
Vg =12V;R, =10 kQ;Rq=2.7 k2 tq typ. 100 ps

Test circuit:

—O| Vs

R
c ¢ Yo
oscilloscope
BPX66P

tq
' / time

50ms

| Rq
10V§ I |

7262149

Vs
The turn-off time decreases a factor 10 by
connecting the anodegate to the supply vol - MO
tage via 1 MQ. See adjacent figure

BPX66P

7262148

Peak spectral response Am typ. 800 nm
Conversion of lux into mW/cm2
Each 1000 lux may be substituted by 1. 2 mW/cm2 with 860 nm
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BPX66P

OPERATING PRINCIPLE

The BPX66P can be thought of as two transistors connected as shown below. It will
trigger when the forward cathodegate-cathode voltage has a sufficient high value
(approx. 0.3 V)

2 transistors equivalent circuit p-n-p-n SCS equivalent circuit

a (anode)

—O0 o

PNP transistor ag (anode gate) Ld
N N }—oag
kgo—] P P
N
kg (cathode gate) NPN transistor l

k 7261969

k (cathode) 7261968

Symbol

9

7762164

Consider the situation in which the anodegate is left floating. Illumination givesrise
to a photocurrent inthe p-n-ptransistor whichwill trigger the device into conduction
unlessthere isa bypass (e.g. a resistor) between cathodegate and cathode. If there
is such a bypass, triggering will occur when the photocurrent is sufficient to cause
a voltagedrop across it correspondingto the triggering voltage of 0.3 to 0.4 V. The
irradiation value at which the device will trigger varies inversely as the impedance
of the bypass.
Two factors set a practical limit to the minimum triggering irradiation threshold:
- the leakage current across the base-collector junction of the p-n-p transistor;
- the maximum practical bypass impedance (the higher the impedance, the more
vulnerable it is to moisture contamination, and the more sensitive the circuit is
to switching transients).
Once triggered into conduction, the device can be returned to the non-conducting
state by switching-off the supply voltage, an a.c. voltage reversal, or a negative
voltage pulse on the anode.
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BPX66P

1075 7262168
+70V
Trie (1)
(A) Y
N
10—6 » / IRKG
V4
typ /|
107 =
V4
7
L
’
4
10° =
V4
V4
10°°
1073 102 107 1 10 10? 10°

E. (mW/cm2)

Light current as a function of illumination level measured with an incan-
descent lamp at a colour temperature of 2854 K.

10~5 7260129
+70V
Irko )
(A) ’
A N
1076 /] IR)’(G_ S V_f 5
'1’ TVKG-K
1077 tﬁﬂ'/
7
Z
Y
Y/
108
7
10°°
1 10 102 10° 104 105 Ep(lx) 108
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BPX66P

7260128.1

06

VkG-k

v)

0.5

0.4

AT

03

0.2

25

50

T, (°C) 75

Trigger voltage as a function
of junction temperature

7262145

1500

Irke

(nA)

1250

1000

750

500

50 Tamb(°C) 75
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BPX66P

APPLICATION INFORMATION

1. D.C. supply-Circuit for igniting a quench tube in photoflash equipment
+60V

Transformer data:

=15 turns (2 pH)
ng = 1215 turns (13. 1 mH)
k =0.68

Cpar =10.6 pF

Performance:
repetition frequency 1 Hz
number of discharges > 104

M0
80nF

7260125.1

Switch S should open when the photoflash is fired. As soon as it opens, the BPX66P
starts to register the incident illumination E. When fE dt reaches a predetermi-
ned value, the BPX66P is triggered and feeds a 1 ps pulse of 10 A through the prima-
ry of the transformer; the resulting high voltage across the secondary triggers the
quench tube, extinguishing the photoflash tube.

2. A.C. supply - light activated relay circuits
a. 220V

220V~ 10k0 6 D BY127 -
S0Hz 2W) g
R{
N - _'_.R =d.c. relay
Tk
[](20._75\:}) EN Coil resistance 12 kQ
BPX66P Ion < 3 mA
Loff 1 mA
R c
0V~ O0— T 72803101

R and C must be chosen to meet requirements as to illumination levels E;, and
Eout- The values are practically the same as in the table below.

For gradually changing light levels the relay should be shunted by a capacitor (e. g.
10 pF, 64 V) to prevent chatter; for suddenly changing light levels (on-off) it maybe
shnted by a diode.
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BPX66P

APPLICATION INFORMATION (continued)

b. 35V 4700
_.___1_____;
iy
H
PRSI S | R, =d.c. relay
35Va, i X
S0Hz Coil resistance 2 kQ
BPX66P Ton 8.5 mA
Toff 2.2 mA

7260309.1

R and C must be choosen to meet requirements as to illumination levels Ejp
and Egyy¢; see table below.

For gradually changinglight levels the relay should be shunted by a capacitor
(e.g. 100 pF, 40 V); for suddenly changing light levels (on-off) it may be shun-
ted by a diode.

RM®Q |  CwF) | Eqpx) | Eour(x)
3.3 | 10 | 1s0 | 750
3.3 1 450 400

1 0.5 820 800

The valuesare average valuesthat can be expected at a colour temperature of
2854 K; at other colour temperatures large deviations from these values may
be observed.

Caution:

To avoid difficulties with temperature dependence it is generally advantageousto

design a circuit for higher values of Ej; and E for then R can be given a lower

out’
value.

10 ‘ ‘ September 1971



BPX70

PHOTO-TRANSISTOR

General purposen-p-n silicon photo-transistor with a plastic lens

QUICK REFERENCE DATA
Collector -emitter voltage (open base) VCEO max. 30 \Y
Collector current (peak value)tp <50ps; 6 <0.1 IcM max. 50 mA
Junction temperature Tj max. 125 °C
Collector -emitter dark current
VCE=20V Id < 100 nA
Collector -emitter light current
Vcg =5V; E = 1000 Ix I 100 to 700 pA
Peak spectral response Am typ. 800 nm
MECHANICAL DATA Dimensions in mm

- ) *0.68
2? —— LT
] .
- "‘;05,( L——‘ 12.7min 7261176

Max. lead diameter is guaranteed only for 12.7 mm
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BPX70

RATINGS Limiting valuesinaccordance with the Absolute Maximum System (IEC 134)

Voltages

Collector -base voltage (open emitter) VCBO max. 40 V
Collector -emitter voltage (open base) VCEO max. 30 V
Emitter -collector voltage (open base) VECO max. 6 V
Current

Collector current (d.c.) Ic max. 25 mA
Collector current (peak value)tp <50ps; 6 <0.1 IcMm max. 50 mA
Power dissipation

Total power dissipation up to Tamb =25°C Prot max. 180 mW
Temperatures

Storage temperature Tstg -40to+125 °C
Junction temperature Ty max. 125 ©C
THERMAL RESISTANCE

From junction to ambient Rth j-a = 0.55 °C/mw
CHARACTERISTICS Tamb = 25°C unless otherwise specified

Collector -emitter dark current

typ. 10 nA

Vcg=20V | Z 100 nA

- LT = o typ. 10 pA

VCEg=20V; Tj=100"C I 2 100 pA

Collector -emitter light current
VcE = 5 V; tungsten filament lamp

source with colour temperature 2854 K

illumination: 1000 1x I 100 to 700 pA

2500 1x I > 300 pA

irradiance : 4.75 mW/cm?2 I1 100 to 700 pA

12 mW/em2 1 > 300 pA
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BPX70

CHARACTERISTICS (continued)

Breakdown voltages

Collector -base voltage

E=0;Ic=0.1mA V(BR)CBO > 40 v
Collector -emitter voltage
E=0;Ic=1mA V(BR)CEO > S U
Emitter -collector voltage
E=0;Ic=0.1mA V(BR)ECO > 6 V
Collector capacitance
IE=1le=0; V=20V Ce typ. 3.5 PpF
Switching times
Ic = 1.0 mA; Vog =5 V; R = 100 @ —
. typ. 1.5 ps —_—
Delay time td z 3.0 ps —
. . typ. 3.0 s
Rise time ty - 10 ps
Storage time ts t(yp ;g L‘:
. typ. 2.0 ps
Fall time tf - 10 ps
vi
Light input pulse:
ty =t;=20ns
I‘p = 20 ps
= 500 Hz
A= 800 nm
Peak spectral response Am typ. 800 nm
Bandwidth at half height AV typ. 300 nm
October 1972 3



BPX70

7261116

L1 1 1
= > E=+_F'
Tc=2854LK 000!
P — 13500
/
(IX / T
mA) P —1 3000
L
5 [l A
By ar 2500
.
1 b1
/'
’/‘ ——==-20001
’/
-
1500
05 i i
10007]
A typical values
Tumb=25°C
o TTITT]
0 5 10 Vce (V) 15
726208 726208,
| N R T
Vce =5V Vce=5V
) Tamb= 25°C | | 5] Tame=25°C
T.=2854K T.=285LK
I, I, at 25001x /
(mA) ‘ty/p (mA) v typ
1 —~ 1
7/ y4
4 /
// //
10-1 10-1
108 E (Ix) 104 10! I, at 1000Ix (mA) 1
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BPX70

7261121

100 2261118 105 ——
111 == =
Tj=25° | 1 Ve =20V a
d
(nA) VA
I /
(nA) 10* vy
f
¥
ll
A/ max /
/
10 108 4
y 4
typ 11/
V. d /
y 4 / typ
/ 102 /
v ———
—
———
—
——
1 10 / >
0 10 20 Vee(V) 30 0 50 00 T;(°C) 150
25 11.!"’_. 7.5 'I!IIOll-
Ru=1kA [ |] I
tr & typical values
(us) t¢ Vee =5V m
\ » 500 0
5 X 5
Riz1kn
\ \~'~|~
-
N 100, 5000 ]
P
25 2.5 g
1000
[~~~
typical values
Veg =5V; Tj=25°C
o LT o
01 1 Ic(mA) 10 107! 1 Ic (mA) 10
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BPX71

PHOTO-TRANSISTOR

General purpose n-p-n silicon photo-transistor with a glass lens.

QUICK REFERENCE DATA
Collector-emitter voltage (open base) VcEO max. S50 V
Collector current (peak value) tp < S0ps; 6 < 0.1 Igm max. 50 mA
Junction temperature T;j max. 150 ©C
Collector-emitter dark current
Vcg =30V 14 < 25 nA
Collector-emitter light current
VCE =5 V; E = 20 mW/cm? Iy 0.75 to 15 mA
Peak spectral response Am typ. 800 nm
MECHANICAL DATA Dimensions in mm
292
- 259~ ’l
226
203

175
<57 _"

il
158 234
14 213
vy
[ le

collector/ ceramic glass lens

-»‘ !4— —emitter

025

013 7260089
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BPX71

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

Voltages
Collector-emitter voltage (open base) VCEO
Emitter-collector voltage (open base) Veco
Current
Collector current (d.c.) Ic
Collector current (peak value)

tp < S50ps; 6 <0.1 IcMm
Power dissipation
Total power dissipation up to Tamp = 50 °C Ptot

up to Ty =55 °C Peot

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient

From junction to mounting base

CHARACTERISTICS

Colllector-emitter dark current

Vcg=30V
VcE = 30 V; Tamp = 100 ©°C

Collector -emitter light current

VcE = 5 V; tungsten filament lamp
source with colour temperature 2854K

stg

Rth j-a
Rth j-mb

Tamb = 25 °C unless

Ig
Ig

irradiation: 4.75 mW/cm?2 I,

Breakdown voltages

Collector-emitter voltage
E=0;Ic=0.5mA

Emitter-collector voltage
E=0;1c=0.1mA

Collector-emitter saturation voltage

Ic=0.4mA; E =20 mW/cm?
colour temperature: 2854 K

20 mW/cm?2 |,

V(BR)CEO

V(BR)ECO

VCEsat

max. 50
max. 7
max. 20
max. 50
max. 50
max. 100
-65 to+150
max. 150

2
= 0.95

< 25
< 100
typ. 1
typ. 5
0.75 to 15
> 50
> 7
typ. 150
< 400

<

mW
mWwW

oC
oc

oC/mW
oC/mW

otherwise specified

nA
BA

BE8

mV
mV

July 1971



BPX71

CHARACTERISTICS (continued)

Switching times
Ic =0.8 mA; Vcc=35V;RL:1kQ

Delay time tq t<yp. 228 S:
. 3.
Rise time tr t<yp 38 tz
. typ. 0.1 us
Storage time tg < 2.0 ps
typ. 2.
Fall time tf 2 2(5) ﬁz
vi
Light input pulse:
t. =ty =20 ns -_—
t = 20 us N —
= 500 Hz — =
A = 800 nm
Vo
Ay
~{tg
‘on’l l"tm——l zems

Peak spectral response Am nm
Bandwidth at half height AXp typ. 400 nm
July 1971 3
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7261127 2 7261129
S TTTTTTTT 10 ==
typical values el Vee=5v [
Tamb= 25°C E= Tamb=25°C FH
amb 20mW/cm2 4 1, amb=25
L (mA)
(mA) .
4
4 15 10
typ/
I/ ] y
10
/
/
2 # = 1 ,/
4.75
— ———
0 10"
0 Vee (V) 10 1 10 E(mW/cm2) 102
10 726207
Z T
Vee=5V I
4 Tamb=25°C |
I, A
(mA) V]
4
&
\‘\\(‘/ // /
&
AV
< \Q/
1 ~ i
V4 W,
P /
/
4
4
"
107
107 1 10 I,at E=20mW/cm? (mA) 102
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BPX71

102 7261128 105 261124
111t -,
H —{Vce=30V 7
Tamb=25°C[H I4 v
14 T (nA) U4
(nA) max N {
)2 104 4 ./ A
/ y 4
10 y t 7
e y. V4
Y /I
7
A 102 1/ /
4 " )
1 ’/ / j,
v 4 "
y.4 102 4
/ v 4 l’
/ #
10! , 10 5
1 10 Vee (V) 10 25 50 75 T;(°C) 100
75 7261125 75 726112
typical values J typical values
1] o
tr Tj=25°C b Tj=25°%
(us) Vee=3sv  H 8 Vec=35V MM
N ?
\ Ry= kAL N
NS
25 A 25 \;\
T 500.0 NN
11
N 1000 Bans
0 0
o1 1 Ic (mA) 10 01 1 Ic (mA) 10
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BPX72

PHOTO-TRANSISTOR

General purpose n-p-n silicon photo-transistor with a plastic lens

QUICK REFERENCE DATA

<

Collector-emitter voltage (open base) Vego  max. 30

Collector current (peak value) tp < 50ps; 6 < 0.1 Icm max. 50 mA

Junction temperature Tj max. 125 ©°C
Collector-emitter dark current
VCE =20V Id < 100 nA
Collector-emitter light current
Veg =5 V; E = 1000 1x I 500 to 3000 pA
Peak spectral response Am typ. 800 nm
MECHANICAL DATA Dimensions in mm

L

X- 3 *0.1&8

Lb T amax
44 | = —
Pl _

+! 45 le— 127min 7261174

max

Max. lead diameter is guaranteed only for 12.7 mm

October 1972
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BPX72

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

Voltages
Collector-base voltage (open emitter) VeBo max. 40 V
Collector-emitter voltage (open base) VcEOo max. 30 V
Emitter-collector voltage (open base) VECO max. 6
Current
Collector current (d.c.) Ic max. 25 mA
Collector current (peak value)tp < 50 ps; 8 < 0.1 Iy max. 50 mA
Power dissipation
Total power dissipation up to Tymp = 25 °C Pot max. 180 mW
Temperatures
Storage temperature Tstg -40 to+125 ©C
Junction temperature . Tj max. 125 ©°C
THERMAL RESISTANCE
From junction to ambient Rth j-a = 0.55 °C/mW
CHARACTERISTICS Tamb = 25°C unless otherwise specified
Collector -emitter dark current
v =20V 1 typ. 10 nA
CE d < 100 nA
- LT, = o typ. 10 pA
Veg =20 V; T; = 100 °C Iy Z 100 pA
Collector -emitter light current
VcE =5 V; tungsten filament lamp
source with colour temperature 2854 K
illumination: 1000 1x 1; 500 to 3000 A
2500 1x 8 typ. 3000 pA
irradiance: 4.75 mW/cm2 I 500 to 3000 pA
12 mW/cm?2 1, typ. 3000 pA

2 October 1972



BPX72

CHARACTERISTICS (continued)

Breakdown voltages

Collector-base voltage
E = 0; Ic =0.1 mA V(BR)CBO > 40 A\

Collector-emitter voltage
E=0;Ic=1mA V(BR)CEO > 30 v

Emitter-collector voltage
E=0;1c=0.1mA V(BR)ECO > 6 A%
Collector capacitance

Ig=1g=0; Vcg=20V Ce typ. 3.5 pF

Switching times
Ic=1.0mA; Vgc =5 V; Ry, =100 @

Delay time tq t<yp 2 8 ﬁ:
Rise time tr t<yp 628 tz
Storage time tg t<yp ;g ﬁ:
. . 4.0 us
F typ
all time tf - 20 ps
Light input pulse: “
tr =tf= 20ns
tp = 20ps VeezSV
f = 500 Hz
x = 800 nm oscilloscope
vo
90%
10%
Peak spectral response Am typ. 800 nm
Bandwidth at half height AXx typ. 300 nm
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BPX72

s 7262087 7262086
A= e Vo
01 v typ.values | CE®
LOOO'Xﬁ/,r Tnmb:25°c - 20 Tumb=zsoc |
1L Vi T 11 1T 2854K [ Tc=2854K
(mA) Bl L
3500 - (mA)
I
3000
4 1 i
b
] 71 2500 /|
B - /
2000 tyo/|
2 p, I
L /
-
211500 i /
4 L1
1000 1+
A —S44 44
# 1
o L1 N 1

