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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 fromthosepublished 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 the dates indicated.

Part 1a Transmitting tubes for communications

and Tubes for r.f. heating

Part 1b Transmitting tubes for communication

Part 2

Tubes for r.f. heating

Amplifier circuit assemblies

Microwave products

Communication magnetrons
Magnetrons for micro-wave heating
Klystrons

Traveling-wave tubes

Part 3 Special Quality tubes;

Miscellaneous devices

Part 4 Receiving tubes

Part 5a Cathode-ray tubes

Part 5b Camera tubes; Image intensifier tubes

Part 6 Products for nuclear technology

Part 7

Photodiodes

Photomultiplier tubes
Channel electron multipliers
Geiger-Mueller tubes

Gas-filled tubes

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

Switching diodes

Part 8 T.V. Picture tubes

October 1974

April 1973

Types PB2/500 + TBW15/125

August 1974

October 1974
Diodes
Triodes
T-R Switches
Microwave Semiconductor devices
Isolators Circulators

March 1972

September 1973
November 1973
December 1973

January 1974

Neutron tubes
Photo diodes

February 1974
Thyratrons
Ignitrons
Industrial rectifying tubes
High-voltage rectifying tubes

May 1974



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

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

Part 1a Rectifier diodes and thyristors

Part 1b

Part 2

Part 3

Part 4a

Part 4b

Part 5

Part 6

Rectifier diodes
Voltage regulator diodes (> 1,5 W)
Transient suppressor diodes

Diodes

Small signal germanium diodes
Small signal silicon diodes
Special diodes

Low frequency transistors

High frequency and switching transistors

Special semiconductors

Transmitting transistors
Microwave devices
Field-effect transistors

Devices for opto-electronics

Photosensitive diodes and transistors
Light emitting diodes
Photocouplers

Linear integrated circuits

Digital integrated circuits

DTL (FC family)
CML (GX family)

June 1974

Thyristors, diacs, triacs
Rectifier stacks

July 1974

Voltage regulator diodes (< 1,5 W)
Voltage reference diodes
Tuner diodes

July 1974

October 1974

November 1974

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

December 1974

Infra-red sensitive devices
Photoconductive devices

July 1973

April 1974
MOS (FD family)
MOS (FE family)

December 1974



COMPONENTS AND MATERIALS (GREEN SERIES)

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

Part 1 Functional units, Input/output devices,

Electro-mechanical components, Peripheral devices

High noise immunity logic FZ/30-Series -

Circuit blocks 40-Series and CSA70
Counter modules 50-Series
Norbits 60-Series, 61-Series

Part 2aResistors
Fixed resistors
Variable resistors
Voltage dependent resistors (VDR)
Light dependent resistors (LDR)

Part 2b Capacitors

Electrolytic capacitors
Paper capacitors and film capacitors

Part 3 Radio, Audio, Television

Loudspeakers
Television tuners, aerial input
assemblies

Part 4a Soft ferrites

Ferrites for radio, audio and television

Small coils

Part 4b Piezoelectric ceramics, Permanent magnet materials

Part 5 Ferrite core memory products
Ferroxcube memory cores
Matrix planes and stacks

Part 6 Electric motors and accessories

Small synchronous motors
Stepper motors

Part 7 Circuit blocks

Circuit blocks 100 kHz-Series
Circuit blocks-1-Series
Circuit blocks 10-Series

November 1974

June 1974

Circuit blocks 90-Series
Input/output devices
Electro-mechanical components
Peripheral devices

September 1974

Negative temperature coefficient
thermistors (NTC)

Positive temperature coefficient
thermistors (PTC)

Test switches

December 1974

Ceramic capacitors
Variable capacitors

June 1973

n Ananta fane anl A whita T
Components for black and white TV

Components for colour television
Deflection assemblies for camera
tubes

October 1973

Ferroxcube potcores and square cores
Ferroxcube transformer cores

October 1973
January 1974

Core memory systems

March 1974

Miniature direct current motors

September 1971

Circuit blocks for ferrite core
memory drive
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TYPE DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE

FOR SEMICONDUCTOR DEVICES
This type designation code applies to discrete devices and tomultiple 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 1.0 to 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

l)A multiple device is definedas a combination of similaror dissimilar active
devices, contained in a common encapsulation that cannot be dismantled, and
of which all electrodes of 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 H 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 (R¢h j-mb > 15 °C/W)

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

Transistor for h.f. applications (R¢h j-mb > 15 °C/W)

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

Magnetic sensitive diode; Field probe

A~ - Q T m g Q0

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

o

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

=

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

Photocoupler

Radiation sensitive device 1y

Radiation generating device

o vz

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

92}

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 oc/w)
Multiplier diode, e.g. varactor, step recovery diode

Rectifying diode. booster diode, efficienc

N < X C

Voltage reference or voltage regulator diode 1y

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

2 } I 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 H 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) rectifier 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 hyphen (-)

THE BASIC PART being the same for the whole range, is in accordance with the desig-
nation code for discrete devices.

THE SUFFIX PART consists of:

a) for voltage reference or voltage regulator diodes

one letter followed by the typical working voltage and where appropriate the letter R 1)
The first letter indicates the nominal tolerance of the working voltage in %.

A 1%
B 2%
C 5%
D 10%
E 15%

The typical working voltage is related to the nominal current rating for the whole
range. The letter V is used to denote the decimal comma when this occurs.

b) for rectifier 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 voltage
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 pm 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 versions are not specially indicated.

4 l l l | March 1974



RATING SYSTEMS

RATING SYSTEMS

ACCORDING TO IL.E.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, withthe
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 to provide acceptable
serviceability of thedevice, 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 variationg
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



LETTER SYMBOLS

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

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS

Basic letters

The basic letters to be used are:
I, i =current
V, v = voltage
P, p = power.

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

Subscripts

A a Anode terminal

(AV), (av) Average value

B, b Base terminal, for MOS devices: Substrate

(BR) Breakdown

C,c Collector terminal

D, d Drain terminal

E,e Emitter terminal

F, f Forward

G, g Gate terminal

K, k Cathode terminal

M, m Peak value

0,0 As third subscript: The terminal not mentioned is open circuited
R, r As first subscript: Reverse. As second subscript: Repetitive.

As third subscript: With a specified resistance between the terminal
not mentioned and the reference terminal.
(RMS), (rms) R.M.S. value
As first or second subscript: Source terminal (for FETS only)
S, s As second subscript: Non-repetitive (not for FETS)
As third subscript: Short circuit between the terminal not mentioned
and the reference terminal
X, x Specified circuit
Z,z Replaces R to indicate the actual working voltage, current or power
of voltage reference and voltage regulator diodes.

Note : No additional subscript is used for d.c. values.

February 1974



LETTER SYMBOLS

Upper-case subscripts shall be used for the indication oft
a) continuous (d.c.) values (without signal)
Example Ig

b) instantaneous total values
Example ig

c) average total values ’
Example IB(AV)

d) peak total values
Example Igpg

e) root-mean-square total values

Example IB(RMS)

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

a) instantaneous values
Example i},

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

Example Iy,

d) average values
Example Ip(3v)

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

Additional rules for subscripts

Subscripts for currents

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

Examples : Ig i, ip, Thm

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

Examples: Ig, IR, ir, If(rms)

2 ” || February 1974



LETTER SYMBOLS

Subscripts for voltages

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

Examples: V., v, v |,V
! BE' 'BE 'be’ 'bem
Diodes: To indicate a forward voltage (anode positive with respect to cathode), the

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

o Vo, v

Examples: VF R Vp Vrm

Subscripts for supply voltages or supply currents

Supply voltages or supply currents shall be indicated by repeating the appropriate term-
inal subscript.
Exe les: V 1.
Xampies: Yoo Ygg
Note: If it is necessary to indicate a reference terminal, this should be done by a third
subscript

Example : VooR

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

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

Examples: I = continuous (d.c.) current flowing

B2 . .
into the second base terminal

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

emitter

Subscripts for multiple devices

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

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

VlC—ZC = continuous (d.c.) voltage between
o the collector terminals of the
first and the second unit.

February 1974 3



LETTER SYMBOLS

Application of the rules

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

collector
current

(no signal)

time 7265988

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS
Definition

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

Basic letters

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

B,b = susceptance; imaginary part of an admittance
C = capacitance

G, g = conductance; real part of an admittance

H,h = hybrid parameter

L = inductance

R,r = resistance; real part of an impedance

X,x = reactance; imaginary part of an impedance
Y,y = admittance;

7,z = impedance;

4 II February 1974



LETTER SYMBOLS

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

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

b) all inductances and capacitances.

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

Subscripts

General subscripts

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

F, f = forward; forward transfer
I,i(or 1) = input

L,1 = load

O, o (or 2) = output

R, r = reverse; reverse transfer
S, s = source

Examples: ZS’ hf, hF

The upper-case variant of a subscript shall be used for the designation of static (d.c.)
values.

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

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

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

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

Ze = Re + le = small-signal value of the external impedance

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

h

Examples: hFE’ yRE’ e

February 1974 5)



LETTER SYMBOLS

Subscripts for four-pole matrix parameters

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

Examples: h], (or hll))

h™ (or h
n° (or h2H
f 21
hr (or h1 2)
A further subscript is used for the identification of the circuit configuration. When no
confusion is possible, this further subscript may be omitted.

Examples: hfc (or h21e)’ hFE (or hZIE)
Distinction between real and imaginary parts

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

Examples: Z, =R, +jX,
i i i

Yie = 8te * bee
If such symbols do not exist or if they are not suitable, the following notation shall be
used:

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

Im (hib) etc. for the imaginary part of hih

6 ' , l I February 1974



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: ¢e, ¢, P be = dgte ; unit : watt, W.

Radiant intensity

The radiant intensity of a source in a given direction 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: I, I 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.

Symbols: Eg, E Ee =%‘f; unit: watt per square metre, W/mz.
Light
Radiation capable of stimulating the organ of vision. 1 -

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 standard spectral
luminous efficiency.

Symbols : ¢y, ¢; unit: lumen, Im.

Lumen

SI unit of luminous flux: luminous flux emitted within unit solid angle (one steradian) by a
point source having a uniform intensity of 1 candela. (An isotropic source of intensity 1
candela emits 47 lumens of luminous flux.)

Symbol: 1m.
1y For convenience, exceptions from this definition are made in the data sheets, e.g.

dark and light currents (excluding and including respectively near infrared radiation)
of a phototransistor, light rise time of a near-infrared light emitting diode.
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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, I Iy === ; 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: cd; 1 cd =1 1m/sr.

I1luminance

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.

- oy

Symbols: Ey, E Evy dA

; 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: Ix; 11x = 1 1m/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.

” August 1971
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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 efficiency (Q. E.) at a given wavelength of incident radiation may be compu-
ted from:

_const. X sp

Q.E.

A
where: s = spectral sensitivity (amperes per watt) at wavelength A
A = wavelength of incident radiation (nanometres)
const. = hc,/e = 1.24 x 103 W.nm/A
h = Planck constant
Cq = 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.

August 1971
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GENERAL

DEFINITIONS OF SENSITIVITY

These definitions apply more directly to photocathode sensitivity. For devices in
which itisnecessary 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/mZ2.

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 quotientof (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 thephoto-
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.
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Photosensitive diodes and transistors






BPX25
BPX29

SILICON PLANAR EPITAXIAL PHOTOTRANSISTORS

General purpose n-p-n silicon phototransistors in TO-18.

The BPX25 has a lens, the BPX29 has a plane window.

QUICK REFERENCE DATA

Collector -emitter voltage (open base)
Collector current (peak value)
Junction temperature
Collector dark current
Ig=0; Ve =24V
Collector light current
Ig=0;Veg = 6 V; at 1000 Ix

Wavelength at peak response

VcEO

Icm

Ty

lero D)

Icroq)

ka

max.

max.

max.

32 \%
200 mA
150 e
500 nA

BPX25 | BPX29
13 0,8 mA
800 nm

MECHANICAL DATA

BPX25

TO-18, except for
lens

Collector connected
to case

BPX29
TO-18, except for

Dimensions in mm

|
. 69 . I
S qu—>[<—~ 12,7min  ——! 775932

window . L veus
Collector connected r%gx g
to o L_ - | |

r?\’gx 'lk"” 12,7min  ——l 7253326
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BPX25
BPX29

RATINGS Limiting values in accordance 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.)

Collector current (peak value)

Power dissipation

Total power dissipation up to T,y = 25 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

CHARACTERISTICS

Collector dark current

IB=0;VCE=24V

IB = 0', VCE =24 V; Tamb = 100 OC

Collector light current

Ig = 0; VCE =6 V; tungsten filament lamp
source with T, = 2700 K;
Ey = 1000 Ix (7,7 mW /em2)

D.C. current gain

Io=2mA; Ve =6V

Cut-off frequency

Source: modulated GaAs; 0,4 mW/cm2
Load : optimum (50 Q); Vg =24V

VcBo max. 32
VCEO max. 32
VEBO max. 5
IC max. 100
Icm max. 200
Peot max. 300
Tstg -65 to + 150
Tj max. 150
Rt i_. = 0,4
(B0 J o 7
Rth j-c 0,15

I typ. 100
CEOD) < 500
typ. 15
lceo@ 2 100
BPX25
Ie - >
CEO(L)  typ. 13
feo typ. 200

<

28

mW

oC

Tamb = 25 °C unless otherwise specified

BPX29

0,25 mA
0,8 mA

500

150 kHz

I ' September 1974



BPX25

BPX29
CHARACTERISTICS (continued)
BPX25 | BPX29
Switching times 5 N
Delay time ) tq wp. L0} 2.5 us
Jel 5 < 37 0 5’ O HS
. 1,5 5 Ms
Rise time ty iyp 3.0 é; i:
typ. 0,2 5
Storage time b <yp 0.4 8’/21 tll:
. 1.5 3, " <
Fall time tf t<y“p 4.0 83 E:
Wavelength at peak response Apk  typ. 800 800 nm -
) 7260796
TTTTTTTT
TTTTTTTT
spectral response [
relative
response
(%)
100
A
A
4
50
\‘
N
N
0
0.4 0.6 A (pm) 12

1) Source: modulated GaAs: 0,4 mW/cm2

Load: optimum (50 )
VeE =24V

Improved switching times can be obtained by a quiescent bias current.

I.e. Ig = 2 pA: tg < 0,2 ps.
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BPX25

BPX29
30 © 7267709 30 7267853
source colour temp. =2700K |-4— BPX25 source colour temp. =2700K |—— BPX29
I3=0 Tamp =25 °C Ig=0 Tamb = 25 °C
typical values 1 typical values
IGREO(L) [TT1TT CEO(L) [T1TT]
illumination = (mA) illumination =
(mA) - \)
1500 1x \, 70001x
B / RN
. 4 \ 4 RN
20 20 y
- S 6000 1x
1000 1x 7 7N
7 yd \
P \ A
A 5000 1x
AN yd o M
- 500 1x 4] P N ]
= A 40001
: 10 > < 10 A = W
- T - 11T
- gt
- 43000 Ix
[ d =" 1]
- -—— T
—-— ZiO(i) 1ix- 1 [4—=2000 1x|
§ [
101 10001x
0 O e,
0 20 Vo (V) 40 0 20 Vgg(V) 40
7267711 2 7267710
illumination = 1000 1x 10 1 ll'
T, =2700K; Ig=0 — I5=0
20| VCg=6V | Vep =24V /
I typ. values )
CEO(L) \ (HA)
(mA) \ /
pd /
15 P \ 10 /
T \
~BPX 25 \ /
/
Ptot max ™ /
10 T f-typ
\ /
| | *
| i \ 1 .
! \ 7
JE e aEAaaaaRa
| | A\ /
| | /
I /
HEEE -1 /
0 H i 10
0 50 100 150 0 50 100 150
Tamb (°c) Taunb (°C)
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BPX25

BPX29
-00
-150 150 7267708
-300 300
—450 BPX 25 450
] BPX 29
-60° \ /F— 600
_750 750 —
90° 900
100 75 50 25 0 25 50 75 100
N (%)
October 1973 —H H 5






BPX40

SILICON PLANAR PHOTODIODE

Unencapsulated photodiode for general purpose applications.

QUICK REFERENCE DATA
Reverse voltage VR max. 18 Vv
Light sensitivity
VR =15 V; E = 1000 Ix N typ. 14 nA/Ix
Dark reverse current at Vp = 15V Id < 0,5 pA
- Wavelength at peak response Apk typ. 800 nm
MECHANICAL DATA Dimensions in mm
1,4
1 <22+ 095
' '
— k
= é +¢0,15 -
i ¥ !
- 30»—»4—3‘3—»4— 30 —»

7259606.1

Slice thickness 0,27 mm
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BPX40

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

Voltage
Reverse voltage Vr max. 18 'V
Currents
Forward current Ig max. 5 mA
Dark reverse current IR max. 2 mA
Temperatures
Storage temperature TStg -65to+125 ©°C
Junction temperature T; max. 125 °C
THERMAL RESISTANCE
From junction to ambient in free air Ry j-a = 0,5 9C/mwW
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Dark reverse current
B typ. 0,01 pA
=15V Iq < 05 A
- . - 0 typ. 0,6 pA
Vg = 15V; Ty = 100 °C Iq z 40 A
Photovoltaic mode
= 1000 Ix; T, = 2700 K (equivalent to 7,7 mW /cm?)
Light reverse current; V =0 I t>yp ig ﬁ
Forward voltage; I =0 VF t>yp ggg xg
Light sensitivity with external voltage 1y
=15 V; E = 1000 1x; T = 2700 K
(equlvalent to 7,7 mW/cmZ) N t>yp 10’12 Ezﬁi
Wavelength at peak response Apnk typ. 800 nm
Diode capacitance; f = 500 kHz
VR =15V Cq typ. 90 pF
VR =0 Cq typ. 300 pF
—= Cut-off frequency (modulated GaAs source) feo typ. 500 kHz

1y The value of light current increases with temperature by an amount approx1mately
equal to the increase in dark current.
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BPX40

7262602
Iy
(pAa) typical values
— o
Tamp = 25 °C
2 T, = 2700 K
10
[—E = 5000 Ix
2000 1x
T \
1000 1x
10 L A s -
500 1x 1
]
~
1
1 10 102 103 Vg mv) 104
104 e S SR Lo cl.
HEH—
T 1
Iy typical values
(BA) Tamb = 25 °C
Te = 2700 K
103
2
10 E = 5000 1x
F-HHHH Y
2000 1x
T T
1000 1x ‘\
10 LI i
500 1x
1 Ll
2 3 4 5 6
1 10 10 10 10 10 Ry ) 10
March 1972 - ” ” 3



BPX40

10 7260441

-
Vr=15V
Iy P
(pA) 7
e
-
ma /,,’
1
”
-1 yd
//
s

107 £
v
7
//
1072
P 4
P

4
1073

0 25 50 75  Tamb (°C) 100

4 | I March 1972
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BPX41

SILICON PLANAR PHOTODIODE

Unencapsulated photodiode 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
Dark reverse current at Vp =15V Iq < 1 pA
Wavelength at peak response Apk typ. 800 nm
MECHANICAL DATA Dimensions in mm
21:5 <— 35 —» 18
¥ v
a k y
o i 3015 -
[} [)
7 le— 30 —»

b 72596071

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 Vv
Currents
Forward current - - Ig max. 10 mA
Dark reverse current Ig max. 5 mA
Temperatures
Storage temperature Tstg -65to+125 ©OC
Junction temperature Tj max. 125  °C
THERMAL RESISTANCE
From junction to ambient in free air Rip j-a = 0,5 O°C/mw
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Dark reverse current
. typ. 0,02
VR = 15V I b 10 L“:
VR = 15 V; Ty = 100 °C Iq oo 22 p“ﬁ
Photovoltaic mode
E = 1000 Ix; T, =2700 K (equivalent to 7,7 mW /cm2)
Light reverse current; V = 0 11 t>yp gg Ei
> 330 mV

Forward voltage; 1 = 0 Vg typ 350 mV

Light sensitivity with external voltage 1)
Vg =15 V; E = 1000 Ix; T = 2700 K

(equivalent to 7,7 mW /cm2) N t>yp Z(l) Eﬁﬁi
Wavelength at peak response Xpk . 806  nm
Diode capacitance; f = 500 kHz

VR =15V Cq typ. 250 pF
Vg =0 Cq typ. 800 pF
— Cut-off frequency (modulated GaAs source) feo - typ. 500 kHz

1) The value of light current increases with temperature by an amount approximately
equal to the increase in dark current.
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BPX41

72

2603

11
Iy ] L l
(pA) E = 5000 lx typical Vahi)es
Tamb = 25 °C
T = 2700 K
2
10 2000 1x
T
T
1000 1x \
T \
INRNAL \
| 500 Ix
10
1
1 10 102 103 Vi (mv) 10%
104 B S S T 7252600
T
T 1
e typical values
(na) Tart = 25 0C
T, = 2700 K
103
E = 5000 1x
, LTI
10 =2000 1x = a1l
1000 1x
LT W\
500 1x W
10
1 Li]
1 2 3 4 5 6
10 10 10 10 10 Ry @) 10

March 1972 l I



BPX 41

10 . . 7260442
I 1
Vr=15V —
—
1 =t
d
(pA)
nfl)(/
A -
T
1 e A
7
W
7
typ /]
107
Z
pd
p 4
V
102 A
7
10°3
0 25 50 75 Tamb (°C) 100
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BPX42

SILICON PLANAR PHOTODIODE

Unencapsulated photodiode for general purpose applications.

