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DATA HANDBOOK SYSTEM

To provide you with a comprehensive source of information on electronic compo-
nents, subassemblies and materials, our Data Handbook System is made up of three
series of handbooks, each comprising several parts.

The three series, identified by the colours noted, are:

Electron tubes blue
Semiconductors and Integrated circuits red
Components and Materials green

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

We have made every effort to ensure that each series is as accurate, comprehen-
sive and up-to-date as possible, and we hope you will find it to be a valuable source
of reference. You will understand that we can not guarantee that all products listed
in any one edition of the handbook will remain available, or thattheir specifications
will not be changed, before the next edition is published. If you need confirmationr
that the published data about any of our products are the latest available, therefore,
may we ask that you contact our representative. He is at your service and will be
glad to answer your inquiries.
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TYPE DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE

FOR SEMICONDUCTOR DEVICES

This type designation code applies to discrete devices either with or without
junctions, and to multiple devices 1)

The type designation consists of:

TWO LETTERS FOLLOWED BY A SERIAL NUMBER

The first letter distinguishes between junction and non-junction devices

and gives an indication of the material

A

Devices with one or more junctions, using material with a band gap of
0.6 to 1.0 eV, such as germanium

Devices with one or more junctions, using material with a band gap of
1.0to 1.3 eV, such as silicon

Devices with one or more junctions, using material with a band gap of
1.3 eV and more, such as gallium arsenide

Devices with one or more junctions. using material with a band gap of
less than 0.6 eV, such as indium antimonide

Devices without junction, using materials suchas those 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 electrodesof the individual devicesare accessible from the out-
side.

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

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

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

A Detection diode, high speed diode, mixer diode

Variable capacitance diode

Transistor for a.f. applications (R¢p j-mb > 150C/W)
Power transistor for a.f. applications (Riy j-mb < 15 °C/W)
Tunnel diode

Transistor for r.f. applications (Rih j-mb > 15 oc/w)
Multiple of dissimilar devices (see note at page 1)

Field probe

~ I Q@ m m g Q W

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

o

Power transistor for r.f. applications (Rep j-mp < 15 °C/W)

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

P Radiation sensitive device

Q  Radiation generating device

R Electrically triggered controlling and switching device having a break-
down characteristic (Rep j-mp > 15 9C/W)

S Transistor for switching applications (Rth j-mb > 15 OC/W)

T Electrically, or by means of light, triggered controlling and switching
power device having a breakdown characteristic (Rh j-mb < 159C/W)
U Power transistor for switching applications (Rth j-mb < 15 OC/W)
X Multiplier diode, e.g. varactor, step recovery diode
Y Rectifying diode, booster diode, efficiency diode
Z Voltage reference or voltage regulator diode
2 H May 1968



TYPE DESIGNATION

The serial number consists of:

Three figures for semiconductor devices designed for use primarily in con-
sumer goods

One letter and two figures for semiconductor devices designed for use prima-
rily in professional equipment

EXAMPLES

AF139 Germanium r.f. transistor intended primarily for "entertainment”
applications

BYX27 Silicon rectifying diode intended primarily for "industrial" applica-
tions

OLD SYSTEM

The first letter is always "O", indicating a semiconductor device. The second
(and third) letter(s) indicate the general class of device.

A - -diode or rectifier C - transistor
AP - photodiode CP - phototransistor
AZ - zener diode RP - photoconductive cell

The group cf figures is a serial number indicating a particular design or de-
velopment.

EXAMPLES 0OAS81 Semiconductor diode
OAZ200 Zener diode
0C72 Transistor
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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, with the
object of ensuring that the working conditions do not exceed the
ratings.

2. ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting valucs 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.
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RATING SYSTEMS

I

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 variation, environmental con-
ditions, and variations in characteristicsof the device under consideration
and of all other electronic devices in the equipment.

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 type as
defined by its published data, and should not be exceeded under the worst
probable conditions.

These values are chosen by the device manufacturer toprovide acceptable
serviceability of the device, taking responsibility for the effectsof changes
in operating conditions due to variations in the characteristicsof 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.

DESIGN CENTRE RATING SYSTEM

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

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

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

NOTE

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

January 1968
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LETTER SYMBOLS

LETTER SYMBOLS FOR SEMICONDUCTOR DEVICES
excluding power diodes and thyristors

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

QUANTITY SYMBOLS

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

Examples: i,v,p

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

Examples: I,V,P

SUBSCRIPTS FOR QUANTITY SYMBOLS

1. Total values are indicated by upper case subscripts.

Examples: IC’ ICM’ ICAV’ i VEB
2. Values of varying components are indicated by lower case subscripts.

Examples: i Ic, Veb’ Veb

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

For maximum (peak) values : Mor m

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

For d.c. values : no additional subscript
For root-mean-square values : (rms)

Examples: IC‘ Icm’ ICAV' Ic(rms)’ IC(rms)

723 0339




LETTER SYMBOLS

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

A, a = Anode terminal

K,k = Cathode terminal

E,e = Emitter terminal

B,b = Base terminal

C,c = Collector terminal

(BR) = Break-down

X, x = Specified circuit

M, m = Maximum (peak) value

AV, av = Average value

(rms) = R.M.S. value

F,f = Forward

R,r = As first subscript : Reverse. As second subscript : Repetitive
(0] = As third subscript : The terminal not mentioned is open circuited
S = As second subscript : Non repetitive

As third subscript : Short circuit between the terminal not men-
tioned and the reference terminal

yA = Zener. (Replaces R to indicate the actual zener voltage, current or
power of voltage reference or voltage regulator diodes)

5. Examples of the application of the rules:
Figure | represents a transistor collector current, consisting of a direct
current and a signal, as a function of time.

collector
current

Fig.1

Icav
(no signal)

y
7203607
——» time

7Z3 0340
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LETTER SYMBOLS

CONVENTIONS FOR SUBSCRIPT SEQUENCE

1. Currents

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

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

2. Voltages

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

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

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

3. Supply voltages

Supply voltages may be indicated by repeating the terminal subscript.

\Y

Examples: VEE’ VCC' BB

The reference terminal may then be indicated by a third subscript.

Examples: VE VB

EB’ VCCB' BC

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

Example: V]32 E voltage between second base
and emitter

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

Example: V voltage between the base of the first
1B-2B .
unit and that of the second one.

773 0341
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LETTER SYMBOLS

ELECTRICAL PARAMETER SYMBOLS

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

Examples: h,,, z_, , h
xamp i’ " Yo’ "FE

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

Examples: Hi' Zo' HF’ YR

SUBSCRIPTS FOR PARAMETER SYMBOLS

1. The static values of parameters are indicated by upper case subscripts.

Examples: h[B’ hFE

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

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

Examples: hib’ Z0b
3. The first subscript, in matrix notation identifies the element of the four pole
matrix.
i (for 11) = input
o (for 22) = output
f (for 21) = forward transfer
r (for 12) = reverse transfer
Examples: ;/1 Z illi 1 I}:r xz
2 f1 "o 2

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

723 0342
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LETTER SYMBOLS

4. The second subscript identifies the circuit configuration.

e = common emitter ¢ = common collector
b common base j = common terminal, general

Examples: (common base)
b7 Vi Vin e Vo
b = Y Vin " Yob Vab
When the common terminal is understood, the second subscript may be omit-

ted.

5. If it is necessary to distinguish between real and imaginary parts of the four
pole parameters, the following notations may be used.

Re(hib) etc.. for the real part

Im(hib) etc.. for the imaginary part

773 0343




LETTER SYMBOLS

Letter symbol

Definition

Ce

Cd
Ce

Cib» Cies Cob» Coe

hgp, hrc, hgg

hfh, hic, he

hig, by, hyg

hijp, hjc, hije

L
)

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

Diode capacitance

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

See y parameters
Distortion

Noise figure
Frequency

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

Transition frequency (Gain-bandwidth product)
See y parameters

Power gain

Source conductance

Transducer gain

Maximum unilateralised power gain

Static value of the forward current transfer
ratio or D.C. current gain
(output voltage held constant)

Small -signal value of the forward current
transfer ratio or Small-signal current gain
(output short-circuited to a.c.)

Static value of the input resistance

(output voltage held constant

Small -signal value of the input impedance

(output short-circuited to a.c.)

l) As an exception to the general rule for electrical parameters capacitances

are represented by the upper-case letter.

773 0344
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LETTER SYMBOLS

Letter symbol

Definition

hop, hoc: Nog
heob, hocs hoe
hrp. brc: MRE
hyp, hye hre

I, Iy Ig
be IC) Ie
ig, ic, iR

Ip ic e
Ipav: Icav: IEAV

IBEX> ICEX

Ism: Icm IEm

Ibm: Iems Iem

IcBo
Icro
Icps or Icgs

IEBO Emitter cut-off current (open collector)

Ir Total forward current of a diode (d.c. or av-
erage)

ig Instantaneous total value of the forward cur-
rent of a diode

IpAv Total average forward current of a diode (to
distinguish between average and d.c. if neces-
sary)

IEM Peak forward current of a diode

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

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

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

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

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

Instantaneous value of the varying component
of the current

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

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

Maximum (peak) value of the total current

Maximum (peak) value of the varying compo-
nent of the current

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

Collector cut-off current (emitter short-cir-
cuited to base)
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LETTER SYMBOLS

Letter symbol

Definition

I, I, Input, respectively output current of a spec-
ified circdit
IR Total reverse (cut-off) current of a diode
iR Instantaneous total value of the reverse cur-
rent of a diode
IRrM Repetitive peak reverse current of a diode
L —
IRsM Non repetitive peak reverse current of a S—
diode —
—
——
Iz Zener current (d.c. or average)
I Peak zener current
ZM
Izs Non repetitive zener current
P;, P, Input, respectively output power of a specified
circuit
Peot Total power dissipation in the device
Pz Zener power dissipation
Pzm Peak zener power dissipation
Pzsm Non repetitive peak zener power dissipation
Qg Recovered charge
rp Diode (internal) series resistance
Rg Source resistance
Rth Thermal resistance
Rth j-a Thermal resistance from junction to ambient
Rth j-mb Thermal resistance from junction to mounting
base
Rin j-c Thermal resistance from junction to case
Rth mb-h Thermal resistance from mounting base to
heatsink
r Dynamic-slope resistance of a zener diode
z y p
S, Temperature coefficient of the operating volt-
age of a zener diode
Tamb Ambient temperature
Tcase Case temperature
773 0346
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LETTER SYMBOLS