0 10 Vee (V) 20 103 E (Ix) 10%
10° S2ces:
V(:E=5V° i
Tamb=25C H
I, at 2500Ix T.=285LK|]
(mA)
10
Il
A
//
7 typ
A
/1
1
1 -1
010'1 1 10

I, at 1000Ix (mA)
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BPX72

100, 2zeme 105 — 7261121

- S=== 7

Tj=25C 1, [ Yee =20V -

d
(nA) V4
Id "
(nA) 10° £
w4
14
LA max /
/
10 10°
y 2
typp 7
4 P
ve '
102 /
v A
/
L ol L1/

0 10 20 Vee(V) 30 0 50 00 T;(°C) 150

15 1282086 15 126201
Re=1kQ) I I Iﬂ-

typical values

t
tr f Vce =5V HH
(ps) \\ (ps) Tj=25°C
\\1~
Mt 5000
10 \ 10
\ \ Ry =1kN 1
A, \__ [N 1
NU 5000
5 [~~1=~4-41000 5
NN
/1000
typical values
Vee=5V HH
Tj=25°C
. [ oL
107! 1 I, (mA) 10 10° 1 Ic (mA) 10
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BPX72

polar response of relative sensitivity

Tamb= 25°C 0
7261122
30° 30°
60°, 60°
typ
90° °
100 % 75 50 25 0 25 50 75 % 100
r ‘716£|20 100 = }72::‘7 e
Tamp= 257C £ =1MHz [{]
100 Ce IE 'Ie:o ::
Tj=25°C
] (pF)
relative
response 10
(/)
’ ——
| S typ
]
50 [
1
|
I
I
\
0 01
0 500 1000 A(nm) 1500 1 10 Veg (V) 100
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cQyns

GALLIUM ARSENIDE LIGHT EMITTING DIODE

GaAs light emitting diode intended for optical coupling and encoding. It emits radiation in
the near infrared when forward biased. The diode is providedwith a flat glass window,

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 2 v
Forward current (d.c.) I max. 30 mA
Forward current (peak value)

ty = 100 ps; 6 =0, 1 IFM max. 200 mA
Total power dissipation up to T,y =95 oc Piot max. 50 mw
Radiant output power at Ig = 20 mA de t>yp. 188 :'jx
Radiant intensity (on-axis) at Ip =20 mA Ie typ. 64 pW/sr
Radiant power rise time at I = 20 mA ty < 100 ns
Radiant power fall time at If = 20 mA tf < 100 ns
Wavelength at peak emission erak typ. 880 nm
Thermal resistance from junction to ambient Rth j-a = 0,6 °C/mw

MECHANICAL DATA Dimensions in mm

TO-18, except for window

‘O.AB
p— L

~
o«
T

le 55 ’14—— 127min —l 7259328

max

Max. lead diameter is guaranteed only for 12, 7 mm
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cQyis

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

max. 2
max. 30
max. 200
max. 50

-85 to +150
max., 125
= 0,6
= 0,22

mA

mwW

°c
°c

°C/mW
oC/mwW

Tampb = 25 °C unless otherwise specified

Voltage
Continuous reverse voltage Vr
Current
Forward current (d.c.) Ir
Forward current (peak value)

tp=100 |JS;6 =0yl IFM
Power dissipation
Total power dissipation up to Tamp = 95 °C Prot
Temperature
Storage temperature TStg
Operating junction temperature Tj
THERMAL RESISTANCE
From junction to ambient Rep j-a
From junction to case Rin j-c
CHARACTERISTICS
Forward voltage at Ig = 30 mA Vg

IF = 0, 2 A VF

Reverse current at Vg =2V Ir
Diode capacitance at f = 1 MHz;

typ. 1,3
< 1,6
typ. 1,5
< 0,5
typ. 65

v
A%

v
mA

pF
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cQyns

CHARACTERISTICS (continued)

Radiant output power at Ig = 20 mA

Radiant intensity (on-axis) at

Ig = 20 mA

Radiance at Ig = 20 mA
I =200 mA 1)

Emissive area

Wavelength at peak emission

Bandwidth at half height

Radiant power rise time at Ig = 20 mA

Radiant power fall time at Ig = 20 mA

Ty tp =100 ps; 6 =0,1.

Ig = 200 mA 1

de

te

> 60
typ. 100
typ. S0
typ. 1,16
typ. 64
typ. 1,6
typ. 15
typ. 0,04
typ. 880
typ. 40
typ. 30
< 100
typ. 30
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ORP10

PHOTOCONDUCTIVE CELL

Indium antimonide photoconductive element mounted on a copper heatsink, recom-
mended for operation at a temperature of 20 °C.

Sensitive to infra-red radiation extending to 7.5 um and intended for use withmod-
modulated or pulsed radiation.

RATINGS (Limiting values) 1)

Bias current at T, = 20 °C I max. 100 mA
Temperatures
Operating ambient temperature Tamp  Max. 70 °C
Storage temperature Tstg -50to+70 °C
CHARACTERISTICS Tamp = 20 “C unless otherwise specified
Peak spectral response A 6.0t0 6.3 um
Spectral response range from visible to 7.5 um
Cell resistance r, 30to 120 @
Time constant 0.1 s
Sensitive area 6.0x 0.5 mm2
Sensitivity ( 6.0 um radiation) Y t>yp. (l)‘(l) :X;Z&
(500 °k radiation) typ. 0.3 UV /uW

> 8.5x107 cmVHz/w

}see notes 1 and 2 typ. 2.0x 108 cm\/Hz /W
typ. 6.0x 107 cmVT!;/W

D" (6.0 um, 800 Hz, 1 Hz)

(500 °K, 800 Hz, 1 Hz)
Noise equivalent power (N.E.P.)

(6.0 um, 800 Hz, 1 Hz)

typ. 8.6x 10";0 w
Isee notes 1 and 2 < 2.0x 10" w
typ

9

(500 °K, 800 Hz, 1 Hz) . 2.5x10°7 W

MECHANICAL DATA (see page 2)

Ly Limiting values according to the Absolute Maximum System as defined in IEC
publication 134.

May 1968 1



ORP10

MECHANICAL DATA Dimensions in mm
tinned
05 gmin 30

£
|

[
i

direction of radiation

sensitive area
/
===
6.0
17
95
fixing
holes

N of
“o"%E———qi =
15 37min 10

7208508

.

oo

NOTES

L. Measuring conditions.

The detector is attached to a heatsink which is maintained at a temperature of
20 O0C and a bias current of S0 mA is applied. A parallel beam of monochromatic
radiation of wavelength 4.4 um, which would produce a steady irradiance of
68 uW/cm2 at the sensitive element, is chopped at 800 Hz, giving an actual
r.m.s. power at the element which amounts to

% = 31 uW/cm?2
Measurements of the detector output are made with an amplifier tuned to 800 Hz
and with a bandwidth of 50 Hz, and are referred to open circuit conditions i.e.
correction is made for the shunting effects of the bias supply impedance and the
amplifier input impedance. Under these test conditions, the ORP10 will exhibit
a minimum signal-to-noise ratio of 45 and typical of 105. The sensitivities
quoted at the wavelength of peak response and under black body conditions are
calculated from these measurements, assuming the detector to have a typical
response curve.

2. D* and N.E.P.

These are figures of merit for the materials of detectors.
D* is defined in the expression:

V—Sx VA (Af)

p*=Yn
W
where: Vg = signal voltage across detector terminals
Vn = noise voltage across detector terminals
A = detector area
(Af) = bandwidth of measuring amplifier
W = radiation power incident on detector sensitive element in watts.

2 May 1968



” ORP10

NOTES (continued)

The figures in brackets which follow D* refer to the measuring conditions e.g.
D* (5.3 um, 800 Hz, 1 Hz) denotes monochromatic radiation incident on the de-
tector of wavelength 5.3 um, chopping frequency 800 Hz, bandwidth 1 Hz.

The Noise Equivalent Power (N.E.P.) is related to D* by the expression:

/N

N.E.P. = D -

. Variation of performance with bias current.

Both signal and noise vary with bias current. Typical curves are shown on pageS5.
At high currents the noise increases more rapidly than the signal, and therefore
the signal-to-noise ratio has a peak value at some optimum current, which will
vary slightly from cell to cell. A typical value is 50 mA. In addition the ohmic
heating caused by bias currents above 60 mA causes the temperature of the ele-
ment to become significantly greater than the substrate so that the signal de-
creases as described in note 4.

. Variation of performance with element temperature.

As with all semiconductor photocells, the performance depends on the tempera-

ture of the sensitive element. In the case of the ORP10 this is influenced by the |

ambient temperature and ohmic heatingcaused by the d.c.bias current. To mini-
mise fluctuations, the element is mounted on a copper base from which it is in-
sulated by a layer of aluminium oxide, and can readily be attached to a large
heatsink.

A typical variation of performance with temperature is given on page S. The
curve on page 5 shows the decrease in signal caused by the high current raising
the temperature of the element.

On cooling, indium antimonide exhibits improved sensitivity and increased resis -
tance. Below 15 OC this is impractical with the ORP10 unless special precautions
are taken to prevent condensation and icing on the exposed element.

. Warning.

The sensitive surface is unprotected and should not be touched. It is stable in
normal atmospheres bu: should not be exposed to high concentrations of the va-
pours of organic solvenis. Care should be taken to avoid strain when attaching
cells to heatsinks.

T

May 1968 3



ORP10

Recommended circuit for use with radiation chopped at 800 Hz.

supply

\\}\\ ‘?rf 1:50

ORPY0

.
CIRCUIT NOTES

The transformer should be adequately screened to prevent stray pick-up.

The resistor R should be wire wound to minimise noise. It must be substantially
larger than the cell resistance and its actual value will depend upon the supply volt-
age and the cell currents required. The 560 pF capacitor tunes the secondary to
800 Hz.

q%’b

7208808 9 7208504
000t Tative Tespor se versus A 0 chopping frequency B00Hz
N D* bandwidth 1Hz
(%%)
-
100 10° 4
X typ
0 10’
1 106
[ 5 rum) 0 0 5 A (pm) X
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ORP13

PHOTOCONDUCTIVE CELL

Indium antimonide photoconductive element mounted in a glass dewar vessel and
cooled by liquid nitrogen or liquid air. Sensitive to infrared radiation extending to
5.6pum an intended for use with modulated or pulsed radiation.

QUICK REFERENCE DATA
Peak spectral response Am 5.3 pm
Operating temperature T 77 K
Responsivity (5.3 pm, 800 Hz) typ. 35 mV/pw
D* (5.3 um, 800 Hz, 1 Hz) typ. 5.5x 1010 cmyHz/W
Time constant typ. S ps
Sensitive area 6.0x 0.5 mm2

MECHANICAL DATA see page 2

December 1970 1
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MECHANICAL DATA

90™

129max

A
7208601

355max

i

eomﬂx
[ ]
5
O
°

1100 dewar

cell lead

N

cell lead

opening

(3
o
O

e/
35
37

7208602

Dimensions in mm

‘D:'F%terminals

| —metal encapsulation

glass dewar vessel

sensitive area—f sapphire window
f-'&ﬂ%?{gn— surface aluminised
mirror

mirror
attachment

December 1970



ORP13

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC134)

Bias current at Tamb =77 K 1 max. 30 mA
Temperatures
Storage temperature Ty g -55 to +55 °GC
CHARACTERISTICS (see note 1 an page 4)
Peak spectral response Am 5.3 pm
Spectral response range from visible to 5.6 pm
Cell resistance ) 20 to 60 k@
Time constant typ. 5 pus
. > 90 min
. £ Lo
Boil - off time of bulk liquid nitrogen typ. 120 min
Performance
1. Black body source measurement
colour temperature : 500 K
chopping frequency : 800 Hz
bandwidth : 1Hz
—
- > - 4 mV/jpW —
Responsivity typ. © 7 mVAW | __.:
9
D* > 5x 109 cm\/Hz/W
typ. 7.5x 10”7 cm\Hz/W
. 16 pwW
N.E.P. P
E.P < 35 pW
2. Monochromatic source measurement
radiation :5.3um
chopping frequency : 800 Hz
bandwidth : 1Hz
Responsivity typ. 35 mV/uw
D¥ typ. 55x 109 cm\Hz/W
N.E.P. typ. 3.2 pW
December 1970 “ 3



ORPI3

NOTES

1. Test conditions

The detector is cooled to 77K by filling the dewar vessel with liquid nitrogen, or
by use of a liquid transfer system. An optimum bias of 250 to SO0pA is applied.
The sensitive element is situated at a distance of 264mm from a black body source
limited by an aperture of 3mm diameter.

The radiation path is interruptedat 800Hz by a chopper blade atambient tempera-
ture. Under these conditions the r.m.s. power at the element (chopping factor
2.2) is 4.5pW/cm?2,

Measurements of the detector output are made with an amplifier tuned to 800Hz
with a bandwidth of 50Hz, and referred to open-circuit conditions, i.e., correc-
tion is made for the shunting effects of the bias supply impedance and the amplifier
impedance.

2. D* and N.E.P.
These are figures of merit for the materials of detectors.

The detectivity D¥ is defined in the expression:

v
v VA@RD
TTw

%

where: Vg = signal voltage across detector terminals
Vn = noise voltage across detector terminals
A = detector area
(Af) = bandwidth of measuring amplifier
W = radiation power incident on detector
sensitive element in r. m.s. watts.

The Noise Equivalent Power (N.E.P.) is related to D* by the expression:
Va
N.E.P. = g

3. Time constant

Detector time constant figures are based on the response to a step function in the
incident radiation. Quoted times indicate the interval between the moment the ra-
diation is cut off and the output falling to 63% of its peak value.

4. Variation of performance with bias current

Both signal and noise vary with current in this type of cell. At high currents the
noise increases more rapidly than the signal, and therefore the signal-to-noise
ratio has a peak value at some optimum current, which will vary slightly from
cell to cell.

[N
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ORPI3

NOTES (continued)

5. Warnings
a. The resistance of the cell at room temperature is three orders of magnitude
less than at the operating temperature (77K). Care should therefore be taken to
ensure thatthe device isnot allowedto reachroom temperature while still biased,
if any form of low impedance biasing is employed.

b. If provision is made for cells to be plugged into the bias currentand amplifier,
steps must be taken to limitthe current available from the amplifier inputcapaci-
tor. This current can be excessive at the instant of plugging in the cell.

A zener diode can be used to limit the voltage developed across the input capacitor
as shown in the diagram.

cell sugply
(positive) amplifier
supply
dutput
BC109
BZY88-
C5vée T
" 2260008

c. The dewar vessel must always be completely dry before being refilled with
liquid nitrogen. In humid conditions, water vapour may condense atthe top of the
dewar. Should this occur, the remaining liquid nitrogen should be allowed to boil
off, theice should be removed carefully and precautions taken to avoid a recur-
rence. In very humid conditions the window should be purged with a claen dry gas.

6. Low frequency noise

This will be minimised by use of non-absorbent cotton wool placed in the bottom
of the dewar. The recommended quantity is 40mg.

December 1970 5
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RPY 76A

PHOTOCONDUCTIVE CELL

Lead sulphide, chemically deposited, photoconductive cell recommended for room
temperature operation. )

Itis encapsulated in a hermetically sealed TO-5 envelope with an end viewing window.
It has a germanium filter to cut off radiation below 1.5 ym and therefore it may be
exposed continuously to visible radiation.

QUICK REFERENCE DATA
Peak spectral response Am typ. 1.9 pm
Spectral response range AX 1.5t0 3.0 um
Responsivity (2.0pm, 800 Hz) > 200 mA/W
Responsivity (500K, 800 Hz) > 2.0 mA/W
D* (500K, 800 Hz, 1 Hz) >1.0x108  cmVHz/W
Time constant typ. 250 Hs
Sensitive area 1.0x1.0 mm?
MECHANICAL DATA
0.86
max <’/‘5°*I window
T ‘— ’):/ ==:=_—_{%B
ngas‘ ¢r?ul:| 5 e ——
¢ LA B

66 381
o i > 7260018

Hinn

December 1970 1



RPY76A

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

Power dissipation P max. 20
Temperatures

Storage temperature Tstg -20 to +50
Operating ambient temperature Tamb max. 50

CHARACTERISTICS at T,mp = 20 °C (see notes on pages 3 and 4)

mw

oc
°c

Peak spectral response Am typ. 1.9 pupm
Spectral response range Ax 1.5t03.0 um
- > 200 k@
Cell resistance Iy typ. 600 XO
. typ. 250 ps
Time constant < 400 ps
Performance
1. Black body source measurement
colour temperature : 500 K
chopping frequency : 800 Hz
bandwidth : 1Hz
Responsivity > 2,0 mA/W
D* > 1.0x108 cmyHz/W
N.E.P. < 1.0 nW
2, Monochromatic source measurement
radiation :2,0pm
chopping frequency : 800 Hz
bandwidth : 1Hz
Responsivity > 200 mA/W
D* > 1.0x10'0 cmN Hz/W
N.E.P. < 10 pW

2 ” " December 1970



RPY76A

NOTES
1. Test conditions

The cell is operated ata temperature of 20°C. The sensitive element is situated
atadistance of 264 mm from a black body source limited by an aperture of 3 mm
diameter.