QUICK REFERENC

E DATA

Reverse voltage

Light sensitivity

VR =10 V; E = 1000 1x
Dark reverse current at Vg = 10 V

Wavelength at peak response

VR

N

Iq

max. 12 V

typ. 150 nA/Ix
< 5 pA
typ. 800 nm

MECHANICAL DATA

#0715

—

,7*“’]

=177

A

:=k¢=\

7 515
37 4,85

Sy

)

- 30— 4——--7'

Slice thickness 0,27 mm

15 ——»‘ 72598891

6,85

Dimensions in mm
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BPX42

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

Voltage
Reverse voltage VR max. 12 v
Currents
Forward current Ig max. 50 mA
Dark reverse current Ig - max. 20 mA
Temperatures
Storage temperature Tstg -65to+125 ©C
Junction temperature T; max. 125 ©OC
THERMAL RESISTANCE
From junction to ambient in free air Rip j-a = 0,3 9C/mW
CHARACTERISTICS Tamb = 25 9C unless otherwise specified
Dark reverse current
_ typ. 0,1 pA
Vg =10V I 2 50 A
- . - typ. 6,0 pA
VR =10 V; Tymp = 100 OC Iy 2 0 A
Photovoltaic mode
E = 1000 Ix; T, = 2700 K (equivalent to 7,7 mW/cmz)
i V= > 110 A
Light reverse current; V =0 I typ. 140 A
> 330 mV
Forward voltage; I =0 ‘ Vg typ. 350 mV
Light sensitivity with external voltage L
Rl E 0T T om0
q m typ. 150 nA/Ix
Wavelength at peak response Ank typ. 800 nm
Diode capacitance; f = 500 kHz
Vg =10V Cq typ. 1000 pF
VR =0 Cq typ. 3000 pF
— Cut-off frequency (modulated GaAs source) feo typ. 500 kHz

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

| l September 1974
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BPX42

7262604

11
Iy [ L
(pA) typical values
Tamb = 25 °C
3 Te = 2700 K
10
E = 5000 1x
2000 1x
A
1000 1x
102 T
500 Ix \
10
1 10 102 103 vpmv) 10f
104 S 2]
e £ e
T T T TTTT 1
1& typical values
(pa) Tamb = 25 °C
s Tc = 2700 K
10 E = 5000 lx
S L TTTITT
i
2000 1x N
T TN
1000 1x N
IIEARAL
102 500 1x =
10
1 I
1 10 102 103 104 10° R, (@) 10°

March 1972 “ 3



BPX42

102 7260443
—
VR =10V |
Ig >
(pA) =
1
1x_| 1
10
| y,
//
Y’
typ
1 //
107

1072

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-
sponding to 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 electrodesareaccessible.

QUICK REFERENCE DATA

Anode -cathode voltage (forward and reverse) Vp=VR max. 70 V
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; IAc;=O;TJ~= 25 °C
RKG-K = 1 MQ; X = 800 nm Ee > 1.5 mW/cm?

Irradiation level not to trigger any device
Vp=70V; IA(;:O;TJ-:ZSOC

RKG-K = 1 M A = 800 nm Ee < 0.5 mW/cm?
Peak spectral response Xm typ. 800 nm
MECHANICAL DATA Dimensions in mm
anode
a
ag R Youg
anodegate 8 1 — 4 max
kg )
cathodegate il
K 4—;’)'3)(—»% 12.7min ——| 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. 70V
Reverse cathodegate -cathode voltage (peak value) VRoKkM max. 5 vV
Reverse anode -anodegate voltage (peak value) VRAGM max. 70 V
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< 1ps, 6 =10"6 ITRM  max. 10 Al
Anodegate current (peak value) IFrcAM max. 100 mA
Power dissipation
Total power dissipation up to Tamh = 25 °C Ptot max. 250 mW
Temperatures
Storage temperature Tstg -65 to +100  °C
Junction temperature Tj max. 150 ©C
THERMAL RESISTANCE
From junction to ambient Rep j-a = 0.5 ©°C/mwW

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

CHARACTERISTICS - Tamp = 25 °C unless otherwise specified

Forward on-state voltage

IT = 100 mA; Rgg-g = 1 MQ; Tpog =0 Vr < 1.5 Vv
Dark current (cathodegate current)

Vp =70 Vi oG = 0; VKG-K <25 mV;Tj=25°C  lxg@ < 1 nA

Vp =15 V; 1o = 0; VKG-K <25 mV;Tj=25°C  Ikg@ < 0.3 nA

Vp =70 Vi [y = 0; VKG-K < 25 mV; Tj=100°C Igg@y < 100 nA

Cathodegate trigger voltage

Vp =70 V; IaG = 0; RgG-k = 1 M Tj=250Cc  Vokr 2000500 mV
Holding current (anode current)
10 pA

i)
A

Iag =0; RKG-K =1 M

Test circuit:

7262147

Light current (cathodegate current)

Vp =70 V; Izg = 0; Tj = 25 °C

Ee = 1.5 mW/cmZ; x = 800 nm kG 400 to 1200 nA
Irradiation level to trigger all devices

Vp =70 V5 Ipg = 0; Ty =25°C

RKG-K = 1 MQ; A = 800 nm Ee > 1.5 mW/cm?

Irradation level not to trigger any device
Vp=70V; IAg=0;Ti=250C
RkG-K = 1 MQ; A = 800 nm Ee < 0.5 mW/cm2
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BPX66P

CHARACTERISTICS (continued)
Turn-on time
Vp =70V, Ipg = 0; Rgg.g = 1 MQ

The irradiance is switched from

E¢ = 0to Eg =1,5mW/cm?; X = 800 nm ton typ. 30
. 0

Ee = 0to Eg =2,5 mW/cm2; } = 800 nm ton P éo
Turn-off time

Iag = 0; Rgg.g = 1 MR Eg =0

Vg =70 V; Ry = 50 kQ;Rq =3,9 kQ tq typ. 450

Vg =12 V;R, =10 kQ;Rq=2,7kQ tq typ. 100
Test circuit:

50ms [j oVs
[ R R
—_— q a
i | | C
1ov '—_—-—-—~.o oscilloscope Vo
T/ BPxssp | =~/ time
72621491
Vs
The turn-off time decreases a factor 10 by ™Mo
connecting to anodegate to the supply vol-
tage via 1 MQ. See adjacent figure.
% E f BPX66P
7262148

Wavelength at peak response ka typ. 800

— Conversion of lux into mW/cm2

BH

nm

Each 1000 lux of 2856 K may be substituted by an irradiance of 1,2 mW /cm?2 for mono-

chromatic light with a wavelength of 800 nm (only valid for this device).
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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)

—-0 0

PNP transistor ag (anode gate) P
N N ag
kgo— P P
N
kg (cathode gate) NPN transistor

x O~

7261969

k (cathode)  7z61988

Symbol

72621464

Consider the situation in which the anodegate is left floating. Illumination givesrise
to aphotocurrent 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 voltage drop across it correspondingto the triggeringvoltage 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

APPLICATION INFORMATION
1. D.C. supply-Circuit for igniting a quench tube in photoflash equipment

+60V Transformer data:
ny, = 15 turns (2 pH)

ng = 1215 turns (13, 1 mH)

k=0,68
\\“ Cpar = 10,6 pF
VE_ sg_p Performance:

repetition frequency 1 Hz
number of discharge > 104

s ﬁ 2pOFO
1

Firing the photoflash opens switch S; the BPX66P and the capacitor of 200 pF then start <=—
to register the incident illumination E. When [ E dt reaches a predetermined value, the
BPX66P is triggered and feeds a 1 us pulse of 10 A through the primary of the transfor-

mer; the resulting high voltage across the secondary triggers the quench tube, extin-
guishing the photoflash tube.

7260125.1

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

220V~ 10kQ BY127
o —
50Hz W - +
L
R{

T Ry =d.c. relay

- Coil resi 2 kQ

AN oil resistance 12 k¢
[j 20 e < sma
r- ) BPX86P Logf 1 mA

OV~ O 72603101

R and C must be chosen to meet requirements as to illumination levels E; and Egyt.

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 may be shunted by

a diode.
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BPX66P “

APPLICATION INFORMATION (continued)

b. 35V
4700
0.5W ____‘———1[
+
R, o
@ T
N =A== R{ =d.c. rela
35Va, EN Y
50Hz ‘E_ 5 BPX66P Coil resistance 2 k@
1 8,5 mA
Ion 2,2 mA
R c off
7260309.1

R and C must be chosen to meet requirements as to illumination levels Ein and Eout;
see table below.

For gradually changing light 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 shunted by a diode.

R(MO) ‘ C(nF) ! B (10 | Egu(®
| | |
3,3 10 1150 750
3,3 1 450 400
1 0,5 820 800

The values are average values that can be expected at a colour temperature of 2856 K;
at other colour temperatures large deviations from these values may be observed.

Caution :
To avoid difficulties with temperature dependence it is generally advantageous to design

a circuit for higher values of E; and Eout’ for then R can be given a lower value.
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BPX70

PHOTOTRANSISTOR

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

QUICK REFERENCE DATA
Collector-emitter voltage (open base) Voo max. 30 V
Collector curredt (d.c.) Is max. 25 mA
Junction temperature T]- max. 125 ©°C
Collector dark current (open base)
Veg = 20V Iy < 100 nA
Collector light current (open base)
Veg =5 Vi E = 1000 1x (4,75 mW /cm?) BPX70 I 100 to 700  pA
BPX70C I 100 to 300 pA
BPX 70D L 200 to 400 pA
BPX70E I 300 to 700 pA
Wavelength at peak response >‘pk typ. 800 nm
Angle between half-sensitivity directions @509, typ. 1200
MECHANICAL DATA Dimensions in mm
SOT-70

~
\\ ;
/ S e —Vous
X bk e U
117 41 e
max |
*
- nl_“asx la——— 127min — 1261170

Max. lead diameter is guaranteed only for 12,7 mm
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BPX70

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

Voltages
Collector-base voltage (open emitter) Vero max. 40 V
Collector-emitter voltage (open base) VCEO max. 30 V
Emitter-collector voltage (open base) Veco max. 6 V
Currents
Collector current (d.c.) Ia max. 25 mA
Collector current (peak value) tp < 50 ps; 6 < 0,1 ICM max. 50 mA
Power dissipation
Total power dissipation up to T, =25 °C Piot max. 180 mwW
Temperatures
Storage temperature Tstg -40 to+125 ©OC
Junction temperature T max. 125 ©°C
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0,55 ©°C/mW
CHARACTERISTICS Ig = 0; Tamb =25 OC unless otherwise specified
Collector dark current
- typ. 10 nA
Veg =20V la < 100 nA
- LT = typ. 10 pA
Veg =20V "Ij =100 °C I = 100 A
Collector light current
A\ E~ 5 V; tungsten filament lamp
source with colour temperature 2856 K;
Ey = 1000 Ix (B, = 4,75 mW /cm?) I 100 to 700  pA 1
Ey = 2500 Ix (Ep = 12 mW/cm?) I > 300 pA

- 1) Available selections: BPX70C: 100 to 300 pA
BPX70D: 200 to 400 pA
BPX7CE : 300 to 700 pA
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BPX70

CHARACTERISTICS

Breakdown voltages

(continued)

Collector-base voltage
E=0;1o=0,1mA

Collector-emitter voltage

E=O;IC=1mA

Emitter-collector voltage
E =0; IC =0,1mA

Collector capacitance

Ig =le=0; Vep 520V

Wavelength at peak response

Bandwidth at haif height

Switching times

Igon = 1 MA: Voo =5 ViR = 100 Q

Delay time

Rise time

Storage time

Fall time

1000

7 1z6n23

O oscilloscope

Light input pulse:
tp =ty = 20 ns

tp = 20 ps
f = 500 Hz
A= 800 nm

Viry)cspo  ~
V(Br)CEO
VBR)ECO ~
Ce typ.
)\,pk typ.
Bso, typ.
td S
.
t o
te o

40

30

3,5

800

300

N W W W o
< — <
o own oo ow

_
]

Yo

-

tr
-ty

& ton |

pF

nm

MS

le—— toff o 72611155

September 1974
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BPX70

7261116
T T T
= T E=
T.=2856K mp £.0001x]
2 L
P 3500
I, / ]
(mA) 112 3000
15 I /, //
. I /
n P 2500
p]
1 T
/, ———=-20001
4 —
-
——==1500"
05 = I
% 1000
’/ typical values
Tumb=25°C )'——
. [TI1T17
0 5 10 Vce (V) 15
7262081 7262082
| I .| I
Veg=5V Vcg =5V
Tamb= 25°C Tamb=25°C
2 Tc=2856K || 21 1,-2856K
L I, at 2500(x
(mA) ‘ty/p (mA) typ
1 7 - 1
/ /
// '/
/
7 7
107 107
103 E (Ix) 104 10" I, at 1000ix (mA) 1
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BPX70

100 , l‘lze}ms 105 T 7261121
11  —r 7
Tj=25°% I Vg =20V
d
(nA) /
I4 /
(nA) 10% 4
- &
y A
7
/
// max { /
4 / /
10 10° 4
' A
typp4 7
v A
/ / A 1yp
4
// /
/ 102
':'
/
/ /L
1 10 r
0 10 20 Vee(V) 30 0 50 100 T; (°C) 150
75 7261119 7'5 7262080
RL= 1k [ ]
typical values
e \ t Vepssv o HA
H \\ (ps) Tj= 25°C
T~ 500.0.
\
5 \ 5
Re=1kn
§ L
N \ N5-‘- I ]
N 0o 5000 ]
0001 -
25 2.5
N
1000
e~
typical values
Vcg =5V; Tj=25°C
6 L 6
0.1 1 Ic(mA) 10 107! 1 Ic (mA) 10
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BPX70

polar response of relative sensitivity

Tamb= 25°C 0
7261122
30° 30°
60° 60°
typ
90° 90°
100 % 75 50 25 0 25 50 75 % 100
7261117
T : -!72261:20 100 { } Z} l; {
Tamp=25"C f = 1MHz [
100 Ce Ie=I.=0T]
| (pF) T=25°C
relative
response A 10
(°/o) —~
| ]
| Sty
| R
50} |
’
]
|
]
A
/ N
0 01
0o 500 1000 A(nm) 1500 1 10 Veg (V) 100
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BPX71

PHOTOTRANSISTOR

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

QUICK REFERENCE DATA
Collector-emitter voltage Veeo max. 50 'V
Collector current (d.c.) IC max. 20 mA
Junction temperature Tj max. 150 °c
Collector dark current
VCE =30V Id < 25 nA
Collector light current
Vg =5 Vs Eg = 20 mW /cm? BPX71 I 0,5t0 15 mA
BPX71-201 I 0,5to 3 mA
BPX71-202 I 2 to 5 mA
BPX71-203 I 4 to 8 mA
BPX71-204 I 7 tol5 mA
Wavelength at peak response >\pk typ 800 nm
Angle between half-sensitivity directions o507, typ. 400
MECHANICAL DATA Dimensions in mm
DO-31
- 292
259 —
26
N 203 =
175
s
158
max b
L b |
. glass lens o v
collector ceramic } | 1¥em»tter
> e emitter
025

0:13 7260889.2
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BPX71

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

Voltages

Collector-emitter voltage

Emitter-collector voltage

Currents
Collector current (d.c.)
Collector current (peak value)
t,. <50 ps;6<0,1
p
Power dissipation
Total power dissipation up to T, = 50 °C
up to Ty =55 °C
Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to mounting base

CHARACTERISTICS
Collector dark current
Ve =30V

Veg =30V; T

amb = 100 e

Collector light current

Veg =5 V; tungsten filament lamp
source with colour temperature 2856 K;
Ee =4,75 mW/cm2

E, =20 mW /cmZ

1y Available selections: BPX71-201:

VeEo max. 50 V
VECO max. 7 VvV
IC max. 20 mA
Iem max. 50 mA
Peot max. 50 mW
Pt ot max. 100 mw

Tstg -65to+150 °C
Tj max. 150 °cC

- o]
Rthj-a = 2 °c/mw
Rth j-mb = 0,95 OC/mW

Tampb =25 OC unless otherwise specified

Iq < 25 nA

Iy < 100 pA

I, typ 1 mA
0,8t 18 mA b

Iy /

0,5to 3 mA

BPX71-202: 2 to S5 mA
BPX71-203: 4 to 8 mA
BPX71-204: 7 to 15 mA

’ ‘ September 1974



BPX71

CHARACTERISTICS (continued)

Breakdown voltages

Collector-emitter voltage
E=0;1~=0,5mA

Emitter-collector voltage
E=0;Ig=0,1mA

Collector-emitter light saturation voltage

Ic = 0.4 mA; Eg = 20 mW /cm?; T, = 2856 K

Wavelength at peak response

Bandwidth at half height

Switching times

Icon =0,8mA; V. =35 V; Ry =1kQ

CC

Delay time
Rise time
Storage time

Fall time

O Vec=35V Light input pulse:
— ty =tg=20ns
tp = 20 ps
Ooscilloscope ¢ - 500 Hz
A = 800 nm

D

7262090

V(BR)CEO

V(BR)ECO

VCEsat(?)
ka

Bsog,

tf

typ.

<

typ.

typ.

typ.

typ.

typ.

typ.

50

150
400

800

400

N NO w N
- [
O OO

N -
O Ut O

Vo

H BB BG B h

— ts ﬁ% tg e
e tost o] 72611150
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BPX71

6 7261127 102 7261129

[TTTTTT 1 ————
H typical vullées ]/l' Vee=5v [
Tamb= 25°C = Tamb=25°C
I amb £20mW/cm2 | 1, amb=25C
L P (mA)
(mA) d
A P
y
4 15,' 10
/ A
typ/
i, -
101 y
- /|
2 # = 1 /|
4.75
0 107!
0 5 Vg (V) 10 1 10 E(mW/cm?) 102
10 7262079
; T
Vee=5V
/ Ters = 25° HH
Il // A
av%
(mA) /
3
<
AW, // /
& 74
1N
b
1 V.4 . a2
4 V. Ve
v 7
4 / /
L/ /
V.
/]
4
“
107
107" 1 10 I at E=20mW/cm2(mA) 102

|
4 H Il July 1971



BPX71

10? T 10° ==y e
i Vee=30V F
Tamb =25°CH Iq £-
Id T—[ (nA) 7 l,
(nA) max 74
/Z maxy/ t
4 YP
b 4 10 - /
/7 y4
10 - typ 7 4
y s A '/
4 " //
7/
4 103 L/
/ /] 7
/ /| 2
1 JI/ ,/ ,/' //
4
- y.d 102 4 /
Z—F
- £/
10 10
1 0 Vee (V) 102 25 50 75 T;(°C) 100
75 7261125 75 [ i 726112
t typical values 1] t typical valuesj | |||
i T;=25°C f T;=25°C
(ws) Vees3sv  HH ¢ Veez35V  HTH
5 \\ 5
\ Ry =1kL NN
25 \\ 25 \E\
T 500.0 \\ H
N
N 1 é)!_r‘x.) Bnaat
0 0
0.1 1 Ic(mA) 10 01 1 Ic (mA) 10
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BPX71

%o 100

100

T———

1000 X(nm) 1500
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BPX72

PHOTOTRANSISTOR

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

QUICK REFERENCE DATA

Collector-emitter voltage (open base) VcEo max. 30V
Collector current (d.c.) In max. 25 mA
Junction temperature T, max. 125 ©°C

J
Collector dark current (open base)

Veg =20V Ig < 100 nA
Collector light current (open base)
Vcg =5 V; E = 1000 1x (4,75 mW/cmz) BPX72 Iy 500 to 3000 pA
BPX72C Lj 500 to 1200 pA
BPX72D T 850 to 2000 pA
BPX72E Tj 1400 to 3000 pA
Wavelength at peak response Apk typ. 800 nm
Angle between half-sensitivity directions asng typ. 120°
MECHANICAL DATA Dimensions in mm
SOT-70
116
max
b
\\ ' .
/ e Y048
he l[‘”“ ——— e M
b
>l 45 L'—'"-"' 127min ———s 7281176

max

Max. lead diameter is guaranteed only for 12,7 mm
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)

Voltages

Collector-base voltage (open emitter) VCBO max. 40 V
Collector-emitter voltage (open base) VeEro max. 30 'V
Emitter-collector voltage (open base) VECO max. 6 V
Currents

Collector current (d.c.) Ic max. 25 mA
Collector current (peak value) tp =50 ps; 6 =0,1 ICM max. 50 mA

Power dissipation

Total power dissipation up to Ty, =25 oc P max. 180 mwW

tot
Temperatures
Storage temperature TStg -40 to+125 ©C
Junction temperature Tj max. 125 ocC
THERMAL RESISTANCE
From junction to ambient in free air Rp jra < 0,55 °C/mW
CHARACTERISTICS I3 = 0; Tamp = 25 °C unless otherwise specified
Collector dark current
- typ. 10 nA
Veg =20V Iq o 100 nA
e = ST = 0 typ. 10 pA
Veg =20V, TJ 100 °C Ig z 100 A

Collector light current

Ve = 5 V; tungsten filament lamp
source with colour temperature 2856 K;
Ey = 1000 1x (Eq = 4,75 mW /cm2) I 500 to 3000 pA 1)

E, = 2500 1x (E, = 12 mW /em?2)

vt
[
'\:f
i
<o
[
(o)
[«

— 1) Available selections: BPX72C: 500 to 1200 pA
BPX72D: 850 to 2000 pA
BPX72E : 1400 to 3000 pA

2 I ' l { September 1974



|

BPX72

CHARACTERISTICS (continued)

Breakdown voltages

Collector-base voltage
E =0; Ic =0,1mA

Collector-emitter voltage
E =0; IC =1 mA

Emitter-collector voltage
E=0;I5=0,1mA

Collector capacitance

Ig=lg=0;Vep =20V

Wavelength at peak response

Bandwidth at half height

Switching times

Ioon = lmA;VCC =5V;Rp =1009

Delay time

Rise time

Storage time

Fall time

ooscilloscope

Light input pulse:

ty=tg= 20 ns

tp = 20 ps
f = 500 Hz
x = 800 nm

V(BR)CBO
V(BR)CEO

Visr)ECO

Bsog

tq

pk

Yo

>

>

>

typ.

typ.