Letter symbol Definition

t4 Delay time

ty Fall time

tfy Forward recovery time of a diode
Tj Junction temperature

toff Turn off time (topr = tg + tf)

ton Turn on time (tgy = td + ty)

ty Rise time

tyrr Reverse recovery time of a diode
tg Storage time

Tstg Storage temperature

VBB: Vcc» VEE
VBE: VCB» VCE: VEB
Vber Vebs Veer Vep

VBE® VCB’ VCE’ VEB
Vbes Vcbr Veer Veb

VBEf1
VBEsat: VCEsat

V(BR)
V(BR)CBO: V(BR)CEO,
V(BR)EBO

V(BR)CER
V(BR)CES

VcBo: VCEO: VEBO

VCcEk

Supply voltage

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

Instantaneous value of the varying component
of the voltage

Base-emitter floating voltage (open base)
Saturation voltage at specified bottoming con-
ditions

Breakdown voltage

Breakdown voltage between the terminal indi-
cated by the first subscript and the reference

terminal (second subscript) when the third ter-
minal is open circuited

Collector -emitter breakdown voltage with a
specified resistance between emitter and base

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

Voltage of the terminal indicated by the first
subscript w.r.t. the reference terminal (sec-
ond subscript) with the third terminal open
circuited

Knee voltage at specified conditions

773 0347




LETTER SYMBOLS

Definition

Letter symbol

VCER

VCES

VCE. sust

VCEX

VEBfl

Vg

VEM

Vi, V,

Vpt

VR

VRM

VRSM

vz

Yib» Yie
gib» Zie
Cip» Cie
(Pib’ <P ie

Ypr Yfe
8th’ Efe
Ctp» Cte
@b @ fe

Collector -emitter voltage with a specified re-
sistance between emitter and base

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

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

Collector -emitter voltage in a specified cir-
cuit. This symbol is commonly used to indi-
cate a reverse biased emitter junction

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

Input, respectively output voltage of a speci-
fied circuit

Punch through voltage

Continuous reverse voltage of a diode

Peak reverse voltage of a diode

Non repelitive peak reverse voltage of a diode

Operating voltage (zener voltage) of a zener
diode
Input admittance

Input conductance Output short circuited

. toa.c.
Input capacitance

Phase angle of
input admittance

Transfer admittance

Transfer conductance . .
Output short circuited

Transfer capacitance toa.c.

Phase angle of
transfer admittance

723 0348
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LETTER SYMBOLS

Letter symbol Definition
Yob’ Yoe Output admittance
) tput conductanc
Eob’ Eoe Output conductance Input short circuited
Cob» Cpe Output capacitance toa.c.
QYob @ oe Phase angle of
output admittance
VYrbs Yre Feedback admittance
, F k ductanc
rb> re cedback conductance Input short circuited
Crpr Cre Feedback capacitance toa.c.
@b P e Phase angle of
feedback admittance
723 0349
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AC107

GERMANIUM P-N-P TRANSISTOR

Low noise germanium transistor in all glass envelope for use as input stage of
tape recorders with a speed of up to 19 cm/s.

RATINGS (Limiting values)

Collector -base voltage (open emitter) -VcBo max. 15 V
Collector -emitter voltage with RBg < 1.5 k2 -VCER max. 15 V
Collector current (peak value) —ICM max. 10 mA
Total dissipation up to Tyyp = 25 °c Peot max. 80 mW
Junction temperature T; max. 75 °C
CHARACTERISTICS T;=25 °c
Small signal current gain
-1~ = 0.3 mA; -Veg =5V hfe . 60

~ ~ = - Q0 L0 10V
Cut -off frequency

Ig = 0.3 mA; -Vgg =5V fheb > 2 MHz
Noise figure at f = 30 Hz to 15 kHz

Ig = 0.3 mA; -Vcg =5V; Rg= 1.5k F < 5 dB
MECHANICAL DATA Dimensions in mm

1.5™(not tinned)

0.47max

15.0max 37min

= 1200676

FOR NEW DESIGN THE SUCCESSOR
TYPES BC179 AND BC159 ARE RECOMMENDED

May 1968 1
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AC125

GERMANIUM ALLOY TRANSISTOR

P-N-P transistor ina TO-1 metal envelope intended for use in pre-amplifier or
driver stages.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) -VcBO max. 32 V
Collector-emitter voltage (open base) -VCEO max. 12 V
Collector current (d.c.) -Ic max. 100 mA

Total power dissipation up to Tamp = 45 °C
with cooling fin No. 56227 on a heatsink of

at least 12.5 cm?2 Piot max. 500 mWw
Junction temperature T]- max. 90 ©C
D.C. current gain at Tamb = 25 °C
- > 50
-Ic=2mA; -VCg =5V hpg typ. 100
Small signal current gain at Tamp = 25 °C
= A -5V f = typ. 125
Ig=2mA; -Vcg=5V;f=1KkHz h¢e 80 to 170
Transition frequency
-Ig=10mA; -Vcg=2V fr typ. 1.7 MHz
MECHANICAL DATA Dimensions in mm
TO-1
e 1.5™M%(not tinned)
4
g 5
o2 §_ —
3 © = =
wjr 4 g
©
3
c b 9.4 max 38.1min R o

7208885

The coloured dot indicates the collector

Accessories available: 56200, 56208, 56209, 56210, 56226, 56227

April 1968 1



AC125

RATINGS (Limiting values) 1)

Voltages

Collector-base voltage (open emitter) -VCBO
Collector-emitter voltage (open base) -VcEO
Collector-emitter voltage with Rgg < 1 kQ -VCER
Emitter-base voltage (open collector) -VEBO
Currents

Collector current (d.c.) -l

— Emitter current (peak value) IeMm

Power dissipation

Total power dissipation up to Tamb = 45 °C
with cooling fin No. 56227 mounted on a
heatsink of at least 12.5 cm? Prot

TemEerature s

Storage temperature Tstg

Junction temperature T

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a

From junction to ambient with cooling
fin No. 56227 mounted on a heatsink
of at least 12.5 cm2 Rth j-a

max. 32
max. 12
max. 32
max. 10
max. 100
max. 200
max. 500
=55 to +90
max. 90
0.3

0.09

< < < <

mA

mA

mW

o¢c
o¢

0C/mW

°C/mwW

l) Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.
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AC125

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
Ig=0; -=Vgg =10V -ICBO < 10 wA
Ig =0; -VcB = 32V; Tj =750C -1cBO < 800 uA
Emitter cut-off current
- 0. - . =720
Ic=0; -VEB = S5V; Tj =75%C -IgBO < 550 uA
Emitter -base voltage
IE= 2mA; -Vcp=5V VEB typ. 105 mV
Ig = 100 mA; Vg =0 VEB < 400 mV
D.C. current gain
_ . _ > 50
-Ic= 2mA; -Vcg =5V hgpg typ. 100
-Ic= S0 mA; Vg =0 hpg typ. 95
-Ic =100 mA; Vg =0 hpg typ. 80
Collector capacitance at f = 0.45 MHz
. typ. 40 pF
Ig=1e¢=0; =VCB =5V Ce 2 50 pF
Feedback impedance at f = 0.45 MHz

-Ic=1mA; -Veg =5V |zrb| typ. 90 @

Transition frequency

-Ic=10mA; -Vgg =2V {1

typ. MHz

Cut-off frequency

-Ic = 10mA; -Vgg =2V fhfe  typ. 17 ki

Noise figure at f = 1 kHz
-Ic = 0.5mA; -Vcg = 5V; Rg = 500 @ ¢
Bandwidth = 200 Hz F yp-

April 1968 3



AC125

CHARACTERISTICS (continued)

h parameters at £ = 1 kHz
-Ic=2mA; -VCE =5V

Input impedance
Reverse voltage transfer
Small signal current gain

Output admittance

Tamb = 25 °C unless otherwise specified

typ. 125
80 to 170

typ. 80 un~l
< 110 ue-l

April 1968



AC125

7700 TTTT 1712101614 pridabe
11111 Ia=09mA
~Ic m
mA 1T
( 1% 0.8mA
[TT1
80 07mA
TTT1T
06mA
P 1
\ 1t TT
s QSrlnA1
\ 60 —
Z T 04 mA
o TTIT]
11T
Q3mA
40
02mAH
D .1 mA+{
a STV (VI O
~Ig(mA) £
121010| typical values .
—Ve =1V Vee Tamb = 25°C [
(mV)
H
7
]
B
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AC125
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AC125
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AC125
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AC125
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AC126

GERMANIUM ALLOY TRANSISTOR

P-N-P transistor ina TO-1 metal envelope intended for use in pre-amplifier or
driver stages.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vggo max. 32 V
Collector-emitter voltage (open base) -Vcgo max. 12V
Collector current (d.c.) -Ic max. 100 mA

Total power dissipation up to Tamb = 45 °C
with cooling fin No. 56227 on a heatsink of

at least 12.5 cm2 Prot max. 500 mW
Junction temperature Ty max. 90 °C
D.C. current gain at Tapp = 25 °C
-Tc=2mA; -VgE =5’V hpg z 65
o typ. 140
Small signal current gain at Tapp = 25 °C
= . = - typ. 180
IE=2mA; -Vcp=5V; f=1KkHz hfe 130 to 300
Transition frequency
-Ic = 10 mA; -Veg=2V fr typ. 2.3 MHz
MECHANICAL DATA Dimensions in mm
TO-1
e 1.5™(not tinned)
5 5 . —
o2} £
3 [72) x
o g
y 5)
3
cb 9.4 max 38.1min o

7208665

The coloured dot indicates the collector

Accessories available: 56200, 56208, 56209, 56210, 56226, 56227

April 1968 1
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AC126

RATINGS (Limiting values) 1)

Voltages

Collector-base voltage (open emitter)
Collector -emitter voltage (open base)
Collector -emitter voltage with Rgg < 1 kQ2

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

— Emitter current (peak value)

Power dissipation

Total power dissipation up to Tampb = 45 °C
with cooling fin No. 56227 mounted on a
heatsink of at least 12.5 cm2

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to ambient with cooling
fin No. 56227 mounted on a heatsink
of at least 12.5 cm2