The radiation path is interrupted at 800 Hz by a chopper blade at ambient tempera-
ture. Under these conditions the r.m.s. power at the element (chopping factor
2.2) is 4.5pW/cm2,

A bias voltage of 24V is applied to the. cell. Measurements of the detector output
are made using a low value resistive load, followed bya current pre-amplifier,
as shown below. The output is fed into an amplifier tuned to 800 Hz with a band-

width of 50 Hz. +10V (minimum
power supply)

10kQ 150k}

2. D* and N.E.P. 7260035

These are figures of merit for the materials of detectors.
The detectivity D* is defined in the expression:

-X—E VA@D)

w

where: Vg = signal voltage across detector terminals
Vn = noise voltage across detector terminals
A = detector area '
(Af) = bandwidth of measuring amplifier
W = radiation power incident on detector
sensitive element in r.m. s. watts.

The Noise Equivalent Power (N.E.P.) is related to D* by the expression:

N.E.P. = %;‘3

December 1970 3




RPY76A

NOTES (continued)
3. Time constant

Detector time constant figures are based on the response toa step function in the
incident radiation. Quotedtimes indicate the interval between the moment the ra-
diation is cut off and the output falling to 63% of its peak value.

4. a. Variation of performance with bias

Both signal andnoise vary with bias in this type of cell. Atbias levels at which
the cell dissipation islessthan 2.5 mW the maximum level of D* is maintained.
At higher levels the noise increases more rapidly than the signal so that although
the responsivity increases, D* falls. The maximum responsivity typically oc-
curs at a dissipation level of 10 mW, beyond which heating occurs with a con-
sequent reduction in responsivity.

b. Variation of performance with temperature/life

Resistance, responsivity and D* are dependent on the previous temperature/
life history of the cell. The quoted values are the minimum which may be ex-
pected after storage or operation up to 35°C. These values may decrease by
50% after storage or operation at temperatures up to the absolute maximum
temperature of 5090C.

5. Recommended operating conditions

In order to minimise the effects of parameter variations with temperature and
life it is recommended that a constant voltage bias is used. A suitable circuit is
shown on page 3. With this mode of operation the signal is the short-circuit cur-
rent, which is related to the open-circuit cell voltage by the expression:

Voc =Igc x T,

4 February 1971
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61SV

PHOTOCONDUCTIVE CELL

Evaporated lead sulphide photoconductive cells with sensitive element mounted in a
glass dewar, encapsulated in an envelope for room temperature operation.

Also available without envelope for cooled operation.

The cells are intended for use with pulsed or modulated radiation.

QUICK REFERENCE DATA
Peak spectral response Am 2.2 um
Spectral response range AX 0.3t0 3.5 wum
Internal resistance rj typ. 1.5 M@
Responsivity (radiation 2.0 um) typ. 80 mV/uw
D* (2.0 um, 800 Hz, 1 Hz) typ. 4 x 1010 cm VHz/W
Time constant typ. 100 wus
Sensitive area 6.0x 6.0 mm?2

MECHANICAL DATA 7 8 Dimensions in mm

PESSAANSRANN v

flexible leads
75 long 6

175 10

N
ARRRRTTR e
SuunasaaaaNNNN

cooled version
glass dewar with
glass window

sensitive
area
4imax /
le—— 285 —— 6
l; 85
22max ‘3'.7 5 6 "
| —
2298491 cncupsulntid version

Accessory: socket for encapsulated version: Belling-Lee type 789/CS.

M
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61SV

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

Voltage (bidirectional) \Y% max. 250 V

‘Current (bidirectional) 1 max. 0.5 mA

Temperatures :

Storage temperature encapsulated version Tgrg =55 to +60 oc
cooled version Tstg -80 to +60 °C

Operating ambient temperature Tamp max. 60 °C

CHARACTERISTICS at T, op = 20 OC (see note 1 on page 3)

Peak spectral response Am 2.2 um
Spectral response range AX 0.3t03.5 um
Internal resistance r; typi 0to 4113 I;A/Ig
Time constant typ. 100 wus

Noise voltage typ. 8.5 uv

Performance

1. Black body source
colour temperature : 500 K
chopping frequency : 800 Hz

bandwidth : 1Hz
- > 0.2 mV/uw

Responsivity typ. 1.3 mV/uW

D* > 2.0x108 cm \/HZ/W
typ.6.5x 108 cm \/HZ/W
typ. 0.92 nW

N.E.P.
< 3.0 nW

2. Monochromatic source

radiation : 2.0 um

chopping frequency: 800 Hz

bandwidth ¢ 1Hz

Responsivity typ. 80 mV/uwW

D* typ. 4 x 1010 cm\Hz/W

N.E.P. typ. 15 pW

2 November 1970



61SV

NOTES

1. Test conditions

The characteristics are measured with the cell biased from a 200 V d.c. supply
in series with a 1.0 M load resistor. No correction is made for the loading
effect of the 1.0 MQ2 resistor, i.e. open circuit characteristics are not given.

The sensitive element is situated at a distance of 264 mm a black body sour-
ce limited by an aperture of 3 mm. The radiation path is interrupted at 800 Hz
by a chopper blade at ambient temperature. Under these conditions the r.m.s.
power at the element (chopping factor 2.2) is 4.5 uW/cm2,

Measurements of the detector output are made with an amplifier tuned to 800 Hz
with a bandwidth of 50 Hz.

2.D" and N.E.P.

These are figures of merit for the materials of detectors.
The detectivity D* is defined in the expression:

Vs
R VAGD
w

D*

where: Vg = signal voltage across detector terminals
Vn = noise voltage across detector terminals

A = detector area
(&f) = bandwidth of measuring amplifier
W = radiation power incident on detector

sensitive element in r.m.s. watts.
The Noise Equivalent Power (N.E.P.) is related to D* by the expression:
A
N.E.P. = _D[*
3. Time constant

Detector time constant figures are based on the response toa step function in the
incident radiation. Quoted times indicate the interval between the moment the ra-
diation is cut off and the output falling to 63% of its peak value.

4. Variation of performance with bias current.

Both signal and noise vary with current in this type of cell. At high currents the
noise increases more rapidly than the signal, and therefore the signal-to-noise
ratio has a peak value at some optimum current, which will vary slightly from
cell to cell.

November 1970 3
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61SV

NOTES (continued)

S. Effect of ambient radiation

Care should be taken to avoid the incidence on the cell of appreciable radiation in
the visible range. Such radiation will cause a decrease in the cell resistance and
signal as long as the cell is kept cool. Normal daylight can cause this effect if
seen for more than a few minutes. Precautions should be taken to prevent visible
light reaching the sensitive element via the liquid nitrogen compartment.

6. Warning

Care should be taken toensure that the device is not allowed to reach room tem-
perature while still biased.

The dewar vessel must always be completely dry before being refilled with liquid
nitrogen. In very humid conditions, water vapour may condense at the top of the
dewar vessel. Should this occur, the remaining liquid nitrogen should be allowed
to boil off, the ice should be removed and precautions taken to avoid a recur-
rence.

4 November 1970
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PHOTOCONDUCTIVE

DEVICES
TYPE SELECTION CHART
Ptot max .
at T, =25 OC | on-off services measuring purposes
(mW)
10 RPY33
3 50 RPY71
3 70 ORP60, ORP61, ORP66
o~ 100 ORP62, ORP68, ORP69
3 225 RPY17, RPY41
g 400 ORP50, ORP52
Lol
2 500 RPY18, RPY19
1000 gggg' RPY20, RPY27, RPY55
2
& 100 RPYS8A
=
— 5 300 RPY82
— 5 500 RPY85
—— =
§ 750 RPY84
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PHOTOCONDUCTIVE
DEVICES

GENERAL OPERATIONAL RECOMMENDATIONS
PHOTOCONDUCTIVE DEVICES

1. GENERAL

1.1 Theseapplication directions are valid for all types of photoconductive cells,
unless otherwise stated on the individual technical data sheets.

1.2 A photoconductive device is a light-sensitive device whose resistance varies
with the illumination on the device.

1.3 Where the term illumination is used in the following sections it shall be
taken tomean the radiant energy whichis normally used to excite the device.

1.4 Also in the following sections, history is taken to mean the duration of the
specified conditions plus a sufficient description of previous conditions.

2. OPERATING CHARACTERISTICS

2.1 The data given on the individual technical data sheets are based on the de-
vices being uniformly illuminated.

2.2 The illumination resistance is the ratio of the voltage across the device to
the current through the device when illumination is applied to the device.

2.2.1 For a particular set of conditions the equilibrium illumination resistance
is the illumination resistance after such a time under these conditions
that the rate of change of the illumination resistance is less than 1% per
S minutes.

2.2.2 For a particular setof conditions the initial illumination resistance is the
first virtually constant value of the illumination resistance after a period
of storage or other operating conditions.

The initial-illumination resistance usually occurs after a few seconds
under the specified conditions.

2.3 The illumination current is the current which passes when a voltage and
illumination are applied to the device.

2.3.1 For a particular set of conditions the equilibrium illumination current is
the illumination current after such a time under these conditions that the
rate of change of the illumination current is less than 19 per 5 minutes.
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2.3.2 For a particular set of conditions the initial illumination current is the
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.1 For a par

first virtually constant value of the illumination current after a period of
storage or other operating conditions.

The initial illumination current usually occurs after a few seconds under
the specified conditions.

I

o

72006820

The dark resistance is the resistance of the device in the absence of illumi-
nation.

1

~ular set of conditions the equilibrium dark resistance is the
dark resistance after such a time under these conditions that the rate of
change of the dark resistance is less than 2% per 5 minutes.

.2 For a particular set of conditions the initial dark resistance is the dark

resistance after a specified time under these conditions following a spec -
ified history.

The dark current is the current which passes when a voltage is applied to
the device in the absence of illumination.

.1 For a particular set of conditions the equilibrium dark current is the dark

current after such a time under these conditions that the rate of change of
the dark current is less than 2% per 5 minutes.

-2 For a particular set of conditions the initial dark current is the darkcur-

rent after a specified time under these conditions immediately following
a specified history.
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2.6.1 For a particular set of conditions and history the current rise time is the
time taken for the current throughthe deviceto rise to 90% to its initial il-
lumination current measured from the instant of starting the illumination.

100|

n(%)

B —_—
tri 7200680 t

2.6.2 For a particular set of conditions and history the current decay time is
the time taken for the current through the deviceto fall to 10% of its value
at the instant of stopping the illumination, measured from that instant.

100}~

I,T
(%)

7200681 tf

——t

2.7 The illumination sensitivity is the quotient of illumination current by the
incident illumination.

2.8 The illumination resistance (current) temperature response is the relation-
ship between the illumination resistance (current) and the ambient tempera -
ture of the device under constant illumination and voltage conditions.

2.9 For a particular set of conditions the initial drift is the difference between
the equilibrium and initial illumination current, expressed as a percentage
of the initial illumination current.

2,10 The illumination response is the relationship between the initial illumina-
Alog r

tion resistance and the illumination, defined as
Alog E
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3. THERMAL DATA

3.1 Ambient temperature. The ambient temperature of a device is the tempera-
ture of the surrounding air of that device in its practical situation, which
means that other elements in the same space or apparatus must have their
normal maximum dissipation and that the same apparatus envelope must be
used. This ambient temperature can normally be measured by using a mer-
cury thermometer the mercury container of which has beenblackened, placed
at a distance of 5 mm from the envelope in the horizontal plane through the
centre of the effective area of the CdS tablet.

It shall be exposed to substantially the same radiant energy as that incident
on the CdS tablet.

3.2 The thermal resistance of a device is defined as the temperature difference
between the hottest point of the device and the dissipating medium, divided
by the power dissipated in the device.

4. OPERATIONAL NOTES

4.1 When a photoconductive device is subjected to a change of operating condi-
tions there may be a transient change of current in excess of that due to the
difference between the equilibrium illumination currents. This transient
change is called overshoot.

)

7200877 [ L—

4.2 Direct sunlight irradiation should be avoided.

5. MOUNTING

5.1 If no restrictions are made on the individual published data sheets, the de-
vice may be mounted in any position.

5.2 Most of the photoconductive devices may be soldered directly into the cir-
cuit, which is indicated on the individual published data sheets. However,
the heat conducted to the seal of the device should be kept to a minimum by
the use of a thermal shunt. If not otherwise indicated, the device may be
dip-soldered at a solder temperature of 240 °C for a maximum of 10 sec-
onds up to a point 5 mm from the seals.
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6. STORAGE
It is recommended that the devices be stored in the dark. At any rate direct
sunlight irradiation should be avoided.
7. LIMITING VALUES
The limiting values of photoconductive devices are given in the absolute max-
imum rating system.
8. OUTLINE DIMENSIONS
The outline dimensions are given in mm.
9. MECHANICAL ROBUSTNESS
The conditions for shock and vibration given on the individual data sheets are
intended only to give an indication of the mechanical quality of the device.
It is not advisable to subject the device to such conditions.
29014 8
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LIST OF SYMBOLS
Cell voltage \Y%
Cell current 1
Illumination current I
Initial illumination current Iio
Equilibrium illumination current Ile
Dark current 1y
Initial dark current Ido
Equilibrium dark current Lje
Illumination resistance r]
Initial illumination resistance Tlo
Equilibrium illumination resistance rle
Dark resistance T4
Initial dark resistance Ir'do
Equilibrium dark resistance rde
Current rise time tri
Current decay time tei
Pulse duration D (timp) -
Averaging time tav E
Pulse repetition rate Prr E
Illumination sensitivity N
Illumination response v
Voltage response o
Ambient temperature Tamb
Thermal resistance Rip (K)
Temperature of CdS tablet Trablet
Colour temperature Te (Tg)
Dissipation P
Iumination E
Initial drift Dy
Peak value (subscript) M
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ORP23

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

Top sensitive cadmium sulphide photoconductive cell in hermetically sealed metal en-
velope with glass window intended for use in general control circuits such as twilight
switches and flame failure circuits.

The cell is shock and vibration resistant.

QUICK REFERENCE DATA
Power dissipation at T = 25 °C P max. 1w
Cell voltage, d.c. and repetitive peak v max. 400 V
Cell resistance at 50 Ix,
2700 K colouwr temperature T typ. 3.3 kQ
Spectral response, current rise and
decay curves type D
Outline dimensions max. 32dia.x7,6 ram
MECHANICAL DATA Dimensions in mm
- N5105 ———|
28+02 >
)
7
!O:g.': 1":“ L m% T
[} e —‘ 228
100,25 o
| .} l
20, !
- . S /I 1016005
{window) 3
- 194035 » 72603379

i
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ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source,-voltage, current. temperature, total time
of operation in the circuit and the time of operation during the last 24 hours prior to the
measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-
ditions and at delivery.

Basic charactersitics at Tymp = 25 °C, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance
measured with 400 V d.c. applied via 1 MQ, 4o > 10 M 1
20 s after switching off the illumination

Equilibrium dark resistance
measured with 400 V d.c. applied via 1 MQ, Tde > 80 Mo 1)
30 min after switching off the illumination

Initial illumination resistance 2to 8,9 1
measured with 10 V d.c., illumination = 50 Ix, Tlo t 3'3 KO
after 16 h in darkness 2) P '

Equilibrium illumination resistance

measured with 10 V d.c., illumination = 50 1x, Tle ¢ 2to li’g g
after 15 min under the measuring conditions YP- ’
Negative temperature response of typ. 0,2 %/°C
illumination resistance < 0,5 %/°C
rat 0.5 Vd.c.
Voltage response a0V d.c. typ. 1,05
Insulation resistance between cell and envelope,
measured with 400 V d.c. via 1 MQ Ting > 200 MQ

1) The spread of the dark resistance is large and values higher than 100 M and 1000 M
are possible for the initial dark resistance and the equilibrium dark resistance
respectively.

2) After 16 hours in darkness changes in the CdS material are still ocurring but have only
insignificant effect on the illumination resistance.
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Cell voltage, d.c. and repetitive peak \% max. 400 \%
Cell voltage, pulse, tps 5 ms
Prr S Once per minute ™M max. 1500 Y
Insulation voltage, d.c. and repetitive peak Vins max. 400 \Y%
Insulation voltage, pulse, between cell and
envelope, = 5 ms, p..< once per min Ving Mmax. 1500 \Y
Power dissipation (t,, = 2 s) see graph Poax
Power dissipation, pulse Py max. 5x Py
Cell current. d.c. and repetitive peak 1 max. 150 mA
1llumination E max. 50 000 Ix
Temperature CdS tablet. operating Tlablet max. 85 °c
Ambient temperature, storage and operating Tamp min. -40 e
storage Tstg max. 50 °c l)
operating Tamp max. 70 °c

DESIGN CONSIDERATIONS

Apparatus with CdS cells should be designed so that changes in illumination resistance of
the cells during life under rated load from =30 % to +70 % (typ. +40 %) do not impair the
circuit performance. Direct irradiation by sunlight should be avoided.

MECHANICAL ROBUSTNESS

An indication for the ruggedness of the cell is the following:

Samples taken from normal production are submitted to shock and vibration tests men-
tioned below. More than 95 7 of the devices pass these tests without perceptible damage.
Shock

25 8peak’ 10 000 shocks in one of the three positions of the cell.

Vibration

2,5 gpeak- 50 Hz. during 32 hours in each of the three positions of the cell.

1) Operating of the cell counteracts the deteriorating effect of long periods at high tem-
perature. The maximum operating temperature is therefore higher than the maximum
storage temperature.

T
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ORP50

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

Top and side sensitive cadmium sulphide photoconductive cell in hermetically sealed all-
glass envelope intended for on-off applications such as flame failure circuits.
The cell is shock and vibration resistant.