40 Vv
30V
6 VvV
3,5 pF
800 nm
300 nm
3,0 ps
6,0 ps
6,0 ps
20 ps
1,5 s
3,0 ps
4,0 ps
20  ps

e toff > 7261115,
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BPX72

G 7262087 7262086
l/é'_',,[, EREREEN T 1
4441 typ.values | Veg=5V
AL oo 25°C H 20 Tamp=25°C | |
1, v A1 {1c= 2856k | T.=2856K
(mA) < T L
3500
i L (mA)
I
A 10
l 30001
4 w“’u’ N
,I 71 2500
4 ]
/ = ] y
7T 200011~ - ty;y
2 4 ENEEEEE
1] — ] /
00 m /
_M y LT 1
/! =1000 & 11
A RIS -
oLl i 1
0 10 Vee (V) 20 103 E (Ix) 10%
2 7262083
10 T
VCE=SV :
Tamb=25C H
IL at 2500Ix T(;=2856KW
(mA) {
10
I,
W
7
/i
7 typ
v
Y
1
107
107! 1 10
I, ot 1000Ix (mA)
4 ‘ I' 1' September 1974



BPX72

10c - 17ZG_[H|! 105 —— 7261121
I . —— 7
Tj=25°C | Vce =20V
i= I4
(nA) /
Ly /
(nA) 10 4
7 v
// max /
1 / /
10 10° y
y 7
typ, 7
/, 7
P4 Vi Atyp
Yy
/| 102 /
".
/
/ f
1 10 0
0 10 20 Vee(V) 30 0 50 100 T;(°C) 150
15 7262084 15 72620 _!‘__
qw——: 1T
RL= 1kQ J l l ﬂ-
typical values
tr N -t Vce=5V HT
(ps) \\ (ps) Tj=25°C
Rns 5000
10 \ 10
\ B R J
\ = R =1kQ
N ~ [11]
g~~ 5000
5 ~~~~—1~1000 5
NN
™~~J1000
typical values
Vee =5V HH
Tj=25°C
, [ o
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° \ 90°
100 % 75 50 25 0 25 50 75 % 100
7 ]725]1!20 100 = }71}61}";
- 9,
Tamb= 25°C f=1MHz [
100 Ce IE=I,°=0 ]
: Tj=25°C
] (pF)
relative
response 10
(°/o)
~
| i tye
] ]
50 |
1
1
T
\
4 s
0 01
0 500 1000 A(nm) 1500 1 10 Vea (V) 100
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BPX95

SILICON PLANAR EPITAXIAL PHOTOTRANSISTOR

General purpose n-p-n silicon phototransistor in clear resin envelope. The base is inac-
cessible.

QUICK REFERENCFE DATA

Collector-emitter voltage Vero max. 30 v
Collector current (d.c.) Ia max. 25 mA
Total power dissipation up to Ty, = 25 °c Prot max. 100 mW
Collector dark (cut-off) current
Vcg =20V IcEO(D) < 100 nA
Collector light (cut-off) current
Veg =5V: Ey = 1000 1x ICEO(L) > 5 mA
Wavelength at peak response ka typ. 800 nm
MECHANICAL DATA Dimensions in mm
SOD-398 '
A-A
0,75
0,65 —
| Has = 7 06
' 14 O max
r e
I — =3 4
5,08 A
.92 4 . 2,31;
--— 2718 —_— e ————— 7}2 min — | 7270470
k)
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BPX95

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

Voltages

Collector-emitter voltage

Emitter-collector voltage

Current
Collector current (d.c.)
Collector current (peak value)

tp=50ps, 6=0,1

Power dissipation

Total power dissipation up to Tymyp = 25 oc

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient
From junction to ambient,
device mounted on a p.c. board 1)
CHARACTERISTICS
Collector dark (cut-off) current

Vcg =20V

Collector light (cut-off) current (Tymp = 25 9C)
VCE =5 Vi Ey = 1000 1x; T, = 2856 K 2)

Collector-emitter saturation voltage

Ic = 3 mA; Ey = 1000 Ix; T¢ = 2856 K

VCEO max. 30V
VECO max. 5 A\
I max. 25 mA
IcMm max. 50 mA
Ptot max. 100 mWw
Tstg -40 to +100 °C
T; max. 100 °C

i

Reh j-a, 0,75 °C/mw

Rip j-a = 0,5 °C/mW

j=25 OC unless otherwise specified

ICEO(D) < 100 nA
ICEO(L) > 5 mA
VCEsat < 0,4 V

1) With copper islands of 0,8 x 1,3 mm diameters on both sides of 1,6 mm glass-epoxy
printed circuit board; thickness of copper 35 pm.

2) Unfiltered tungsten filament lamp.

' l August 1974
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BPX95

CHARACTERISTICS (continued)

Wavelength at peak response

Bandwidth at half height

Angle between half-sensitivity directions

(Ic =1 mA; Ey = 1000 1x)

Receiving area

Switching times

Tj = 25 °C unless otherwise specified

Icm=1mA, Vogc =5V Rg =100 ; T,y =25 °C

(see circuit below)
Light current rise time

Light current fall time

A

500

Vo
Yo

VIt = tg = 20 ns 7263983
20 ps

f = 500 Hz

I

)ka typ. 800 nm
Bsog, typ. 400 nm
507, typ. 25°

typ. 1 mim?
ty typ. 3 Us
tg typ. 2 Us

ity b —| tr e 9763082
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BPX925
102 = 71;709“ 102 T 7272096
T.- 25 c 1111 /
— - Vg =20V y;
Teeo(o) Ieeom) Y.
(nA) (uA) 7
/|
typ /// max/'
10 e 10
= e
7
o 7
/I, 7
/ /
l,
typ
1 / 1
. Vi
Vi
// /
/ /
y /
/
o 10 20 o 10
Veg (V) 3 0 50 T o) 100
103 7272093 7272092
T T 171
S i typ.values -
I _ [ E, =1200 Ix T
Veg = 5V _HH | Tame =25 v =1
Iceoin) Tamb = 25 °C [TT]
(mA) Teeow) -
(mA) > - 1000 Ix 4+—
/,
102 75 ——
—t | 800 Ix
/] -
4 p—
5 g1
typ 600 Ix
[
/ gt
10 i » =
v 400 Ix T
25 |
1T
pd 200 Ix ||
/ r
Py 3 4 0
10 10 E, (Ix) 10 0 5 10 Vee (V) 15
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BPX95

7272090

7272091

15
15
. | [ L[]
t typ. values | | L te typ. values L
r Veg = 5V i (o) Veg =5V ]
(bs) Tamp = 25 °C [T Tamb = 25 °C [T
10 10
Rg=1kQ
N — ‘T N
N T
500
5
’ Re =1k
\ i .
™ 100 0
-
< 5010:]1
100 0
0 |
0 -
107" 1 I (mA) 10 107" Ic (mA) 10
7272095
N
(%0)
typ
100 y
/
/ \
/
50
/
\
0
250 500 750 1000
A(nm)
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7272089
-30 typ 30

-60 60°

100 50 0 50 100

6 H H Ananat 1074



Light emitting diodes






cQylis

GaAs LIGHT EMITTING DIODE

Gallium arsenide light emitting diode intended for optical coupling and encoding. It emits
radiation in the near infrared when forward biased. The diode is provided with a flat
glass window.

QUICK REFERENCE DATA

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

tp = 100 ps; 6 = 0,1 Ipm max. 200  mA
Total power dissipation up to Tomb = 95 °C Piot max. 50 mW
Total radiant power at I =20 mA de :yp 188 ﬁa
Radiant intensity (on-axis) at Ip = 20 mA Lo typ. 64 pW/sr
Light rise time at I o = 20 mA ty < 100 mns
Light fall time at I o = 20 mA tg < 100 ns
Wavelength at peak emission >‘pk typ. 880 nm
Thermal resistance from junction to ambient Rthj-a = 0,6 9C/mwW

MECHANICAL DATA Dimensions in mm

TO-18, except for window

L s3]

! — i 72593251
- qu»<— 12,7min —»

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

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

Voltage

Continuous reverse voltage

Current

Forward current (d.c.)

Forward current (peak value)
tp=100 ps; 6 =0,1

Power dissipation

Total power dissipation up to T =95 9C

amb
Temperature
Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case
CHARACTERISTICS

Forward voltage at [ = 30 mA

— IpM=0,2A

Reverse current at Vg =2 V

Diode capacitance at f = 1 MHz;
Vg =0

Vg

Ipm

Prot

stg

Rep j-a
Ren j-c

Vg
Vg

Ir

Cq

max.

max.

max.

max.

2V
30 mA
200 mA
50 mW

-55to+ 150 9C

max.

typ.
<

typ.

<<

typ.

125 9C
0,6 OC/mW
0,22 °C/mW

Tamb = 25 OC unless otherwise specified

1,3 Vv
1,6 V
1,5 V
0,5 mA
65 pF
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cQyns

CHARACTERISTICS (continued)
Radiant output power at I = 20. mA

I =20 mA; Tj =100 °C
Ip =200 mA )
Radiant intensity (on-axis) at
IF =20 mA
Radiance at Ip = 20 mA
I =200 mA 1)
Emissive area

Wavelength at peak emission

Bandwidth at half height

Light rise time at Igon =20 mA

Light fall time at Igon =20 mA

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

amb

=25 oC unless otherwise specified

de

de
de

>

typ.
typ.
typ.

typ.
typ.
typ.
typ.
typ.
typ.
typ.

<

typ.

<

60
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1,6
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0,04
880
40
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100

ny
iy

4
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mWwW /mmzsr
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nm

nm

ns
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cQync

GALLIUM ARSENIDE LIGHT EMITTING DIODE

Gallium arsenide light emitting diode intended for optical coupling and encoding. It emits
radiation in the near infrared when forward biased. Suitable for combination with photo -
transistor BPX25 or BPX72.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 2V
Forward current (d.c.) I max. 30 mA
Forward current (peak value) Irm max. 200 mA
Total power dissipation up to Ty = 95 0C Peot max. 50 mW
Total radiant power at I = 20 mA de typ. 50 pw
Radiant intensity (on-axis) at Ip = 20 mA Ie typ. 1,25 mW/sr
Light rise time at gy, = 20 mA t. < 100 mns
Light fall time at Igg, = 20 mA te < 100 ns
Wavelength at peak emission ka typ. 880 nm
Thermal resistance from junction

to ambient Rih j-a = 0,6 OC/mw

MECHANICAL DATA Dimensions in mm

TO-18, except for lens

' =_—* 0.48
48 —_— AT
max

v ‘

- r?\gx» <+—— 127min Hinsmsh

September 1974
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CQYNC

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

Voltage
Continuous reverse voltage VR
Current
Forward current (d.c.) Ip

Forward current (peak value)
tp =100 ps; 6 =0,1 Iem

Power dissipation

Total power dissipation up to

Tamp =95 °C Prot
Temperature
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE

From junction to ambient in free air Rip j-a
From junction to case Rip j-c
CHARACTERISTICS Tomb

Forward voltage

Ip = 30 mA VF
Ign = 200 mA Vg

Reverse current
VR =2V IR
Diode capacitance

Vr =0 f =20 MH> O
il ’ Tt

Total radiant power

Ip =20 mA b

Radiant intensity (on-axis)

IF=20mA Ie

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

-55 to+ 150
max. 125
= 0,6
= 0,22

typ. 1,3
< 1,6
typ. 1,5
< 0,5
fyfp. 25
typ. 50
typ. 1,25

mW

oc
oC

oC/mW
OC /mW

=25 OC unless otherwise specified

mW/sr

” September 1974



caync

CHARACTERISTICS (continued)
Mean irradiance

on a receiving area with D =2 mm at a

dlstanceczli = lé) ;nm and at Ip =20 mA, . - 0.28 mW/cmz
measured as below ‘e typ. 0,50 mW/cmz 1)
large area
diaphragm photodiode
v
—I *
= !
Ram—
caQvy11c
83 a g’
7272114
Fig. 1
Decrease of radiant power with temperature ﬁ%—? typ. 0,7 %/°C
=0l
Cross section of the radiant beam
between 0 to 10 mm from the lens Apeam  typ. 7  mm?2
Angle between optical and mechanical axis 6°
Wavelength at peak emission © Apk typ. 880 nm
Bandwidth at half height 850% typ. 40 nm
. . . _ typ. 30 mns
Light rise time at I, =20 mA te I 100 ns
; . _ typ. 30 ns
Light fall time at Iggp = 20 mA tf Z 100 s

1y This corresponds typically with ICEO(L) = 0,4 mA in a phototransistor BPX25 and with
200 pA in a phototransistor BPX72.

September 1974 3
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CQYTIC
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cQY24
l CQY6] <

GaAsP RED LIGHT EMITTING DIODES

Gallium arsenide phosphide light emitting diodes which emit visible red light when
forward biased. The envelopes are light diffusing, CQY24 of red, CQY61 of colourless
plastic.

QUICK REFERENCE DATA
Continuous reverse voltage Vr max. 3 Vv
Forward current (d.c.) Ip max. 50 mA
Total power dissipation up to Tamb =25 °c Peot max. 100 mw
: . . . _ > 0,5 med
Luminous intensity (on-axis) at Ig = 20 mA Iy typ. 1.5 med
Wavelength at peak emission ‘ Apk typ. 650 nm
Beamwidth between half-intensity directions @507, typ. 700
Thermal resistance from junction to ambient Ren j-a = 0,75 °C/mW
MECHANICAL DATA Dimensions in mm
SOD-39A
1,95
~>l max [* 1,7 06
1':‘ O max
| — al+) y
fo— 3 1
TR
3:18 ] 7’2 min —— 7265237.3

CQY24: light diffusing red plastic
CQY71: light diffusing colourless plastic

September 1974 ! l l I 1



CQY24

Accessories for panel mounting (panel thickness < 4 mm)

Plastic clip and ring, black: type RTC757
colourless: type RTC758

Hole diameter 6,4 mm for panel thickness < 3 mm
6,5 mm for panel thickness > 3mm

-~ 7 —>

l<— 94
7265837

7265839.1

2 1 | | l Sentemher 1074



CQY24
. CQYé6l

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

Voltage
Continuous forward voltage Vg max. 2 A%
Continuous reverse voltage VR max. 3 \Y%
Current
Forward current (d.c.) Ig max. 50 mA
Forward current (peak value)

tp~ 10 ps; 6 =0,1 Iem max. 200 mA
Temperature
Storage temperature Tstg -40 to +100 °c
Junction temperature T, max. 100 oc

Power dissipation

Total power dissipation up to T,y = 25 oc Piot max. 100 mw
THERMAL RESISTANCE
From junction to ambient in free air Rip j.a T 0,75 oC /mW
CHARACTERISTICS Tj = 25 OC unless otherwise specified
B typ. 1,6 \%
Forward voltage at Ip = 20 mA Vg < 2 v
—» Negative temperature coefficient of Vg
I = 20 mA AVE g, 1,6 mV /oC
AT;
= TAVE 2 0
Ig = 2mA AT, typ. mV /OC

Reverse current at Vg =3V IR < 25 WA
Luminous flux at Ig = 20 mA By typ. 1,5 mlm

. . . . _ > 0,5 mecd
Luminous intensity (on-axis) at Iy = 20 mA I, typ. 15 med

_ _ > 170 cd/m?2 1y
Luminance (on-axis) at I, = 20 mA Ly typ. 510 cd/m2 2
Wavelength at peak emission ka typ. 650 nm
Bandwidth at half height . BSO% typ. 20 nm
Beamwidth between half-intensity directions %09, typ. 700

1y 2y >50 and typ. 150 footlamberts, respectively.

September 1974 I l ] I 3



CQY24
CQYeé6l
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CQY46
CQY47

GaAsP RED LIGHT EMITTING DIODES

Gallium arsenide phosphide light emitting diodes which emit visible red light when for-
ward biased.

The envelopes are of clear, non-diffusing resin: red for CQY46, colourless for CQY47,
both showing a clearly defined point of light.

CQY46 has better contrast, CQY47 shows no red reflections from sunlight or incandes-
cent light sources.

QUICK REFERENCE DATA
Continuous reverse voltage Vg max. 3 Vv
Forward current (d.c.) Ip max. 50 mA
Total power dissipation up to Ty} = 50 0C Peot max. 100 mw
. . . . B > 0,4 mcd
Luminous intensity (on-axis) at I =20 mA I typ. 0.8 med
Angle between half-intensity directions @50% typ 100
Wavelength at peak emission Xpk typ. 650 nm
Thermal resistance from junction to ambient R jra = 0,75 °C/mwW
MECHANICAL DATA Dimensions in mm
SOD-39A
V
0,75
0,65 — o5
1
_’J max [+ 17 06
14 O max
T N al+) y
e 5 P
5,08
9492 b 2t
- g,; _____,L__ 7,2 min ——| 72852373
September 1974 H H 1



CQY46
cQY47

Accessories for panel mounting (panel thickness <4 mm)

Plastic clip and ring, black: type RTC757
colourless: type RTC758

Hole diameter 6,4 mm for panel thickness < 3 mm
6,5 mm for panel thickness >3 mm

72658

SE—

38,1

7265837

February 1974



CQY46
CQY47

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

Voltage
Continuous forward voltage

Continuous reverse voltage

Current

Forward current (d.c.)

Forward current (peak value)
tple ps; 6 =0,1

Temperature

Storage temperature

Junction temperature

Power dissipation

Total power dissipation up to Tymp = 25 °C;
or mounted: up to T,y = 50 °C l)

THERMAL RESISTANCE

From junction to ambient in free air

From junction to ambient,
device mounted on a p.c. board 1)

Vg
VR

Ig

IrMm

Tstg

Ptot

Rin j-a

Rep j-a

max. 2
max. 3
max. 50
max. 500

-40 to + 100
max. 100
max. 100
= 0,75
= 0,5

ocC
oc

mwW

OC /mw

oC /mW

1y With copper islands of 0,8 x 1,3 mm diameters on both sides of 1,6 mm glass-epoxy

printed circuit board; thickness of copper 35 um.

September 1974




CQY46
CQY47

CHARACTERISTICS

Forward voltage
Ip =20 mA

Reverse current
VR =3V

Luminous flux

Ig =20 mA

Luminous intensity (on-axis)

Ip =20 mA

Luminance (on-axis)
Ip =20 mA
Wavelength at peak emission
Bandwidth at half height
Beamwidth between half-intensity directions

Apparent luminous area

1y > 300 ft-L
2y 700 ft-L

Tj = 25 OC unless otherwise specified

Vg

IR

dv

pk
Bs09,

@50%

app

typ.

typ.

typ.
typ.
typ.
typ.

typ.

2,5

1020
2380

650
20

1000

mlm

mcd
mcd

cd/m? 1
cd/m2 2)
nm

nm

February 1974
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CQY47
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CQY50
CQY52

GaAs LIGHT EMITTING DIODES

Gallium arsenide light emitting diodes which emit near-infrared light when forward
biased. Ceramic-metal envelope with glass lens like BPX71, suitable for matrix layout

on printed circuit boards. In conjunction with BPX71 also suitable for punched card reading.

QUICK REFERENCE DATA
Continuous reverse voltage Vr max. 2 v
Forward current (d.c.) Ig max. 100 mA
Total power dissipation up to Tamb =25 90C
mounted on printed circuit board Piot  max. 150 mwW
CQYS50 | CQY52
Total radiant power at Ip = 20 mA de > 160 400 W
Radiant intensity (on-axis) at IF =20 mA Ie > 180 450 HW /st
Wavelength at peak emission ka typ. 930 nm
MECHANICAL DATA Dimensions in mm
DO-31 except for length
360
’ 297 -
- 2,26
2,03 } cathode
175 |
57 "l - i ﬁ"_T
234
isad 21
i |
v
/ R \ glass lens \q __l
anode ceramic | ! cathode T
ol e cathode
0,25

013 7265940

September 1974 I ‘ 1



CQY50
CQY52

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

Voltage
Continuous reverse voltage VR max. 2 v
Current
Forward current (d.c.) In max. 100 mA
Forward current (peak value)

tp = 10 ps; 0 = 0,01 Iem max. 500 mA
Temperature
Storage temperature Tsig -65to+150 °C
Operating junction temperature Tj max. 125 oc
Power dissipation
Total power dissipation up to Tamp = 25 °C

device mounted on p.c. board 1y Piot max. 150 mW
THERMAL RESISTANCE
From junction to ambient,

device mounted on p.c. board 1) Rep j-a = 0,66 °C/mW

1) With copper islands of 6 x 2 mm on both sides of 1,6 mm glass-epoxy printed circuit
board; thickness of copper 35 um.

2 ” H Tanuarv 1974



cQyso

CQY52
CHARACTERISTICS Tamb =25 °C unless otherwise specified
Forward voltage _.__CQYSO ___,CQY 52
- typ. 1,3 1,3 v

Ip 50 mA Vg ~ 1.5 1.5 v

I =500 mA;tp:10 ps; 6 = 0,01 Vg typ. 2,3 2,3 A%
Reverse current

Vg =2V Ip < 100 100 HA
Diode capacitance

Vg =0;f=1MHz Cq typ. 45 45 pF
Total radiant power

Ip =20 mA b 160 400 W

Ig =50 mA de  typ. 700 1500 uW -
Radiant intensity (on-axis) E

Ip = 20 mA e > 180 450  pW/sr -
Wavelength at peak emission Xpk VP 930 930 nm
Bandwidth at half height BSG% typ. 40 40 nm
Beamwidth between half-intensity directions @50 typ. 359 350
Switching times

Igon = 20 mA; tp=2ms; f= 45 kHz

Light rise time tr typ. 600 600 ns

Light fall time tg typ. 350 350 ns

February 1974 i '{ “ 3



CQY50
cQYs2
7267885 7267886
150 [TITITI] 600
O~
Tamb = 25 °C ]
Ig Ig
(mA) (mA) T
100 400 /
i typ
typ max — ,’
I
| IIN
| AN
i
50 200 /
]
i
J i 1A
- y tp =10 ps —
/ 6 = 0,01 =
1/ / Tamb = 25 °C H
0 - 0 Y [T T TTTT]
0 1 Vg) 2 0 2 VgV) 4
102 7267889 10 7267887
EFF——F 1] ] e e e e
typical values I = 20 to 50 mA [
Pe o
(mW) Tamb = 25 "CH $eT
be25
1 \\\\\ t
7 1 P
7
i A
) CQYSZ/’ WCQYso
y 4 4
]/ '/' 1
// 10~
107}
10~? 107 50 0 50 100 150
2 —
1 1
4 ” H January 1974



CQY50
CQY52

105 7267682
VcE =5V CQYS50/BPX71
I =50 mA
Tamb = 25 °C

(15\) E >L3»]q__)

10

N~ BPX71 with I = 10 mA
N | at Vocg =5 V and
N E = 20 mW/cm?

.\

\ |

oL A

— BPX71 with I =5 mA
—at Vog =5 V and \
—E = 20 mW/cm?2 \

A

10

1 10 d(mm) . 10
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CQY52
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CQY53

GaAsP RED LIGHT EMITTING DIODE

Gallium arsenide phosphide light emitting diode which emits visible red light when for-
ward biased. Metal envelope with clear plastic lens.