-Vcgo max. 32
-VCcgo max. 12
-VCcEr max. 32
-VEpp max. 10

-Ic max. 100

IEM max. 200

PtOt max. 500

Tstg -55to +90
T max. 90

Rh j-a = 0.3

Rth j-a = 0.09

< < < <

mA

mA

mW

°c
oc

OC/mwW

OC/mW

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

IEC publication 134.
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AC126

CHARACTERISTICS

Collector cut-off current

Tamb = 25 ©C unless otherwise specified

Ig=0; -Vgg =10V -1CBO < 10 A
Ig = 0; -VCB =32 V3 T, = 75 °c -Icgp < 800 uA
Emitter cut-off current
Ic=0; -VEB =5V; Tj = 75 oc -IEBO < 550 uA
Emitter-base voltage
Ig= 2mA; -VCg=5V VEB typ. 105 mV
Ig = 100 mA; Vg =0 VEB < 400 mV —
D.C. current gain
-ig= 2mA; -Vgg =5V h - 05
Cc mA; CE FE typ. 140
-Ic= 0mA; Ve =0 hrg typ. 135
-Ig = 100 mA; Vg =0 hgpg  typ. 105
Collector capacitance at f = 0.45 MHz
1. =0: —Ven - 5V typ. 40 pF
Ig=1.=0; -Vgg = SV Cc z 50 pF
Feedback impedance at f = 0.45 MHz
-Ic=1mA; -Vcg =5V [Zrbl typ. 0 Q
Transition frequency
> 1.7 MHz
-l = - = f
Ic=10mA; -Vgg =2V T typ. 2.3 MHz
Cut-off frequency
_ . - > 10 kHz
“‘IC =10 mA, VCE 2V fhfe typ. 17 kHz
Noise figure at { = 1 kHz
-Ic =0.5mA; -Vcg = 5 V; Rg = 500
. _ typ. 4 dB
Bandwidth = 200 Hz F It 10 dB
April 1968 3




AC126

CHARACTERISTICS (continued)

h parameters at f = 1 kHz

-Ic=2mA; -VCg =5V

Input impedance
Reverse voltage transfer
Small signal current gain

Output admittance

Tamb = 25 °C unless otherwise specified

typ. 2.4 kQ
1.7t0 3.8 k2
typ. 8.0 1074
<  13.0 1074
typ. 180
130 to 300

typ. 100 wQ~1
< 170 us~l

April 1968



AC126

7206555 -1.3.abf. —Ig=07mA
109 i5s
11 TTTT
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! 1T
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1t
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AC126
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AC126
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AC126
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AC127
AC127/01

GERMANIUM ALLOY TRANSISTORS

The AC127 is an n-p-naudio transistor in a TO-1 metal envelope.

The AC127 is intended for use together with the p-n-p transistors AC128 or AC132
as matched pair in class B output stages with complementary symmetryor in driver
stages.

The AC127/01 is electrically equivalent to the AC127, constructed integrally with a
heat conducting block, which gives better heat transfer.

The thermal resistance from junction to heatsink shows an improvement (= 10°C/W)
as compared with that obtained with the AC127 when using heat conducting clip 56227.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) VcBO max. 32 V
Collector -emitter voltage (open base) VCcEOo max. 12
Collector current (d.c.) I max. 500 mA

Total power dissipation up to T,y = 450C
with cooling fin on a heatsink of at least

12.5 cm2 Peot max. 340 mW
Junction temperature (incidentally) T; max. 100 ©°C
D.C. current gain at T, ,p, = 25°C

Ic=20mA; Vg = 0 hpg typ. 100
Transition frequency

I[c=10mA; Veg =2V fT typ. 2.5 MHz

MECHANICAL DATA Dimensions in mm
ACI127
TO-1

1.5 ™ (not tinned)

0.48max

e S4Mx |, 38amn
7208665

The coloured dot indicates the collector

Accessories available: 56200, 56208, 56209, 56210, 56226, 56227

April 1968 1



AC127
AC127/01

MECHANICAL DATA (continued) Dimensions in mm
AC127 /01
c dent é
| ) ‘?‘i{, 15 (not tinned) 2
& o
s &D) L [O —c
~ F— T

® € 3%
| .
72mex 157 381m

7208662

The dent indicates the collector

RATINGS (Limiting values) 1)

Voltages
Collector -base voltage (open emitter) Vcpo max. 32V
Collector-emitter voltage (open base) Vcgp max. 12V
Collector -emitter voltage with Rgg < 70 §2 VCcEr max. 32V
Emitter-base voltage (open collector) VEBo Mmax. 10 V
Currents
Collector current (d.c.) Ic max. 500 mA
Base current (d.c.) Iy max. 25 mA
Power dissipation
Total power dissipation up to Tampb = 45 °C

with cooling fin mounted on a heatsink of

at least 12.5 cm2 Piot max. 340 mW
Temperatures
Storage temperature Tstg -55t0 490 °C
Junction temperature: continuous Tj max. 90 ©°C

incidentally T] max. 100 °C

1y Limiting values according to the Absolute Maximum System as defined in IEC
publication 134.

2 April 1968



AC127

AC127/01
THERMAL RESISTANCE
From junction to ambient in free air ACl127 | AC127/01
without cooling clip Rip j-a* 370 250 O°C/WwW
with cooling clip 56227 on
1.5 mm blackened Al. heatsink of 12.5cm2 Ry, j-5 = 160 oC/W
with cooling clip 56227 on infinite heatsink Rth j-a = 125 oCc/W
From junction to case Rep j-c = 110 115 °C/W
Rtp i I R l R
th j-c | th c-h | th h-a
j :j | c E ' h [: a —
AC127 with clip 56227 110 | 15 | oC/W
AC127/01 115 | 0.5 | oC/W
CHARACTERISTICS Tamb = 25 OC unless otherwise specified
Collector cut-off current
IE=0; Vg = 0.5V IcBO < 10 wA
Ig=0;Vep= 32V; T;=75°C IcBO < 1100 upA

]
Emitter cut-off current

Ic=0; VEg = 5V; Tj =750C IEBO < 550 uA

Emitter-base vollage

-Ig= 2mA;Vgg=5V -VEB typ. 120 mV
-Ig = 500 mA; Vgg = 0 -VEB < 1200 mV
Knee voltage
I = 500 mA; Ig = value for which
Ic=50mAatVgg =1V VeEK < 1 v

I
I
|
I
!
I
|
I
1

7206655
e (V)

April 1968 3




AC127
AC127/01

CHARACTERISTICS (continued)
D.C. current gain

Ic= 20mA; Vcp =0
IC = S0mA; Vcp =0
I =200 mA; Vcg =0
Ic =500 mA; Vg = 0

Collector capacitance at f = 0.45 MHz

IE=le=0; VB =5V

Feedback impedance at f = 0.45 MHz

Ic=1mA; Vg =5V

Transition frequency

I[c=10mA; Vecg =2V

Cut-off frequency
Ic=10mA; Ve =2V

Noise figure at f = 1 kHz
Ic =0.5mA; Vcg = 5V; Rg = 500 §2
Bandwidth = 200 Hz

D.C. current gain ratio of
matched pair AC127/AC128
|Ic]= 300 mA; Vg = 0
matched pair AC127/AC132
|Ic|= S0 mA; Vgg = 0

Tamb = 25 °C unless otherwise specified

hrg
hpg
hrEg
hrE
CC
| Z1b)|
fr
fhfe
F
hrg1/hpgo
hrr1/bpgo

typ.
typ.
typ.-
typ.

typ.

:gV

typ.

typ.

<

100
105
90
50

70

70

N =
ur

20

1.1

1.1
1.25

pF

MHz
MHz

kHz
kHz

&&
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AC127
AC127/01

APPLICATION INFORMATION

1. AC127/AC128 as matched pair in a class B amplifier with complementary
symmetry delivering an output power of 550 mW.

Tolerance of resistors:

10% unless otherwise specified Rl
T
5500, 1of
ACI8

~— ]
2460
-
v'8

Vs

S

L. 127
M y S4pF ACI2S it i
AT 093

T‘+

Stable continuous operation is ensured up to an ambient temperature of 45°C,
provided each transistor is mounted with a cooling fin type No. 56226.

-1

+

ReN

OPERATING CHARACTERISTICS Tamb = 25 °C
Supply voltage Vg = 9 Vv
> 500 mWw
=1
Output power (diot 0%) Py typ. 550 mW
Gain
(dB)
o[— 2 P
- . tot|
? )’ \4\ (%)
| o
5 78000Hz % 00 200 300 400 BymW) 600
Typical frequency response Typical distortion as a function

of output power

April 1968 5]



AC127
AC127/01

APPLICATION INFORMATION (continued)
Output stage

Emitter current (zero signal) IIE l = 3 mA
Collector current (peak value) I ICMI typ. 300 mA
Midtap voltage at point A Va typ. 4.9 V

Driver stage

Collector current -I¢ typ. 7 mA
Sensitivity

Input current (Pg = 550 mW) Ii(rms) typ. 120 uA
Input current (P = 50 mW) Ii(rms) typ. 35 wuwA

2. AC127/AC132 as matched pair ina class B amplifier with complementary
symmetry delivering an output power of 370 mW.
—-

Re

Vs

o= T70935¢ +

Stable continuous operation is ensured up to an ambient temperature of 45 °C,
provided each transistor is mounted with a cooling fin.
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AC127

AC127/01
APPLICATION INFORMATION (continued) I I I
Supply voltage Vg = 6 9 9 Vv
_ typ. 115| 110| 370 mW
Output power (at d = 10%) Po 2 1051 100 300 mw
Distortion diot See page 8
Qutput stage
Emitter current (zero signal) IEl = 2 2 2 mA
-1g, = 2 2 2 mA
Emitter resistors R1 = 3.3| 4.7 3.9 @
R2 = 3.3 4.7 3.9 @
Bias resistor R3 < 100 | 250 50 @ —
Coupling capacitor Cl = 200 64| 320 uF —
Load resistance R = 25 70 15 @ —
Collector current (peak value)
at Py max. |ToMm] typ. 90| 50| 200 mA
Driver stage
Collector current ~-Ic typ. 2.7 1.2 7.6 mA
Emitter resistor R4 = 180 | 680 82
Collector resistor RS = 910 | 3300 510 @
Bias resistors R6 = 4.7 6.8 1.8 k2
R7 = 3.9{ 4.7 2.2 kQ
R8 = 15 24| 6.8 kR
Decoupling capacitors C2 = 40 25| 120 uF
C3 = 25 25 25 wuF
Coupling capacitor C4 = 6.4 6.4| 6.4 uF
Input current at Py max.
with AC125 li(rms) typ. 20 10 55 uMA
with AC126 li(rms) P 15 8 40 uA
Input current at Py = 50 mW
with AC125 li(rms) typ. 11.5 6 17 uA
with AC126 li(rms)  typ. 91 4.5112.5 uA
Total harmonic distortion
at P, = 50 mW deot typ. 2.5| 3.81 2.0 %
7
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AC127
AC127/01
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AC127
AC127/01
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AC127
AC127/01
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AC128 AC128/01

2_AC128
2_AC128/01

GERMANIUM ALLOY TRANSISTORS

The AC128 is a p-n-p audio transistor in a TO-1 metal envelope.