QUICK REFERENCE DATA

Power dissipation at Tyyp = 25 °C P max. 0.36 w
Cell voltage, d.c. and repetitive peak \% max. 300 v
Cell resistance at 50 Ix,
2700 K colour temperature Tl typ. 2700 Q
Spectral response, current rise and
decay curves type D -—
QOutline dimensions max. 15,9 dia. x 44 mm
MECHANICAL DATA Dimensions in mm
== 36max -~ -4 3Tmin -
1! |
!as; | max |
\K/ 1 i i

1< 159 o
max

72602381

H

Soldering

The cell may be soldered directly into the circuit but heat conducted to the tablet should
be kept to a minimum by the use of a thermal shunt. The cell may be dipsoldered at a
solder temperature of 240 °C for maximum 10 s up to a point 5 mm from the seals.

1) Not tinned.
) Centre of scnsitive area.
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—» ELECTRICAL DATA
General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion. colour temperature of the light source, voltage, current, temperature, total time

of operation in the circuit and the time of operation during the last 24 hours prior to the
measurement. The following basic characteristics are therefore only checkpoints of the
electrical properties of these devices measured with defined values of the various con-

ditions and at delivery.

Basic characteristics at Tamp = 25 ©C, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance
measured with 300 V d.c. applied via 1 M, Tdo > 5 Mo b
20 s after switchingoff the illumination

Equilibrium dark resistance
measured with 300 V d.c. applied via 1 Mo, fge > 100 Mo 1)
30 min after switching off the illumination

Initial illumination resistance
measured with 20 V d.c., illumination = 50 1x, I,
after 16 h in darkness 2) 3)

1300 to 6200 Q
typ. 2700 Q

Equilibrium illumination resistance
measured with 20 V d.c., illumination = 50 Ix, 1), typ. 3400 Q
after 15 min under the measuring conditions 3)

Negative temperature response of typ. 0,2 %/°C
illumination resistance < 0,5 %/°C
rat0,5Vd.c.
Voltage response a0V d.c. typ. 1,1

1y The spread of the dark resistance is large and values higher than 10 MQ and 100 MQ
are possible for the initial dark resistance and the equilibrium dark resistance respec-
tively.
) After 16 hours in darkness changes in the CdS material are still occurring but have
only insignificant effect on the illumination resistance.
3) Measured at top sensitivity.
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— RATINGS Limiting values in accordance with the Absolute Maximum System (1EC 134)

Cell voltage, d.c. and repetitive peak

Cell voltage, pulse. th = 5 ms
pry Sonce per minute

Power dissipation (t,, = 2 s) see graph P,
Power dissipation, pulse

Cell current, d.c. and repetitive peak
1llumination

Temperature CdS tablet. operating

Ambient temperature. storage and operating

storage

operating

— DESIGN CONSIDERATIONS

v

Ttublct

Tamb

max.

max.

max.
max.
max.
max.
min.

max.

300

vV

Vv

mA
Ix

°c
o°c
oc 1)
°c

Apparatus with CdS cells shouldbe designed so that changes in illumination resistance of
the cells during life under rated load from -30 % to +70 % (typ. +40 %) do not impair the

circuit performance. Direct irradiation by sunlight should be avoided.

—* MECHANICAL ROBUSTNESS

An indication for the ruggedness of the cell is the following:
Samples taken from normal production are submitted to shock and vibration tests men-
tioned below. More than 95 % of the devices pass these tests without perceptible damage.

Shock

25 Epeak’ 10 000 shocks in one of the three positions of the cell.

Vibration

2.5 8peak: 50 Hz, during 32 hours in each of the three positions of the cell.

1y Operation of the cell counteracts the deteriorating effect of long periods at high tem-
perature. The maximum operating temperature is therefore higher than the maximum

storage temperature.
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ORP52

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

Top and side sensitive cadmium sulphide photoconductive cell in hermetically sealed all-
glass envelope intended for on-off applications such as flame failure circuits.
The cell is shock and vibration resistant.

QUICK REFERENCE DATA
Power dissipation at Tymp = 25 °c P max. 0,4 w
Cell voltage, d.c. and repetitive peak A max. 200 A%
Cell resistance at 50 lx,
2700 K colour temperature Tl typ. 1200 Q
Spectral response, current rise and
decay curves type D
Outline dimensions max. 15.9 dia. x 44 mm
MECHANICAL DATA Dimensions in mm
j4——— 36max —— »<+—— 37Tmin —»,
10 1) !
455, * max [V 1
£ I !
i |
= [ >
! ! / iy T
S A
- rz'\sd?( - \‘/ {*'—~ 26+2 —’Im%xl* 7260238
Soldering

The cell may be soldered directly into the circuit but heat conducted to the tablet should
be kept to a minimum by the use of a thermal shunt. The cell may be dipsoldered at a
solder temperature of 240 °C for maximum 10 s up to a point 5 mm from the seals.

1) Not tinned.

2) Centrc of sensitive area.
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—* ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source, voltage, current, temperature, total time
of operation in the circuit and time of operation during the last 24 hours prior to the
measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-
ditions and at delivery.

Basic characteristics at Tamb = 25 OC, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance
measured with 200 V d.c. applied via 1 MQ, Tio > 4 MQ 1)
20 s after switching off the illumination

Equilibrium dark resistance
measured with 200 V d.c. applied via 1 MQ, fge > 100 Mol
30 min after switching off the illumination

Initial illumination resistance
measured with 10 V d.c., illumination = 50 1x, I, ¢ 750 to ?ggg g
after 16 h in darkness 2) 3y yp-

Equilibrium illumination resistance
measured with 10 V d.c., illumination = 50 Ix, Tle t 750 to ‘11;88 g
after 15 min under the measuring conditions p-

Negative temperature response of typ. 0,2 %/°C
illumination resistance < 0,5 %/°C

rat0,5Vd.c.

rat 10 Vd.c. typ. 1,05

Voltage response

1) The spread of the dark resistance is large and values higher than 100 M2 and 1000 MQ
are possible for the initial dark resistance and the equilibrium dark resistance respect-
ively.

2) After 16 hours in darkness changes in the CdS material are still occurring but have
only insignificant effect on the illumination resistance.

3) Measured at top sensitivity.
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RATINGS Limiting values in accordance with the Absolute Maximum System (1EC 134)

Cell voltage. d.c. and repetitive peak

Cell voltage, pulse, th = 5 ms
Prr S once per minute

Power dissipation (t,, = 2 s) sce graph P,

Power dissipation, pulse

Cell current, d.c. and repetitive peak

Illumination

Temperature CdS tablet, operating

Ambient temperature, storage and operating
storage

operating

DESIGN CONSIDERATIONS

\%

V,

M

Pm

1

E
T
T
T
T
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Stg

amb

max.

max.

max.
max.
max.
max.
min.

max.

max.

200

°c
e
oc l)
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Apparatus with CdS cells shouldbe designed so that changes in illumination resistance of
the cells during life under rated load from -30 % to +70 '} (typ. +40 ) do not impair the

circuit performance. Direct irradiation by sunlight should be avoided.

MECHANICAL ROBUSTNESS

An indication for the ruggedness of the cell is the following:
Samples taken from normal production are submitted to shock and vibration tests men-
tioned below. More than 95 '7 of the devices pass these tests without perceptible damage.

Shock

25 8peak’ 10 000 shocks in one of the three positions of the cell.

Vibration

2,5 8peak: 90 Hz, during 32 hours in cach of the three positions of the cell.

1y Operation of the cell counteracts the deteriorating effect of long periods at high tem-
peraturc. The maximum operating temperature is therefore higher than the maximum

storage temperature.

-
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ORP60
ORP66

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELLS

Top sensitive cadmium sulphide photoconductive cells in hermetically sealed all-glass
envelope intended for on-off applications such as flame failure circuits, and for automat -

ic brightness and contrast control in television receivers.
The cells are shock and vibration resistant.

QUICK REFERENCE DATA

Power dissipation at Ty}, = 25 °C P
Cell voltage, d.c. and repetitive peak v
Cell resistance at 50 Ix,
2700 K colour temperature, ORP60 T
ORP66 o

Spectral response, current rise and
decay curves

Outline dimensions

max.

typ.

max.,

70
350

60
55

type D
6 dia, x 16

mwW

kQ
kQ

mm

MECHANICAL DATA

16 max

- |-

(]

Soldering

37 min ——»
Smax!

Dimensions in mm

=043

'ul 3 ‘
*— 1232 —=! 7260002

The cell may be soldered directly into the circuit but heat conducted to the tablet should
be kept to a minimum by the use of a thermal shunt, The cell may be dipsoldered at a
solder temperature of 240 °C for maximum 10 s up to a point 5 mm from the seals.

1y Not tinned.
2) Sensitive surface.
3) Blue dot on ORP66.
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ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source, voltage, current, temperature, total time
of operation in the circuit and time of operation during the last 24 hours prior to the
measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-

ditions and at delivery.

Basic characteristics at Tamb = 25 °C, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance
measured at 300 V d.c. applied via Tdo
1 MQ, 20 s after switching off the illumination

Initial illumination resistance
measured at 30 V d.c., illumination = 50 1x,
after 16 hrs in darkness 2) T

Equilibrium illumination resistance
measured at 30 V d.c., illumination = 50 1x,
after 15 min under the measuring conditions Te

Negative temperature response of
illumination resistance

rat0,5Vd.c. o

Voltage response Tat30vVdc

typ.

typ.

typ.

typ.

ORP60

200

37,5
60
150

37,5
75
19Q

o O

—

ORP66
200 MQ 1y

[S N )
o8
~
9}

l) The spread of the dark resistance is large and values higher than 1000 MQ

are possible for the initial dark resistance.

2) After 16 hours in darkness changes in the CdS material are still occurring but have

only insignificant effect on the illumination resistance.

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

Cell voltage d.c. and repetitive peak \Y max. 350 V
Cell voltage , pulse, t; < 5 ms,
Prr < once per minute VM max. 500 V

Power dissipation (t,, = 2 s) see graph Phax

Power dissipation, pulse . PM max. Sx P

[llumination E max. 50000 Ix

Temperature CdS tablet, operating Tiablet max. 85 9C

Ambient temperature, storage and operation Tamb min. -40 °c
storage Tstg max. 50 °c 1y
operating Tamb max. 70 °C

DESIGN CONSIDERATIONS

Apparatus with CdS cells should be designed so that changes in illumination resistance of
the cells during life under rated load from -50% to +100% (typ +50 % do not impair the
circuit performance. Direct irradiation by sunlight should be avoided.

MECHANICAL ROBUSTNESS

An indication for the ruggedness of the device is the following:
Samples taken from normal production are submitted to shock and vibration tests men-
tioned below. More than 95 % of the devices pass these tests without perceptible damage.

Shock

25 8peak’ 10 000 shocks in one of the three positions of the cell.

Vibration

2,5 gpeak, S0 Hz, during 32 hours in each of the three positions of the cell.

1) Operation of the cell counteracts the deteriorating effect of long periods at high tem-
perature. The maximum operating temperature is therefore higher than the maximum
storage temperature.
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ORPé61
ORP62

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELLS

Side sensitive cadmium sulphide photoconductive cells in hermetically sealed all-glass
envelope intended for on-off applications such as flame failure circuits, and for automat-
ic brightness and contrast control in television receivers.

The cells are shock and vibration resistant.

QUICK REFERENCE DATA

ORP61]ORP62

Power dissipation at Tapp = 25 9C P

Cell voltage, d.c. and repetitive peak

Cell resistance at 50 I1x;~"

2700 K colour temperature Tio
Spectral response, current rise and
decay curves type D
Outline dimensions max. 6 dia. x 15,5 mm
MECHANICAL DATA Dimensions in mm
15.5max 37 min ——
Smax"

T

043

39
gn
o

>lle

1242 —o| 7200200

Soldering

The cell may be soldered directly into the circuit but heat conducted to the tablet should
be kept to a minimum by the use of a thermal shunt. The cell may be dipsoldered at a
solder temperature of 240 °C for maximum 10 s up to a point 5 mm from the seals.

1, Not tinned
2) Centre of sensitive area
3) ORP61 brown dot; ORP62 red dot.
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ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source, voltage, current, temperature, total time
of operation in the circuit and time of operation during the last 24 hours prior to the
measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-
ditions and at delivery.

Basic characteristics at Tamp = 25 °C, illumination with colour temperature of 2700 K

and at delivery.

L . ORP61 | ORP62
Initial dark resistance
measured at 300 V d.c. applied via Tdo > 200 150 MQ 1)
1 M@, 20 s after switching off the illumination
Initial illumination resistance > 37,5 30 k@
measured at 30 V d.c., illumination = 50 1x, Iy  typ. 60 45 kO
after 16 hrs in darkness 2) < 150 | 100 kQ
Equilibrium illumination resistance > 37,5 30 kQ
measured at 30 V d.c., illumination = 50 lx, Tie typ. 75| 60 kQ
after 15 min under the measuring conditions < 190 | 170 kQ
Negative temperature response of typ. 0.210,2 %/°C
illumination resistance < 0,5 0,5 %/°C
rat0,5Vd.c. a typ. 1,5] 1,4

Voltage response Tat30vVdc

1) The spread of the dark resistance is large and values higher than 1000 MQ are possi-
ble for the initial dark resistance.

2y After 16 hours in darkness changes in the CdS material are still occurring but have
only insignificant effect on the illumination resistance.
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ORP61
ORP62

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

Cell voltage, d.c. and repetitive peak \Y% max. 350 V
Cell voltage, pulse, t, < 5 ms,
P,y <once per minute - ORP61 VM max. 500 Vv
ORP62 VM max. 1000 V
Power dissipation (tav =2 s) see graph Pmax
Power dissipation, pulse PM max. SxP .
[llumination E max. 50000 Ix
Temperature CdS tablet, operating Trablet max. 85 °C
Ambient temperature, storage and operation Tamb min. -40 o©oC
storage Tstg max. 50 °c 1y
operating amb max. 70 oC

DESIGN CONSIDERATIONS

Apparatus with CdS cells should be designed so that under rated load, during life, changes
in illumination resistance - for ORP61 from -50 % to +100 % (typ. +50 %) and for ORP62
from -30 % to +70 % (typ. +40 %) - do not impair the circuit performance.

Direct irradiation by sunlight should be avoided.

MECHANICAL ROBUSTNESS

An indication for the ruggedness of the device is the following:
Samples taken from normal production are submitted to shock and vibration tests men-
tioned below. More than 95 % of the devices pass these tests without perceptible damage.

Shock

25 8peak’ 10 000 shocks in one of the three positions of the cell.

Vibration

2,5 8peak’ 50 Hz, during 32 hours in each of the three positions of the cell.

1y Operation of the cell counteracts the deteriorating effect of long periods at high tem-
perature. The maximum operating temperature is therefore higher than the maximum
storage temperature.
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‘ ORP66

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

See data ORP60; ORP66

T
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ORP68
ORP69

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELLS

Top and side sensitive cadmium sulphide photoconductive cells in hermetically sealed
all -glass envelope intended fcr on-off applications such as flame failure circuits, and

for automatic brightrsss and contrast control in televisiol
The cells are shock and vibration resistant.

n receivers.

QUICK REFERENCE DATA

Power dissipation at T,mp = 25 °C P
Cell voltage, d.c. and repetitive peak v
Cell resistance at 50 Ix,
2700 K colour temperature, ORPES Ilo
ORPE9 T1o

Spectral response, current rise and
decay curves

Qutline dimensions

max. 100 mW

max. 350 \%

typ. 64 k<2

typ. 30 ke
type D

max. 6 dia. x 15,5 mm

MECHANICAL DATA

<+— 155max ——
—»|

-

Dimensions in mm

<+——— 37 min —
Smax?
-

|

3)

-— N5t —>

t

Soldering

7265651

=043

The cell may be soldered directly into the circuit but heat conducted to the tablet should
be kept to a minimum by the use of a thermal shunt. The cell may be dipsoldered at a
solder temperature of 240 °C for maximum 10 s up to a point 5 mm from the seals.

1) Not tinned.
2) Centre of sensitive area.
3) ORP68: gray dot; ORP6Y: white dot.
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ORP68
ORP69

ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source, voltage, current, temperature, total time
of operation in the circuit and the time of operation during the last 24 hours prior to the
measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-

ditions and at delivery.

Basic characteristics at Tapb = 25 °C, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance
measured with 300 Vdc. applied via 1 MS, Tdo
20 s after switching off the illumination

Initial illumination resistance
measured at 30 Vdc., illumination=50 Ix, 1o
after 16 h in darkness 2) 3)

Equilibrium illumination resistance
measured at 30 Vdc., illumination=50 Ix, Tie
after 15 minunder the measuring conditions

Negative temperature response of
illumination resistance

rat0,5Vd.c.

Voltage response rat30Vd.c.

>

typ.

ORP68 | ORP69
150 100 MQ 1)
30 20 kQ
46 30 kQ
100 60 kQ
30 27 kQ
60 46 kR
170 115 kQ
0,2 %/°C
0,5 %/°C
1,4

T) The spread of the dark resistance is large and values higher than 1000 MQ are possi-

ble for the initial dark resistance.

2) After 16 hours in darkness changes in the CdS material are still occurring but have
only insignificant effect on the illumination resistance.