QUICK REFERENCE DATA

Continuous reverse voltage VR max 3 Vv

Forward current (d.c.) Ig max. 70 mA

Total power dissipation up to Ty} = 45 °C Peot max. 125 mwW

Luminous intensity (on-axis) at Ip = 10 mA Iy > 115 ped

Wavelength at peak emission lpk : ggg 22

Angle between half-intensity directions @507, typ. 1100

Thermal resistance from junction to ambient Rth j-a = 0,32 °C/mw
MECHANICAL DATA : Dimensions in mm
SOT-70B

e —Yous
44 +mox
L
) l |
> 508 g 12,7min -+ 7269015
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CQYs53

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

Voltage
Continuous forward voltage

Continuous reverse voltage

Current

Forward current (d.c.)

Temperature
Storage temperature

Operating junction temperature

Power dissipation

Total power dissipation up to Tamp = 45 °C

Soldering time
TS].d = 260 OC

THERMAL RESISTANCE

Fro junction to ambient in free air

CHARACTERISTICS

Forward voltage
IF =0,1mA

Ip = 10 mA

Reverse current

Vg =3V

Luminous intensity (on-axis)

IF=10mA

Wavelength at peak emission

Bandwidth at half height

Beamwidth between half-intensity directions

Tstg

Prot

ts1d

Rth j-a

max.

max.

max.

1,75 V
3 Vv
70 mA

-40to+100 °C

max.

max.

max.

85 9C
125 mw
7 s

0,32 °C/mwW

Tj = 25 °C unless otherwise specified

Vg

Vg

Ig

hpk

Bsog

a50%

\

A

1 Vv
1,5 V
1,75 V
100 pA
115 ped
630 nm
690 nm
20 nm
40 nm
90°
1100
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CQY53

7268961 7268959
150 150 TTTTT
HRRER
P Tj=25 ¢ 1]
tot max Ig
(mW) (mA)
\
100 \ 100
\
\
1
I
50 50 J
\ typ
\ ]
1
\ ]
\
\
"4
% 50 Tymp (°C) 100 % 0,5 1 1,5
‘ Vg (V)
7268960 7268962
I T |
[ T 1]
4 Tj=125 °c
IV
{(mcd)
3 100
L
H
typ Ie
%)
2 // ’ TR
7 P
50
y Ji \Y
1 / \
Vi \
¥
4 y N
/,
0 oLLl]
0 25 50 75 600 625 650 675 700
Ig (mA) A {(nm)

January 1974 ) ]’ ll 3



Iy (%) 100




CQY54

GaAsP RED LIGHT EMITTING DIODE

Gallium arsenide phosphide light emitting diode which emits visible red light when for-
ward biased. The envelope is of light-diffusing red plastic, and has been designed for
high-density arrays.

QUICK REFERENCE DATA
Continuous reverse voltage VR max. 3 Vv
Forward current (d.c.) Ig max. 50 mA
Total power dissipation up to Tymp = 37,5 °C Peot max. 100 mwW
Luminous intensity (on-axis)

Ip =20 mA I, typ. 0,9 mecd
Wavelength at peak emission Xpk typ. 650 nm
Angle between half-intensity directions a5, typ. 800
Thermal resistance from junction to ambient Rin joa = 0,625 OC/mwW

MECHANICAL DATA Dimensions in mm
3,3 max
<—— 14,0 min —»i l 8:23 ,,‘ | -
i = m— ; 'os
254 — - — - —— . pyis 9330 '
a (‘*') — ' ‘

|*

72701221

--——— 15,5 min

s
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CQY54

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

Voltage
Continuous reverse voltage VR max. 3 Vv
Current
Forward current (d.c.) Ig max. 50 mA
Forward current (peak value)
tp = 1ps: =300 Hz IFM max. 1000 mA
Temperature
Storage temperature Tstg -55to +100  °C
Junction temperature T max. 100 ©C
Power dissipation
Total power dissipation up to T, = 37,5 °c Piot max. 100 mw
THERMAL RESISTANCE
From junction to ambient,
in free air Rep joa = 0,625 °C/mW
mounted on a p.c. board Rep j-a = 0,500 °C/mw
2 ]l H Tuly 1974



CQYs54

CHARACTERISTICS Tyj=25 OC unless otherwise specified
Forward voltage
B typ. 1,7 V
Ip =20 mA Vg - 5 v
Negative temperature cocfficient of Vi
- —AVE o
Ip =20 mA AT typ. 1,6 mV/°C
Ip =2 mA ZAVE typ. 2 mv/°C
ATy
Reverse current
VR =3V I < 100 pA
Luminous intensity (on axis)
Ip =20 mA Iy typ. 0,9 mcd
Diode capacitance
Vr =0;f=1MHz Cq typ. 60 pF
Wavelength at peak emission ka typ. 650 nm
Bandwidth at half height BSO% typ. 20 nm
Beamwidth between half-intensity directions @507, typ. 80°
100 7268962
41
A
Ie
)
T TN
I \
50
/
p 4 N
A
0
600 625 650 675 700
X (nm) °
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CQY54
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CQY54
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-1
1 7 10 # 7
/s AW
/ AL 7 6=0,05
[/ 0,1
/’ /A F0.2
/1T
y
4
0o 25 Ic(mA) 50 10_21 10 102
Fim Ie(ay)(mA)
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102

10

107!

m
(med)

7777777

I T 117
Tj=25°C

tp=1us

10

102 Igy(mA) 103

7777777

| I |
[ T 11
200 Ig=20mA
Iy
(/o)
Ny
~
typ
100 N
~
N
T~
0
-50 0 50 T;(°C) 100
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CQYé61

GaAsP RED LIGHT EMITTING DIODE

See data CQY24 ; CQY6L.
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Photocouplers






CNY22

CNY42

PHOTOCOUPLERS

Optically coupled isolators consisting of an infra-red emitting GaAs diode and a silicon
n-p-n phototransistor. Plastic envelopes. Suitable for TTL integrated circuits. k
The CNY22 is the 5 pin version with an accessable transistor base; the CNY42 is the 4
pin version without accessable base.

QUICK REFERENCE DATA
Diode
Reverse voltage VR max. 2V
Forward current (d.c.) Ig max. 30 mA
Forward current (peak value) IFM max. 200 mA
Total power dissipation up to Tgmp =65 °c Piot max. 50 mW
Transistor
Collector-emitter voltage (open base) VCE 0 max. 50 Vv
Collector cut-off current (dark)

Vcg = 10 V; diode: Iy; = 0 IcEo < 100 nA
Total power dissipation up to Tamp = 25 °C Ptot max. 200 mW
Photocoupler
Output/input d.c. current transfer ratio

Ip=8mA; Vecg =5V; (Ig=0) Ic/Ip > 0,25
Collector-emitter saturation voltage

I =8mA; Iz =2mA; (Ig=0) VeEsat < 0,4 V
Isolation voltage, r.m.s. value ViormMs) > 2800 V

MECHANICAL DATA  See page 2.
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CNY22

CNY42
MECHANICAL DATA Dimensions in mm
CNY22
17,7max ———m———————
- 13,6 max <+—— 7.3max ——|
3
3,2 —
2,8
¥
Il WAL }
| [l
it ! 3

==

° 15,24 | |l
10°max 1,27 g 055
0.45
Iy
5
a ,
] e v b 4
¢ [127
y © =T
(—— = SO L
- LI
i3
N K} 72680501
CNY42
- - 16,4max ——————
<+———— 13,6 max SEmmmm— "— 7,3max ——
3‘2
V) 28
v
| : ; l )
| 39
! I 3
I fAV
Bl 15,20 ' J .
10°max g 055
0,45
[y
K i
e ’ 410,25
| - e I (#[0.25]®)]
'_'a‘ O T 254
— = 9
1
4 - v 7268049.1

7264382

72655391
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CNY22
CNY42

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

Reverse voltage VR max. 2V
Forward current (d.c.) ' Ig max. 30 mA
Forward current (peak value) IEM max. 200 mA
Total power dissipation up to T, = 65 oc Peot max. 50 mW
Junction temperature T max. 125 °C
Transistor
Collector -emitter voltage (open base) VcEO max. 50 V
Collector-base voltage (open emitter) (CNY22) VeBo max., 50 V
Emitter-collector voltage (open base) VECco max. 6 V
Collector current (d.c.) IC max. 30 mA
Total power dissipation up to Tamp = 25 °C Pt max. 200 mW
Junction temperature Ty max. 125 °C
Photocoupler
Storage temperature Tstg -55 to +125 °C
THERMAL RESISTANCE
From junction to ambient in free air
-diode Reh j-a 1,2 °C/mW
-transistor Rth j-a 0,5 °C/mW

September 1974 | | “ 3



CNY22
CNY42

CHARACTERISTICS
Diode

Forward voltage, Ig = 8 mA
Reverse current, VR =2V

Transistor (Ig = 0)

Collector cut-off current (dark)
Vcg =10 V; diode: Ig = 0

Photocoupler (Ig = 0) 1)

Output/input d.c. current transfer ratio
Ip=8mA; Vecg =5V

Collector-emitter saturation voltage
Ip = 8 mA: I~ =2 mA; Tymp = 25 °C

Isolation voltage, r.m.s. value

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

Insulation resistance between input and output

Vip = 1000 V

Turn-on time (circuit below)
ICM =2 mA; VCC =5V; Ry, =100 Q

Turn-off time (circuit below)
ICM = 2 mA: VCC = SV; RL

It
—
(o]
o
e}
o/

Data on Vy:
t. =ty = 20 ns
tp = 30 ps

f =500 Iz

7267237

Tj=25 OC unless otherwise specified

typ. 1,2 \%
Vg < 1,6 \%
1 < 100 nA
CEO typ. 5 nA

> 0,25 2\ 3
1 <
c/r typ. 0,5 )7

typ. 0,17 \%
VCEsat < 0,4 v

Cio typ. 1 pF
> 1010 o
10 typ. 1012 o
ton " typ. 5 us
toff typ. 5 Hus
Vi
0 }— I—
Vo|  90%
o 10%
~ . 1 LI
ton toff 7267238

1) Where the phototransistor receives light from the diode the O (for open base) has

been omitted from the symbols.
2y Measured with pulses: t
3

=100 ps: T = 1 ms.

Aging of the light-emitting diode decreases the transfer ratio at a rate proportional to
current and operating time. In circuits that operate for long periods, therefore, the
duty factor of the couplers should be kept as low as possible. This can often be done

with the aid of an inverter.

output leads.

Tested with a 50 Hz a.c. voltage for 1 minute between shorted input leads and shorted

l | October 1973



CNY22
CNY42
_ 7767222 ’ 3 1257220
t % 0 Tj=25 °C |
200 :
IF ¥ B
Ptot max |- (mA) !
(mW) .!
| 1
150 } 20 :
!
i |
f
transistor VI
ryp Fmax
100 I
10
diode
50
AN ] K
¥
|
\\ /
0 0 <
0 50 100 150 0 1 V() 2
Tamb (°C)
R 7267219 7287221
300 * T T | Y
oo | -
: Ty=25 °C T 1,2 \\ i I =8mA
F -
pulses tp=10ps V. i T
(mA) T =100us[ " e \V :
- W N : :
N | ‘
i T
200 . . 1,15 NP (<155 mV/oC)~
typ’l {VEmax - N\ +
1.1 :
[’ l' I \\ I
N
/ 1 N\
I/ f 1,05 A
7
p
/ ! I
7 1 (R
0 [ 7/ 1 L L l I
0,5 1,5 Vg V) 2,5 0 50 100 150
T; (°C)
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CNY22
CNY42

7267212

e s s S s
S S S S S

N

Vcg=10V

[TIT

Iceo

(nA)

~N

N

max

103

N

100

Tj (°c)

150

April 1973



CNY22

CNY42
7267228 7267226
T T T T T 7 I S
HEERRN LT
40 Tj=25 oC (Ig=0) | 20 VCE=O,4V(IB=O) —
pulses tp=100ps — Tomh=25°C —
Ic T=1ms Ic continuous current ]
(mA) typ. values — (mA)
]
30 l ! 1 15
IF =20 mA {
‘/, 18
20 e = 1 5
16—} ’ P
L~ ol =T | ] typ
A1 |t L4
e et 2 — "
r 1 |-
we e
] LT 8 |1 )4
-l |t | f)l / \
— 7y 4
OE p=——— 0 H
0 10 20 30 0 10 20 30 .
Vo (V) I (mA) .
Vo (V F (mA) :
7267224
D Y S I
HEEERN
40 Vcg=5V (Ig=0)
. Tj=25 °C —
C pulses tp, =100ps [
(mA) T=1lms [
30
d
vV
20 A
A
ypl
yd
10
0
0 10 20 30
Ir (mA)
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CNY22

CNY42
110 . E . 7267216
o) 1
I i
Cc25 — ] typ
&% [ S
90
70
- |
| |
I |
- Ic 25 =typ. value H
» at Tamb =25 °C[]
|| for Vcg=0,4V and 5V -
M Ir=8mA (Ig=0) —
50 LTI ITITTITITITITTT
-50 0 50 100 150
- (0
Lamb U/
7267218A
600 TTT ]
LT
Ip=8mA |4
VCEsat Ic=2mA ]
(mV) (IB=0) |
400
/
/V
e/
200 /"
A
0
-50 0 50 100 150
Tamb (°c)
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CNY23
CNY43

PHOTOCOUPLERS

Optically coupled isolators consisting of an infra-red emitting GaAs diode and a silicon
n-p-n phototransistor. Plastic envelopes. Suitable for TTL integrated circuits.

The CNY23 is the 5 pin version with an accessable transistor base; the CNY43 is the 4 pin
version without accessable base.

QUICK REFERENCE DATA

Reverse voltage Vr max. 2V
Forward current (d.c.) Ig max. 30 mA
Forward current (peak value) IgMm max. 200 mA
Total power dissipation up to T, 1, =65 e Piot max. 50 mW
Transistor

Collector-emitter voltage (open base) VeEo max. 30 V
Collector cut-off current (dark)

Veg = 10 V; diode: Iy =0 IcrO < 100 nA
Total power dissipation up to Tyyp = 25 °C Peot max. 200 mW
Photocoupler
Output/input d. c. current transfer ratio

IF=8mA;VCE:5V; (Ig =0) I/ Ig > 0,5
Collector-emitter saturation voltage

Ip = 8mA; I~ =4 mA; (Ig =0) VCEsat < 0,4 V
Isolation voltage, r.m.s. value VIO(RMS) > 2000 V

MECHANICAL DATA  See page 2.
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CNY23

CNY43
MECHANICAL DATA Dimensions in mm
CNY23
- 17 7max —Mm8m >
- 13,6 max }

I«—- 7,3max ———

Doy - Y R S -

. l
10°max 127 o 0,55
0,45
A
a
]
_,,k, O. J—
C | o
v A v 72680501
7264382
CNY43
-— 16,4 max

13,6 max [+ 7,3max ——

o e
055
Hous
7 4
7 254
k e 177 (#[025]@
| - =+ —
— - 192 — | 254
a C v
' 5 —
15
< ¥ 72680491

72655391
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CNY23
CNY43

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

Reverse voltage

Forward current (d.c.)

Forward current (peak value)

Total power dissipation up to T, = 65 °C

Junction temperature

Transistor

Collector-emitter voltage (open base)
Collector-base voltage (open emitter) (CNY23)
Emitter-collector voltage (open base)
Collector current (d.c.)

Total power dissipation up to Tomp = 25 oC

Junction temperature

Photocoupler

Storage temperature

THERMAL RESISTANCE

From junction to ambient in free air
—diode
—transistor

stg

Rth j.-a
R¢p j-a

max. 2V

max. 30 mA
max. 200 mA
max. 50 mW

max. 125 °C

max. 30
max. 40

max. 6

\Y%
v
v
max. 30 mA
max 200 mW
°c

max. 125

-55 to +125°C

1,2 °C/mW
0,5 °C/mwW

September 1974



CNY23
CNY43

|

CHARACTERISTICS
Diode

Forward voltage, Ip = 8 mA
Reverse current, VR =2V

Transistor (IB =0)

Collector cut-off current (dark)
Veg = 10 V; diode: Ig=0

Photocoupler (IB =0) 1)

Output/input d.c. current transfer ratio
Ig=8mA; Ve =5V

Collector-emitter saturation voltage
IF =8 mA;Ic=4mA; Typp = 25 °C

Isolation voltage, r.m.s. value

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

Insulation resistance between input and output

Turn-on time (circuit below)
Iop =4 mA; Voo =5 Vi Ry, = 100 @

Turn-off time (circuit below)
ICM=4mA;VCC=5V§RL =100 @

Data on Vy:
tr = tf =20 ns
tp =30 ps

f =500 Hz

7267237

Tj = 25 9C unless otherwise specified

typ. L2 Vv
VF < 1,6 V
IR < 100 pA
I < 100 nA
CEO typ. 5 nA

> 0,5 2\ 3
Ic/lg typ. LY

typ. 0,17 A%
VCEsat <y 0.4 v
VIO(RMS) > 2000 \' 4)
Cio typ. 1 pF
. > 1010 @
10 typ. 1012 Q

ton typ. 5 us
toff typ. 5 ps
Vi
0 ._ll I
Vo| 90%
0 1.0°/o
PR le—]
ton toff 7287238

l) Where the phototransistor receives light from the diode the O (for open base) has

been omitted from the symbols.

“) Measured with pulses: tp = 100 ps; T = 1 ms.

3) Aging of the light-emitting diode decreases the transfer ratio at a rate proportional to
current and operating time. In circuits that operate for long periods, therefore, the
duty factor of the couplers should be kept as low as possible. This can often be done

with the aid of an inverter.

output leads.

Tested with a 50 Hz a.c. voltage for 1 minute between shorted input leads and shorted

S

l l October 1973



CNY23

CNY43
. 7267222 30 7I257220
Tj=25°C }
200 :
IF T
P
tot max (mA) !
(mW) H
150 20 i
]
transistor v
typ Fmax
100 I
10
diode
50
\\ !
Ny
]
‘l
0 A 0 ot -
0 50 100 150 0 1 VE (V) 2 =
T . (0 -
Tamp (°C) =
7267219 7267221
300 I EEEEEEEN i
* T [T 1]
Tj=25 °C o 1,2 Ip=8mA [—
I J1 es tp=10ps L v \\
puls p= 1 F
mA) = T
( T =100ps|[ ] V) N\
N\
200 . 1,15 6P (-1,55 mV/0C)
typ] 4 VFmax | \
1,1
J i
Li \
i 1 A
1 1,05 \\
U
Ji
I T
A
0 7 1
0.5 1,5 Vg (V) 25 0 50 100 150
Tj (°C)
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CNY23
CNY43

7267212

106

y o e o —
B S -

—
-

IceEO

I1

Vcg=10V

Ip=0

(nA)

NCT

10°

™

104

max

hS

N

102

N

10

50

100

Tj ©c)

150
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CNY23

CNY43
7267227 7267223
T T T T T T 1 1
.= 95 O =
Tj=25°C (=0 [ | [ | | VeE=0,4V (I5=0) [
40 | pulses tp=100ps | |Tp =20mA L4 20 Tamb =25 °C -
. T =1ms ‘ continuous current [
C typ. values rai Ic
(mA) // 187 (mA)
| P~ A
3 15
0 L1 116 A
//'4/ !
L 1 114_L]
r/: /‘/%/
/l ]
20 — > 12— 10 typ
7 L P I} (
/ . 10—
—— 8X
— —tT" 5
10 4 ’_—_;,‘—— T
fend 8 T
[
4
0 2 0
0 10 20 30 20
Y. () T fa AN
Vogr V) 1 \ia)
N |
HEEEEN
40 f Veg =5V (1g=0)
— Tj=25°C
Ic — pulses tp=100ps
(mA) | T =1ms
30
20 t
Y, yp
)4
/
10 /
/
0
0 10 30
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CNY23

CNY43
110 7267216
Io(T)
Ic2s
1 I~ typ
%) ~ N
7 ~
90
70
- Ic25 =typ. value -
M at Tamb =25 °C []
| | for Vog=0,4V and 5V -
I Ir =8mA (Ig=0) =
50 I T T T T T TITTTTITT
-50 0 50 100 150
Tamb (°C)
7267218
600 T
[
Irp=8mA
VCEsat Ic=4mA 7]
(mV) (IB=0) |
400
/
‘4
7]
200 A
|
1
0
~50 0 50 100 150
Tarnb (°c)
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CNY44

PHOTOCOUPLER

‘Optically coupled isolater consisting of an infra-red emitting GaAs diode and a silicon
n-p-n phototransistor. TO-12 envelope. Suitable for TTL integrated circuits.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 3 v
Forward current (d.c.) Ip max. 30 mA
Forward current (peak value) IrM max. 200 mA
Total power dissipation up to Ty, = 100 °C Piot max. 50 mW
Transistor
Collector-emitter voltage (open base) VcEo max. 50 'V
Collector cut-off current (dark)

Veg =15 V; diode: Iy =0 IcEoO < 100 nA
Total power dissipation up to T,y = 25 °c Pror max. 80 mW
Photocoupler

Output/input d.c. current transfer ratio

Ip =10 mA; Ve =10V Ic/1g > 0,3
Collector-emitter saturation voltage
Igp = 10 mA; I = 3 mA VCEsat < 0,4 V
Isolation voltage, r.m.s. value VIO(RMS) > 100¢c Vv
MECHANICAL DATA Dimensions in mm
TO-12

a5 AI'T\CIX
mbx e
]  co— e |
2 3 v \
I
7262169 - rr?ﬁsx =< 127min e 7268226
Cathode (2) connected
to case Max, lead diameter is guaranteed only for 12,7 mm.
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CNY44

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

Continuous reverse voltage

Forward current (d.c.)

Forward current (peak value)

Total power dissipation up to Ty, = 100 °c

Junction temperature

Transistor

Collector-emitter voltage (open base)
Emitter-collector voltage (open base)
Collector current (d.c.)