The ACI128 is intended for use in class A or class B output stages with battery volt-

ages up to 14 V and an output power of up to 4

Type 2-AC128 consists of 2 transistors AC128 selected for operation in a low dis-

tortion class B amplifier.

The AC128/01 is electrically equivalent to the AC128, constructed integrally with a

Ww.

heat conducting block which gives better heat transfer.

The thermal resistance from junction to heatsink shows animprovement (= 10°C/ W)
as compared with that obtained with the AC128 when using heat conducting clip 56227.
Type 2-AC128 and type 2-AC128/01 consist of 2 transistors AC128 and AC128/01

resp. selected for operation in a low distortion class B amplifier.

QUICK REFERENCE DATA

Collector -base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (d.c.)
Total power dissipation up to Tymp = 25 °C
with cooling fin on a heatsink of at
least 12.5 cm2

Junction temperature (incidentally)

D.C. current gain at Tamp = 25 0C
~Ic = 50 mA; Vg = 0

Transition frequency
-Ic=10mA; -Vgg =2V

MECHANICAL DATA

ACI28
TO-1

-VCBO
-VCEO
_IC

Prot

max. 32
max. 16
max. 1
max. 1
max. 100
typ. 90
55 to 175
typ. 1.5

oC

MHz

18

6.4.8 Mo
6.1 max

Dimensions in mm

1.5 ™ (not tinned)

cb 9.4, Max

38.1min

0.48max

The coloured dot indicates the collector

Accessories available: 56200, 56208, 56209, 56210, 56226, 56227

7208665
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AC128 AC128/01
2_AC128
2_AC128/01

MECHANICAL DATA (continued) Dimensions in mm
AC128/01

C dent
15 max
— 3 (not tinned)

: 45 3} . —
b e :
| 34
72 157ma 3g1min
7208663

The dent indicates the collector

048m

18
%
)

|

72mnx
3
3

e RATINGS (Limiting values) 1)

E Voltages
Collector -base voltage (open emitter) -VcBO max. 32V
Collector -emitter voltage (open base) -VeEo  max. 16 vV
Collector -emitter voltage with Rgg <4002 -Vogr ~ max. 32V
Emitter -base voltage (open collector) -VEBO max. 10 V
Currents
Collector current (d.c.) -Ic max. 1000 mA
Collector current (peak value) -IcMm max. 2000 mA

— Emitter current (peak value) IeMm max. 2000 mA

Power dissipation

Total power dissipation up to Tymp = 25 °C
with cooling fin mounted on a heatsink of

at least 12.5 cm? Peot max. 1000 mW
Temperatures
Storage temperature Tstg -55 to +100 °C
Junction temperature: continuous Tj max. 90 ©C
incidentally T: max. 100 ©C

l) Limiting values according to the Absolute Maximum System as defined in IEC
publication 134.
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AC128 AC128/01

2-AC128
2_AC128/01
THERMAL RESISTANCE
From junction to ambient in free air AC128| AC128/01
without cooling clip Rep jea = 290 180 OC/W
with cooling clip 56227 Rep j-a = 140 °C/W
with cooling clip 56227 on
1.5 mm blackened Al. heatsink of 12.5¢cm2 Ry j.q = 80 oCc/W
with cooling clip 56227 on infinite heatsink Rth j-a = 55 OC/W
From junction to case Repy jc © 40 45 OC/W
Rih j-c Rihe-n | Rthh-a

AC128 with clip 56227 40
AC128/01 45
CHARACTERISTICS

Collector cut-off current

| C
|
[

15
0.5 |

a

°c/w
oc/W

Tamb = 25 °C unless otherwise specified

Ig=0; -Vgg=10V -IcBO 10 uA
Ig=0; -Vgg=32V -IcBo < 200 uA
Emitter cut-off current
Ic=0; -Vgp=10V -IEBO < 200 uA
Ic=0; -VEg= 5V; Tj =75 9C -IEBO < 500 uA
Emitter -base voltage
Ig= 50mA; Vgp=0 VEB < 300 mV
Ig = 300 mA; Vg = 0 VEB < 450 mV
Knee voltage
“Ig=1A; -Ig= value for which
-lg=1l.1Aat-Vgg=1V -VCEK < 0.6 V
-Ip
(A) -
1 — == , ]
10r - |
| |
I |
: |
|
|
|
| :
1 1
“Yeek ! oawVCETY)
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AC128 AC128/01

2-AC128
2_AC128/01
CHARACTERISTICS (continued) Tamb = 25 °C unless otherwise specified
D.C. current gain
typ. 90
-Ig = 50mA; Vg =0 hFE syspto 175
- . - typ. 90
-1c = 300 mA; Vep = 0 hFE 60 to 175
_ ) ~ typ. 80
“lg=14;Vep=0 "FE 4510 165
Collector capacitance
Ig=1,=0; -Vgg=5V Cc typ. 100 pF
— Base resistance
— -Ic=1mA; -VCg=5V Thp' typ. 25 Q
Transition frequency
~ . - > 1.0 MHz
Ic = 10 mA; VCE 2V fT typ. 1.5 MHz
Cut-off frequency
B . - > 10 kHz
Ic =10 mA; -Veg =2V fhre typ. 15 kHz
Small signal current gain linearity
(see also page 10) As > 0.50 )
pag 500 typ. 0.60 1)
D.C. current gain ratio of
matched pair AC127/AC128
|IC|: 300 mA; VCB: 0 hFEl/hFEZ typ. 1.1
matched pair 2-AC128
- . - typ. L.l
|Ic|= 50 mA; Vgp = 0 hFEI/BFE2 7 | o5
B . _ typ. L.l
IICI— 300 mA, VCB =0 hFEl/hFEZ < 1.25
Dyasoo = A at 500 mA Zt 200 mA’ where A; = loaded small signal current ‘amplification.
i max
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AC128 AC128/01

2_AC128
2_AC128/01

APPLICATION INFORMATION
Class B operation with matched pair 2-AC128

R2 Rg

Ce 7209358 +

To provide stability the total resistance in the base circuit of each transistor
should be less than 100 Q.

Supply voltage Vg = 6 9 9 Vv
Ambient temperature Tamb up to 55 55 45 ©C
Emitter current (zero signal) Ig = 2x3 2x3 2x3 mA
Bias resistor 1) Rl = 2.0 2.2 3.52) kQ
Bias resistor 1) R2 = 47 39 3) Q
Common emitter resistor Rg = 2.2 3.9 1.5 @
Input (source) resistance R = 1.5 1.5 1.0 k2
Load resistance Reeo = 65 98 62 Q
Dissipation (two transistors) 4) Peot typ. 2x0.425 | 2x0.65 | 2x1.05 W
Power delivered to transformer P, typ. 0.75 1.1 1.9 W
Collector current (peak value)

at Py max “Iem typ. 300 300 500 mA
Collector current at P max -Ic typ. 2x95 2x95 | 2x150 mA
Input voltage at Py max Vi typ. 5.5 6.0 6.6%) V
Total harmonic distortion

at Py max dtOt typ. 3.5 4.0 ) %
Input voltage at P, = 50 mW \A typ. 1.6 1.4 1.19) v
Total harmonic distortion

at P = 50 mW dtot typ. 2.0 2.0 2.5 %

1y Tolerance of bias resistors: 5%

2) Variable resistor

3) This resistance is composed of a 68 2 resistor in parallel with a 1302 NTC
resistor. Code number 2322 610 12131.

4) Mounted on cooling fin 56227 at T ymp up to 20 °c.

S) Losses in the driver transformer are not taken into account.
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AC128 AC128/01
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AC128 AC128/01
2_AC128

2_AC128/01
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AC128 AC128/01
2-AC128
2_AC128/01

b/ -
oy NG i T TR
tot % 21 1 F t HH
<. 2,1 LT 1 : &
(mW) < "&a heatsink material {H 11 T
o 4 1.5mm aluminium Hg
800 & % TS
[ T I T
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AC130

SYMMETRICAL GERMANIUM TRANSISTOR

N-P-N transistor in a, TO-1 metal envelope. The AC130 is primarily intended for
use in horizontal deflection synchronization circuits.

RATINGS Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.
Collector-base voltage (open emitter)
Collector -emitter voltage (open base)
Collector-emitter voltage with Rgg < 10 k$2
Collector current (d.c.)

Total power dissipation up to Tymp =25°C
Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS Tj =
Saturation voltages

Ic =10 mA; Iy = 1 mA

Ration between hpp and hpc

for each individual transistor

Transition trequency
I[c=10mA; Vcg =1V

MECHANICAL DATA
TO-1

VCBO max. 20
VCEO max. 10
VCER max. 15
Ic max. 100
Piot max. 145
Tj max. 90
Rin j-a = 0.45
25 9C unless otherwise
VCEsat typ. 15
VBEsat typ. 245
b > 25

FEk typ. 65
hpg typ. 1
hrc 0.5to0 2
fr > 2

A%

A%

\%
mA
mW
oC

0C/mW

specified

mV
mV

MHz

"Dimensions in mm

1.5™%(not tinned)

>l

6.48 ™M

9.4mox

04|

38.1min

7208665

The coloured dot indicates the collector.

Because of its very good symmetrical properties the collector and emitter can be

connected interchangeably.
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AC132
AC132/01
2-AC132

GERMANIUM ALLOY TRANSISTORS

The AC132 is a p-n-p audio transistor in a TO-1 metal envelope.

The ACI132 is intended for usce together with the n-p-n transistor AC127 as matched
pair ACI27/AC132 in class B output stages with complementary symmetry.

The 2-AC132 consists of 2transistors AC132 selected for operation in class Boutput
stages.

The AC132/01 is electrically equivalent to the AC132. constructed integrally with a
heat conducting block which gives better heat transfer.