3) Measured at top sensitivity.
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ORP68
ORP69

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

Cell voltage, d.c. and repetitive peak v max. 350 A%
Cell voltage, pulse, t, <5 ms,
Prr < once per minute - ORP68 Y max. 1000 v
ORP69 VM max. 700 v
Power dissipation (tay = 2 s) see graph P .4
Power dissipation, pulse Pym max. S5 X Pmax
I1lumination E max. 50 000 Ix
Temperature of CdS tablet, operating Trablet max. +85 oc
Ambient temperature, storage and operating Tamb min. -40 oc
storage Tstg max. +50 oc ly
operating Tamb max. +70  °C
DESIGN CONSIDERATIONS

Apparatus with CdS cells should be so designed that changes in illumination resistance of
the cells during life under rated load from =30 % to +70 % (typ. +40 %) do not impair the
circuit performance. Direct irradiation by sunlight should be avoided.

MECHANICAL ROBUSTNESS

An indication of the ruggedness of the device is the following:

Samples taken from normal production are submitted to shock and vibration tests men-
tioned below. More than 95 % of the devices pass these tests without perceptible damage.
Shock

25 Epeak’ 10 000 shocks in one of the three positions of the cell

Vibration

2,5 8peaks 50 Hz, during 32 hours in each of the three positions of the cell.

1) Operation of the cell counteracts the deteriorating effect of long periods at high tem -
perature. The maximum operating temperature is therefore higher than the maximum
storage temperature.
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ORP90

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

Side sensitive cadmium sulphide photoconductive cell in hermetically sealed all-glass

envelope intended for use in flame control, smoke detector or industrial on-off switching
applications.

The cell is shock and vibration resistant.

QUICK REFERENCE DATA

Power dissipation at Tamp = 25 °c P max., 1 \
Cell voltage, d.c. and repetitive peak \Y max . 350 AY
Cell resistance at 50 Ix,

2700 K colour temperature, T, typ. 1500 Q-
Spectral response, current rise and

decay curves tvpe D | -—
Outline dimensions max. 19 dia.x 60,3 mm

MECHANICAL DATA Dimenslons in mm

max 19
JL

[

Drie]

5 @l

ESE

| £

F v
TH 7203507 oy
7207232

Base : 7 p. miniature

Total area to be illuminated 1,1 x 2,9 cm?

il
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ORP90

ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source, voltage, current, temperature, total time
of operation in the circuit and time of operation during the last 24 hours prior to the
measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various condi-

tions and at delivery.

Basic characteristics at T, = 25 °C, illumination with colour temperature of 2700 K

and at delivery.

Initial dark resistance
measured with 300 V d.c. applied via Tdo
1 MQ, 20 s after switching off the illumination

Equilibrium dark resistance
measured with 300 V d.c. applied via 1 MQ, rde
30 min after switching off the illumination

Initial illumination resistance
measured at 10 V d.c., illumination = 50 1x, r

1
after 16 hrs in darkness 2) °

Equilibrium illumination resistance
measured at 10 V d.c., illumination = 50 Ix, )
after 1Smin under the measuring conditions

€

Negative temperature response of
illumination resistance

rat0,5Vd.c.

Voltage response T 0vVadce o

Initial illumination resistance

measured at 10 V d.c., illumination = 50 1x, Ilo
Tc = 1500 K, after 16 hrs in darkness 2)

>

typ.

typ.

typ.

typ.

typ.

42

120

700 to 3300
1500

700 to 4100
1900

0,2
0,5
1,05

325 to 1650
500

Mo b

MO Yy

%/ °C
%/ °C

D0

1y The spread of the dark resistance is large and values higher than 100 MQ and 1000

MQ are possible for the initial dark resistance and the equilibrium dark resistance

respectively.

2y After 16 hours in darkness changes in the CdS material are still occurring but have

only insignificant effect on the illumination resistance.
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ORP90

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

Cell voltage, d.c. and repetitive peak \% max. 350 V
Cell voltage, pulse, t, <5 ms,
P
Pyr <once per minute VM max. 500 V

Power dissipation (tav = 2 s) see graph Pmax

Power dissipation, pulse Py max. 5 x Pmax

Cell current, d.c. and repetitive peak I max. 500 mA

[1lumination E max. 50000 Ix

Temperature CdS tablet, operating Ttablet Mmax. 85 OC

Ambient temperature, storage and operating Tamb min. -40 °C
storage Tstg max. 50 °C 1
operating Tamb max. 70 °C

DESIGN CONSIDERATIONS

-—
Apparatus with CdS cells should be designed so that changes in illumination resistance of
the cells during life under rated load from -30% to +70% (typ. +40%) do not impair the
circuit performance. Direct sunlight irradiation should be avoided.
MECHANICAL ROBUSTNESS

An indication for the ruggedness of the cell is the following: -—
Samples taken from normal production are submitted to shock and vibration tests men-
tioned below. More than 95% of the devices pass these tests without perceptible damage.

Shock
25 8peak: 10000 shocks in one of the three positions of the cell.

Vibration

2,5 8peak’ 50 Hz, during 32 hours in each of the three positions of the cell.

1) Operation of the cell counteracts the deteriorating effect of long periods at high tem-
perature. The maximum operating temperature is therefore higher than the maxi-
mum storage temperature.
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ORP90

~ ]71 7200 105 IIIII 71!720!
~~ B e
\ - Tlo c™ 1
1000 tay =28 @ Vdc=10V. us
Plhax after 16h in {44
(mW) 104 darkness
750
—
N
N s \
10 typ
500 N\
N
\
2
250 10
0 10
0 25 50 75 10 102 E (x)
Tamb (°C)
—
——
—
——
4 December 1972



RPY13

LAMP CdS CELLS-COMBINATION

Combination of four cadmium sulphide photoconductive cells and a small incan-
descent lamp in a Noval envelope for use in relais circuits with low output
resistance, control circuits and logic circuits.

QUICK REFERENCE DATA
Power dissipation, each cell,
at Tamb = 25 °C P max. 150 mW
Cell voltage, d.c. and repetitive peak \% max. 200 V
Cell resistance r 15 Q@
Outline dimensions max. 22 dia. x 55.6 mm
MECHANICAL DATA Dimensions in mm
Base: Noval
max 22
(-L\\ b
N
s Q
NP
it
)
Y
TZU34. 50

ELECTRICAL DATA

Basic characteristics at Tamb = 25 °C, and at delivery

Lamp filament voltage
Lamp filament current at Vf =24 V

Initial dark current
measured in the circuit of fig.l

symbol
Vg
If

Ido

min. typical max. unit
24 v2 )
54 60 66 mA

15 HA

T
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RPY13

Basic characteristics at Tamb = 25 °C, and at delivery (continued)

symbol | min. | typical [ max.| unit

Initial illumination resistance
measured in the circuit of fig.1
after 16 hrs in darkness 1) Tlo 15 25 | Q

Resistance decay time
Time to reach 400 2 in circuit
of fig.2, measured from the in-
stant of starting the illumination
after 16 hrs in darkness tfr 20 ms

Resistance rise time
Time to reach 300 k2 in circuit
of fig.2, measured from the in-
stant of stoppingthe illumination
after 5 minutes or longer illu-
mination try 1.7 | s

Insulation resistance between two
cells or between cell and fila-
ment measured at 300 V d.c. Tins 200 MQ

CAPACITANCES measured at filament voltage Vf =0 V

Between the terminals of each cell Cy 9.5 pF
Between any cell terminal and the filament

(except pins 4 and 6) Crtf max. 1| pF
REMARK
Shock and vibration should be avoided.
LIMITING VALUES (Absolute max. rating system)
Filament voltage (d.c. or r.m.s.) Vg max. 25.2 V 2)
Cell voltage, d.c. and repetitive peak \Y max. 200 V
Power dissipation of each cell at Tymp = 25 °C P max. 150 mWw 3)
Power dissipation of each cell at Tagmp =55°C P max. 85 mW 3)
Voltage between any pair of cells Vri-Vrj max. 350 V

Ambient temperature, operating Tamb max. 455 9C 3)

2 September 1970



RPY13

Measuring circuit for rjo and Igo

[
=24V,

AAMAAA

2ero indicator cell under test

—o 720149
Fig.l
Measuring circuit tfr and trr
- Vo
P3 5 Vr=24V ) l
W 4V — — A=400n)
48V
b ' ‘
< i 1
o%zomu ‘! ov 'f t—
“ . 7203452

Vo

oV

7203451

Fig.2

Ty After 16 hours in darkness changes in the CdS material are still occurring,
but have only insignificant effect on the illumination resistance and on the
resistance decay time.

2)The life expectancy is considerably longer with lower values of Vf. In this
respect it is recommended to apply a voltage not higher than 20 V.

3)For V=24 V.

T
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RPY17
RPY41

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELLS

Side sensitive cadmium sulphide photoconductive cells in hermetically sealed all-glass
envelope intended for general control circuits such as twilight switches and flame failure
circuits, The high voltage type can be connected direct to the mains.

The cells are shock and vibration resistant.

QUICK REFERENCE DATA
e _oc 0

Power dissipation at Tamb =25°C P max.
Cell voltage, d.c. and repetitive peak v max.
Cell resistance at 50 1x, .

2700 K colour temperature I]p typ.
Spectral response, current rise and

decay curves type D
Qutline dimensions max. 22x10,3x4,3 mm

MECHANICAL DATA Dimensions in mm

«
l'\,L . —” }:c:: i 3 !rt
S |, min17 .'\1, e :;_
3%
© o
E
19—-22 min37 _
1,
d o)
LN Y T e =
("\1 g +- _+_ -+ 0] >
o I L | | — g
75 A4—max 5mm not tinned

7207159.1

Soldering
The cell may be soldered directly into the circuit but heat conducted to the tablet should

be kept to a minimum by the use of a thermal shunt. The cell may be dipsoldered at a
solder temperature of 240 °C for maximum 10 s up to a point 5 mm from the seals.

1) Violet dot indicating the type RPY17: the type RPY41 has no dot.
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RPY17
RPY41

ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion colour temperature of the light source, voltage. current, temperature, total time
of operation in the circuit and time of operation during the last 24 hours prior to the
measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-
ditions and at delivery.

Basic characteristics at Toop = 25 °C, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance RPY41]| RPY17
Vac = 160V (RPY41) or 300V (RPY17) applied via Tyo 9 30 M2 1)
1 MQ, 20 s after switching off the illumination

Equilibrium dark resistance
V4c =100V (RPY41) or 300V (RPY 17) applied via Tge = 100 200 MQ 1y
1 MQ, 30 min after switching off the illumination

Initial illumination resistance > 0,95 4,1 kQ
measured at 10 V d.c., illumination = 50 lx, )0 typ. 1,6 7 k@
after 16 hrs in darkness 2) < 4,8 21 k@

Equilibrium illumination resistance > 0,95 4,1 k@
measured at 10 V d.c., illumination = 50 lx, Te typ. L9 9 k@
after 15 min under the measuring conditions < 6,2 29 k@

Negative temperature response of typ. 0,2 0,2 %/°C
illumination resistance < 0,5 0,5 %/°C

rat 0,5Vd.c.

Voltage response Ta 0V de a typ. 1,1 1,05

l) The spread of the dark resistance is large and values higher than 100 MQ and 1000

MQ are possible for the initial dark resistance and the equilibrium dark resistance
respectively .

2) After 16 hours in darkness changes in the CdS material are still occurring but have
only insignificant effect on the illumination resistance.
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RPY17
RPY41

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

Cell voltage, d.c. and repetitive peak gi&; X ﬁz: igg z
Cell voltage, pulse, tp <5 ms,
D, <once per minute RPY41 Vm max. 250 V
Ir RPY17 VM max. 1000 V
Power dissipation (rav = 2 s) see graph Prhax
Power dissipation. pulse Pm max. 5 X Pmpax
Cell current. d.c. and repetitive peak I max. 100 mA
[1lumination E max. 50000 1x
Temperature CdS tablet, operating Ttablet Max. 85 OC
Ambient temperature, storage and operating Tamb min. -40 °C
storage Tstg max. 50 °c )
operating Tamb max. 70 oC

DESIGN CONSIDERATIONS

Apparatus with CdS cells should be designed so that changes in illumination resistance of
the cells during life under rated load from -30% to +70% (typ. +40%) do not impair the
circuit performance. Direct sunlight irradiation should be avoided.

MECHANICAL ROBUSTNESS

An indication for the ruggedness of the cell is the following:

Samples taken from normal production are submitted to shock and vibration tests men-
tioned below. More than 95 % of the devices pass these tests without perceptible damage.
Shock

25 8peak- 10000 shocks in one of three positions of the cell.

Vibration

2,5 gpeak' 50 Hz, during 32 hours in each of the three positions in the cell.

1) Operation of the cell counteracts the deteriorating effect of long periods at high tem-
perature. The maximum operating temperature is therefore higher than the maxi-
mum storage temperature.
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RPY18
RPY19

CADMIUM SULPHIDE

PHOTOCCNDUCTIVE CELLS

Side sensitive cadmium sulphide photoconductive cells in hermctically sealed all-glass
envelope intended for general control circuits such as twilight switches and flame Jailure
circuits. The high voltage type can be connected dircct to the mains.

The cells are shock and vibration resistant.

Power dissipation at T,y = 25 °C
Cell voltage, d.c. and repetitive peak

Cell resistance at 50 Ix,
2700 K colour temperature

Spectral response, current rise and
decay curves

Qutline dimensions

QUICK REFERENCE DATA
RPY 18| RPY LY
P max. 0,5 0.5 W
v max. 100 400 v
!
Tlo P J00 1 ong 5
tvpe D |

27 x 16,3 x 6 o

MECHANICAL DATA Dimensions in wies
141159
P
g | =
. K =
| |
b N
| o
i S
v i
|
fT | X —rmax6
33 32
“8 ) m 9 k 4
- ‘ |
g"’ i | .U. 043
3 ko2
Soldering

The cell may be soldered directly into the circuit but heat conducted to the tablet
should be kept to a minimum by the use of a thermal shunt. The cell may be dipsoldered
at a solder temperature of 240 °C for maximum 10 s up to a point 5 mm from the seals.
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RPY18
RPY19

ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source, voltage, current, temperature, total time
of operation in the circuit and time of operation during the last 24 hours prior to the
measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-
ditions and at delivery.

Basic characteristics at T, ., = 25 °C, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance mm
Vdc = 100V (RPY 18) or 300 V (RPY 19) applied via T 5,6 10 MQ 1)
1 MQ, 20 s after switching off the illumination
Equilibrium dark resistance
Vdc =100V (RPY 18) or 300V (RPY 19) applied via Tge > 50 200 MQ 1y
1 MQ, 30 min after switching off the illumination
Initial illumination resistance
measured at 10 V d.c., illumination = 50 1x, > 235 1400 Q
after 16 hrs in darkness 2) 1, typ. 400 3000 ©
< 1200 6600 Q@
measured at 1V d.c., illumination = 5000 1x, 95 o
after 16 hrs in darkness 2) T, t<yp 339) - sl
Equilibrium illumination resistance B
measured at 10 V d.c. ., illumination = 50 1x, > 235 1400 @
after 15 min under the measuring conditions re typ. 480 3800 @
< 1560 9000 @
measured at 1 V d.c. , illumination = 5000 1x, e < 353) - Q
after 15 min under the measuring conditions
Negative temperature response of
illumination resistance typ. 0,2 0,2 %/gc
< 0,5 0,5 %/°C
Voltage response rat0,5Vvdec.
g P r at 10 Vd.c. « typ. 1,1 1,05

1) The spread of the dark resistance is large and values higher than 100 MQ and 1000
MQ are possible for the initial dark resistance and the equilibrium dark resistance
respectively .

2y After 16 hours in darkness changes in the CdS material are still occurring but have
only insignificant effect on the illumination resistance.

3y During life < 40 Q.
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RPY18
RPY19

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

- RPY18 \'/ max. 100 V

Cell voltage, d.c.and repetitive peak RPY19 v max. 400 V
<

Cell vo<ltage. pulse,' tp <5 ms, RPY18 M max. 250 V

Pry Sonce per minute RPY19 VM max. 1000 V

Power dissipation (t;y = 2 s) see graph Py 4

Power dissipation, pulse Py max. 5% Prayx

Cell current, d.c. and repetitive peak I max. 250 mA

[lumination E max. 50000 1x

Temperature CdS tablet, operating Ttablet max. 85 ©°C

Ambient temperature, storage and operating Tamb min. -40 oC
storage Tstg max. 50 ©°C 1y
operating Tamb max. 70 °C

DESIGN CONSIDERATIONS

Apparatus with CdS cells should be designed so that changes in illumination resistance of
the cells during life under rated load from -30% to +70% (typ. +40%) do not impair the
circuit performance. Direct sunlight irradiation should be avoided.

MECHANICAL ROBUSTNESS

An indication for the ruggedness of the cell is the following:

Samples taken from normal production are submitted to shock and vibration tests men-
tioned below. More than 95 % of the devices pass these tests without perceptible damage.
Shock

25 gpeak: 10000 shocks in one of the three positions of the cell.

Vibration

2,5 gpeak. 50 Hz, during 32 hours in each of the three positions of the cell.

1y Operation of the cell counteracts the deteriorating effect of long periods at high tem-
-perature. The maximum operating temperature is therefore higher than the maxi-
mum storage temperature.