Collector current (peak value)

Total power dissipation up to Tamp = 25 °C

Junction temperature

Photocoupler
Storage temperature

Solder temperature (t < 10 s)

THERMAL RESISTANCE

From junction to ambient in free air
- diode
- transistor

From junction to case, diode

VR
Ip
IrMm

Peot

VCEO
VEco

Icm

Ptot

Rth j-a
Rih j-a
Rth j-c

max. 3
max. 30
max. 200
max. 50
max. 125
max. 50
max. 8
max. 30
max. 40
max. 80
max 125
-55 to +125
max. 260
0,5

1,2

0,15

v
mA
mA
mwW
oC

mA

mw
oc

oc
°c

oC/mW
oC/mW

oC/mW

ll
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CNY44

CHARACTERISTICS
Diode

Forward voltage, IF =10 mA

Ip =30 mA

Ig = 200 mA
Reverse current, VR =3V

Diode capacitance, f =1 MHz; V=0

Transistor
Collector cut-off current (dark) at Ip=0

Veg =15V

VCE =15 V; Ty = 85°C

Photocoupler 1)
Output/input d.c. current transfer ratio

Ig =10 mA; Ve =10V
tPZSOps;T=1Oms

Collector-emitter saturation voltage
Ip = 10 mA; Ic = 3 mA; Ty = 25 °C
Ip=15mA;Igc = 4,6 mA; Ty = 25 °C
Forward voltage
for Ic =10 pA; Vg =10V

Isolation voltage, r.m.s. value

Insulation resistance between input and output

1) Where the photoiransistor receives light from the diode, the O (for open base) has

been omitted from the symbols.

2) Aging of the light-emitting diode reduces the transfer ratio at a rate proportional
to current and operating time. In circuits that operate for long periods, therefore,
the duty factor of the couplers should be kept as low as possible. This can often be

done with the aid of an inverter.

Tj =25 °C unless otherwise specified

Vg

Iceo

Iceo

IcEo

Ic/Tp

VCEsat
VCEsat

Vp
Vio®wms)

10

typ.
typ.

typ.

typ.

typ.
typ.

typ.

typ.

l1to 1,5
1,

2
, 3
,6
1,5
20
30

= =

10
100

10
100

o o
[ 3]

1011

nA

nA
nA

BA

3) Tested with a 50 Hz a. c. voltage for 1 minute between shorted input leads and shorted

output leads.
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CNY44

CHARACTERISTICS (continued) Tj = 25 °C unless otherwise specified

Rise time of output voltage (circuit below)

IoM = 2 mA; Vog = 10 V ty typ. 2 us Y
Fall time of output voltage (circuit below)
Iom = 2mA; Voo = 10V tg typ. 2 ps 1)

I | L7000
Vi

Data on Vy:

ty =tf =20 ns 1)
t, =30 us

f =500 Hz

1267659

72674001

100
Ptot max
(mW)
75 A\ transistor
\
50 A
\ - diode 1
N \
N\ \
25 AN \\
\
A
0
0 50 100 150
Tamb (°C)

1y Between the 109, and 90Y% of the edges.

4 ] I H November 1973
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104

Iceo
(pA)

103

102

10

1071

102

7267391

—-— IF=0 7
/
/
7 y 4
Veg=15V // 5V )
[ |
maXl typll y s
e I
ya 75 V1]
typ
ya
/
7 Zi==
7 y 4
Va
y Y Y
==
7 Y4 4
/
4
A
7
4 4
25 50 75 100 Tj (°C) 125
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CNY44
726739 726739
| I - T T
LT [ITT
40 Tj=25°C 200 t— Tj=25°C
Ig Ig
(mA) (mA)
30 150 |
|
|
20 ,’ 100
typ’ typq
|
10 50 f
/
4
0 0
0 0,5 1 Vg (V) 15 0 0,5 1 Vg (V) 1,5
15 72674602 7267401
] ! ] Tl{ j i IL pulses tp =80us
= T =10
I Tj=25°C 20 | Ty=250C S
C pulses tp=80ps — typ. values Ip =!
(mA) T=10ms| | Ig 25mA
|
typ. values (mA) =
a
10 15
Ip=12mA 20
T
| n
/"‘ 10 | |
L1 10 L 15
|l = |
i
5 ] 8
6 | 5
[
- A
[ 5
2
0 = ! 0
0 25 Vg (V) 50 0 5 10 15
Veg V)
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CNY44

7267397 7267389

S 1,3 T T T T T
RN ERE EEEEREEEE NN
_ 111 =typ. value b
20 f— Vcg=10V C25=tyP ]
| Ty=25 oC Io(m) [0 at Tymp=25 °C ]
Ic | pulses tp=80ps Icos [T Vgg=10V FT
(mA) [ T =10ms T 1F=10mA N
15 1,1
\
/ LYPTN
10 7 typ \\\
.
/ 0,9 C
\\‘
5 7 =
)4 .
o LL l 0,7
0 10 20 Ip (mA) 30 -50 0 50 100 150
Tamb (°C)
100 726739
v l[\]‘IOmA 10V \ \\ ™N ] [ li 1
ac N N
2k T =250C
%) uyn 18KF \ \ tyellar.nlz/alues ]
— N \ \\
75 G A N\
\ \
» Vac \
QRL \\
50 . \\ \
N\ ‘
\\ \ \
25 \ \ 100
R, =1000Q 500
0
103 104 105 f (Hz) 106
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CNY44

7267392
10 ‘ ! L[ T
tr
t circuit see graph Va.c =f (f) =
Tamp =25 °C -+
(us) typ. values F——
7,5 T l
\‘\ % |
Ry =1000€
|
5
™~ 500
N
N
2,5 ~— 100
0 1 L
1071 1 oM (mA) 10
7267396 7267394
T =95 0 Vec=5V S O O D O O |
amb=25%C [ EEEEEEEREEE
2 Vo 20 }— circuit see graph td:f(IFM)j
| Tymp =25 °C -
i 5205 GZ: s s
(Bs) | f2iokmy  FIH (us)
Vi 4
1,5 oy 15
&
t
1 10 =
l typ
i 4
0,5 5 V4
N,
N typ T [
0 0
0 5 10 15 0 5 10 15
IpM (mA) Ipp (mA)
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CNY46

PHOTOCOUPLER

Optically coupled isolater consisting of an infra-red emitting GaAs diode and a silicon
n-p-n phototransistor. TO-12 envelope. Suitable for TTL integrated ciruits. Only dif-
ference between CNY44 and CNY46 is in the pin connections.

QUICK REFERENCE DATA

Continuous reverse voltage VR max. 3 Vv
Forward current (d.c.) IF max. 30 mA
Forward current (peak value) IrMm max. 200 mA
Total power dissipation up to T,yp = 100 °C Prot max. 50 mW
Transistor
Collector -emitter voltage (open base) VcEO max. 50 V
Collector cut-off current (dark)

VeE = 15V diode: Ig = 0 IcEO < 100 nA
Total power dissipation up to Tymp = 25 °C Prot max. 80 mw
Photocoupler

Output/input d.c. current transfer ratio

Ip=10mA; Vg =10V IC/IF > 0,3
Collector-emitter saturation voltage
Ip =10 mA; I = 3 mA VCEsat < 0,4 V
Isolation voltage, r.m.s. value VIO(RMS) > 1000 VvV
MECHANICAL DATA Dimensions in mm

SOT-5/28 (TO-12)

Amax

8.5

mhx ——
N —_
v ]
7267L06 <508s - ”EBGGX > 127min = 769226
9L
max
Cathode (4) connected Max. lead diameter is guaranteed only for 12,7 mm.

to case.

ALL OTHER DATA IDENTICAL TO CNY44
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CNY47
CNY47A

PHOTOCOUPLERS

Optically coupled isolators consisting of an infra-red emitting GaAs diode and a silicon
n-p-n phototransistor. Plastic 6 lead dual in-line envelopes. Suitable for TTL integrated

circuits.
QUICK REFERENCE DATA
Diode
Continuous reverse voltage VR max. 3 v
Forward current (d.c.) Ig max. 30 mA
Total power dissipation up to T,mp = 25 °C Pot max. 100 mW
Transistor
Collector-emitter voltage (open base) Vcgo ~ max. 30 A% -
Collector cut-off current (dark) -
Vep = 10 V; diode: Ig =0 Icro < 100 nA E
Total power dissipation up to Tymp =25 °C Prot max. 150 mW
Photocoupler
. . CNY47 | CNY47A
Output/input d.c. current transfer ratio —_—t
Ip=10mA; Ig=0; Vo =0,4V Ic/Ig > 0,2 ] 0,4
Collector-emitter saturation voltage
IF= 10 rnA;IB=O; IC=2mA VCEsat < 0,4 A%
Ip =10 m.A;IBz(); o =4 mA VeEsat < 0,4 \%
Isolation voltage, r.m.s. value VIO(RMS) > 2000 | 2000 A%
MECHANICAL DATA See page 2.
August 1974 |l ll 1



CNY47

CNY47A
MECHANICAL DATA Dimensions in mm
3 =n.c
7270427
[*— 83 max ——— - 83max — =
: |
2| l }
g 5,08
g | max
3l 10,51
v __miny
[}
39
31 Lx
Ly
1 12,54]
- %g‘; LI«,*[

7268998
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CNY47
CNY47A

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

Continuous reverse voltage VR
Forward current (d.c.) Ig
Forward current (peak value)

—= tp< 10ps;6<0,1 B3V
Total power dissipation up to T, =25 °C Peot
Operating junction temperature Tj
Transistor
Collector-emitter voltage (open base) VCEO
Collector-base voltage (open emitter) VeBO
Emitter-base voltage (open collector) VEBO
Collector current (d.c.) Ic
Total power dissipation up to Ty} = 25 °C Pot
Operating junction temperature Tj
Photocoupler
Storage temperature Tstg

THERMAL RESISTANCE

From junction to ambient in free air
- diode Rip j-a

- transistor Rth j-a-

From junction to ambient,
device mounted on a p.c. board 1)
- diode Rth j'a
- transistor Ren j-a

max. 3
max. 30
max. 200
max. 100
max. 100
max. 30
max. 50
max. 4
max. 30
max. 150
max. 100
=55 to +150
0,75

0,5

0,6

0,4

<

V
A\

mWw
e

oc

o°C /mWwW
oC /mW

oC /mW
oC /mW

1y with copper islands of 1,5 mm diameter around each terminal, on one side of 1,6 mm
glass-epoxy printed circuit board; thickness of copper 35 pm; pins fully inserted (i.e.

to seating plane, see drawing).
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CNY47
CNY47A

CHARACTERISTICS

Diode Tj = 25 °C
Forward voltage, Ir = 10 mA

Reverse current, VR =3V

Transistor (diode: Ig = 0) Tj =259C
Collector cut-off current (dark)

VCE =10V

Output capacitance at f = 1 MHz
VCB = 10 A%

Photocoupler (Ig =0, Tamp = 25 °C

unless otherwise specified) 1)

Output/input d. c. current transfer ratio

IF =10 mA;VCE = 0,4V
Collector-emitter saturation voltage

Ig =lOmA;IC=2mA

Igp = IOm.A;IC=4mA

Isolation voltage, r.m.s. value

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

Vg

Ig

Iceo

IcBo

,C

lo/Ip

VCEsat
VcEsat
VIORMS)

Cio

typ.

typ.

A

typ.

typ.

typ.

<

typ.

typ.

CNY47

100
20

S OO
N w N

=N

2000

CNY47A

o O

0,2
0,4

2000

<<

55

pF

2)

1) Where the phototransistor receives light from the diode, the O (for open terminal) has

been omitted from the symbols.

2) Aging of the light-emitting diode reduces the transfer ratio at a rate proportional to
current and operating time. In circuits that operate for long periods, therefore, the
duty factor of the couplers should be kept as low as possible. This can often be done

with the aid of an inverter.

3) Tested with a 50 Hz a.c. voltage for 1 minute between shorted input leads and shorted

output leads.

.
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CNY47
CNY47A

CHARACTERISTICS (continued)

C
Insulation resistance between input and output CNY47 | CNY47A
> 1011 |10l Q
Vip =500V . 1012 | 1012 o
Switching times (circuit below)
Icon = 2 MA; Vo =5 V; R = 100 Q
Turn-on time ton typ. 3 s
Turn-off time toff  typ. 3 s
Icon = 4 mA; Voo =5 V; Ry, =100 Q
Turn-on time ton typ. 5 ]
Turn-off time toff  typ. 5 s
vy +Vee ¢
0 S—
+—ov |
Yol 90%
500 R,
0 10%
% 7270428 ton toff

72672381
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CNY47
CNY47A
150 7270449 7270447
—— free in air 30 T
- — note 1,page 3 LI
\ 1 Tamb=25°C
Ptot max IF
(mw) ‘\ (mA)
‘trunsistor I
diod
100 ot 20
i \ |
\
\ 1
AUARVYA typ VEmax ]
A “-
50 Nk 10
L A}
[N
N \
A
H
I
= 0 - ] 0 : nP.
- 0 50 Tamb(°C) 100 0 1 VE (V) 2
7270448 7270454
300 EEEEEEEE N typical values
S AN (AVE/AT;=-2mV/°C)
Tamb =25°C 1 14 N
Ie pulses:tp=10ps [ ] \\
(mA) T =100ps [ Ve N
(v) NG
\\ N
N N
1,3
200 T \\\ \\\
1 \\\ \\\{;
>
! ] \\\ \?‘0”7 ——
‘AR 1,2 . 2. NI
ANACEAN
typ VF max ) @_7 \\
100 14 AN A
\\
N
N,
I 1 11 NG
J
2 \\
S
i
0 1,0
0,5 1 15 2 25 -50 0 50 T,(°C) 100
Ve (V)
6 H August 1974




CNY47
CNY47A

108

Iceo
(nA)

103

102

10

7270460

max
I'
/
£
7
7 typ
,/ I/ t
i/ / yp
V4 i
> = - typ
717
172 '/ /
ya / 1/

NCNCN

™

N

50 T, (°C) 100

.



CNY47

CNY47A
2
10 — =72'7:04;52 10 — lvzvlo:.51
.tl 1 i I ——‘ L T 11
Icgo Iiz C‘J’U ues — typ. values [
(nA) T T Ig=0 :
Vca=3(l)V Ir=10mA
Ic/1
10 '/tqv c/If
£t/A10V
7
/
Y,
4
1 .// 1B
”'l, CNYQ?A:V
A7 P CE=5) |
/I - 0‘ ]
7/ S cn =
-1 Y47, |
10 /.’, P VcE=5V
7/ ™~~~
4 O4y
= 1072 - 0,
- 0 50 100 T;(°C) 150 -50 50 100
- Tams (°C)
102 72704 3 7270450
typ. values 1 10 E ET
Ig=0 I -
Veg =10V CNY47AH Cy: Tamb = 25°C
Ie | Tamb =25°C l iH ( Fc) f=1MHz
(WA /| jonvar P
/
10 /,/ 10?
r 4
V4
/
4
4V
Il Vi A1
_,Z// ,
1 A 10
V4
—
, :
jl t
= ypP
/
y
107" 1 2
1 10 Ir(mA) 102 1 10 Veelv) 10
H August 1974




CNY47
CNY47A
6 7270430 T T T T 7270434
T eNY47 T eNvaT
| | | typ. values 20 typ. values
1 L 11g=0 Ig=0
IC 8 o B o
(mA) [ Tamo=257C I, Tamb = 25°C
(mA)
1-=30mA
I
L 15 e
1 =‘\0T“—A_ et ]
——— 1 25mA
— T
I~
smAI = 10 20mA
e s | //
-~
2
I’ AN m—— 15mIA
5 |
10mA
4 mA I e [
. T
2mA 5mA |
o¥ L1 oL L[ =
0 5 Vee(V) 10 0 5 10 Veglv) 15 -
102 7270440 10 1270446
typ. values CNYLT =T cNvar
IB=0 o i i
Ic Tamp=25 € VoEsat - typ. values B ;
. Ig=0 it '
(I’T\A) (V) Tumb=25°c ; “
Vee=10V !
Y at |
10 Vo 1
A 0,6V
77
y///4 5
4L
su \\ 4
e I NN T
IC | ﬁ""""—o_,. et
1 107 i
7 B 5
4
107! 1072 i :
1 10 Ie(mA} 10?2 107" 1 I.0mA}l 10
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CNY47
CNY47A
1 7270457
CNY4LT7 ,l 'I # I' ]
I | ] I
i e
v / EWA/EWAY)
CEsat
W / / / /S A
/ / / 0%
/ S/ ,/,//
”’/ // //::’//%Z/
Ig=2mA " e e g
107" | ,—,//‘g/;f:*—;///
4mA —— — —
6mA ] el
8mA - ,/ g~
10mA s
4
15mAPF T /:/// : I
20mA /,4;," I)‘;p; Ba ues
25mAY LA T =25°
30mA
1072 I
: 107 107" 1 Ic(mA) 10
‘|02 7270442 30 7270432
typ. values CNY4L7 typ. values CNY&7
Ig=0 Ig=0 o
I Tamb = 25°C Tamb=25°C
(m(,:l\) pulses: tp=50ps (Ii) pulses:tp=50us
T=500us Vee=10V m T=500ps
‘.;:V
"
!
10 7 {O,hv == 20 Wﬂom"‘f
/4
P SW‘A "1
7 2
"1 |
T _ ]
% /r ')_QmA et
1 10 ——— l ¥ %
] L ————
T
10mA
=
1 5mA
107 | 0 [ 1
1 10 Ig(mA) 102 0 5 VeelVv) 10
10 ” H August 1974




CNY47
CNY47A
- — 7270445
typ. vaiues : : i CNY47
I =10mA ‘ 1
VL‘C =10V 1
Tamb=25°C
{
100
- e S -
. S S 7270429
Vo [ . )
(ofo) ™ S 'F
- \ \(00 L . 72704861
‘\ | IN@
/’4’ \\
10 NG N —
_____ ic
I N
|
—>| tr |
1 atonel
10 102 f (kHz) 103
O 7270438 20 7270436
2 CNY&47 Ig=0 CNY4LT7 Ig=0
t Vcc =10V t VCC =10V
(ps) Tamp =25°C (ps) Tamp =25°C
typ. values typ. values
B tun ! toff
15 —_——t, 15 _—t
10 N 10
N\ ma R =1k
L
N, N R =1k LA
N i .. e qy— ——
§\ \: A S S N
“\\\\\ ™ i
P
5 AN h 2000 5 5000
NN L Ji ~
e 100.0
N 1000
0 0'—
107" 1 Icima) 10 107 1 Ic(mA) 10
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CNY47

(U%)3%y
70l 0l 0l ol FP
ot
] /
——— \ 4
/ JAV 4
V4 11777
JERI NS
' F-H
HH ~¢F
Jilll|
11
JI T
T
+
\ T ‘nDp
\\
vwg - : avili -
P 7]
ars
vwor = AR oL
i i Pyl v K
Y3 Y [
YUig7 T
vwog=3] -
I 2052 =94
< +— Ag =39
~N san|pA dA}
e FLTAND
b 9570LIL
=
J

GORVERRY =
50l ¢0l 20l ol i o)
l -
m
2
7 <
4
£
F 7 ol
)4 L
14/
ARNATE]|
J | JI
18 1]
ﬁ HH NOF
) /
/ [ 1]
¥ Vi
7 4
I
ra N
vwg = 7 i 0
/ iy
| b Vi
YWl : d y \x
vwsi > i
ywoz B 5 -
VUWGT b "0t
ywQg= I ;
| - |
T I 1
i S0l
AN
BN ; | (v
] i - 1 °1
5o 0021 mow -




CNY47
CNY47A
15 | ERREN TEToel 30 : A7Z7uu35
T CNYLTA CNYLTA Iyp. Smues
T L 8=
EE ;(YP_- c\)lulues . . o= o
¢ Tamn=25%C Le J AREEP.
(mA) amb = (maA Q@ - - \‘
A A
1 z,f/ ’\"" N
~/
10 20 ~
/ o
1o 14855 S
|
] 1avd N -
il r
/| / A5 mA-
-
g mA
.
5 10
T GmA______ L 10 mA
I Vi
4 4
4L mA
[ 1 5 mA
LI
2 mA 7
0 [ 0 -
0 5 Veg(V) 10 0 5 Vee(V) i z
‘IO2 7270441
typ. values CNYLTA
[ H
- o 1 }
1o eme=257C Veg=10V
(mA) 5V

v
//oav

10 Y/ .
4

107!