The thermal resistance from junction to heatsink shows an improvement (= 100C/ W)
as compared with that obtained with the AC132 when using heat conducting clip 50227,

QUICK REFERENCE DATA g
Collector -base voltage (open cmitter) -VecBo max. 32V
Collector-emitter voltdge (open base) -VcEo max. 12V
Collector current (d.c.) -Ic max. 200 mA\

Total power dissipation up to Ty}, = 45 °C

with cooling fin on a heatsink of at least

12.5 cm? P max. 500 mW
Junction temperature T max, 90 0oC

D.C. current gain at Ty = 25 °C

—IC =20 mA, VCB =0 hl‘l: typ. 135
Transition frequency
-Ig = 10mA; -Vep =2V it tvp. 2.0 MHz
MECHANICAL DATA Dimensions in mm
AC132
TO-1

1.5™% (not tinned)

6. max

L o4mer LJBL_ N

7208665

The coloured dot indicates the collector

Accessories available: 56200, 56208, 56209, 56210, 56226, 56227
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AC132
AC132/01
2-AC132

MECHANICAL DATA (continued)

Dimensions in mm

AC132/01
¢ dent é
| ) ? ] e 15™MX (not tinned) gl
o] ] — E \f”\‘ T 3 C— gj
- Nlm mL + ——————
~ S T

RIS A |

| 34 | |

7.2 max 167 max 381min ;

- —zosees

The dent indicates the collector

RATINGS (Limiting values) 1)
Voltages

Collector-base voltage (open emitter)
Collector -emitter voltage (open base)
Collector -emitter voltage with Rgg < 1 kQ

Emitter -base voltage (open collector)

Currents
Collector current (d.c.)

—» Emitter current (peak value)

Power dissipation

Total power dissipation up to Tamp = 43 °C

with cooling fin mounted on a heatsink of
at least 12.5 cm?

Temperatures

Storage temperature

Junction temperature

-VcBo max. 32 V
-VcEO max. 12 V
-VCER max. 32 V
-VEBO max. 10 V

il max. 200 mA
IEM max. 200 mA
Prot max. 500 mW
Tstg -35t0+90 ©C
T; max. 90 ©C

1) Limiting values according to the Absolute Maximum System as defined inlEC

publication 134,
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AC132

AC132/01
2-AC132
THERMAL RESISTANCE
From junction to ambient in frec air AC132 | AC132/01
without cooling clip Rep j-a = 300 190 oC/W
with cooling clip 56227 on
1.5 mm blackened Al. heatsink of 12.5 cm?2 Reh jea T N oC/W
with cooling clip 56227 on infinite heatsink Rep j-a T 65 oC/W
From junction to case Rip j-c © 50 55 OC/W
Rih j-c : Rth ¢-h } Rth h-a
j : l c : h : a —
AC132 with clip 56227 50 | 15 | °c/w —
AC132/01 55 | 0.5 | oc /w =
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
Ig=0; -Vgg=0.5V -ICBO < 10 uA
Ig=0; -Vgp= 32V;Tj=75°C -1cgo < 800 uwA
Emitter cut-off current
Ic=0; -VEg=5V;Tj=75°C -1EBO < 3350 pA
Emitter -base voltage
Ig= 2mA; -Vgp=5V VEB typ. 105 mV
IE = 200 mA; VCB =0 VEB < 550 mV
Knee voltage
—IC = 200 mA; ~Ig = value for which
-Ic =220 mAat-Vog =1V -VCEK < 350 mV
)
m =1
2200 -~ 5
200f—-

-

7206753

~Veex e (V)
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AC132
AC132/01
2-AC132

CHARACTERISTICS

D.C. c

urrent gain

_IC =
_IC =
_Ic =

Collector capacitance at f = 0.45 MHz

20 mA; Vgp =0
50 mA; Veg =0
200 mA; Ve =0

IE:

Feedback impedance at f = 0.45 MHz

le=0; -Vgp=5V

_IC:

Transi

I mA; -Vocg =5V

tion frequency

“Ig = I0mA; -Veg =2V

Cut-off frequency

-lg = 10 mA; -V¢gE =

&)
<

Noise figure at f = 1 kHz

-Ic = 0.5 mA; -Vgg =5 V; Rg = 500

Bandwidth = 200 Hz

D.C. current gain ratio of

matched pair AC127/AC132

Iic]

=50 mA; Vep = 0

matched pair 2-AC132

Iic|

|ic|

= 20mA; Vg =0

=200 mA; Ve =0

(continued)

hFg
hrpg
hpg
CC
| zrb]
fr
fhfe
F
hpg1/hRE2
hpg/hFE2
hpg1/hER)

typ.

typ.

typ.

typ.

typ.

typ.

typ.

typ.

Tamb = 25 °C unless otherwise specified

135
L5
70
40 pF
90 @
1.3 MHz
2.0 MHz
10 kHz
17 kHz
4 dB
10 dB
1.1
.25
1.1
.25
.1
25

N
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AC132
AC132/01
2-AC132

40[Minimum collector —emitter voltage for which g°=alm.{L-’}JHlFHu}.'_H_‘}_}_H_}_;}
Provisions must be made to ensure thermal stability %
~Vee — S
v)
30
SR e Nv
I 1] - \
20 ]
AN
10— - — i
- T
0 111l 1 1 IRERNRTENEN 11} A 1 i .l Liiil) WIiTT‘I 1 1 [ IA“V i .l 1 | Ll iy
10 102 103 104 Zge (1) 10°

April 1968 5



00t (o) . 08 09 0% 0z

AC132
2-AC132

T TTTTTT 1 T

|,, | | . o

JEERARERE il I RERE b

. A Ree NN Rl

T T

aill | || | ! L h il ,; s F T 3g, e

SEBEEN! S 0N ENGE RSN NEREN SRS | L 0,52=1 [ / ] !

S eSiEmmesssssEmess)ismusisssassesupase - somon o o0glf T E

E i 0 0 0 5 G O T E [ | EESE BEESE DS

F— ; = - M\Qr\ﬂ o H= 1 Emssss =

ﬁ RN vy 1 EESEE SSSNEIENES SUSETSHENE FES N G S e
m,iiz | Ry 4V B Hor (3 s o e (vw) B e
t + 4 t ¥ 1 T I

L , W ] T pon

et H ] \Xﬂ | e e e e R T e ,

: T | ‘\\ﬁw / ] et t X\ T ++

. ! rﬁmﬁ\ E vwzo — 1\ e

: IENEN RS S s ; Eifessasaanaet! B8 & Sii BasetEeteatesaasanss

e I y. S T 1 r.\Emd mEERe== ey wa t paawe

et 1 ] T S ASES b m ol T S

il | peid 1 Ilqe I —— ,

SN Byt SRR RRANE e L amaanasase:

MR ,/,\R\ PURTARAREARRNSREE Y0 e o o

i A et : Y we o4 =001 !

- A e T T vwo =T b s e aae

N \70( ~ i H . T *To -

= i PN 1 i VW T =] -

Summnup’/ 28845 () SESaunnnnnnnnnn: g T vwyi; AN

T e : - ywoy e gy e N

T )22 ™ BEREREE 10t S vwel A LA :

- W 2l i % AR [117 Hivwoe 4 @EITXN,, :

FL xou , , e - vwez TR O N W

Alisudansannnnean T Hfvwse =FE 7 oINS

| NN REEEEEEE L | pp s =°F ! QQWW%IﬂLr (TEausas:
- I l_ T I ] 1(vri) a8 T :r.TMH?ﬁT.VIT saaams s
Q SNNRRGNRRBRN AR RN N nunwn sawnnnwunRRuNE | MMNNCSEcd s i phaga ek ddsed Ediscseasseti ais
o geseREasaERRRu RN | i e sgasi et e

E S . 4 44 NEEE BRwe L i

an NSNS i E T 1§ B T
m EH I —— HHH i HQN i TTITT H A
- 154902¢ b4 99L90Z¢L
2

April 1968




AC132,/01

AC132
2-AC132
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AC132
AC132/01
2-AC132

APPLICATION INFORMATION

Audio frequency amplifier with matched pair 2-AC132 in class B operation.

o~ O —
R1
O
I T T2
1:(1+1)
O
R2=1000) Re
O ——0 +

7209400

The transistors may be used without cooling fins or heatsinks.
Stable continuous operation is ensured at an ambient temperature of up to45 °C.

CHARACTERISTICS Tamp = 25 °C

Supply voltage Vg = 6 9 Vv
Emitter current (zero signal) Ig = 2x1.5 2x1.5 mA
Bias resistor R; = 5.6 6.8 k2
Common emitter resistor Rp = 5 14 @
Load resistance Ree o 160 292 Q@
Total power dissipation Prot typ. 2x180 | 2x220 mW
Power delivered to transformer output P, typ. 310 365 mw
Collector current (peak value) at Py max  ~Icm typ. 125 100 mA
Collector current at Py max e typ. 40 32 mA
Input voltage at Py max Vi typ. 4 3.8 V
Total harmonic distortion at Pg max deot typ. 7 6 %
Input voltage at P, = 50 mW Vi typ. 1.40 1.35 V
Total harmonic distortion at Py = 50 mW drot typ. 2.5 3.0 ¢
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AC172

GERMANIUM ALLOY TRANSISTOR

N-P-N transistor in a TO-1 metal envelope intended for usc in low noise pre-am-

plifiers.

RATINGS Limiting values according to the Absolute Maximum System as defined in

[EC publication 134.
Voltages
Collector -base voltage (open emitter)
Collector-emitter voltage (open base)
Collector-emitter voltage with Rgp <702
Emitter-base voltage (open collector)
Current
Collector current (d.c.)
Power dissipation
Total power dissipation up to Tymp = 25 °c
Temperatures
Storage temperature

Junction temperature: continuous

VCBO
VCEo
VCER
VEBO

Prot

Tstg

—.

max.

max.

max.

max.

max.

32
12
32
10

10

200

-35 to +90

max.
max.