December 1972 3



RPY18

RPY19
T T T ZS7I191A 105 7267245
I I [ T 1 RPY19
Tlo = f
1000 tav=2s (®) T.=2700K
free in air — h ¢
Pmax Vg =10V 7
(mW) 104 ™ after 16h in| | |
N darkness B
750 PN
‘\ N
N N
103
500 >
\\
\\‘
N 2
250 10
\\
N
0 10
25 50 75 10 102 E (Ix)
Tamb (°C)
105 7267202
RPY18
—_ 1 FH
— @ Te=2700K (]
— g VdC =10V Tl
— 104 after 16h in|||]
~ = dag}cﬁgss FH
X T
\\
103 N e
_ -
4\t\YP 1]
N
102 ES= =i
10
10 102 103 104 10° E (%)

£y

December 1972



RPY20

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

Side sensitive cadmium sulphide photoconductive cell in hermetically sealed all-glass
envelope intended for general control circuits such as twilight switches and flame failure
circuits. This high voltage type can be connected direct to the mains.

The cell is shock and vibration resistant.

QUICK REFERENCE DATA

Power dissipation at T,pp = 25 °C P max. 1 W
Cell voltage, d.c. and repetitive peak Y% max. 400 V
Cell resistance at 50 lx,

2700 K colour temperature r, typ. 1500 @

Spectral response, current rise and

decay curves type D
Outline dimensions max., 43x16,3x 6 mm
MECHANICAL DATA Dimensions in mm

w
X Q
£ g
@ f‘l” 3
j I ( v :
j_’ min 38 .
5 )
» 40-43 o Min37 -
. o |
0’)) N [———————=- - ?:‘—_—: 7Y
e Llle g
]! ! ' g =
"\I] v L—-——--—L—————J‘ ézx'
v —4 |y
- 15 -& ‘ - max 5
om0z e 9 not tin plated

Soldering

The cell may be soldered directly into the circuit but heat conducted to the tablet should
be kept to a minimum by the use of a thermal shunt. The cell may be dipsoldered at a sol-
der temperature of 240 °C for maximum 10 s to a point 5 mm from the seals.
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RPY20

ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source, voltage, current, temperature, total time
of operation in the circuit and time of operation during the last 24 hours prior to the
measurement. The following basic characterictics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-
ditions and at delivery.

Basic characteristics at Tamb = 25 °C, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance
measured with 300 V d.c. applied via T 6,5 Mo )
1 MQ, 20 s after switching off the illumination

Equilibrium dark resistance
measured with 300 V d.c. applied via 1 MQ, Tge > 120 MQ 1y
30 min after switching off the illumination

Initial illumination resistance

measured at 10 V d.c., illumination = 50 1x, o 700 to 3300 Q
after 16 hours in darkness 2) typ. 1500 @
Equilibrium illumination resistance
measured at 10 V d.c., illumination= 50 lx, Te 700 to 4500 Q
after 15 min under the measuring conditions typ. 1900 Q@
Negative temperature response of typ. 0,2 %/°cC
illumination resistance < 0,5 %/°C
r at 0,5V d.c.
Voltage response Tatl0vdc a typ. 1,05

1)  The spread of the dark resistance is large and values higher than 100 MQ and 1000
MQ are possible for the initial dark resistance and the equilibrium dark resistance

respectively.

2y After 16 hours in darkness changes in the CdS material are still occurring but have
only insignificant effect on the illumination resistance.

2 December 1972



RPY20

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

Cell voltage, d.c. and repetitive peak \ max. 400 V
Cell voltage, pulse, th <5 ms,
Prr Sonce per minute VM max. 1000 V

Power dissipation (tgy = 2 s) see graph Prhax

Power dissipation, pulse PMm max. SxPrax

Cell current. d.c. and repetitive peak I max. 500 mA

[1lumination E max. 50000 Ix

Temperature CdS tablet operating Tiabler Max. 85 °C

Ambient temperature, storage and operating Tamb min. -40 °C
storage Tstg max. 50 °c 1y
operating Tamb max. 70 °C

DESIGN CONSIDERATIONS

Apparatus with CdS cells should be designed so that changes in illumination resistance of
the cells during life under rated load from -30% to +70% (typ.+40%) do not impair the
circuit performance. Direct sunlight irradiation should be avoided.

MECHANICAL ROBUSTNESS

An indication for the ruggedness of the cell is the following:

Samples taken from normal .production are submitted to shock and vibration tests men-
tioned below. More than 95 % of the devices pass these tests without perceptible damage.
Shock

25 8peak’ 10000 shocks in one of the three positions of the cell.

Vibration

2,% gpeak. S0 Hz, during 32 hours in each of the three positions of the cell.

1) Operation of the cell counteracts the deteriorating effect of long periods at high tem-
perature. The maximum operating temperature is therefore higher than the maxi-
mum storage temperature.

December 1972 3
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RPY27
RPY55

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELLS

Top sensitive cadmium sulphide photoconductive cells in hermetically sealed metal enve-
lope with a glass window intended for general control circuits such as twilight switches
and flame failure circuits. The high voltage type can be connected direct to the mains.
The cells are shock and vibration resistant.

QUICK REFERENCE DATA
RPY27| RPYS5
Power dissipation at T, = 25 °C P max. w
Cell voltage, d.c.and repetitive peak \% max. A%
Cell resistance at 50 Ix,
2700 K colour temperature rlo typ. Q
Spectral response, current rise and
decay curves type D
Outline dimensions max. 32 dia. x 7,6 mm
MECHANICAL DATA Dimensions in mm
31,5105 -]
-~ 28302 ———
L A S
. |
:0:35 1rr;ox v T
O uh— 22‘5
+ ‘0 :‘0,25 ‘ 1:) mdx
min |
P | R N
le— 20— mox >l | e ol 1016005
(window) -0,
e 194035 »

7260337
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RPY27
RPYS55

ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source, voltage, current, temperature, total time
of operation in the circuit and time of operation during the last 24 hours prior to the
measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-
ditions and at delivery.

Basic characteristics at T,y = 25 °C, illumination with colour temperature of 2700 K

and at delivery.

Initial dark resistance BY_”_JEYLS_

V4c =400V (RPY27) or 200 V (RPYSS) applied via Ty 6 3 M@
1 MQ, 20 s after switching off the illumination

Equilibrium dark resistance
Ve =400V (RPY27) or 200 V (RPY55) applied via Tge > 100 50 MQ 1y
1 MQ, 30 min after switching off the illumination

Initial illumination resistance > 380 250 @
measured at 10 V d.c., illumination = 50 Ix, rjo typ. 650 420 @
after 16 hrs in darkness 2) < 1900 1250 @

Equilibrium illumination resistance > 380 250 @
measured at 10 V d.c. . illumination = 50 Ix. Iie typ. 820 530 @
after 15 min under the measuring conditions < 2600 1700 @

Negative temperature response of typ. 0,2 %/°C
illumination resistance < 0,5 %/0oC

rat0,5Vd.c.

Voltage response m o typ. 1,05

1) The spread of the dark resistance is large and values higher than 100 MQ and 1000
Mg are possible for the initial dark resistance and the equilibrium dark resistance
respectively .

2) After 16 hours in darkness changes in the CdS material are still occuring but have
only insignificant effect on the illumination resistance.

2 December 1972



RPY27
RPY55

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

o RPY 27 A% max. 400 V
Cell voltage, d.c. and repetitive peak, RPY 55 v max. 200 V
Cell voltage, pulse, tpSS ms,
Prr Sonce per minute RPY27 VM max. 1000 V
RPYS5 VM max. 500 V
Power dissipation (t,, =2 s) see graph Prpax
Power dissipation, pulse PM max. 5 X Pax
Cell current, d.c. and repetitive peak I max. 250 mA
[llumination E max. 50000 1x
Temperature CdS tablet, operating Tiapler MaxX. 85 °C
Ambient temperature, storage and operating Tamb min. -40 °c
storage Tstg max. 50 °Cc 1)
operating Tamb max. 70 °C

DESIGN CONSIDERATIONS

Apparatus with CdS cells should be designed so that changes in illumination resistance of
the cells during life under rated load from -30% to +70% (typ. +40%) do not impair the
circuit performance. Direct sunlight irradiation should be avoided.

MECHANICAL ROBUSTNESS

An indication for the ruggedness of the cell is the following:
Samples taken from normal production are submitted to shock and vibration tests men-
tioned below. More than 95 % of the devices pass these tests without perceptible damage.

Shock
25 8peak’ 10000 shocks in one of the three positions of the cell.
Vibration

2,5 8peak’ 50 Hz, during 32 hours in each of the three positions of the cell.

1) Operation of the cell counteracts the deteriorating effect of long periods at high tem-
perature. The maximum operating temperature is therefore higher than the maxi-
mum storage temperature.

December 1972 3
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RPY33

CADMIUM SULPHO-SELENIDE PHOTOCONDUCTIVE CELL

Cadmium sulpho-selenide photoconductive device with top sensitivity intended for
use in exposure meters, light-control equipment and for general industrialuse. The
device is tropic proof, shock and vibration resistant. The envelope is hermetically
sealed and has a plane glass window.

QUICK REFERENCE DATA
Power dissipation, as measuring device P max. 10 mW
for general use P max. 75 mW
Cell voltage, d.c. and repetitive peak \% max. 30 V
Outline dimensions max. 3.4 xdia 9.4 mm
Light sensitive area ° 4.9 mm x 3 mm
MECHANICAL DATA Dimensions in mm
50
= e
ss | e
1

Soldering

The device may be soldered direct into the circuit but heat conducted to the seals
should be kept at a minimum by the use of a thermal shunt. Dipsoldering ata solder
temperature of 245 9C may be employed for a maximum of 10 s up to a point 3> mm
from the seals of for maximum 3 s up to a point 1.5 mm from the seals. Ata solder
temperature between 245 °C and 400 OC the soldering time is maximum 3 s up to
a point 5 mm from the seals.

The leads should not be bent less than 1.5 mm from the seals.

February 1969 1



RPY33

ELECTRICAL DATA

Basic characteristics at Tamp = 25 °C

Pre-conditioning > 1 h illumination with 300 1x (fluorescent light)

symbol

min.

typical

max.

unit

Initial dark resistance
measured at 50 Vg ., 20 s after
stopping the illumination of 25.6 Ix Tdo

Initial illumination resistance
measured at 1 Vy ., illumination
25.6 1x, colour temperature 4700 °K Tlo

Current decay time:
time to reach 10% of the current at
the instant of stopping the illumination
of 5 1x tei

Gamma between E} = 0.4 Ix and
Egp=25.61x 1) Y

Shift in illumination current,
measured with E = 50 Ix, t = 10 min

Pre-conditioning factor 2)

Actinism
Illumination at 2700 °K
Illumination at 4700 °K

(referred to the
same cell current)

ly o= log r1 - log 12
log E9g - log E}

100

1.65

0.60

0.9

0.9

5.1

0.84

10

Cell current at 0.4 Ix, after 3 davs in darkness

2) Pre -conditioning factor =

at 300 Ix (fluorescent light)

Cell current at 0.4 Ix after 1 h pre-conditioning

September 1970



RPY33

SHOCK AND VIBRATION

An indication of the ruggedness of the device is the following:

Samples taken from normal production are submitted to shock and vibration tests
mentioned below. More than 95% of the devices pass these tests without perceptible

damage.

Shock

50 gpeak, S shocks in each of the four positions of the device.

Vibration

2.5 gpeaks 90 Hz, during 32 hours in each of the three positions of the device.

LIMITING VALUES (Absolute max. rating system)

Cell voltage, d.c. and repetitive peak v max. 50 V
Power dissipation, for use as measuring
device P max. 10 mW
for general use P max. 75 mW
o
Ambient temperature Tamb max. +60 OC
Tamb min. -40 ©C
June 1968 3
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RPY41
RPY55

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

For RPY41 see data RPY17: RPY41,

For RPYS5 see data RPY27; RPY55.

December 1972 ” “ 1






” RPYS58A

CADMIUM SULPHIDE PHOTOCONDUCTIVE DEVICE

Cadmium sulphide photoconductive device with side sensitivity in plastic encapsulation.
The device consists of two cells connected in series and is intended for general applica-
tions.

QUICK REFERENCE DATA
Power dissipation at Tamp < 25 °C P 100 mW
Voltage, d.c. and repetitive peak \% max. 50 \Y%
Resistanceat 50 lux, T, = 2700 °K Tl 600 Q@
Wavelengths at 50 % sensitivity A 500 and 675 nm
Outline dimensions max. 5,3x5,3x1,4 mm
MECHANICAL DATA Dimensions in mm
53 L
max
[+ max ™ "‘ l“
i
543 T i| — direction of
i ! «— incident radiation
Y i -—
!
¥
min
tinned
IJL_ 7265547
12 54|e— - 90,4

Soldering

The device may be soldered direct into the circuit but heat conducted to the tablet should
be kept to a minimum by the use of a thermal shunt.

It may be dip-soldered at a solder temperature of 270 °C for a maximum of 2 s up to a
point 6 mm from the envelope.

October 1972 1



RPY58A

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Cell voltage, d.c. and repetitive peak

Cell voltage, Pyy < once per minute, tp < 5 ms
Power dissipation, tyy = 0,5 s, Tymp < 25 °C
Cell current, d.c. and repetitive peak

Ambient temperature, storage and operating
storage

Temperature of CdS tablet

THERMAL RESISTANCE

Thermal resistance from CdS tablet to ambient

CHARACTERISTICS

Initial dark resistance,
measured with 50 V d.c. applied via
1 MQ, 20 s after switching off the
illumination

Initial ilumination resistance
measured at 1 Vd.c., illumination
50 Ix, T, = 2700 K

Initial drift
] at 4700 K

F (= ————— at constant illumination
4700 r] at 2856 K

and using a Davis-Gibson filter)

OPERATING NOTES

\%

VM
p
1

Tamb
Tstg
Ttablet

Rtht-a

Tdo

Mo

max.
max.
max.
max.

mia.
max.

max.

I

typ.

typ.

typ.

0,35-1,

50
100
100

25

~40
+50

+70

0,45

200

S A

\4

\
mW
mA

oc
oc

oc

oC/mwW

k&

kS
kS

%

1. The device consits of two photoconductive cells connected in series. The resistance
of the device is mainly governed by the resistance of that cell receiving the lowest

luminous flux,

If it is essential for the application that the device is partly shaded off, the shadow
line should be perpendicular to the axis of the device.

2. For optimum heat dissipation use the shortest permissible lead length.

October 1972
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RPY71

CADMIUM SULPHIDE PHOTOCONDUCTIVE DEVICE

Cadmium sulphide photoconductive cell with side sensitivity in a plastic encapsula-
tion. The device consists of two cells in series and is intended for use in cameras,
exposure meters, light control equipment and for general industrial use.

QUICK REFERENCE DATA

Power dissipation

Outline dimensions

Cell voltage, d.c. and repetitive peak

Cell resistance at 10 lux, 2700 °K

P
v

Tlo

max. 50 mW
max. 50 V
Jtob6 Kk

Smmx5mmx1 mm

MECHANICAL DATA 5
4.
1A
!
o ‘
o3
A
o
(2]
L
o~
™
053
|1 tinned
Soldering o | 254

ni

J 72129410

Dimensions in mm

Hl <« incident radiation

The device may be soldered direct into the circuit but heat conducted to the seals
should be kept at aminimum by the use of a thermal shunt. Dip soldering at a solder
temperature of 270 °C may be employed for a maximum of 2 s up to a point 6 mm

from the seals.

April 1971




RPY71

ELECTRICAL DATA

Basic characteristics at Tymp = 25 °C, illumination with 2700 K c. t.

Pre-conditioning 1 h illumination with 300 Ix (fluorescent light)

Initial dark resistance
measured with 50 Vy . applied via
1 MQ, 20 s after stopping the illuminaticn
of 10 Ix

Initial illumination resistance
measured at V=1 V4 ., illumination 101x

Illumination response 1y
measured at 1 V4, ¢,
between 0.1 Ix and 10 1x

Negative temperature respotse of
illumination resistance
between —10°C and 440 °C at 1 1x,
V=1V

Pre-conditioning factor 2y

Actinism
Illumination at 2700 K
Illumination at 4700 K

(referred to the
same cell current)

symbol | min. | typical | max. | unit
T'do 0.6 MO
rlo | 2.4 6.0 | ko

2

Yo.1-10] 094 1.12
r1/AT 0.5 %/°C

0.9 1.1

0.9 1.1

Tog r1- ‘
ly yologrl-logr2 o 0Bl -0.11x and B2 = 10 Ix

" log E2-log E1

Cell current at 1 1x, after 3 days in darkness

2) Pre-conditioning factor =

Cell current at 1 Ix, after 1 h pre-conditioning
at 300 1x (fluorescent light)

measured when a stable current is reached

April 1971



RPY71

LIMITING VALUES (Absolute max. rating system)
Cell voltage, d.c. and repetitive peak

Power dissipation

Cell current, d.c. and repetitive peak

Operating ambient temperature

Storage temperature

OPERATING NOTE

Tamb
Tstg

max. 50
max. 50
max. 20
-40 to +70
-40 to +70

The device consists of two photoconductive cells connected in series,
The resistance of the device is mainly governed by the resistance of that cell re-

ceiving the lowest luminous flux.

\%
mW
mA
oC
oc

If it is essential for the application that the device is partly shaded off, the shadow
line should be perpendicular to the axis A-A of the device.

60 7261213
i
Pmux
(mw) [ 1 N ]
40
T e o N
N
N
| | i N
20
11 i NN K
N
\
- - S h
0
0 20 40 60 Tamb (°C) 80
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RPY82

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

Data based on pilot production

Side sensitive cadmium sulphide photoconductive cell protected by a lacquer coating.
The device withstands the steady state damp heat test of IEC Publication 68-2-3 (test Ca:

severity 56 days).