1 10 Ir(mA) 102
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CNY47
CNY47A
1 7270459
T cnyara
/
VCEsnt 2 //,
) D
L N A i
Ic - \\ NU /::-
\K ‘4\ //
Pl g
107"
typ. values
Ig=0
Tcmb-_-zsoc
; 10‘2_1
; 10 1 10 Ic(mA) 107
7270458
CNY4LTA
typ. values
Ig=0
Tamp =25°C
1 HI
f i 11
1 17 yaii
[T
Vcesat / [
) ( B
/ S M
L~ "//Ii ',//'}‘
107! e ":"é/
— A = — = ’%7
11 D e S
L //: P Pera
LmA U /,/'/54/ i
6mA A ;//,/ L1
8mA 1]
10mA > ’;r A/ I
15mA P A 25mA
A
102 20ma A 30mA
10~2 10-1 1 10 IC(mA) 102
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CNY47

CNY47A
102 7270443
typ. values CNY4LTA
Ig=0 i
L | Tamp=25°C [ Vee=10V
(mi&) pulses: tp=50ps 15¥
T=500ps| 4y
/ T
/A/O,AV
10 A
74
4
107" 2
1 10 Ig(mA) 10
60 7270433
typ. values - CNY4LTA
Ig=0
1 Tamb =25°C
C |pulses:tp=50ps
(mA) T=500ps
40 I ,30“"“ =
=
stk
-
,.-Bmpi’f
LT
™
/ 20 AL
20 - 1
B 15 mA
= ES
1 10mA
]
5mA
[ =
0 [ 1
0 5 Veg(V) 10

| I



CNY47
CNY47A
7270444 iFI
typ values CNY4TA X VCC
I.=10mA 'F
Vee =10V
Tqmb=25°C I—V“‘
Ry
100 |
4 7270429
NS ~
Y N \\2‘\1
N i
(/o) % F
N
S \ Q 7270461
10
AN
,,,,, - \‘\ ic
i
! -t |-
. 1 . - ton-»
: 10 102 f(kHz)  10°
20 7270439 0 7270437
CNY4LTA Ig=0 20 eNvaTA I=0
4 Vee =10V° t Vee =10V°
(ps) Tamb =25"C (ps) Tamb =25"C
typ. values typ. values
ton tosf
15 —_———t, 15 —_——ty
\&
\\\ N ] N
L\ i R =1k
10 S O 10 S R =1kQ ==
JANS A
\T‘Q‘ ™N \
AN T 5000 N\ B
~ ~~—— 14 5000
\. e s N, T =
5 Eh 5
SN 1000 N
-
M~ - L 1000 =F
0 0
107" 1 Ic(mA) 10 107" 1 Ic(mA) 10
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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, ,p = 20 °C 1 max. 100 mA
Temperatures
Operating ambient temperature Tomp  Max. 70 °C
Storage temperature Tstg -50to+70 °C
CHARACTERISTICS Toamb = 20 OC unless otherwise specified
Peak spectral response A 6.0to 6.3 um
Spectral response range from visible to 7.5 pm
Cell resistance S 30to 120 @
Time constant 0.1 us
Sensitive area 6.0x 0.5 mm2
Sensitivity ( 6.0 um radiation) t>yp. ?é ﬁz ;Z&
(500 OK radiation) typ. 0.3 uv /uWw
D* (6.0 um, 800 Hz, 1 Hz) > 8ex 10; cm iz /W
- }see notes 1 and 2 typ.  2.0x10 cmV/Hz /W
(500 °K, 800 Hz, 1 Hz) typ.  6.0x107  cmVHz/W
Noise equivalent power (N.E.P.)
(6.0 ym, 800 Hz, 1 Hz) typ. 8.6x10710 w
}seenotes 1 and 2 < 2.0x1077 w
(500 °K, 800 Hz, 1 Hz) typ.  2.5x 1077 W

MECHANICAL DATA (see page 2)

1y Limiting values according to the Absolute Maximum System as defined in IEC

publication 134.
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ORP10

MECHANICAL DATA Dimensions in mm
tinned
05 gmin 30
+l-»+ F—*‘
(1 c
o € s .8
: ) §
: 3
] on |+
A =P 0 £8 | °
c O] | o x9 c
% L | e—0
l 6 -
| | . £
15 37min 02|

7208508
NOTES

1. Measuring conditions.

The detector is attached to a heatsink which is maintained at a temperature of
20 OC and a bias current of 50 mA is applied. A parallel beam of monochromatic
radiation of wavelength 4.4 um, which would produce a steady irradiance of
68 ;.tW/cm2 at the sensitive element, is chopped at 800 Hz, giving an actual
r.m.s. power at the element which amounts to

—2-6—% = 31 uW/cm2
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:

Vg ———
— x VA(Af)
Mo = 7

* _
D™= W
where: Vs = 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.
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I\ / 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:

VA

N.E.P. = D -

3. Variation of performance with bias current.

Both signal and noise vary with bias current. Typical curves are shown on page 5.
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.

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 ORPIO 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 5. 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 ©C this is impractical with the ORP10 unless special precautions
are taken to prevent condensation and icing on the exposed element.

S. Warning.

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

[}
ot
[}
o

[0}
)
ot
w
4]

call
CCuL
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ORP10

Recommended circuit for use with radiation chopped at 800 Hz.

supply

T

\
N | J_ o
amplifier
ORP10 -F"'°F’F

TE5850T O
o
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.

1000 7208505 109 7208504
Ffrelative response versus X 5 chopping frequency 800Hz
N D* bandwidth 1Hz
(°lo)
/
100 10° 4 \
\ - typ
10 10’
6
'6 5 @m0 0 5 A uml 10

4 H “ May 1968



ORP10

200

7208503

00444
" N|S
(£n) (uV) [(uv)
S =
N ratio
150 0.03]3
\,.‘,-v._
'&00‘5e®
c\(c’,\)
AN o
100 z = OO 0.072]2
ot Wlo.pen C/;’ t
7 - B slgnql ctC‘JIt
r 0 60
T 4 SIS Hm(s) 11
SRR 11
e L
50 5 = 1 ﬁ/se S, 0.041
et 1 VY
[©SIStance ("l
na/&
T 0!0
00 20 40 60 80 100 1(mA)
2 7208506
normalised curves for resistance and open_ circuit
signal at 60um
15
1
.
“ 4
.
i = FEEIS‘[‘Q{-,C(,
05
‘ - Signql
T
o) 5 1110
10 20 30 40 50 60 T(°C) 70
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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
5.6pm 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/uw
D* (5.3 pm, 800 Hz, 1 Hz) typ. 5.5x 1010 cmV\Hz/W
Time constant typ. S s
Sensitive area 6.0x 0.5 mm?2

MECHANICAL DATA see page 2
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ORP13

MECHANICAL DATA Dimensions in mm

60
gg /‘—"\

16.5
36.2m

-l

‘ —F L terminals
%Mf \ O

gomax

cell lead
> N\,
]
(ED \i}« leads |
[ {_—metal encapsulation
.t— glass dewar vessel
; cell lead
| 355@;)(—3710"'“” sensitive area—{f—/ '——}—sapphire window
|
[ -] |

incident __ | -
radiation “~—___surface aluminised

mirror

7208603

| dewar
1@ opening

J mirror
attachment
/
p
Vel
// 450
N |
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ORP13

RATINGS Limiting values in accordance withthe Absolute Maximum System (IEC134)
max. 30 mA

ina e T — 77
Bias currentat T .p =77 K 1
Temperatures
Storage temperature T stg

CHARACTERISTICS (see note 1 on page 4)

Peak spectral response Am

Spectral response range

-55 to +55 °C

from visible to 5.6 pm

Cell resistance Iy 20 to 60 k@
Time constant typ. S ps
> 90 min
il- i f bulk liquid ni .
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/pw
Responsivity tvp. 7 mV/uw
9
> V
D* ?X 109 cm\ Hz/W
typ. 7.5 x 10 cm\/Hz/W
typ. 16 pWw
\
N.E.P. - 35 pw
2. Monochromatic source measurement
radiation : 5.3 pum
chopping frequency : 800 Hz
bandwidth : 1Hz
Responsivity typ. 35 mV/pw
D* typ. 55 x 109 cm \VHz/W
N.E.P. typ. 3.2 pW
December 1970 ” H 3



ORPI13

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 S00pA is applied.
The sensitive elementis situatedata distance of 264mm froma black body source
limited by an aperture of 3mm diameter.

The radiation path is interrupted at 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:
¥ VAGD
. _ Vn
D" = w

where: Vg = signal voltage across detector terminals
Vnp = 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. = ﬂ

D,‘:
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.

>

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.
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ORPI13

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 is not allowedto reachroom temperature while still biased,
if any form of low impedance biasing is employed.

b. If provision is made for cellsto beplugged into thebias currentand amplifier,
steps must be taken to limitthe current available fromthe 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 supply
(positive) amplifier
supply
output
BC109
BZY88-
C5V6 T
: -0

7260008
c. The dewar vessel must always be completely dry before being refilled with
liquid nitrogen. In humid conditions, water vapour may condense at the 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 “ l l 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 pm and therefore it may be
exposed continuously to visible radiation.

QUICK REFERENCE DATA
Peak spectral response Am typ. 1.9 pm
Spectral response range b 1.5t0 3.0 pum
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 us
Sensitive area 1.0x1.0 mm?
MECHANICAL DATA
2,%? £ LS""! window
T ===.:: 048
Gk ¢r§:fr‘1 ' = -
le 66 _ole—381 .| 77600081

max min

1) Connected to case

September 1974 l I | ’ 1



RPY76A

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

Power dissipation

TemEeratures

Storage temperature

Operating ambient temperature

P

Tstg

Tamb

max. 20 mw

=20 to +50 ©C

max. 50 ©°C

CHARACTERISTICS at T yp = 20 OC (see notes on pages 3 and 4)

Peak spectral response Am
Spectral response range b
Cell resistance Ty

Time constant

Performance

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

Responsivity
D:‘;
N.E.P.

2, Monochromatic source measurement

radiation :2.0pum
chopping frequency : 800 Hz
bandwidth : 1Hz
Responsivity

D:[:

N.E.P.

typ. 1.9 pm
1.5t03.0 pm

> 200 kR

typ 600 k@

typ. 250 pus

< 400 ps

> 2.0 mA/W

> 1.0x 108  cm\Hz/W

< 1.0 oW

> 200 mA/W

~ 1 n. 1nl0 ,\...'\/_:/\

7 L UXR 1V \,.“’,' /N

< 10 pW

l | December 1970



RPY76A

NOTES
1. Test conditions

The cell is operated atatemperature 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. SpW/cmz.

A bias voltage of 24V is appliedto 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

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:

Vg -
- VA(@D
D* = Vo =

A
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. = ysé

Drr‘
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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 isless than 2. 5 mW the maximum level of D* is maintained.
At higher levels the noise increases more rapidly than the signal so thatalthough
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.

. 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 50°C.

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 = Ige x r,

4 l I | | February 1971
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61SV

PHOTOCONDUCTIVE CELL

Evaporated lead sulphide photoconductive cell 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.

D” (2.0 um, 800 Hz, 1 Hz)

Time constant

Sensitive area

typ. 4 x 1010 cm VHz/W

QUICK REFERENCE DATA
Peak spectral response Am 2.2 um
Spectral response range A 0.3t0 3.5 um
Internal resistance T typ. 1.5 M@
Responsivity (radiation 2.0 um) typ. 80 mV/uw

typ.

6.0

100 wus

x 6.0 mm?2

MECHANICAL DATA.
Cooled version ra—17 8
n.3 flexible leads
Code No. : 5 long
9330 200 30 ?
}
175 10
-
[

glass dewar with
glass window

Encapsulated version 4imax
Code No. 85—
9332 401 30 —F
1385
22max 1375
L —

72108491

Dimensions in mm —

cooled version

sensitive

/

area

encapsulated version
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61SV

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

Voltage (bidirectional) v max. 250 V

Current (bidirectional) 1 max. ’ 0.5 mA

Temperatures

Storage temperature encapsulated version Tstg —55 to +60 °C
cooled version Tstg —80 to 60 ©°C

Operating ambient temperature Tamp max. 60 ©°C

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

Peak spectral response Am 2.2 um
Spectral response range by 0.3t0 3.5 wumm
Internal resistance T, typ- 1.5 MQ
1 1.0t0 4.0 MQ
Time constant typ. 100 wus
Noise voltage typ. 8.5 wv
Performance
1. Black body source
colour temperature : 500 K
chopping frequency : 800 Hz
bandwidth : 1Hz
L > 0.2 mV/uW
Responsivity typ. 1.3 mV/uW
D* > 2.0x 108 cm \/HZ/W
typ.6.5 x 108 cmVHz/W
N.E.P. typ. 0.92 nW
< 3.0 nW
2. Monochromatic source
radiation : 2.0 pm
chopping frequency: 800 Hz
bandwidth : 1Hz
Responsivity typ. 80 mV/uW
D* typ. 4 x 1010 cm\Hz/W
N.E.P. typ. 15 pW
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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 M2 load resistor. No correction is made for the loading
effect of the 1.0 M2 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
) ﬁ VAL

W

D*

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.

i

The Noise Equivalent Power (N.E.P.) is related to D* by the expression:
A
N.E.P. = .Dﬁ*
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.
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61SV

NOTES (continued)

5. 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 to ensure 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.

|

l l November 1970
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Photoconductive devices



PHOTOCONDUCTIVE

DEVICES
TYPE SELECTION CHART
Pmax
at Ty =25 OC | on-off services measuring purposes
(mW)
10 RPY33

b5
3 70 ORP60, ORP61, ORP66
o 100 ORP62, ORP68, ORP69
= , f
2
g 400 ORP52
~
9 500 RPY18, RPY19

1000 ORP23, ORP90, RPY20, RPYS5
é 50 RPY71
= 100 RPY58A
. 300 RPY82
S 560 RPYS5
=
§ 750 RPY84
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PHOTOCONDUCTIVE
DEVICES

GENERAL OPERATIONAL RECOMMENDATIONS
PHOTOCONDUCTIVE DEVICES

1. GENERAL

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

1.2 A photoconductive device is alight-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
5 minutes.

2.2.2 For a particular setof conditions the initial illumination resistanceis 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 1% per 5 minutes.
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PHOTOCONDUCTIVE
DEVICES

2.3.2 For a particular set of conditions the initial illumination current is the
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

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

2.4.1 For a particular 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.

2.4.2 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.

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

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

2.5.2 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.

2 October 1972



PHOTOCONDUCTIVE
DEVICES

2.6.1 For a particular set of conditions and history the current rise time is the
time taken for the current through the deviceto rise to 909 to itsinitial il-
lumination current measured from the instant of starting the illumination.

100

90
(%)
t

i

o

tri

t

—_—
7200680

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
It
(%)

7200681

tfi e b

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-

A
defined as Slog rjg.

tion resistance and the illumination, Alog E
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PHOTOCONDUCTIVE
DEVICES

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.

17,[
overshoot
Fovershoot.

7200677 f—

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.

4 l ’ October 1972



PHOTOCONDUCTIVE

DEVICES

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.

7Z1014.5
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DEVICES
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PHOTOCONDUCTIVE

DEVICES

LIST OF SYMBOLS
Cell voltage \ 7
Cell current !
Illumination current L
Initial illumination current Iio
Equilibrium illumination current Iie
Dark current Iy
Initial dark current Ido
Equilibrium dark current Ige
Illumination resistance r]
Initial illumination resistance rlo
Equilibrium illumination resistance rle
Dark resistance rq
Initial dark resistance Tdo
Equilibrium dark resistance . rde
Current rise time tri
Current decay time tei
Pulse duration tp
Averaging time tav é
Pulse repetition rate Prr E
Illumination sensitivity N
Illumination response ¥
Voltage response o
Ambient temperature ) Tamb
Thermal resistance Rth
Temperature of CdS tablet Ttablet
Colour temperature Te (Tg)
Dissipation P
Ilumination E
Initial drift D,
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 Ty = 25 e P max. 1 W
Cell voltage, d.c. and repetitive peak A% max. 400 V
Cell resistance at 50 Ix,

2700 K colour temperature Tlo typ. 3.3 k&
Spectral response, current rise and

decay curves type D
Outline dimensions max. 32 dia.x 7,6 mm

MECHANICAL DATA Dimensions in mm
——— 315405 ————*|
-~ 28402 ——>

H

A
70 t
£035 " 4 |
—3% ——— 228
¢ Y104025 i 1o
min l
| vy
208
( 20 : - m?:x* |¢ »! \<~1,016tg'?s
‘ p A
wincow - 194+0,35 7260337.1

—

December 1972 “



ORP23

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 Tamp = 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, Tdo > 10 MQ l)
20 s after switching off the illumination

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

Initial illumination resistance
measured with 10 V d.c., illumination = 50 Ix, Tlo
after 16 h in darkness 2)

2to 8,9 k@
typ. 3,3 k2

Equilibrium illumination resistance

measured with 10 V d.c., illumination = 50 Ix, Ile 2to0 12,2 ke

after 15 min under the measuring conditions typ- 4.2 ko2
Negative temperature response of typ. 0,2 %/°C
illumination resistance < 0,5 %/°C
rat(05SVd.c.
Voltage response Tall0Vd.oc. typ. 1,05
Insulation resistance between cell and envelope,
measured with 400 V d.c. via 1 MQ Ting > 200 M@

1) 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
respectively.

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

2 “ Il December 1972



ORP23

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

Cell voltage, d.c. and repetitive peak A% max. 400 \
Cell voltage, pulse, tp <5 ms

pry S Once per minute Vum max. 1500 v
Insulation voltage, d.c. and repetitive peak Vins max. 400 A%
Insulation voltage, pulse, between cell and

envelope, s 5 ms, p.. < once per min Vinsg Mmax. 1500 AY

Power dissipation (tzy = 2 s} see graph P

max
Power dissipation, pulse PM max. S5x P
Cell current, d.c. and repetitive peak 1 max. 150 mA
Illumination E max. 50 000 1x
Temperature CdS tablet, operating Tiabler Max- 85 °c
Ambient temperature, storage and operating Tamp min. -40 oC
storage TStg max. 50 °c 1)
operating Tomp 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 % of the devices pass these tests without perceptible damage.

Shock
25 Zpeak’ 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.
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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 ccll is shock and vibration resistant.

QUICK REFERENCE DATA

Power dissipation at Tyyp = 25 °C p max. 0,4 w
Cell voltage, d.c. and repetitive peak \% max. 200 A%
Cell resistance at 50 Ix,
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
‘<— ----- - 36max ——»<-—— 37min ——
| 10" |
E 45°%, [ max [~ !
e b ‘
= [N —
| ‘ // 2) ‘ e ey
| | |
| | éﬂz Lo
i i
- rl\sdgx - \/L._“ 262 ——*b‘ 8 e 72602381

t

Solde_zilni

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 3 mm {rom the seals.

1) Not tinned.
) Centre of sensitive area.

—
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ORP52 .

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 M, Tio > 4 M2 1)
20 s after switching off the illumination

Equilibrium dark resistance
measured with 200 V d.c. applied via 1 MQ, Tde > 100 MS2 1)
30 min after switching off the illumination

Initial illumination resistance
0 Q
measured with 10 V d.c., illumination = 50 Ix, o ¢ 750 to ?208 o
after 16 h in darkness 2) 3) yp- §

Equilibrium illumination resistance 750 to 4100 o

measured with 10 V d.c., illumination = 50 1x, Tle ¢ 1500 o
after 15 min under the measuring conditions yp-
Negative temperature response of typ. A 0,2 %/°C
illumination resistance < 0,5 %/°C
rat0,5Vd.c.
Voltage response Tal0ovVde, typ. 1,05

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 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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ORP52

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

Cell voltage. d.c. and repetitive pcak \% max. 200 v
Cell voltage, pulse, = 5 ms }
Py S once per minute Y™ max. 500V

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

Power dissipation, pulse Pum max. 5 x Pax

Cell current, d.c. and repetitive peak I max. 100 mA

Illumination E max. 50 000 Ix

Temperature CdS tablet, operating Ttablct max. 85 °c

Ambient temperature, storage and operating Tamp  min. =40 °c
storage TStg max. 50 o¢c l)
operating Tomp  ™max 70 oc

DESIGN CONSIDERATIONS

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

Vibration

2,5 gpeak: 50 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.

December 1972 3



ORP52

< ‘ T ; ‘7261719 105 ?ﬁﬁﬁ 7237205
\\ [T - T.=2700K [H
400 tay=28 1 o PN Vac=10v [
p \ free in air ( N after 16h in |-
max A\ N darkness
(mW) \ 104 >
N
300 NG
\ \\typ
\ N
\ 103
200 AN
\\
A \\\
\
N
2
100 , 10
|
0 ] 10
0 25 50 75 1 10 102 E (1x)
Tamp (°C)

4 1' H December 1972



ORP60
ORP66

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELLS

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

The cells are shock and vibration resistant,

QUICK REFERENCE DATA

Power dissipation at T, = 25 °C P max. 70  mW
Cell voltage, d.c. and repetitive peak V  max. 350 VvV
Cell resistance at 50 1x,
2700 K colour temperature, ORP60 T, typ. 60 k@
ORP66 T, < 55  kQ
Spectral response, current rise and
decay curves . type D
Outline dimensions max. 6 dia. x 16 mm
MECHANICAL DATA . Dimensions in mm
|+ 16 max -~ 37 min ——>;
E Smax? 1
| ‘ i
[) i ) 1 i ‘ ,
| ragx - } '=='_40’(‘3
! ‘[ ¥ ‘ - 4
i#zﬂ# 2) Sl
| E

|
la—12+2 —wl 77608912

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 OC for maximum 10 s up to a point 5 mm from the seals.

1) Not tinned.
2) Sensitive surface.
3y Blue dot on ORP66.
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ORP60
ORP66

ELECTRICAL DATA

General

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

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

and at delivery

Initial dark resistance MM——
measured at 300 V d.c. applied via Tqo > 200 200 MQ 1
1 MQ, 20 s after switching off the illumination

Initial illumination resistance

measured at 30 V d.c., illumination = 50 Ix, > 37,5 - k@
after 16 hrs in darkness 2) Tlo typ. 60 - k2
Equilibrium illumination resistance < 150 55 ke
measured at 30 V d.c., illumination = 50 1x, > 37,5 - k&2
after 15 min under the measuring conditions Tle typ. 75 - k@
< 190 90 k2

Negative temperature response of typ. 0,2 7/°C

illumination resistance < 0,5 %/°C

rat0,5Vd.ec. o typ. 1,5

Voltage response rat 30 Vd.c.

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

) 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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ORP60
ORP66

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

Cell voltage d.c. and repetitive peak v max. 350 V
Cell voltage, pulse, tp = 5 ms,
Prr < once per minute VM max. 500 V

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

Power dissipation, pulse Pm max. 5 x Pax

I1lumination E max. 50000 1x

Temperature CdS tablet, operating Trablet max. 85 °C

Ambient temperature, storage and operation Tamb min. -40 OC
storage Tstg max. 50 °c l)
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 gpeak- 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) Operation of the cell counteracts the deteriorating effect of Iong periods at high tem-
perature. The maximum operating temperature is therefore higher than the maximum
storage temperature.
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ORP61
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 Tymyp = 25 0C P max.
Cell voltage, d.c. and repetitive peak v max.

Cell resistance at 50 1x,
2700 K colour temperature )

o typ.
Spectral response, current rise and

decay curves type D

max. 6 dia, x 15,5 mm

Outline dimensions

MECHANICAL DATA Dimensions in mm

15.5max

37 min

Smax"
-

*
"5"02" ( l }===::0_L3
12 :

3)

- 12+2 —>[ 7260240

i

Soldering

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

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

ELECTRICAL DATA

General

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

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

and at delivery.