Dimensions in

1.5 M%*(not tinned)

incidentally
MECHANICAL DATA
TO-1
e
4
AR ¢
< 7]
© '
cb 9.4, max

38.1mn

0.48max

The coloured dot indicates the collector
Accessories available: 56200, 56208, 56209, 56210, 56226, 56227

FOR NEW DESIGN THE SUCCESSOR TYPES

BC109 OR BC149 ARE RECOMMENDED

7208665

90
100

mA

mw

oC

oC
oC

mm
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AC172

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

Collector cut-off current
IE=0;VCB=10V
Ig = 0; Vg = 32 V; Tj = 75°C

Emitter cut-off current

Ig=0; Vgg =10V

Ic=0; Vgg = 5V;Tj:750C

Small signal current gain at f = 1 kHz
Ic=500uA; VCE =5V

Collector capacitance at f = 0.45 MHz

Ig=1g=0; Vg =5V

Transition frequency

Ic=10mA; Vo =2V

Cut-off frequency
Ic=10mA; Vg =2V
Noise figure at f = 1 kHz

Ic=0.5mA; VCE = 5V; Rg = 500 €
Bandwidth = 200 Hz

Rth j-a 0.37 °C/mW

Tj = 25 OC unless otherwise specified

IcBO < 10 uA
IcBO < 900 wuA

IEBO < 200 uA
IEBO < 550 [JA

hfe 45 to 110
Cc typ. 70 pF
| Z1b | typ. 70 Q
P > 1.5 MHz
T typ. 2.5 MHz

fhte typ. 20 kHz
F typ. 3 dB
< 4 dB
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AC187 AC187/01

AC187/AC188

GERMANIUM ALLOYED MEDIUM POWER

TRANSISTORS

The AC187 is a n-p-n audio transistor in a TO-1 metal envelope.

The AC187 is primarily intended for use together with the p-n-p medium power
transistor AC188 as matched pair AC187/AC188 to about 3 W complementary sym-

metry class B output stages.

The AC187/01 is electrically equivalent to the AC187, constructed integrally with a

heat conducting block, which gives better heat transfer.

The thermal resistance from junction to heatsink shows an improvement (10 °C/W)
as compared with that obtained with the AC187 when using heat conducting clip

56227.

The AC187/01 is also available as matched pair with the AC 188/01,

QUICK REFERENCE DATA

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector current (peak value)
Total power dissipation up to Tamp = 46 °C
Junction temperature
D.C. current gain at Tj=25 oC

Ic = 300 mA; Vo = 1V
Cut-off frequency

IC: IOmA;VCE=2V

VcBO
Vceo
IcMm

Ptot

T;

max. 25
max. 15
max. 2
max. 0.8
max. 90
100 to 500
typ. 20

= >» < <

kHz

MECHANICAL DATA
AC187

Dimensions in mm

1.5™(not tinned)

>

TO-1

61 max

6.48 M

[

9.4me

38.1min

0.48max

The coloured dot indicates
the collector

7208665

Accessories available: 56200; 56208; 56209; 56210; 56226; 56227
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AC187 AC187/01
AC187/AC188

MECHANICAL DATA (continued)
AC187 /01

15™2 (not tinned)
|

»L%emnx

—

C dent
| -
CIE (300 B :-:EE} .
~ T
b ¢ 3%
| X
‘7.2|'T\0X ! 15.7max

381min

The dent indicates the collector

RATINGS (Limiting values) 1)

Voltages

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Collector -emitter voltage

Emitter-base voltage (open collector)

Currents

Collector current (d.c. or average over
any 50 ms period)

Collector current (peak value)

Power dissipation

Total power dissipation up to T, = 46 °c 2)

Temperatures

Storage temperature

Junction temperature

VeBo
VcEOo

VCER

VEBO

Icm

Peot

Tstg

[

7208662

max. 25
max. 15
max. 18
max. 10
max. 1
max. 2
max. 0.8
-55to +75
max. 90

Dimensions in mm

°c

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

publication 134.

2) The allowable peak power inclassB speach and musical driven amplifiers is1.1 W
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AC187 AC187/01

AC187/AC188

THERMAL RESISTANCE

From junction to ambient in free air AC187|AC187/01
without cooling clip Rih j-a = 290 180 °C/wW
with cooling clip 56227 Rep j-a = 140 °c/wW
with cooling clip 56227 on

1.5mm blackened Al. heatsink of 12.5 cm?2 Rih j-a = 80 | 70.5 °C/W

with cooling clip 56227 on infinite heatsink Rin j-a = 55 oc/w

- . . = o

From junction to case Ripy j-c 40 45 OC/W

Repy i-
AC187 with thj-c

Rth h-a

cooling clip 56227 O_J{ }—.?[ J_‘—h{ o a

Tj =25 OC unless otherwise specified

40 °C/W
45 OC/W
AC187/01 H ]—’-—{ I_._.{ ]_—O
j c h a
CHARACTERISTICS
Collector cut-off current
IE = 0; VCB =25V ICBO
Ig =0; Vcp = 25 V;Tj=90 oC ICBO
-VBg = 1.0V; VCE =25V ICEX
Emitter cut-off current
IC =0; VEB =10V, Tj = 90 °C IEBO
Base-emitter voltage
Ic= SmA;Vcg=10V VBE
Ic =300 mA; Vg = 1V VBE
Emitter-base floating voltage
Ig =0; VCB = 25 V; T]' =90 oC VEBf1

typ. 15
< 100

2.5

100
typ. 15
< 100
typ. 1.2
< 2.5
95 to 135
< 550
< 400

HA
MA

mA
uA

MA
MA

mA
mA

mV
mV

mV
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AC187 AC187/01
AC187/AC188

L

CHARACTERISTICS (continued)

Knee voltage

Ic = 1A;Ig = value for which
Ic=1.1AatVcg =1V

Ic
(A)

T, = 25 0C unless otherwise specified

VCEK < 800 mV

1.1
10r —

X
g

D.C. current gain

Ic= 5mA; Vgg =10V

Ic =300 mA; Vo = 1V
IC= lA;VCE:lV

Collector capacitance at f = 450 kHz

I=1,=0; Vgg = 5V

Transition frequency

Ic= 10mA; Vcg =2V

Cut-off frequency

2V

1

Ic= 10mA; Vog

D.C. current gain ratio of
matched pair AC187/AC188

llcl = 500 mA; IVCE' =1V

~k e ——

7204977 %E(V)
hFE > 70
typ. 200

bFE 100 to 500
hFE > 50
C typ. 150 pF

¢ < 180 pF
¢ > 1 MHz
T typ. 5 MHz
fhfe typ. 20 kHz
hFEl/hFEz < 1:1.25
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AC187 AC187/01
AC187/AC188

APPLICATION INFORMATION

1.5 W transformerless audio frequency amplifier with matched pair AC187/AC188
in complementary symmetry class B output stage up to Tamp = 45 °c.

15k
=1 I O -Vs =9V
Ry =50
39040
AC188
{JSSRH S00uF
==X
Ri= + —
15k —
50uF Bcos" 1T
Rs 10V
i 250uF
+ T ev ?AC187
4
C132
50uF A
v ’\) =S iov
i‘.ﬁlﬁl 15k0
" nal | =3
+

0
Nor BC148 »;

Typical input requirements Vi (rms) = 4mV; [ (rms) = 0.12 uA;
for an output power of 50 mW R =33

Typical input requirements Vi(rms) = 22 mV; I} (rms) = 0.66 wuA;
for an output power of 1.5 W Rj = 33 kQ

Typical bandwidth (3 dB); Rg = 0 B = 60 Hz to 65 kHz

Typical bandwidth (3 dB); Rg = 50 k§2 B = 65 Hz to 35 kHz

Quiescent current [1eq | = 5mA, adjustable with R1

When using AC187 and AC188 each transistor should be mounted with cooling clip
56227 on 1.5 mm blackened Al. heatsink of 3 cm x 3 cm.

When using AC187/01 and AC188/01 each transistor should be mounted on 1.5 mm
blackened Al. heatsink of 2.5 cm x 2.5 cm.
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AC187 AC187/01
AC187/AC188
7207886
800, " »\g T heatsink mcteriol::fE
R 5 - 15mm blackened [HH
tot 7 %{\ aluminium ann
(mW) C)u O\\
s R
4 Q
600 SRS
/¢ N\ 0} Fa
o,
C - O,
12 2 HHC; 9
3 SN2
@, % 1 /05;
0> S G
400 % <5 Tho O
(9 5 S @
5 SN2
— 255 oy )
— | <, Q P, * o
—— t/w C‘ ,Qﬂ %‘ 06 /%‘.
tl)o‘.'t )
Coo N ’%
9 QCC@ [L(‘)‘
o] %
T S in R 5
0 EEEEEREN /'eeq_ [ LL]
0 20 40 60 80 Ur 100 Tamp°C)
4 7207887
I = Region of permissible operation under all base-emitter conditions.
IC II = Additional region of operation when the transistor is cut-off with
(A) -VBE 2 -VBEfl- )
III = Outside regions 1 and II, the transistor can withstand transient energies of
1.0 mWs, provided it is cut-off with -VBEgf] > -VBgx > -0.6 V
3 TTTITITTITIIT
T T
lnEal IBEEEEEEE
jo manafians
c I HH
(mA) T
2 5 mnw
z ass
0 usm
I 15 Veg(V) 25 0
1
o0
0
5 10 15 20 25 Veg(V) 30
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AC187 AC187/01

AC187/AC188
15 7207883 15 7207885
“[Base current versus collector "'|Base-emitter voltage versus
Ic|current Ic|collector current
LITTT
W (A) H
VCE=1V Vce=1V
Tj =25°C Tj' =25°C
1 i mm|
RYARE. e e TS 1
£, > E bad &
1 rd f
Z J
A
2 1 V3
/ ——
05 a 05 . —
JT —
BE i T Y, —
(4 I |
. I IR
¥ +—+— - 4 -
y an .
/ Jt [ |
0 . 1 0 i f f f 1 i
0 0 IgmAI20 0 05 Vge (W) 1
0 __ 7207884
e
Icso
(mA) L]
| [dmax
At
i typ| ||
1
é\lf
'Q?%%‘/ 25V
01 NG 0V
4

001

0 50

s

00 Tj(°C) 150
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AC188 AC188/01

AC187/AC188

GERMANIUM ALLOYED MEDIUM POWER
TRANSISTORS

The AC188 is a p-n-p audio transistor in a TO-1 metal envelope.

The ACI188 is primarily intended for use together with the n-p-n medium power
transistor AC187 as matched pair AC187/AC188 to about 3 W complementary sym-
metry class B output stages.

The AC188/01 is electrically equivalent to the AC188, constructed integrally with a
heat conducting block, which gives better heat transfer.

The thermal resistance from junction to heatsink shows an improvement (=10 °C/W)
as compared with that obtained with the AC188 when using heat conducting clip
56227.