QUICK REFERENCE DATA

Power dissipation at Tympp = 25 °C P max. 0,30 W
Cell voltage, d.c. and repetitive peak A% max. 100 \%
Cell recistance at 50 1x,
2700 K colour temperature I'lo 950 Q
Spectral response, current rise and
decay curves type D
Outline dimensions max. 11,5x8,8x 1,5 mm
MECHANICAL DATA Dimensions in mm
<+——— N5Smax -———>l l* 165
A N = 3 20,43
“ i | [N
| | |
88max T
i |
|
v -
|
> l‘ 1.0
*1,8max
t5max £ H =" )
)
— 37min ]

7265087.2

Soldering

The cell may be soldercd directly into the circuit but heat conducted to the tablet should
be kept to a minimum by the use of a thermal shunt. The cell may be dipsoldered at a
solder temperature of 240 °C for maximum 10 s up to a point 5 mm from the stress

relief band.

Mounting

The cell is not insulated electrically and should be mounted accordingly.

Notice
If the cell is to be encapsulated, request manufacturer's instructions

1) Stress relief band.

November 1972



RPY82

ELECTRICAL DATA

General

The cleetrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source, voltage, current, temperature, total time

of operation in the circuit and time of operation during the last 24 hours prior to the

measurement. The following basic characteristics are thercfore only check points of the
electrical properties of these devices measured with defined values of the various con-

ditions and at delivery.

Basic characteristics at Tamp = 25 °C, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance
measured with 100 V d.c. applied via
1 M@, 20 s after switching off the illumination

Equilibrium dark resistance
measured with 100 V d.c. applied via 1 MQ,
30 minutes after switching off the illumination

Initial illumination resistance
measured at 10 V d.c., illumination = 50 1x,
after 16 hrs in darkness 2)

Equilibrium illumination resistance
measured at 10 V d.c., illumination = 50 1x,
after 15 min under the measuring conditions

Negative temperature response of
illumination resistance

rat0,5Vd.c.

Vol _— L e
oltage response ——— = Tc

Tdo

Tde

Tlo

Tle

> 6
> 50
560 to 2800
typ. 950
560 to 3800
typ. 1200
< 0,5
typ. 0,2
typ. 1,05

MQ D

MQ 1)

%/°C
%/°C

1y The spread of the dark resistance is large and values higher than 100 MS2 and 1000
MQ are possible for the initial dark resistance and the equilibrium dark resistance

respecitively.

After 16 hours in darkness changes in the CdS material are still occurring but have
only insignificant effect on the illumination resistance.

October 1972



“ RPY82

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

Cell voltage, d.c. and repetitive peak \' max. 100 V

Cell voltage, pulse, th< 5 ms,
Prr < once per minute VM max. 250V

Power dissipation (t,, = 2 s) sce graph Pyyax

Power dissipation, pulse Pm max. 5XPrax
Cell current, d.c. and repetitive peak I max. 100 mA
Illumination E max. 50000 Ix
Temperature CdS tablet, operating Tiablet ™Max. +85 9C
Ambient temperature, storage and operation Tamb min. -40 ©°C
storage Tsig max. +50 °cl)
operating Tamb max. +70 ©C

DESIGN CONSIDERATIONS

Apparatus with CdS cells should be designed so that changes in illumination resistance of
the cells during life under rated load from -30% to +70 % (typ. +40 %) do not impair the
circuit performance. Direct sunlight irradiation should be avoided.

CLIMATIC DATA

The device withstands the damp heat test Ca (steady state) of IEC Publication 68-2-3:
severity 56 days, under no-load conditions or under continuous load conditions such that
the tablet temperature is =5 °C above ambient temperature.

MECHANICAL ROBUSTNESS
Tensile test

The device withstands the tensile test of IEC Publication 68-2-21, Test Ua: loading
weight 500 g.

Pull test

The device withstands the following test: The leads are bent outwards over an angle of
90° at2mm from the stress relief band; a pulling force of 500 g is then applied at the
end of the leads.

1) Operation of the cell counteracts the deteriorating effect of long periods at high tem -
perature. The maximum operating temperature is therefore higher than the maxi-
mum storage temperature.

November 1972 3
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RPY84

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

Data based on pilot production

Side sensitive cadmium sulphide photoconductive cell protected by a lacquer coating.
The device withstands the steady state damp heat test of IEC publication 68-2-3 (test Ca:-
severity 56 days).

QUICK REFERENCE DATA

Power dissipation at T, = 25 OC P max. 0,75 W
Cell voltage, d.c. and repetitive peak \% max. 400 V
Cell resistance at 50 1x,
2700 X colour temperature rlo typ. 1150 Q@
Spectral response, current rise and
decay curves type D
Outline dimensions max. 29,5x12,6x1,5 mm
MECHANICAL DATA Dimensions in mm
IA 29,5 max |=1,65
TA - \|L, ==|—._‘§ 20,43
|
12,6 o
max >~
A\
1,0»' -
2,2 max
' ¥
1,5 max F {1 =5
g ;E’Lr TU_T
<+—— 37min
Soldering 7266931
The cell may be soldered directly into the circuit but heat conducted to the tablet should

be kept toa minimum by the use of a thermal shunt. The cell may be dlpsoldered a solder
temperature of 240 0C for maximum 10 s upto a point 5mm from the stress relief band.

Mounting

The cell is not insulated electrically and should be mounted accordingly.
Notice

If the cell is to be encapsulated, request manufacturer's instructions.

1) Stress relief band.

November 1972 1



RPY84

ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina -
tion, colour temperature of the light source, voltage, current, temperature, total time

of operation in the circuit and time of operation during the last 24 hours prior to the

measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-

ditions and at delivery.

Basic characteristics at Tambp = 23 OC, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance
measured with 400 V d.c. applied via
1 MQ, 20 s after switching off the illumination

Equilibrium dark resistance
measured with 400 V d.c. applied via 1 M,
30 minutes after switching off the illumination

Initial illlumination resistance
measured at 10 V d.c.. illumination = 50 1x,
after 16 hrs in darkness 2)

Equilibrium illumination resistance
measured at 10 V d.c., illumination = 50 Ix,
after 15 min under the measuring conditions

Negative temperature response of
illumination resistance

rat0,5Vd.c.

Voltage response T 10Vd e

Tdo

I'de

31

o

Tle

> 9
> 200
700 to 3300
typ. 1150
700 to 4100
typ. 1450
typ. 0,2
< 0,5
typ. 1,05

MQ 1)

MQ 1

%/°C
%/°C

1) The spread of the dark resistance is large and values higher than 100 M2 and 1000
MQ are possible for the initial dark resistance and the equilibrium dark resistance

respecitively.

2) After 16 hours in darkness changes in the CdS material are still occurring but have

only insignificant effect on the illumination resistance.

October 1972



RPY84

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

Cell voltage, d.c. and repetitive peak \% max. 400 \%

Cell voltage, pulse, th< S ms,
Prr < once per minute VM max. 1000 \Y%

Power dissipation (t,, = 2 s) see graph Pmax

Power dissipation, pulse Pum max. Smeax

Cell current, d.c. and repetitive peak I max. 560 mA

Illumination E max. 50000 Ix

Temperature CdS tablet, operating Tiablet Max. +85 o°c

Ambient temperature, storage and operating Tamb min. -40 °c
storage Tsig max. +50 oc 1)
operating Tamb max. +70 °c

DESIGN CONSIDERATIONS

Apparatus with CdS cells should be designed so that changes in illumination resistance of
the cells during life under rated load from =30% to +70% (typ. +40 %) do not impair the
circuit performance. Direct sunlight irradiation should be avoided.

CLIMATIC DATA

The device withstands the damp heat test Ca (steady state) of IEC Publication 68-2-3:
severity 56 days, under no-load conditions or under continuous load conditions such that
the tablet temperature is Z 5 °C above ambient temperature.

MECHANICAL ROBUSTNESS

Tensile test

The device withstands the tensile test of IEC Publication 68-2-21, Test Ua: loading
weight 500 g.

Pull test

The device withstands the following test: The leads are bent outwards over an angle of
90° at 2 mm from the stress relief band; a pulling force of 500 g is then applied at the
end of the leads.

1) Operation of the cell counteracts the deteriorating effect of long periods at high tem-
perature. The maximum operating temperature is therefore higher than the maxi-
mum storage temperature.
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CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

Data based on pilot production

Side sensitive cadmium sulphide photoconductive cell protected by a lacquer coating.
The device withstands the steady state damp heat test of IEC publication 68-2-3 (test Ca:
severity 56 days).

QUICK REFERENCE DATA

Power dissipation at Tymp = 25 °C P max, 0,500 w
Cell voltage, d.c. and repetitive peak \4 max. 200 \Y
Cell resistance at 50 1x,

2700 K colour temperature Ijo typ. 1150 Q
Spectral response, current rise and

decay curves type D
Outline dimensions max. 15x12,6x1,5 mm

MECHANICAL DATA Dimensions in mm
1 15 max —> |<—1,65
N7 *

: I

|
v A
I

r’“ > € == @#0,43
| !
|

‘2.2 max
] .
+5mas| g
) [} |
«—— 37min—— —»!
Soldering 1266928

The cell may be soldered directly intothe circuit but heat conductedto the tablet should be
kept toa minimum by the use of a thermal shunt. The cell may be dipsoldered at a solder temp-
erature of 240 °C for maximum 10 s up toa point 5mm from the stress relief band.

Mounting

The cell is not insulated electrically and should be mounted accordingly.
Notice

If the cell is to be encapsulated, request manufacturer's instructions.

1) Stress relief band.
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ELECTRICAL DATA

General

The electrical properties of CdS cells are dependent on many factors such as illumina-
tion, colour temperature of the light source, voltage, current, temperature, total time

of operation in the circuit and time of operation during the last 24 hours prior to the

measurement. The following basic characteristics are therefore only check points of the
electrical properties of these devices measured with defined values of the various con-

ditions and at delivery.

Basic characteristics at Tamp = 25 °C, illumination with colour temperature of 2700 K

and at delivery

Initial dark resistance
measured with 200 V d.c. applied via
1 MQ, 20 s after switching off the illumination

Equilibrium dark resistance
measured with 200 V d.c. applied via 1 MQ,
30 minutes after switching off the illumination

Initial illumination resistance
measured at 10 V d.c., illumination = 50 1x,
after 16 hrs in darkness 2)

Equilibrium illumination resistance
measured at 10 V d.c., illumination = 50 1x,
after 15 min under the measuring conditions

Negative temperature response of
illumination resistance

rat0,5Vd.c.

Volt
oltage response TV 4. c.

Tdo

Tde

Tlo

Tle

> 9
> 100
700 to 3300
typ. 1150
700 to 4100
typ. 1450
< 0,5
typ. 0,2
typ. 1,05

M@ 1)

MQ 1)

%/°C
%/°C

1y The spread of the dark resistance is large and values higher than 100 M and 1000
MQ are possible for the initial dark resistance and the equilibrium dark resistance

respecitively.

2)  After 16 hours in darkness changes in the CdS material are still occurring but have

only insignificant effect on the illumination resistance.
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Cell voltage, d.c. and repetitive peak \' max. 200 A

Cell voltage, pulse, th< 5 ms,
Prr < once per minute VM max. 500 v

Power dissipation (t,, = 2 s) see graph Ppax

Power dissipation, pulse PM max. 5x Pmax

Cell current, d.c. and repetitive peak I max. 250 mA

Ilumination E max. 50000 Ix

Temperature CdS tablet, operating Ttablet Max. +85 °c

Ambient temperature, storage and operation Tamb max. -40 oc
storage Tstg max. +50 oc 1y
operating Tamb max. +70 oc

DESIGN CONSIDERATIONS

Apparatus with CdS cells should be designed so that changes in illumination resistance of
the cells during life under rated load from =309 to +70 % (typ. +40 %) do not impair the
circuit performance. Direct sunlight irradiation should be avoided.

CLIMATIC DATA

The device withstands the damp heat test Ca (steady state) of IEC Publication 68-2-3:
severity 56 days, under no-load conditions or under continuous load conditions such that
the tablet temperature is =5 °C above ambient temperature.

MECHANICAL ROBUSTNESS

Tensile test

The device withstands the tensile test of IEC Publication 68-2-21, Test Ua: loading
weight 500 g.

Pull test

The device withstands the following test: The leads are bent outwards over an angle of
90° at 2mm from the stress relief band; a pulling force of 500 g is then applied at the
end of the leads.

1) Operation of the cell counteracts the deteriorating effect of long periods at high tem -
perature. The maximum operating temperature is therefore higher than the maxi-
mum storage temperature.
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INDEX

INDEX OF TYPE NUMBERS

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

Type No. Part | Section Type No. Part | Section| Type No. Part|Section
AA119 b | GePC AEY29R 4a Mw BA148 la |R
AAY21 b | GePC AEY31 4a Mw BA182 1b |T
AAY30 b | GeGB | AEY31A 4a Mw BA216 1b | Siw
AAY32 Ib | GeGB | AF124 3 HF BA217 1b |SiW
AAY39 4a | Mw AF125 3 HF BA218 1b | SiW
AAY39A 4a Mw AF126 3 HF BA219 1b |SiW
AAYSI 4a Mw AF127 3 HF BA220 1b |SiW
AAYS1R 4a Mw AF139 3 HF BA221 1b | SiW
AAYS52 4a Mw AF239 3 HF BA222 1b | SiW
AAYS2R 4a Mw AF239S 3 HF BA314 1b | SiW
AAYS59 4a | Mw AF267 3 HF BA315 1b | Siw
AAZ13 b | GeGB | ASY26 3 Sw BA316 Ib | SiW
AAZ15 Ib | GeGB | ASY27 3 Sw BA317 1b [SiW
AAZ17 Ib | GeGB | ASY28 3 Sw BA318 - b | SiW
AAZI18 Ib | GeGB | ASY29 3 Sw BAV10 Ib | SiW
AC125 2 LF ASY73 3 Sw BAV18 1b | SiW
AC126 2 LF ASY74 3 Sw BAV19 Ib | SiW
AC127 2 LF ASY75 3 Sw BAV20 1b | SiW
AC127/01 2 LF ASY76 3 Sw BAV21 1b | SiW
AC128 2 LF ASY77 3 Sw BAV40 Ib |Sp
AC128/01 2 LF ASY80 3 Sw BAV41 Ib | Sp
AC132 2 LF ASZ15 2 P BAV42 1b | Sp
AC132/01 2 LF ASZ16 2 P BAV43 1b | Sp
AC187 2 LF ASZ17 2 P BAV45 1b | Sp
AC187/01 2 LF ASZ18 2 P BAV46 4a | Mw
AC188 2 LF ASZ21 3 Sw BAV70 4a | Mm
AC188/01 2 LF BA100 b | SiA BAV96A 4a | Mw
AD161 2 P BA102 1b T BAV96B 4a | Mw
AD162 2 P BAll4 1b | SiA BAV96C 4a | Mw
AEY29 4a Mw BA145 la R BAV96D 42 | Mw
GeGB = Germanium gold bonded diodes P = Low frequency power transistors
GePC = Germanium point contact diodes R =Rectifier diodes
HF = High frequency transistors SiA  =Silicon alloyed diodes
LF = Low frequency transistors SiW =Silicon whiskerless diodes
Mm = Microminiature devices for Sp =Special diodes

thick -and thin -film circuits Sw  =Switching transistors
Mw = Microwave devices T =Tuner diodes
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Type No. Part | Section Type No. Part | Section| Type No. Part| Section
BAV97 4a Mw BC157 2 LF BCW49 2 LF
BAV99 4a Mm BC158 2 LF BCW56 2 LF
BAWS6 4a Mm BC159 2 LF BCW57 2 LF
BAW62 1b | SiwW BC177 2 LF BCWS58 2 LF
BAW95D 4a Mw BC178 2 LF BCWS59 2 LF
BAWOSE 4a Mw BC179 2 LF BCW69 4a |Mm
BAWOYSF 4a Mw BC200 2 LF BCW70 4a | Mm
BAW95G 4a Mw BC237 2 LF BCW71 4a |Mm
BAX12 1b Siw BC238 2 LF BCW72 4a (Mm
BAX13 1b Siw BC239 2 LF BCX17 4a | Mm
BAX 14 1b SiwW BC264A 4a FET BCX18 4a | Mm
BAX15 1b Siw BC264B 4a FET BCX19 4a | Mm
BAX16 1b Siw BC264C 4a FET BCX20 4a | Mm
BAX17 1b Siw BC264D 4a FET BCY10 2 LF
BAX18 1b Siw BC307 2 LF BCY11 2 LF
BAY96 4a Mw BC308 2 LF BCY12 2 LF
BB104B 1b | T BC309 2 LF BCY30 2 LF
BB104G 1b | T BC327 2 LF BCY31 2 LF
12-BB105A 1b | T BC328 2 LF BCY32 2 LF
12-BB10SB 1b | T BC337 2 LF BCY33 2 LF
12-BB105G 1b | T BC338 2 LF BCY34 2 LF
3-BB106 b | T BC547 2 LF BCY38 2 LF
4-BB106 1b | T BCS548 2 LF BCY39 2 LF
BB110B 1b | T BC549 2 LF BCY40 2 LF
BB110G 1b | T BCS557 2 LF BCYS54 2 LF
BB113 1b | T BCS5S58 2 LF BCYSS 4a | Dual
BB117 1b | T BCS559 2 LF BCYS56 2 LF
BBY31 4a Mm BCW29 4a Mm BCYS7 2 LF
BC107 2 LF BCW30 4a Mm BCY58 2 LF
BC108 2 LF BCW3l1 4a Mm BCYS9 2 LF
BC109 2 LF BCW32 4a Mm BCY70 2 LF
BC146 2 LF BCW33 4a Mm BCY71 2 LF
BC147 2 LF BCW46 2 LF BCY72 2 LF
BC1438 2 LF BCW47 2 LF BCY87 4a | Dual
BC149 2 LF BCW438 2 LF BCY88 4a | Dual
Dual = Dual transistors Mw =Microwave devices
FET = Field -effect transistors SiW = Silicon whiskerless diodes
LF = Low frequency transistors T =Tuner diodes