‘o . ORP61 | ORP62
Initial dark resistance
measured at 300 V d.c. applied via rdo > 200 150 MQ b
1 MQ, 20 s after switching off the illumination
Initial illumination resistance > 37,5 30 k@
measured at 30 V d.c., illumination = 50 1x, Tl typ. 60 45  kQ
after 16 hrs in darkness 2) < 150 | 100 k2
Equilibrium illumination resistance > 37,5 30 kQ
measured at 30 V d.c., illumination = 50 Ix, Tle typ. 75| 60 k@
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. 1,511,
Voltage response Tat30Vdo

1) The spread of the dark resistance is large and values higher than 1000 M2 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, tp = 5 ms,
P, <once per minute - ORP61 Vm max. 500 V
ORP62 VM max. 1000 V
Power dissipation (t,, =2 s) see graph P
Power dissipation, pulse PM max. 5 x Prax
I1lumination E max. 50000 Ix
Temperature CdS tablet, operating Tiablet max. 85 °cC
Ambient temperature, storage and operation Tamb min. -40 oC
storage Tstg max. 50 °C 1
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 OR P62
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 gpeak' 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.

Iy 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
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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 brightress and contrast control in television receivers.

The cells are shock and vibration resistant.

QUICK REFERENCE DATA

Power dissipation at T, =

Cell resistance at 50 1x,

decay curves

Outline dimensions

25 0C

Cell voltage, d.c. and repetitive peak

2700 K colour temperature, ORPES
ORTEY

Spectral response, current rise and

P

A\v

Tlo
Tlo

max. 100 mW

max. 350 \Y

typ. 64 kO

typ. 30 k22
type D

max. 6 dia. x 15,5 mm

<+——155max ——»|<+—— 37 min —»

Dimensions in mm

MECHANICAL DATA
?
5,2
max
! v
\_;l 2,1l

+‘ Smax e

Soldering

'4—11,511 -

H

smax? k
S }
1 | |
| L
=—=0,43
1
3)
| 7265651

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

1) Not tinned.
2) Centre of sensitive area.

3) ORP68: gray dot; ORP69: white dot.
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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 Tomp = 25 °C, illumination with colour temperature of 2700 K
and at delivery

ORP68 | ORP69

Initial dark resistance
measured with 300 Vdc. applied via1MQ, Tgo > 150 100 MQ 1y
20 s after switching off the illumination

Initial illumination resistance > 30 20 k<2
measured at 30 Vdec., illumination=50 Ix, 1j4 typ. 46 30 kQ
after 16 h in darkness 2) 3) < 100 60 kQ

Equilibrium illumination resistance > 30 27 kR
measured at 30Vdc., illumination=50 lx, Tle typ. 60 46 k&2
after 15 minunder the measuringconditions < 170 115 ke

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

rat 0,5 Vd.c.

ratyv,ovd.c. Vb,
rat30Vd.c. yp 1,4

Voltage response

Iy The spraa—of the dark resistance is large and values higher than 1000 M2 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,
Pyy = once per minute - ORP63 VM max. 1000 A%
ORP69 VM max. 700 v
Power dissipation (tay = 2 s) see graph P,
Power dissipation, pulse Pum max. 5 X Pppgx
Illumination E max. 50 000 Ix
Temperature of CdS tablet, operating Tt ablet max. +85 °c
Ambient temperature, storage and operating Tamb min. -40 oC
storage Tstg max. +50 oc 1y
operating Tamb max. +70 oCc

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 8peak’ 107000 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 maximum
' storage temperature.
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ORP90

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

Side semnsitive 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 Tamb = 25 °c P max., 1 w
Cell voltage, d.c. and repetitive peak v max . 350 v
Cell resistance at 50 1x,

2700 K colour temperature, Tio typ. 1500 12}
Spectral response, current rise and

decay curves type D
Outline dimensions max. 19 dia.x 60,3 mm

MECHANICAL DATA Dimensions in mm

max 54
max 60.3

26

A

TTT 7203507 I} m“‘ﬁﬁﬁ!’"

Base : 7 p. miniature

Total area to be illuminated 1,1x 2,9 cm?
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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,y = 25 OC, illumination with colour temperature of 2700 K
and at delivery.

Initial dark resistance
measured with 300 V d.c. applied via Tgo > 42 MQ J‘)
1 MQ, 20 s after switching off the illumination

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

Initial illumination resistance 700 to 3300
measured at 10 V d.c., illumination = 50 1x, T typ. 1500 <@

after 16 hrs in darkness 2) lo

Equilibrium illumination resistance
measured at 10 V d.c., illumination = 50 1x, Tle 700 to 4100 Q
after 15min under the measuring conditions typ. 1900 @

Negative temperature response of

sE T . typ. 0,2  %/°C
illumination resistance It 0.5 %,/ 0C
rat0,5Vd.c.
Voltage response T3 c. o  typ. 1,05
" Initial illumination resistance
measured at 10 V d.c., illumination = 50 Ix, rlo 325 to 1650 Q
Tc = 1500 K, after 16 hrs in darkness 2) typ. 500 @

1) The spread of the dark resistance is large and values higher than 100 M2 and 1000
M 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 v max. 350 V

Cell voltage, pulse, t, <5 ms,
P
Pry <once per minute M max. 500 V

Power dissipation (tay = 2 s) see graph Pmax

Power dissipation, pulse PM max. 5 x Pmax

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

Illumination E max. 50000 1x

Temperature CdS tablet, operating Ttaplet max. 85 OC

Ambient temperature, storage and operating Tamb min. -40 °C
storage Tstg max. 50 °C 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 -30% to +70% (typ. +40%) do not impair the
circuit performance. Direct sunlight irradiation should be avoided.

MECHANICAL ROBUSTNESS

An indicatiou 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 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-

y Op g g
perature. The maximum operating temperature is therefore higher than the maxi-
mum storage temperature.

Qo
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RPY18
RPY19

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 thc mains.

The cells are shock and vibration resistant.

QUICK REFERENCE DATA

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

2700 K colour temperature Iy,  typ. Q
Spectral response, current rise and

decay curves type D
Outline dimensions max. 27 x 16,3 x 6 mm

MECHANICAL DATA Dimensions in mm

44-50

!
@rax 6
4H« 043*

- 24-27 ~ . min37

3 — ¥ o
3 ! N - D
e | | ! | 9
& ! | g =]
= L1 g __
7 X 7
4 y
L—&J _.;;_:Jmox 5
720716221 15 not tinned

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 thelight 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, 4 = 25 9C, illumination with colour temperature of 2700 K
and at delivery

RPY18 | RPY19
> 5,6 10 MQ 1

Initial dark resistance
Vdc = 100V (RPY18) or 300 V (RPY 19) applied via
1 MQ, 20 s after switching off the illumination

Equilibrium dark resistance
V4 =100V (RPY18) or 300V (RPY19) applied via Tge =~ 50 200 MQ 1y
1 M@, 30 min after switching off the illumination

Initial illumination resistance

measured at 10V d.c., illumination = 50 lx, > 235 1400 Q@
after 16 hrs in darkness 2) T, typ. 400 3000 ©
< 1200 6600 Q
measured at 1 V d.c., illumination = 5000 1x,
after 16 hrs in darkness 2) T t/yp. 323) - g
Equilibrium illumination resistance »
measured at 10 V d.c. . illumination = 50 1x, > 235 1400 Q
after 15 min under the measuring conditions Ile typ. 480 3800 @
< 1560 9000 Q
measured at 1 V d.c. , illumination = 5000 Ix, Tle < 353) -0
after 15 min under the measuring conditions
Negative temperature response of v 0
illumination resistance typ. 0,2 0,2 %/OC
< 0,5 0,5 %/°C
),5Vd.c
Voltage response rat0s5Vvd.c.
& P rat 10 Vd.c. “ typ- 1,1 1,05

1) 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
respectively

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

3) During life < 40 Q.
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RPY18
RPYi9

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

- RPY18 v max. 100 V

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

Cell voitage, pulse,. tp <5 ms, RPY18 VM max. 250 v

Pyy sonce per minute RPY19 Vi max. 1000 V

Power dissipation (ty, = 2 s) see graph Py,

Power dissipaticn, pulse Pm max. 5 x Prax

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

I1lumination E max. 50000 1x

Temperature CdS tablet, operating Ttablet max. 85 Oc

Ambient temperature, storage and operating Tamb min. -40 oC
storage Tstg max. 50 ©OcC Ly
operating Tamb max. 70 9OcC

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
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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 Typp, = 25 °C P max, 1 W
Cell voltage, d.c. and repetitive peak v max. 400 V
Cell resistance at 50 1x,
2700 K colour temperature T, typ. 1500 @
Spectral response, current rise and
decay curves : type D
Outline dimensions max. 43 x16,3x 6 mm
MECHANICAL DATA Dimensions in mm
©
x A
e
o 2
O T S,
: i
e mn3
le 40-43 e Min37
Ky e ;*T
o YII—TT T T T T 1 e
€ I | I o =l
ST : | 5 e
I —_——— E v
oot
el 15 {12 d-max 5
zoms0r e 29 ] 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.

December 1972 1



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 Tho 7 6,5 MQ 1)
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, ISP 700 to 3300 Q

after 16 hours in darkness 2) typ. 1500 @
Equilibrium illumination resistance

measured at 10 V d.c., illumination= 50 1x, Tle 700 to 4500 Q

after 15 min under the measuring conditions typ. 1900 @
Negative temperature response of typ. 0,2 %/ °C

illumination resistance < 0,5 %/°c

: r at0,5Vd.c.
Voltage response Tat 10 Vo o typ. 1,05

1)  The spread of the dark resistance is large and values higher than 100 M and 1000
M¢2 are posegible 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.

N
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RPY20

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

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

Power dissipation (tay = 2 s) see graph P ..

Power dissipation, pulse Pum max. S5xPrax

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

I1lumination E max. 50000 1x

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 °cC

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, % 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 v 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
34 378
itive 2.9 ©
segrsetgve - 365 . 5 ép
e g—j >
=L | (@ E
gP | — - 7
e L = .
Q3mex g§8 l é? se;rs‘itqlve
, ;

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 5> 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 °C 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.

—
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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 100 k2

Initial illumination resistance
measured at 1 V4 ., illumination
25.6 1x, colour temperature 4700 ok Tlo 1.65 5.1 kQ

Current decay time:
time to reach 109 of the current at
the instant of stopping the illumination

of 5 1x gy 3 s
Gamma between E| = 0.4 I1x and

Eg = 25.61x 1) Y 0.60 | - 0.75 | 0.84
Shift in illumination current,

measured with E = 50 Ix, t = 10 min 10
Pre-conditioning factor 2) 0.9 1.2
Actinism

Illumination at 2700 9K
Illumination at 4700 °K

(referred to the 0.9
same cell current)

1 _ log r1 —log 1
) Y " Tog By ~log B
Cell current at 0.4 Ix, after 3 dayvs in darkness
Cell current at 0.4 Ix after 1 h pre-conditioning
at 300 1x (fluorescent light)

2) pre -conditioning factor =

2 I ‘ I ‘ 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 v1brat10n tests
mentioned below. More than 95% of the devices pass these tests without perceptible

damage.

Shock

30 gpeak» S shocks in each of the four positions of the device.

Vibration

2.5 gpeak, 50 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 A% max. 50 V
Powér dissipation, for use as measuring
device max. 10 mW
for general use P max. 75 mW
- . o
Ambient temperature Tamb max +60 OC
Tamb min. -40 ©C
June 1968 H “ 3
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RPY55

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

Top sensitive cadmium sulphide photoconductive cell 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 cell is shock and vibration resistant.

QUICK REFERENCE DATA

Power dissipation at T, ,p = 25 °C p
Cell voltage, d.c.and repetitive peak A4

Cell resistance at 50 1x,
2700 K colour temperature Ilo

Spectral response, current rise and
decay curves

max. 1 w

max. 200 \%

typ. 420 Q@

type D

Outline dimensions max, 32 dia. x 7,6 mm
MECHANICAL DATA Dimensions in mm
- 315 40,5
-~ 28402 ——»| [
v | I

|

35 ‘lrr;ax L ‘ T

— R 2

|

! ;VLO 1‘0,7257 '”/i

I —

|
U |
208 s ||
20 — =i max ™ =
{window) :

< 194035 >

- 22,8
4 max
10 |
‘ +0,05
’j‘ 1,016_01

77603371
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RPY55

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 Ty = 25 °C, illumination with colour temperature of 2700 K
and at delivery.

Initial dark resistance
Vgc = 200 V applied via 1 MQ, 20 s Tdo > 3 M
after switching off the illumination

Equilibrium dark resistance
Ve = 200 V applied via 1 M, 30 min Tde > 50 M 1y
after switching off the illumination

Initial illumination resistance > 250 <
measured at 10 V d.c., illumination = 50 1x, Tlo typ. 420
after 16 hrs in darkness 2) < 1250 €

Equilibrium iFlumination resistance > 250
measured at 10 V d.c., illumination = 50 1x, I'le typ. 530 <
after 15 min under the measuring conditions < 1700 <2

Negative temperature response of typ. 0,2 9%/°oC
illumination resistance < 0,5 %/0C

Voltage response ratg,svd.c. o typ. 1,05

rat 10 Vd.c.

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

M¢2 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 occuring but have
only insignificant effect on the illumination resistance.

2 I l | l September 1974



RPY55

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)
Cell voltage, d.c. and repetitive peak, v max. 200 V

Cell voltage, pulse, tp=5 ms,
Prr <once per minute Va max. 500 V

Power dissipation (tav = 2 s) see graph Ppax

Power dissipation, pulse PMm max. 5 X Prhax

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

[1lumination E max. 50000 1x

Temperature CdS tablet, operating Ttablet max. 85 °C

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 Zpeak’ 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) 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.

September 1974 |
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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 mWw
Voltage, d.c. and repetitive peak A% max. 50 A%
Resistanceat 50 lux, T, = 2700 oK 1], 600 Q
Wavelengths at 50 % sensitivity A 500 and 675 nm
QOutline dimensions max. 5,3x5,3x1,4 mm
MECHANICAL DATA Dimensions in mm
14
e
i
A | -—
53
max l -
Y i -—
]
37
min
tinned
IJL 7265547
12 54— >l @04

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 H : || 1



RPYS5S8A

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

Cell voltage, d.c. and repetitive peak v max. 50 \%
Cell.voltage, Pyry < once per minute, Y =5 ms VM max. 100 A%
Power dissipation, tyy =0,5 s, Tymp =25 °c P max. 100 mw
Cell current, d.c. and repetitive peak I max. 25 mA
Ambient temperature, storage and operating Tamb min. -40 °c
storage Tstg max. +50 oc
Temperature of CdS tablet Ttablet max. +70 °c
THERMAL RESISTANCE
Thermal resistance from CdS tablet to ambient Rth t-a = 0,45. °C/mwW
CHARACTERISTICS

Initial dark resistance,
measured with 50 V d.c. applied via
1 MS2, 20 s after switching off the
illumination Tdo > 200 ke

Initial ilumination resistance
measured at 1 Vd.c., illumination

- - typ. 0,0 k<2
50 Ix, Te = 2700 K Tlo 0,35-1,4 kO
Initial drift D, typ. 0 %
] at 4700 K
F 4700 (= —————— at constant illumination
r] at 2856 K
and using a Davis-Gibson filter) typ. 1,2

OPERATING NOTES

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

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

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

2 l I I I September 1974
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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
Cell voltage, d.c. and repetitive peak
Cell resistance at 10 lux, 2700 °K

Outline dimensions

P max. S50 mW
\Y% max. 50 V
T 3to6 kD

SmmxSmmx1 mm

MECHANICAL DATA 5.3 1.3 Dimensions in mm
47 09
C A D
| M-
s | ﬂ -
ToIN 4 ﬂ: -
- ‘ H
A
% y
[e]
2 74
™
053
tinned
X J Ll. L] 72112941
Soldering | 254

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 I ‘
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RPY71

ELECTRICAL DATA

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

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

symbol | min. | typical | max. | unit

Initial dark resistance
measured with 50 Vg4 .. applied via
1 M2, 20 s after stopping the illumination

of 10 Ix Trdo 0.6 MQ
Initial illumination resistance

measured at V=1V ., illumination 101x Tlo 2.4 6.0 | k
Illumination response 1y

measured at 1 Vg, c,

between 0.1 1x and 10 1x 'YO.l - 10 0.94 1.12
Negative temperature response of

illumination resistance

between —10°C and +40°C at 1 1x,

V=1V r1/AT 0.5 | %/°C
Pre-conditioning factor 2y 0.9 1.1
Actinism

Illumination at 2700 K (ref d to th

Illumination at 4700 K referred to the 0.9 1.1

same cell current)

1y v= isg Elz_-lf;g];zzl where E1 = 0.1 1x and E2 = 10 Ix
2) Pre-conditioning factor = Cell current at 1 1x, after 3 days in darkness
g Cell current at 1 Ix, after 1 h pre-conditioning
at 300 1x (fluorescent light)

measured when a stable current is reached

2 “ I I April 1971



RPY71

LIMITING VALUES (Absolute max. rating system)

Cell voltage, d.c. and repetitive peak A%
Power dissipation p
Cell current, d.c. and repetitive peak I
Operating ambient temperature Tamb
Storage temperature Tstg
OPERATING NOTE

max. 50
m'ax. 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

ceiving the lowest luminous flux.

mW
mA
oC
oc

re-

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.

so 7261 12‘_1
Pmux
(mW) A
N
40
N
AN
A N
N
N
20
N
N
A N
N
N
N
0
0 20 40 ) Tamb(°C) 80
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RPY82

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

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 0C P max. 0,30 w
Cell voltage, d.c. and repetitive peak A% max. 100 A%
‘Cell resistance at 50 1x, .
2700 K colour temperature Tlo 950 Q
Spectral response, current rise and
decay curves type D
Outline dimensions - max. 11,5x 8,8x 1,5 mm
MECHANICAL DATA Dimensions in mm
<+——1,5max ———>| |<—1,65
i ]
T /2 — lj 2 0,‘&3
88max T
l S
- 41,0
V 41,8max
= 1]
1,5max | s o 1 =
} j

Soldering

<——— 3T min———>

7265087.2

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 clectrical properries of CdS cells are dependent on many factors such as illumina-
tion, colour temperaturc 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 MQ, 20 s after switching off the illumination

Equilibrium dark resistance
measured with 100 V d.c. applied via 1 M@,
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 Ix,
after 15 min under the measuring conditions

Negative temperature response of
illumination resistance

rat0,5Vd.c.

Volt —_—
olage response oo v d.c.

Tdo

Tde

Tlo

e

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

MQ 1)

MQ 1)

00

o0

%/°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.

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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“ RPY82

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

Cell voltage, d.c. and repetitive peak A% max. 100 VvV

Cell voltage, pulse, tp < 5 ms,
Prr £ once per minute ™ max. 250 Vv

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

Power dissipation, pulse PMm max. 5XPax
Cell current, d.c. and repetitive peak I max. 100 mA
[1lumination E max. 50000 1Ix
Temperature CdS tablet, operating Tiaplet MaX. +85 °C
Ambient temperature, storage and operation Tamb min. -40 °C
storage Tstg max. +50 ©°cl
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.

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 25 °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

900 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.

w

November 1972 . H



RPY82

7265088.1

|ERE 1 T 11T
T TTITI T TTT
Mo T = 2700 K M
Q) \\ Vac =10V HH
\\ after 16 h in darkness
104 S
N
N
103 \\
N
102 A
1 10 102 103 Ellx) 104
7265089
1 1
[T 1
tay=2s
1 fre:vin air 1
Pmux
(w)
05
-
N
N
0
0 25 50 Tamb(®C) 75

October 1972



RPY84

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

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,p} = 25 oc P max. 0,75 W
Cell voltage, d.c. and repetitive peak v max. 400 V
Cell resistance at 50 1x,
2700 K colour temperature ro typ. 1150 @
Spectral response, current rise and
decay curves type D
Outline dimensions max. 29,5x12,6x1,5 mm
MECHANICAL DATA Dimensions in mm
- 29,5 max [+ 1,65 *
N i 7 > —+ 20,43
12,6 J
AN o _
1)0—»' -
2,2 max
; o
1,5 max = = L 3
<+—— 37min

P
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 dipsoldered at a solder
temperature of 240 °C for maximum 10 s uptoa point Smm 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 Tamb = 25 °C, illumination with colour temperature of 2700 K

and at delivery

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

Equilibrium dark resistance
measured with 400 V d.c. applied via 1 MQ,
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 1x,
after 15 min under the measuring conditions

Negative temperature response of
illumination resistance

rat0,5Vd.c.

Voltage response ot 0V doc.

Tdo

Tde

R

o

Tle

> 9
> 200
700 to 3300
typ. 1150
700 to 4100
typ. 1450
typ. 0,2
< 0,5
typ. 1,05

Mo b

MQ 1y

O

%/°C
%/°C

1) 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 A% max. 400 A%

Cell voltage, pulse, th < 5 ms,
Prr < once per minute M max. 1000 A%

Power dissipation (tyy = 2 s) see graph Pmax

Power dissipation, pulse Py max. 5x Pmax

Cell current, d.c. and repetitive peak I max. 560 mA

I1lumination E max. 50000 1x

Temperature CdS tablet, operating Ttablet Mmax. +85 °C

Ambient temperature, storage and operating Tamb min. -40 °c
storage Tstg max. +50 oc 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.

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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RPY85

CADMIUM SULPHIDE PHOTOCONDUCTIVE CELL

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 Tomp = 25 °C P max. 0, 500 w
Cell voltage, d.c. and repetitive peak A% max. 200 A%
Cell resistance at 50 Ix,
2700 K colour temperature Ilo typ. 1150 Q
Spectral response, current rise and
decay curves type D
Outline dimensions max. 15x12,6x1,5 mm
MECHANICAL DATA Dimensions in mm
15 max ot B 1,65
— \‘T’ > __i 80,43
s l ™S
AR _

2,2 max
V _
[ J_r_‘
1,5Tax  — on [ I
A
. L~———— 37min———»
Soldering 7266928

The cell may be soldered directly intothe circuit but heat conducted to 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 Smm 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.

Voltage response ———155 g ¢

Tdo

Tde

Tlo

Tle

> 9
> 100
700 to 3300
typ. 1150
700 to 4100
typ. 1450
< 0,5
typ. 0,2
typ. 1,05

MQ 1)

MQ 1)

0 ©

%/°C
%/°C

1)y The spread of the dark resistance is large and values higher than 100 MQ and 1000
MS2 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 occurrmg 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 A% max. 200 A%
Cell voltage, pulse, < 5 ms,
Pyr < once per minute M max. 500 v

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

Power dissipation, pulse Pm max. SxXPrax

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

Illumination . E max. 50000 1x

Temperature CdS tablet, operating Ttablet Mmax. +85 °c

Ambient temperature, storage and operation Tamb max. -40 oc
storage Tstg max. +50 oc 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.