The AC188/01 is also available as matched pair with the AC187/01.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) -VeBo max. 25 V
Collector -emitter voltage (open base) -VcEO max. 15 V
Collector current (peak value) -IcMm max. 2 A
Total power dissipation up to Tymp = 46 °C Peot max. 0.8 W
Junction temperature Tj max. 90 ©OC
D.C. current gain at Tj = 25 °C

-Ig =300 mA; =V = 1V hpE 100 to 500
Cut-off frequency

-Ic =10 mA; -VCg =2V fhfe typ. 10 kHz

MECHANICAL DATA

ACl188 e 1.5 ™ (not tinned)
TO-1 ]

te—-

6.1 max

e

Y e

0.48max

9.4max . 38.1min

7208665

The coloured dot indicates
the collector

Accessories available: 56200; 56208; 56209; 56210; 56226; 56227
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AC188 AC188/01
AC187/AC188

MECHANICAL DATA (continued)

dent

max 2
15M3 (not tinned)

Dimensions in mm

048mx

— —

T

AC188/01
Cc
L/ &
s HED) - L O
b ~e = .
[ 4
7.2m01 i—l 15.7mux

The dent indicates the collector

RATINGS (Limiting values) 1)

Voltages

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Collector-emitter voltage
—IC < 600 mA; RBE <1Q

Emitter-base voltage (open collector)

Currents

Collector current (d.c. or average over
any 50 ms period)

Collector current (peak value)

Power dissipation

Total power dissipation up to Tyyp =46 0C 2)

Temperatures
Storage temperature

Junction temperature

-VcBo
-VCEO

-VCER
-VEBO

-IcMm

Prot

Tstg

3e]min

7208662

max. 25
max. 15
max. 18
max. 10
max. 1
max. 2
max. 0.8
-55 to +75
max. 90

oC
°oc

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

publication 134.

2) The allowable peak power in classB speachand musical drivenamplifiers is 1.1 W
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AC188 AC188/01

AC187/AC188
THERMAL RESISTANCE
From junction to ambient in free air AC188 | AC188/01
without cooling clip Rth j-a = 290 180 oC/W
with cooling clip 56227 Rip jra = 140 oC/W
with cooling clip 56227 on
1.5 mm Al blackened heatsink of 12.5cm?2 Rth j-a = 80 70.5 OC/W
with cooling clip 56227 on infinite heatsink Rth j-a = 55 oC/W
From junction to case Rth j-c = 40 45 OC/W
Rth j-c  Rthc-h Rth h-
ACI88 with ! c G
cooling clip 56227 S F { }-o cl | .h[ ] Oa
40 oC/W 15 °C/W —
——
450C/W 0.5 9C/W —

AC188/01 O—JI ]_._C,{ ]_.F[ ] Oa

CHARACTERISTICS

Collector cut-off current

Tj = 25 0C unless otherwise specified

-0 - typ. 20 MmA
Ig = 0; -Vcp=25V -Icro < 200 A
Ig =0; -Vgp=25V; Tj= 90 °C ~-ICRO < 1.4 mA
TVBE =1.0V; -VCE - 25V _ICEX < 200 MA
Emitter cut-off current
A _ _ typ. 15 uA
Ic=0; -Vgg=10V IEBO z 200 A
=0: = LT = _ typ. 0.4 mA
Ic =0; -VEB =10 V; Tj = 90 °C IEBO z 1.4 mA
Base-emitter voltage
-Ic= 5mA; -Vgg =10V -VBE 115 to 145 mV
-Ic =300 mA; -VCg = 1V -VBE.. < 450 mV
Emitter -base floating voltage
Ig=0; -Veg=25V; T = 90 °C -VEBf1 < 400 mV
April 1968 3



AC188 AC188/01
AC187/AC188

CHARACTERISTICS (continued)
Knee voltage

Tj=25 OC unless otherwise specified

-Ic= 1A -Ig= value for which
-lc=1.1Aat -Vgg =1V -VCEK < 600 mV
-Ic
(A -Iz
B
. I
| |
! I
: I
I
1
i I
—_— ! |
— L —L
— Ve ! 205w VCE )
S—— D.C. current gain
-Ic= S5mA; -Vcg =10V hrE > 70
“Ier = .~ = typ. 200
Ic = 300 mA; -VCE 1v hpg 100 to S00
-Ig= 1A} -VCcg=1V hgpg > 80
Collector capacitance at f = 450 kHz
-1 - _ typ. 90 pF
Ig=le=0; -Vgg=5V Ce < 110 pF
Transition frequency
_ . B > 1 MHz
-lIc= 10mA; -Vcg =2V fT typ. 1.5 MHz
Cut-off frequency
-Ic= 10mA; -Vcg =2V fhie typ. 10 kHz
D.C. current gain ratio of
matched pair AC187/AC188
]IClZSOO mA;IVCEI=1V hrE1/hFE2 < 1:1.25
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AC188 AC188/01

AC187/AC188

APPLICATION INFORMATION

1.5 W transformerless audio frequency amplifier with matched pair AC187/AC188
in complementary symmetry class B output stage up to Tamb = 45 oc

15kl
1 ] O ‘Vs =9V
Ry =50

R SOuF L‘IOS')
S 1ov IL
+ el AC187
&
C132
F
4o =iov
+ 15k0
100 na A_250pF
:—'-'SV
YRy o0
Nor BC148 L
Typical input requirements Vi(rms) = 4 mV;Ij(rms) = 0.12 pA;
for an output power of 50 mW Rj = 33 k2
Typical input requirements Vi(rms) = 22 mV; Ii(rms) = 0.66 uA;
for an output power of 1.5 W Ry = 33 k2
Typical bandwidth (3 dB); Rg = 0 B = 60 Hz to 65 kHz
Typical bandwidth (3 dB); Rg = 50 k2 B = 65 Hz to 35 kHz
Quiescent current IICqI = 5 mA, adjustable with R1

Whar sioing 197 ACT100 annh tranaiotam oboa il d Lo aoe e o 3 o2 PRSI FOU
v EN ualus AC187 and AC188 each transistor should be mounted with cooiing Ciip

56227 on 1.5 mm blackened Al. heatsink of 3 cm x 3 cm.
When using AC187/01 and AC188/01 each transistor should be mounted on 1.5 mm
blackened Al. heatsink of 2.5 cm x 2.5 cm.
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AC188 AC188/01

AC187/AC188

800 . 7207916
¢l I heatsink material:
Piot 5’ 15mm blackened [H
N aluminium 1
(mW) N2 N vum
N "3\0
600 & &
7
u /g O/ IITNZ
5 % %
(87 & NO >
Z LTINS S
u 7 A
Je % N4
%) X0 2
® SoHNZ <
400 b 2
K s NS 5
0 5. =TND 0
6 0y N®
_— 5}90% Y P A 2
— W Qe .\
— AC J DNC, =
hOUt ®
coop %
n, N
9 Qg +Qx
Cosgan 0.
1. Prl@s %
T 2 N P ¥
0 Tt feeq. Ll [
0 20 40 60 80 r 100 Tambl°C
4 20D
I = Region of permissible operation under all base-emitter conditions.
_IC II = Additional region of operation when the transistor is cut-off with
(A) -VBE 2 -VBEil
III = QOutside regions I and II, the transistor can withstand transient energies of
1.0 mWs, provided it is cut-off with Vggg < VBgx < 0.6 V
3 T T
IENEEEEEEREN
TTTITTTITTT
10 . HH
s s iE:
MmA) H
2 ges
ane
BENENE sun
0 H
! 15 —Veg(V) 25 FH
1
u
I HII
0 [<
0 5 10 15 20 25-Veg (V) 30
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AC188 AC188/01

AC187/AC188
15 7207917 15 me
~|Base current versus collector] “~“|Base-emitter voltage versus
-Ic|current -Ic|collector current
T T )
WHELTERRHE T e @i
‘VCE=1V NEERRS N "VCE= \"
Tj =25°C 4 jr*‘*'; B Tj =25°C
1 T 1 1 I
LT lodl I T 11T ok i !
[ T/ 177 & Q X
T'E o T ,TJ]"‘" B £ -~ &
, A
aiasEsis fates Eercises —
05H- : — 05 ——
T ﬁ T ] ——
A T .
M/ aY,8 # . C ,
4 EBRE ,
T ] AR Y
IREEREREERREERE T
0 T SRR 0 T P
0 10 -Ig (mA) 20 0 05 -VggM) 1
1 1207918
BRSNS Rmns o fmax -
“tepofi o [ A T
- 1 ) "x[_' ‘typ%f—‘i“**
maL gl A
et JA)
e |
o i :
A A
T i ’_l T
J‘r+ A y i { 5 }L
4 4 il I
Iy T
25V} | T
0.0 - + g - T
B8y sumunans I
} ,
L1 | i
I { | T
| i
. \
0001 il I
0 50 100 Tj (°C) 150
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AD139
2-AD139

GERMANIUM ALLOYED POWER TRANSISTOR

P-N-P power transistor in a metal envelope with the collector connected to the
mounting base.