Mm = Microminiature devices for
thick - and thin-film circuits
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Type No. Part | Section | Type No. Part | Section | Type No. Part|Section
BCY89 4a | Dual BD435 2 P BF200 3 HF
BCZ10 2 LF BD436 2 P BF 240 3 HF
BCZ11 2 LF BD437 2 P BF241 3 HF
BCZ12 2 LF BD438 2 P BF244A 4a |FET
BD115 2 P BDY20 2 P BF244B 4a |FET
BD131 2 P BDY38 2 P BF244C 4a |FET
BD132 2 P BDY60 2 P BF245A 4a |FET
BD133 2 P BDY61 2 P BF 245B 4a |FET
BD135 2 P BDY90 2 P BF245C 4a | FET
BD136 2 P BDY91 2 P BF254 3 HF
BD137 2 P BDY92 2 P BF255 3 HF
BD138 2 P BDY93 2 P BF256A 4a | FET
BD139 2 P BDY9%4 2 P BF256B 4a | FET
BD140 2 P BDY95 2 P BF256C 4a | FET
BD181 2 P BDY96 2 P BF257 3 HF
BD182 2 P BDY97 2 P BF258 3 HF
BD183 2 P BDY98 2 P BF259 3 HF
BD201 2 P BF115 3 HF BF324 3 HF
BD202 2 P BF167 3 HF BF336 3 HF
BD203 2 P BF173 3 HF BF337 3 HF
BD204 2 P BF177 3 HF BF338 3 HF
BD226 2 P BF178 3 HF BF450 3 HF
BD227 2 P BF179 3 HF BF451 3 HF
BD228 2 P BF180 3 HF BF457 3 HF
BD229 2 P BF181 3 HF BF458 3 HF
BD230 2 P BF182 3 HF BF459 3 HF
BD231 2 P BF183 3 HF BF494 3 HF
BD232 2 P BF184 3 HF BF495 3 HF
BF234 2 P BF185 3 HF BFQI0 4a | FET
BD235 2 P BF194 3 HF BFQI11 4a | FET
BD236 2 P BF195 3 HF BFQ12 4a | FET
BD237 2 P BF196 3 HF BFQ13 4a | FET
BD238 2 P BF197 3 HF BFQl4 4a | FET
BD433 2 P BF198 3 HF BFQI5 4a | FET
BD434 2 P BF199 3 HF BFQI6 4a | FET
Dual = Dual transistors LF = Low frequency transistors
FET = Field-effect transistors P = Low frequency power transistors

HF = High frequency transistors
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Type No. Part | Section | Type No. Part | Section| Type No. Part|Section
BFR29 4a | FET BFX34 3 Sw BPX42 4b | PhDT
BFR30 4a | Mm BFX44 3 HF BPX66P 4b | PhDT
BFR31 4a | Mm BFX89 3 HF BPX70 4b |PhDT
BFRS53 4a | Mm BFY44 4a | Tr BPX71 4b | PhDT
BFR63 3 HF BFYS0 3 HF BPX72 4b |PhDT
BFR 64 3 HF BFY51 3 HF BR100 la | Thyr
BFR65 3 HF BFY52 3 HF BR101 3 Sw
BFR90 3 HF BFY55 3 HF BRY39 la |Thyr
BFR91 3 HF BFY70 4a | Tr BRY39(SCS) |3 Sw
BFR92 4a | Mm BFY90 3 HF BRY39(PUT) |3 Sw
BFR93 4a | Mm BLX13 4a | Tr BSS27 3 Sw
BFS17 4a | Mm BLX14 4a | Tr BSS28 3 Sw
BFS18 4a | Mm BLX65 4a | Trx BSS29 3 Sw
BFS19 4a | Mm BLX66 4a | Tr BSS40 3 Sw
BFS20 4a [ Mm BLX67 4a | Tr BSS41 3 Sw
BFS21 4a | FET BLX68 4a | Tr BSV15 3 Sw
BFS21A 4a | FET BLX69 4a | Tr .BSV16 3 Sw
BFS22A 4a | Tr BLX91 4a | Tr BSV17 3 Sw
BFS23A 4a | Tr BLX92 4a | Tr BSV52 4a | Mm
BFS28 4a | FET BLX93 4a | Tr BSV64 3 Sw
BFS92 3 HF BLX94 4a | Tr BSV68 3 Sw
BFS93 3 HF BLY83 4a | Tr BSV78 4a | FET
BFS94 3 HF BLY84 4a | Tr BSV79 4a | FET
BFS95 3 HF BLY87A 4a | Tr BSV80 4a | FET
BFW10 4a | FET BLY88A 4a | Tr BSV81 4a | FET
BFW11 4a | FET BLYS89A 4a | Tr BSV86 3 Sw
BFW12 4a | FET BLY%0 4a | Tr BSV87 3 Sw
BFW13 4a | FET BLY9IA 4a | Tr BSV 88 3 Sw
BFWI16A 3 HF BLY92A 4a | Tr BSV96 3 Sw
BFW71A 3 HF BLY93A 4a | Tr BSV97 3 Sw
BFW30 3 HF BLY%4 4 Tr BSV98 3 Sw
BFW45 2 Defl BPX25 4b | PhDT | BSW4l 3 Sw
BFW61 4a FET BPX29 4b | PhDT | BSW66 3 Sw
BFW92 3 HF BPX40 4b | PhDT | BSW67 3 Sw
BFW93 3 HF BPX41 4b | PhDT | BSW68 3 Sw |
Defl = Deflection transistors PhDT =Photodiodes and transistors
FET = Field-effect transistors Sw  =Switching transistors
HF = High frequency transistors Thyr =Thyristors, diacs, triacs
Mm = Microminiature devices for Tr =Transmitting transistors

thick - and thin-film circuits
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Type No. Part| Section| Type No. Part | Section | Type No. Part|Section
BSW69 3 Sw BU206 2 Defl BYX55series [la (R
BSX12 3 Sw BU207 2 Defl BYX56series |la |R
BSX12A 3 Sw BU208 2 Defl BYX59series [la |[R
BSX19 3 Sw BU209 2 Defl BYX71series [la [R
BSX20 3 Sw BXY27 4a | Mw BZW86series [la TS
BSX21 3 Sw BXY28 4a | Mw BZW9lseries |la |TS
BSX59 3 Sw BXY29 4a Mw BZW93series |la TS
BSX60 3 Sw BYX32 4a | Mw BZX48 1b |Vref
BSX61 3 Sw BY126 la |R BZX49 1b |Vref
BSY38 3 Sw BY127 la |R BZX50 Ib |Vref
BSY39 3 Sw BY164 la |R BZX6l1series |1b |Vreg
BT100Aseries | la | Thyr BY176 la |R BZX70series |la |Vreg
BT10lseries la | Thyr BY179 la | R BZX75series [1b |[Vreg
BT102series la | Thyr BY184 la R BZX79series |1b |Vreg
BTW23series | la | Thyr BY185 la |R BZX84series | 4a |Mm
BTW24series | la | Thyr BY187 la R BZX90 1b | Vref
BTW30series | la | Thyr BY188 la |R BZX91 1b [Vref
HTWilseries | 1o | Thyr BY 206 la_ | R B7ZX92 Ib | Vref

coddlee e fota ! Thyr BYX10 ia R BZX93 b |Vref
BTW33series | la Thyr BYX13series la R BZY78 1b |Vref
BTW34series | la | Thyr BYX22series la |R BZY88series | Ib |Vref
BTWd7series ! 1u | Thyr BYX25series la |R BZY9l1series |la |Vreg
RTW92<eries | 1a | Thyr BYX29zeries 1a 'R BZY93series ! la Vreg
BTX18series la | Thyr BYX30series la IR BZY95series |la |Vreg
BTX4lseries la | Thyr BYX32series la R BZY9%6series | la |Vreg
BTX94series la | Thyr BYX35 la R BZZ714 la |Vreg
BTX95serics la Thyr BYX36series la R BZZ15 la [Vreg
BTY79series la | Thyr BYX38series la R BZZ16 la |Vreg
BTY87series ta | Thyr BYXi39series ia R BZZ17 la |Vreg
BTY9lseries la | Thyr BYX40series la R BZ718 la |Vreg
BU105 2 Defl BYX42series la R BZZ19 la |Vreg
BU108 2 Defl BYX45series la | R BZZ20 la |Vreg
BU126 2 Defl BYX46series la R BZZ21 la |Vreg
BU132 2 Defl BYX48series la R BZ722 la |Vreg
BU133 2 P BYX49series la | R B7723 la |Vreg
BU204 2 Defl BYX50series la R BZ724 la |Vreg
BU205 2 Defl BYX52series la | R BZZ25 la [Vreg
Defl = Deflection transistors Sw = Switching transistors
Mm = Microminiature devices for Thyr = Thyristors, diacs, triacs

thick - and thin -film circuits TS = Transient suppressor diodes
Mw = Microwave devices Vref = Voltage reference diodes
P = Low frequency power transistors Vreg =Voltage regulator diodes
R = Rectifier diodes
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Type No. Part | Section| Type No. Part | Section | Type No. Part| Section
BZZ26 la |Vreg | OSM9110 la | St IN759A 1b |Vreg
BZZ27 la | Vreg 0OSM9210 la St IN821 1b |[Vref
BZ7Z728 la | Vreg OSM9310 la | St 1N823 1b | Vref
BZZ29 la | Vreg 0OSM9410 la St 1IN825 1b | Vref
CAY10 4a | Mw 0SS9110 la | St 1N827 1b |Vref
CQY11B 4b | L 0SS89210 la | St 1N829 1b |Vref
CXY10 4a | Mw 0859310 la | St 1IN914 1b [SiwW
CXY1l1A 4a | Mw 0859410 la | St IN914A 1b |SiW
CXY11B 4a | Mw OTH1200 la | Ign 1IN916 1b |SiW
CXY11C 4a | Mw RPY13 4b | PhC IN916A 1b | SiW
CXY12 4a | Mw RPY17 4b | PhC IN916B 1b | SiW
OA47 1b | GeGB | RPY18 4b | PhC 1N4009 1b |SiW
OA9%0 1b | GePC | RPY19 4b | PhC 1N4148 1b |SiW
OA91 1b | GePC | RPY20 4b | PhC 1N4150 1b [Siw
OA95 1b | GePC | RPY27 4b | PhC 1N4151 1b | SiW
0A200 1b | SiA RPY33 4b | PhC 1N4154 1b |Siw
0A202 1b | SiA RPY41 4b | PhC 1N4446 1b |SiW
0C122 3 Sw RPYS55 4b | PhC 1N4448 Ib |SiW
0C123 3 Sw RPYS8A 4b | PhC IN5152 4a | Mw
ORP10 4b |1 RPY71 4b | PhC INS153 4a (Mw
ORP13 4 |1 RPY76A 4 |1 IN5155 4a |Mw
ORP23 4b | PhC RPY82 4b | PhC INS157 4a |Mw
ORP50 4b | PhC RPY84 . 4b | PhC 1INS5729B 1b |Vreg
ORPS2 4b | PhC RPY85 4b | PhC 1INS5730B 1b |Vreg
ORP60 4b | PhC IN748A 1b | Vreg INS731B 1b |Vreg
ORP61 4b | PhC IN749A b | Vreg IN5732B 1b | Vreg
ORP62 4b | PhC IN750A Ib | Vreg IN5733B 1b |Vreg
ORP66 4b | PhC IN7S51A 1b | Vreg IN5734B 1b |Vreg
ORP68 4b | PhC IN752A b | Vreg IN5735B b |Vreg
ORP69 4b | PhC IN753A 1b | Vreg IN5736B 1b |Vreg
ORP90 4b | PhC IN754A b | Vreg IN5737B 1b |Vreg
OSB9110 la | St IN755A b | Vreg INS5738B 1b |Vreg
0SB9210 la St IN756A 1b | Vreg IN5739B 1b |Vreg
OSB9310 la | St IN757A b | Vreg IN5740B 1b |Vreg
OSB9410 la St IN758A 1b | Vreg INS741B b |Vreg
GeGB = Germanium gold bonded diodes SiA  =Silicon alloyed diodes
GePC = Germanium point contact diodes SiW =Silicon whiskerless diodes
I = Infrared devices St =Rectifier stacks
Ign = Ignistors Sw  =Switching transistors
L = Light emitting devices Vref = Voltage reference diodes
Mw = Microwave devices Vreg = Voltage regulator diodes
PhC = Photoconductive devices
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Type No. Part | Section] Type No. Part | Section | Type No.| Part | Section
INS5742B 1b Vreg 2N1893 3 HF 2N3771 2 P
1IN5743B 1b Vreg 2N2218 3 Sw 2N3772 2 P
1IN5744B 1b Vreg 2N2218A 3 Sw 2N3819 4a FET
IN5745B 1b Vreg 2N 2219 3 Sw 2N3823 4a FET
1IN5746B 1b Vreg | 2N2219A 3 Sw 2N3866 4a Tr
IN5747B 1b Vreg 2N2221 3 Sw 2N3924 4a Tr
IN5748B 1b Vreg | 2N2221A 3 Sw 2N3926 4a Tr
IN5749B 1b Vreg 2N 2222 3 Sw 2N3927 4a Tr
IN5750B 1b Vreg 2N2222A 3 Sw 2N3966 4a FET
INS751B 1b Vreg 2N 2297 3 HF 2N4036 3 Sw
IN5752B 1b Vreg 2N2368 3 Sw 2N4091 4a FET
IN5753B 1b Vreg 2N 2369 3 Sw 2N4092 4a FET
IN5754B 1b Vreg 2N2369A 3 Sw 2N4093 4a FET
INS5755B 1b Vreg 2N 2483 3 HF 2N 4347 2 P
INS5756B 1b Vreg 2N 2484 3 HF 2N4391 4a FET
IN5757B 1b Vreg 2N2894 3 Sw 2N4392 4a FET
2N706A 3 Sw 2N2894A 3 Sw 2N4393 4a FET
2N708 3 Sw 2N2904 3 Sw 2N4427 4a Tr
2N743 3 Sw 2N2904A 3 Sw 2N4856 4a FET
2N744 3 Sw 2N2905 3 Sw 2N4857 4a FET
2N753 3 Sw 2N2905A 3 Sw 2N4858 4a FET
2N914 3 Sw 2N 2906 3 Sw 2N4859 4a FET
2N918 3 HF 2N2906A 3 Sw 2N4860 4a FET
2N929 2 LF 2N2907 3 Sw 2N4861 4a FET
2N930 2 LF 2N2907A 3 Sw 61SV 4b I
2N1302 3 Sw 2N3055 2 P 40809 2 LF
2N1303 3 Sw 2N3303 3 Sw 40819 2 LF
2N1304 3 Sw 2N3375 4a Tr 40820 3 HF
2N1305 3 Sw 2N3426 3 Sw 40829 3 HF
2N1306 3 Sw 2N3442 2 P 40835 3 HF
2N1307 3 Sw 2N3553 4a Tr 56200 2,3,4a| A
2N1308 3 Sw 2N3570 3 HF 56201 2 A
2N1309 3 Sw 2N3571 3 HF 56201a 2 A
2N1613 3 HF 2N3572 3 HF 56201b 2 A
2N1711 3 HF 2N3632 4a Tr 56201c 2 A
A = Accessories P =Low frequency power transistors
FET = Field-effect transistors Sw =Switching transistors
HF = High frequency transistors Tr = Transmitting transistors
I = Infrared devices Vreg = Voltage regulator diodes
LF = Low frequency transistors

March 1973




INDEX

Type No.| Part Section | Type No. Part | Section | Type No.|Part | Section
56201d 2 A 56262A la A 56314 la DH
56201e 2 A 56263 lato4a| A 56315 la DH
56203 2 A 56264A la A 56316 la A
56207 3,4a | A 56265 2,3,4a | A 56318 la DH
56208 2,3,4a | A 56268 la DH 56319 la DH
56209 2,3,4a | A 56271 la DH 56324 2 A
56210 2,3,4a | A 56278 la DH 56325 2 A
56218 2,3,4a | A 56280 la DH 56326 2,3 A
56226 2,3,4a | A 56284 la DH 56333 2,3 A
56227 2,3,4a | A 56290 la HE 56334 a DH
56230 la HE 56293 la HE
56231 la HE 56295 la A
56233 la A 56299 la A
56234 la A 56302 2 A
56239 2 A 56303 2 A
56245 2,3,4a | A 563098 la A
56246 lato4a | A 56309R la A
56253 la DH 56311 ia WH
56256 la DH 56312 la DH
56261 2 A 56313 la DH
A = Accessories HE = Heatsink extrusions
DH = Diecast heatsinks WH = Water cooled heatsinks

MAINTENANCE TYPE LIST

The type numbers listed below are not included in this handbook .

Detailed information will be supplied on request.

BPY10 OAP12
BPY68 OCP70
BPY69 ORP3IN
BPY76 ORP63
BPY77 RPY43
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Photosensitive diodes and transistors

Light emitting diodes

Infra-red sensitive devices

Photoconductive devices