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 Z5 °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
900 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.

w
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INDEX

INDEX OF TYPE NUMBERS

The inclusion of a typenumber in this publication doesnotnecessarily imply its availability.

Type No. Part | Section Type No. Part | Section Type No. | Part|Section
AA119 1b PC AEY29R 4a | Mw BA 182 b |T
AAY21 1b PC AEY31 4a | Mw BA216 1b |WD
AAY30 1b GB AEY31A 4a  |Mw BA217 b |WD
AAY32 1b GB AF124 3 HF BA218 1b |WD
AAY39 4a Mw AF 125 3 HF BA219 1b |WD
AAY39A 4a Mw AF 126 3 HF BA220 1b |WD
AAYS1 4a Mw AF 127 3 HF BA221 1b |WD
AAYSIR 4a Mw AF139 3 HF BA222 1b |WD
AAYS2 4a Mw AF239 3 HF BA243 1b |T
AAYS2R 4a Mw AF239S 3 HF BA244 b |T
AAYS59 4a Mw AF367 3 HF BA314 1b |WD
AAZ13 1b GB AF 369 3 HF BA315 1b |WD
AAZ15 1b GB ASY26 3 Sw BA316 1b |WD
AAZ17 1b GB ASY27 3 Sw BA317 1b | WD
AAZ18 1b GB ASY28 3 Sw BA318 1b |WD
AC125 2 LF ASY29 3 Sw BA379 b |T
AC126 2 LF ASY73 3 Sw BAV 10 1b |WD
AC127 2 LF ASY74 3 Sw BAV18 1b |WD
AC127/01 2 LF ASY75 3 Sw BAV19 1Ib |WD
ACI128 2 LF ASY76 3 Sw BAV20 1b |WD
AC128/01 2 LF ASY77 3 Sw BAV21 1b |WD
AC132 2 LF ASY80 3 Sw BAV45 1b |Sp
AC132/01 2 LF ASZ15 2 P BAV46 4a |Mw
AC187 2 LF ASZ16 2 P BAV70 4a  |Mm
AC187/01 2 LF ASZ17 2 P BAV96A 4a  |{Mw
AC188 2 LF ASZ18 2 P BAV96B 4a  |Mw
AC188/01 2 LF BA 100 b |AD BAV96C 4a | Mw
AD161 2 P BA 102 b |T BAV96D 4a  [Mw
AD162 2 P BA 145 la |R BAV97 4a  |[Mw
AEY29 4a Mw BA 148 la |R BAV99 4a  |Mm
AD = Silicon alloyed diodes P = Low frequency power transistors
GB = Germanium gold bonded diodes PC = Germaniuvm point contact diodes
HF = High frequency transistors R = Rectifier diodes
LF = Low frequency transistors Sp = Special diodes
Mm = Microminiature devices for Sw = Switching transistors

thick-and thin-film circuits T = Tuner diodes

Mw = Microwave devices

WD = Silicon whiskerless diodes
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Type No. Part | Section Type No. Part | Section Type No. | Part| Section
BAWS6 4a Mm BC159 2 LF BCW71 4a |Mm
BAWG62 1b WD BC177 2 LF BCW72 4a |Mm
BAW9SD 4a Mw BC178 2 LF BCX 17 4a | Mm
BAW9SE 4a Mw BC179 2 LF BCX18 4a |Mm
BAW9S5F 4a Mw BC200 2 LF BCX19 4a |Mm
BAW95G 4a Mw BC264A 4a FET BCX20 4a |Mm
BAX 12 1b WD BC264B 4a FET BCY 10 2 LF
BAX13 1b WD BC264C 4a FET BCY1l1 2 LF
BAX 14 1b WD BC264D 4a FET BCY12 2 LF
BAX15 1b WD BC327 2 LF BCY30 2 LF
BAX 16 1b WD BC328 2 LF BCY31 2 LF
BAX 17 1b WD BC337 2 LF BCY32 2 LF
BAX18 1b WD BC338 2 LF BCY33 2 LF
BAY96 4a Mw BC546 2 LF BCY34 2 LF
BB104B 1b T BC547 2 LF BCY38 2 LF
BB104G 1b T BC548 2 LF BCY39 2 LF
12-BB105A 1b T BC549 2 LF BCY40 2 LF
12-BB105B 1b T BCS550 2 LF BCY54 2 LF
12-BB105G 1b T BCS556 2 LF BCY55 4a DT
3-BB106 1b T BC557 2 LF BCY56 2 LF
4-BB106 1b T BC558 2 LF BCY57 2 LF
BB110B 1b T BCS559 2 LF BCY58 2 LF
BB110G 1b T BC635 2 LF BCYS59 2 LF
BB113 1b T BC636 2 LF BCY70 2 LF
BB117 1b T BC637 2 LF BCY71 2 LF
BBY31 4a Mm BC638 2 LF BCY72 2 LF
BC107 2 LF BC639 2 LF BCY87 4a |DT
BC108 2 LF BC640 2 LF BCY88 4a |DT
BC109 2 LF BCW29 4a | Mm BCY89 4a |DT
BC146 2 LF BCW30 4a Mm BCZ10 2 LF
BC147 2 LF BCW31 4a Mm BCZ11 2 LF
BC148 2 LF BCW32 4a Mm BCZ12 2 LF
BC149 2 LF BCW33 4a | Mm BD115 2 P
BC157 2 LF BCW69 4a Mm BD131 2 P
RC158 2 LF RCW70 4z [ Mm DD132 2 4
DT = Dual transistors Mw = Microwave devices
FET = Field-effect transistors P = Low frequency power transistors
LF = Low frequency transistors T = Tuner diodes
Mm = Microminiature devices for WD = Silicon whiskerless diodes

thick-and thin-film circuits
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Type No. Part | Section Type No. Part | Section Type No. | Part|Section
BD133 2 P BD293 2 P BF 173 3 HF
BD135 2 P BD294 2 P BF 177 3 HF
BD136 2 P BD433 2 P BF 178 3 HF
BD137 2 P BD434 2 P BF 179 3 HF
BD138 2 P BD435 2 P BF 180 3 HF
BD139 2 P BD436 2 P BF 181 3 HF
BD 140 2 P BD437 2 P BF 182 3 HF
BD181 2 P BD438 2 P BF 183 3 HF
BD182 2 P BDX62 2 P BF 184 3 HF
BD183 2 P BDX62A 2 P BF 185 3 HF
BD201 2 P BDX62B 2 P BF 194 3 HF
BD202 2 P BDX63 2 P BF 195 3 HF
BD203 2 P BDX63A 2 P BF 196 3 HF
BD204 2 P BDX63B 2 P BF 197 3 HF
BD226 2 P BDX64 2 P BF 198 3 HF
BD227 2 P BDX64A 2 P BF 199 3 HF
BD228 2 P BDX64B 2 P BF200 3 HF
BD229 2 P BDX65 2 P BF240 3 HF
BD2 30 2 P BDX65A 2 P BF241 3 HF
BD231 2 P BDX65B 2 P BF244A 4a |FET
BD2 32 2 P BDX77 2 P BF244B 4a |FET
BD233 2 P BDX78 2 P BF244C 4a |FET
BD2 34 2 P BDY20 2 P BF245A 4a |FET
BD235 2 P BDY38 2 P BF245B 4a |FET
BD236 2 P BDY90 2 P BF245C 4a |FET
BD237 2 P BDY91 2 P BF256A 4a |FET
BD238 2 P BDY92 2 P BF256B 4a |FET
BD262 2 P BDY93 2 P BF256C 4a |FET
BD262A 2 P BDY94 2 P BF 324 3 HF -
BD262B 2 P BDY95 2 P BF336 3 HF =
BD263 2 P BDY96 2 P BF 337 3 HF -
BD263A 2 P BDY97 2 P BF 338 3 HF -
BD263B 2 P BDY98 2 P BF 362 3 HF
BD291 2 P BF 115 3 H BF363 3 HF
BD292 2 P BF 167 3 H BF450 3 HF
FET = Field-effect transistors
HF = High frequency transistors
P = Low frequency power transistors
December 1974 ” 3
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Type No. Part | Section Type No. Part | Section Type No. | Part| Section
BF451 3 HF BFS92 3 HF BLX69 4a | Tr
BF457 3 HF BFS93 3 HF BLX91 4a Tr
BF458 3 HF BFS94 3 HF BLX92 4a | Tr
BF 459 3 HF BFS95 3 HF BLX93 4a | Tr
BF 480 3 HF BFT24 3 HF BLX94A 4a | Tr
BF494 3 HF BFT25 3 Mm BLX95 4a | Tr
BF495 3 HF BFW10 4a | FET BLX96 4a | Tr
BFQ10 4a FET BFW11 4a | FET BLX97 4a | Tr
BFQ11 4a FET BFW12 4a | FET BLY83 4a | Tr
BFQ12 4a FET BFW13 4a | FET BLY84 4a | Tr
BFQ13 4a FET BEFW16A 3 HF BLY87A 4a Tr
BFQ14 4a FET BFW17A 3 HF BLYS88A 4a Tr
BFQ15 4a FET BFW30 3 HF BLY89A 4a | Tr
BFQ16 4a FET BFW45 3 HF BLY90 . 4a | Tr
BFR29 4a FET BFW61 4a FET BLY91A 4a Tr
BFR30 4a Mm BFW92 3 HF BLY92A 4a | Tr
BFR31. 4a Mm BFW93 3 HF BLY93A 4a | Tr
BFR53 4a Mm BFX34 3 Sw BLY94 4a | Tr
BFR63 3 HF BFX44 3 HF BPX25;BPX29| 4b | PDT
BFR64 3 HF BFX89 3 HF BPX40 4b | PDT
BFR65 3 HF BFY50 3 HF BPX41 4b | PDT
BFR90 3 HF BFYS51 3 HF BPX 42 4b | PDT
BFRI1 3 HF BFY52 3 HF BPX 66P 4b | PDT
BFR92 4a Mm BFY55 3 HF BPX 70 4b | PDT
BFR93 4a Mm BFY90 3 HF BPX71 4b | PDT
BFR94 3 HF BG1895-541 la R BPX72 4b PDT
BFS17 4a Mm BG1895-641 la | R BPX 95 4b | PDT
BFS18 4a Mm BLW60 4a Tr BR100 la Th
BFS19 4a Mm BLX13 4a | Tr BR101 3 Sw
BFS20 4a Mm BLX14 4a | Tr BRY39 la | Th
BFS21 4a FET BLX15 4a | Tr BRY39(SCS) | 3 Sw
BFS21A 4a FET BLX65 4a | Tr BRY39(PUT)| 3 Sw
BFS22A 4a Tr BLX66 4a | Tr BSS27 3 Sw
BFS23A 4a Tr BLX67 4a | Tr BSS28 3 Sw
BFSZ8 4a FET BLX68 4a | Tr BSS29 3 Sw
FET = Field-effect transistors R = Rectifier diodes

HF = High frequency transistors

Mm = Microminiature devices for
thick-and thin-film circuits

PDT = Photodiodes or transistors

Sw = Switching transistors

Th = Thyristors, diacs, triacs
Tr = Transmitting transistors

]

[
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Type No. Part | Section Type No. Part | Section Type No. |Part|Section
BSS40 3 Sw BTW33series | la Th BYX25series | la R
BSS41 3 Sw BTW 34series la Th BYX29series | la R
BSS50 3 Sw BTW47series la Th BYX30series | la R
BSS51 3 Sw BTWO92series | la Th BYX32series | la R
BSS52 3 Sw BTX18series la | Th BYX35 la R
BSV15 3 Sw BTX4l1series la Th BYX36series | la R
BSV16 3 Sw BTX94series la Th BYX38series | la R
BSV17 3 Sw BTX95series la Th BYX39series | la R
BSV52 4a Mm BTY79series la Th BYX40series | la R
BSV64 3 Sw BTY87series la Th BYX42series | la R
BSV68 3 Sw BTY9lseries la Th BYX45series | la R
BSV78 4a FET BU105 2 P BYX46series | la R
BSV79 4a FET BU108 2 P BYX48series | la R
BSV80 4a FET BU126 2 P BYX49series | la R
BSV81 4a FET BU132 2 P BYX50series | la R
BSW41 3 Sw BU133 2 P BYX52series | la R
BSW66 3 Sw BU204 2 P BYX55series | la R
BSW67 3 Sw BU205 2 P BYXS56series | la R
BSW68 3 Sw BU206 2 P BYX71series | la R
BSX19 3 Sw BU207 2 P BYX90series | la R
BSX20 3 Sw BU208 2 P BYX9l1series | la R
BSX21 3 Sw BU209 2 P BZV10 1b | Vrf
BSX59 3 Sw BY126 la | R BZV11 1b | Vrf
BSX60 3 Sw BY127 la | R BZV12 1b | Vrf
BSX61 3 Sw BY164 la | R BZV13 1b | Vrf
BT100Aseries| la Th BY176 la | R BZV14 1b | Vrf
BT101series la Th BY179 la R BZW86series | la TS
BT102series la Th BY184 la R BZW9lseries | la TS
BT128series | la Th BY187 la | R BZW93series | la TS
BT129series | la Th BY188 la | R BZX6lseries | 1b | Vrg
BTW23series | la Th BY206 la | R BZX70series | la Vrg
BTW24series | la Th BY207 la R BZX75series | 1b Vrg
BTW30series | la Th BY209 la R BZX79series | 1b Vrg
BTW3lseries | la Th BYX10 la R BZX84series | 4a Mm
BTW32series | la Th BYX22series la R BZX87series | 1b Vrg

FET = Field-effect transistors

Mm = Microminiature devices for
thick-and thin-film circuits

P = Low frequency power transistors

R = Rectifier diodes

Sw = Switching transistors
= Thyristors, diacs, triacs

Th

TS = Transient suppressor diodes
Vrf = Voltage reference diodes
Vrg = Voltage regulator diodes
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Type No. Part | Section| Type No. Part | Section | Type No. part | Section
BZX90 1b Vrf CQY24 4b | LED OSM9410 la |St
BZX91 1b Vrf CQY46 4b | LED 0559110 la | St
BZX92 1b Vrf CQY47 4b | LED 0SS9210 la | St
BZX93 1b Vrf CQY50 4b LED 0SS9310 la St
BZY78 1b Vrf CQYs2 4b | LED 0859410 la | St
BZY88series | 1b Vrf CQY53 4b | LED RPY18 4b | Ph
BZY91series | la Vrg CQY54 4b | LED RPY19 4b | Ph
BZY93series | la Vrg CQY61 4b | LED RPY20 4b |Ph
BZY95series | la Vrg CXY11A 4a  |Mw RPY33 4b |Ph
BZY96series | la Vrg CXY11B 4a  |Mw RPYS55 4b |Ph
BZZ14 la Vrg CXY11C 4a  |Mw RPY58A 4b | Ph
BZZ15 la Vrg 0A47 1b |GB RPY71 4b |Ph
BZZ16 la Vrg 0A90 1b |PC RPY76A 4b |1
BZZ17 la Vrg 0A91 b |PC RPY82 4b |Ph
BZZ18 la Vrg 0A95 b |PC RPY 84 4b |Ph
BZZ19 la Vrg 0A200 1Ib |AD RPY 85 4b |Ph
BZZ20 la Vrg 0A202 1b AD IN821 1b Vrf
BZZ21 la Vrg ORP10 4b |1 1IN823 1b | Vrf
BZZ22 la Vrg ORP13 4b I IN825 1b Vrf
BZZ23 la Vrg ORP23 4b |Ph 1IN827 1b | Vrf
BZZ24 la Vrg ORP52 4b | Ph 1N829 1b | Vrf
BZZ25 la Vrg ORP60 4b |Ph 1IN9 14 1b |WD
BZZ26 la Vrg ORP61 4b |Ph IN914A 1b |WD
BZZ27 la Vrg ORP62 4b | Ph 1N916 b |WD
BZZ28 la Vrg ORP66 4b |Ph IN916A 1b |WD
BZZ29 la Vrg ORP68 4b | Ph 1N916B 1b |WD
CNY22 4b PhC ORP69 4b | Ph 1N4009 1b |WD
CNY23 4b PhC ORP90 4b | Ph 1N4148 1b |WD
CNY42 4b PhC 0SB9110 la |St 1N4150 b |WD
CNY43 4b PhC 0SB9210 la |St IN4151 1b |WD
CNY44 4b PhC 0SB9310 la |St 1N4154 1b |WD
CNY46 4b PhC 0SB9410 la |St 1IN4446 1b |WD
CNY47 4b PhC 0OSM9110 la |St 1N4448 1b |WD
CNY47A 4b PhC 0OSM9210 la |St 1IN5152 4a  |Mw
CQY1iB 4D 1LED OSM9310 la |St IN5153 4a  |Mw

AD = Silicon alloyed diodes

GB = Germanium gold bonded diodes
I = Infrared devices

LED = Light emitting diodes

Mw = Microwave devices

PC = Germanium point contact diodes

Ph = Photoconductive devices
PhC = Photocouplers

St = Rectifier stacks

Vrf = Voltage reference diodes
Vrg = Voltage regulator diodes
WD = Silicon whiskerless diodes
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Type No. Part | Section| Type No. Part | Section | Type No. Part | Section
IN5155 4a Mw 2N1303 3 Sw 2N3375 4a | Tr
1IN5157 4a Mw 2N1304 3 Sw 2N3442 2 P
IN5729B 1b Vrg 2N1305 3 Sw 2N3553 4a | Tr
1N5730B 1b Vrg 2N 1306 3 Sw 2N3570 3 HF
1IN5731B 1b Vrg 2N1307 3 Sw 2N3571 3 HF
IN5732B 1b Vrg 2N1308 3 Sw 2N3572 3 HF
1IN5733B 1b Vrg 2N 1309 3 Sw 2N3632 4a | Tr
1IN5734B 1b Vrg 2N1613 3 HF 2N3771 2 P
IN5735B 1b Vrg 2N1711 3 HF 2N3772 2 P
1IN5736B 1b Vrg 2N1893 3 HF 2N3819 4a FET
1IN5737B 1b Vrg 2N2218 3 Sw 2N3823 4a FET
1IN5738B 1b Vrg 2N2218A 3 Sw 2N3866 4a | Tr
1IN5739B 1b Vrg 2N2219 3 Sw 2N3924 4a | Tr
1N5740B 1b Vrg 2N2219A 3 Sw 2N3926 4a Tr
1IN5741B 1b Vrg 2N2221 3 Sw 2N3927 4a | Tr
1IN5742B 1b Vrg 2N222 1A 3 Sw 2N3966 4a FET
1IN5743B 1b Vrg 2N2222 3 Sw 2N4036 3 Sw
1N5744B 1b Vrg 2N222A 3 Sw 2N4091 4a FET
1IN5745B 1b Vrg 2N2297 3 HF 2N4092 4a FET
IN5746B 1b Vrg 2N2368 3 Sw 2N4093 4a FET
IN5747B 1b Vrg 2N2369 3 Sw 2N4347 2 P
1N5748B 1b Vrg 2N2369A 3 Sw 2N4391 4a FET
1IN5749B 1b Vrg 2N2483 3 HF 2N4392 4a FET
1IN5750B 1b Vrg 2N2484 3 HF 2N4393 4a FET
IN5751B 1b Vrg 2N2894 3 Sw 2N4427 4a | Tr
1IN5752B 1b Vrg 2N2894A 3 Sw 2N4856 4a FET
1IN5753B 1b Vrg 2N2904 3 Sw 2N4857 4a FET
IN5754B 1b Vrg 2N2904A 3 Sw 2N4858 4a FET
IN5755B 1b Vrg 2N2905 3 Sw 2N4859 4a FET
1IN5756B 1b Vrg 2N2905A 3 Sw 2N4860 4a FET
IN5757B 1b Vrg 2N2906 3 Sw 2N4861 4a FET
2N918 3 HF 2N2906A 3 Sw 61SV 4b |1
2N929 2 LF 2N2907 3 Sw 40809 2 LF
2N930 2 LF 2N2907A 3 Sw 40819 2 LF
2N1302 3 Sw 2N3055 2 |p 40820 3 HF
A = Accessories Mw = Microwave devices

FET = Field-effect transistors

HF = High frequency transistors
I = Infrared devices
LF = Low frequency transistors

P = Low frequency power transistors
Sw = Switching transistors

Tr = Transmitting transistors

Vrg = Voltage regulator diodes
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Type No. Part | Section | Type No. Part | Section | Type No. Part | Section
40835 3 HF 56253 la DH 56315 la DH
56200 2,3,4a | A 56256 la DH 56316 la A
56201 2 A 56261 2 A 56318 la DH
56201c 2 A 56262A la A 56319 la DH
56201d 2 A 56263 lato 4a [A 56326 2,3 A
56203 2 A 56264A la A 56333 2,3 A
56207 3.4a | A 56265 2,3,4a |A 56334 la DH
56208 2,34a | A 56268 la DH 56339 2 A
56209 2,3,4a | A 56271 la DH 56348 la DH
56210 2,342 | A 56278 la DH 56349 la DH
56218 2,34a | A 56280 la DH 56350 la DH
56226 2,34a | A 56290 la HE 56351 2 A
56227 2,34a | A 56293 la HE 56352 2 A
56230 la HE 56295 la A 56353 2 A
56231 la HE 56299 la A 56354 2 A
56233 la A 563098 la A

56234 la A 56309R la A

56239 2 A 56312 la DH

56245 2,3,4a | A 56313 la DH

56246 latoda| A 56314 la DH

A = Accessories HE = Heatsink extrusions

DH = Diecast heatsinks HF = High frequency transistors

MAINTENANCE TYPE LIST

The types listed below are not included in this handbook.

Detailed information will be supplied on request.

BPY68 OAP12 RPY13
BPY69 OCP70 RPY17
BPY76 ORP30ON RPY27
BPY77 ORP50 RPY41
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Photosensitive diodes and transistors

Light emitting diodes

Photocouplers

Infra-red sensitive devices

Photoconductive devices

Index and maintenance type list
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