It is primarily intended for use as matched pair 2-AD139 in low distortion
class B push-pull output stages.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) -VcBO max. 32 V
Collector -emitter voltage (open base) -VCEO max. 16 V
Collector current (peak value) -Iem max. 3 A
Total power dissipation up to Typ = 45 °C Prot max. 13 W
Junction temperature (incidentally) Tj max. 100 °C
D.C. current gain at Tj = 25 °c

-Ic=1.0A;Vcg=0 hrg 30 to 110
Cut-off frequency

“1c=0.1 A; -Vgg=2V fhfe typ. 10 kHz

MECHANICAL DATA Dimensions in mm

Collector connected to mounting base

8.9max
2.7 mx 6.0
- 3
~NO 1.
[E 4 c
| . b e N
£ £
9*4— L | © F 1107 .\'_f
| o MANES
o
41
05 — 7208696
9.0 190

Accessories available: 56203
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AD139
2-AD139

RATINGS (Limiting values) 1)

Voltages
Collector -base voltage (open emitter) -VCBO
Collector -emitter voltage (open base) -VcEO

Collector -emitter voltage with Rgg <50 2  -Vcpg

Emitter -base voltage (open collector) -VEBO

Currents

Collector current (d.c. or average over

any 50 ms period) -Ic
Collector current (peak value) -IcMm
Power dissipation
Total power dissipation up to Tyyp = 45 °C Peot
Temperatures
Storage temperature Tstg
Junction temperature: continuous Tj
incidentally T

THERMAL RESISTANCE

From junction to mounting base R¢h j-mb
From mounting base to heatsink
with mica washer Rth mb-h
without mica washer Rith mb-h

max. 32
max. 16
max. 32
max. 10
max. 1
max. 3
max. 13
~55 to +75
max. 90
max. 100
= 4.0
= 1.5
= 0.5

< < < <

°c
oC
Je

oc/w

oc/w
oc/w

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

IEC publication 134.
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AD139

2-AD139
CHARACTERISTICS Tj = 25 °C unless otherwise specified
Collector cut-off current
Ig=0; -Vcr=0.5V -Icpo < 25 uA
Ig=0; -Veg=32V; Tj =90 °C -Ico < 6 mA
+Vgg = 1.0 V; ~Veg =32V -IcEX < 1 mA
Emitter cut-off current
Ic=0; -Vgg=10V -1EBO < 1 mA
Base-emitter voltage
—
~Ic =10 mA; -Vcg =10V -VBE 115 to 155 mV —
Knee voltage
=Ic = 1 A; -Ig = value for which
‘IC =1.1 A at —VCE =1V —VCEK < 400 mV
I
(A) -I
1=~ e
ior - |
| I
I i
: |
.
! I
1 1
-Yeex ! o VCE(Y
D.C. current gain
-Ic= 10 mA; -Vpg=10V hpg > 20
-Ic =100 mA; Veg= 0 hpg 25 to 100
‘IC = 1A; VCB =0 hFE 30to 110
Current gain linearity
. . _ 1 > 0.45
Vg=14 V;Rp =12Q°) A typ. 0.55

_Ajat -Ic=1 A
Aj max

Ly AL , where A; = loaded small signal current amplification.
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AD139
2-AD139

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified

Cut-off frequency
-Ig = 100 mA; =Veg =2V fhie > 10 kHz

D.C. current gain ratio of
matched pair 2-AD139

_IC = 100 mA; Vep =0 hpg1/hFE2 < 1.25

-Ig= LA Vgg=0 hpg1/hFE2 < 1.25
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AD149
2-AD149

GERMANIUM ALLOYED POWER TRANSISTORS

P-N-P power transistor in a metal envelope with the collector connected to the

mounting base.

It is primarily intended for use as matched pair 2-AD149 in class B push-pull
output stages with an output power of up to 20 W.

QUICK REFERENCE DATA
Collector-base voltage (open emitter) -Vcpop max. 50 V
Collector-emitter voltage (open base) -Vcgp max. 30 V
Collector current (d.c.) -I¢ max. 3.5 A
Total power dissipation up to Tpp = 45 °C Piot max. 32.5 W
Junction temperature (incidentally) Tj max. 110 ©C
D.C. current gain at T; = 25 oC
-Ic= 1A; Ve =0V hrg 30 to 100
Cut-off frequency
-Ic=0.5A; -VCg =2V fhie typ. 10 kHz
MECHANICAL DATA Dimensions in mm
Collector connected to mounting base
7max
266™* S
o\ S
43
| (|
5| |8 { g
AL [N SRR R .
&7 I « L
| .
e $ b -
| I

109

Accessories available: 56201

< 1

7208677
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AD149
2-AD149

RATINGS (Limiting values) 1)

Voltages
Collector-base voltage (open emitter) -VCBO max. 0V
Collector-emitter voltage (open base) -VCgo max. 30 V
Collector-emitter voltage with RBE < 175 2 -VGER max. 0 Vv
Emitter-base voltage (open collector) -VEBp max. 20 VvV
Currents
Collector current (d.c.) -Ic max. 3.5 A
Base current (d.c.) -1 max. 0.5 A
Power dissipation
Total power dissipation up to T} = 45 9C Piot max. 32.5 W
Temperatures
Storage temperature Tstg -65to +100 °C
Junction temperature: continuous Tj max. 100 °C
incidentally T max. 110 ©°C
THERMAL RESISTANCE
From junction to mounting base Reh j-mb = 2 o°c/w
From mounting base to heatsink
with mica washer and insulating bush Rth mb-h = 0.5 °c/w
without insulating materials and with
lead washer Rthmb-h = 0.2 °c/w

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

May 1968
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2-AD149
CHARACTERISTICS T]- = 259C unless otherwise specified
Collector cut-off current
IE=0; -Vcp =50V -Icgo < 3 mA
IE =0; -VcB = 14 V; Tj = 90 °C ~-Icgo < 5 mA
Emitter cut-off current
Ic=0; -VEB =20V -Iggo < 3 mA
Base-emitter voltage
-Ic= 15mA; -Vgg =14V -VBE 135t0 175 mV
-Ic =200 mA; -Vcg = 1V -VBg < 300 mV —
-Ic=3.5A; =Vcg= 1V -VBE < 1200 mV —
Knee voltage
-Ic = 3 A; -Ig = value for which
-Ig=38.3Aat-Vgg =1V -VCek < 0.7 Vv
Ie
(A) Iz
3.3 P T
30 - |
| |
| !
: I
|
: ! '
! !
L |
Veex 1 eV
D.C. current gain
—Ic =1A; Vg =0 hFE 30 to 100
-Ic=3A;Vcp=0 bhrE 20to 85
Collector capacitance at f = 450 kHz
Ig=1g=0; -=Vcp=5V Ce typ. 220 pF
Emitter capacitance at f = 450 kHz
I[c=1.=0; -VEB =5V Ce typ. 140 pF
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2-AD149

CHARACTERISTICS (continued)

Transition frequency

-Ic=0.5A; -VCg =2V
Cut-off frequency
-Ic=0.5A; -Vcg =2V

Feedback impedance at f = 450 kHz
Ig=1mA; -=Vcp=5V

Small signal current gain linearity Ly

(See page 10)

D.C. current gain ratio of
matched pair 2-AD149 -Ic=0.3A

-Ic= 3A

_Ajat -Ic=3A

1
)A
34 Ajmax

25 OC unless otherwise specified

fp
fhte
|zxb]|

A3A

hrE1/bFE2

hrE1/bEE2

> 300 kHz
typ. 500 kHz

typ. 10 kHz

typ. 30 @
> 0.2
typ. 0.35
typ. 1.1
< 1.25
typ. 1.1
< 1.25
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2-AD149

APPLICATION INFORMATION

ADI149 in a class A output amplifier.

5
R1
Vs
1000
+

Stable continuous operation is ensured at an ambient temperature up to S5 0C
provided each transistor is mounted on a 1.5 mm copper heatsink of at least
18 cm x 18 cm (circuit I) or 15 cm x 15 cm (circuit II).

Characteristics I II

Supply voltage Vg : ; i‘; X
Collector current (zero signal) -Ic = 1.8 10.72 A
Bias resistor R1 = 50 200
NTC resistor 1) R2 = 50 50 @
Emitter resistor RE = 0.3 0.5 @
Collector resistance Rey = 4 23 @
Total power dissipation of the transistor Piot < 4.3 4.1 W
Output power delivered to transformer Py < 4 4 W
Input voltage (peak value) at Py = 4 W ViM typ. 0.48 | 0.40 V
Input current (peak value) at P, =4 W IIMm typ. 35 12 mA
Total distortion at P, =4 W dot  typ. 9.5 | 7.5 %
Input current (peak value)at P = 50 mW IiMm typ. 2.5 1.0 mA
Total distortion at Py = S0 mW diot typ. 2.5 1.5 %

l) NTC resistor should be mounted on the heatsink, close to the transistor.
Code number 2322 610 11509.
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2-AD149

APPLICATION INFORMATION

2-ADI149 in a class B output amplifier.

.
T?lE L ] -
) o

Stable continuous operation is ensured at an ambient temperature up to 55 °C
provided each transistor is mounted on a 1.5 mm copper heatsink of at least
5cm x 5cm (circuit I) or 6 cm x 6 cm (circuit 1I).

Characteristics I 1I
Supply voltage Vs Z g ié(i ,\\]/
Collector current (zero signal) -Ic = _6-07 60 mA
Bias resistor R1 = 200 350 @
Emitter resistor RE = 0] 0.47 @
Source resistance Rg = 450 370 @
Collector resistance Reen, = 9 16 @
Total power dissipation of the transistors Piot <  9.75 20 W
Output power delivered to transformer P, < 9.75 | 17.9 W
Collector current (peak value) at Pg max -IcMm typ. 3 3 A
Collector current at Pg max -Ic typ. 0.95 | 0.95 A
Input voltage (peak value) at Py max ViM typ. 0.81 2.2V
Input current (peak value) at Py max IIM typ. 75 75 mA
Total distortion at Py max deot typ. 10 10 %
Input current (peak value) at Py = 50 mW Iim typ. 4 2.5 mA
Total distortion at Py = 50 mW deot typ. 2.5 2 %
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2-AD149
6 7206754 -1.4.adi _
T
IREREREEREI
LE] ui TTTTTTITTT
-Ic + typical values
(A) T =25°C .
- L1 m—
~ —
o - —
—
- ——
1 —
4 -
-Ig = 100maA
3 75mA
. - 50mA
2 4
4 [ 17
ap'4
i/,ASNNNNEES
4 : H 25ma
7 111 L
T
R
] 10mA
e. RN
0 -
0 02 04 06 -\pe(V) 08
7




AD149
2-AD149

250, : 1.4.0di
Basc-cmitter voltage versus collector current ‘VCE =14V 1
The increase of -Vpgg per volt decrease of T =25°C (1]
—IC -VCE is approximately T
(mA) 0.5 mVat -Ic = 30 mA - —
1.0 mV at -Ig = 100 mA
200| !-5mV at -Ig = 200 mA mirlﬁ—typ max
I
J
7
H -
150 L {
7
]
| J
Ji
100 f
1
J
JimY imL ]
50 H
J1 /11
v N
o
0 100 200 ~lgg(mv) 300
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Eja -Base-emitter voltage versus collector current] —VCE= v §
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2-AD149
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AD161
AD161/AD162

GERMANIUM ALLOYED POWER TRANSISTOR

N-P-N power transistor in a metal envelope with the collector connected to the
mounting base. .
The ADI161 is primarily intended for use together with the p-n-p power tran-
sistor AD162 as matched pair AD161/AD162 in 10 W complementary symmetry
class B output stages of mains operated amplifiers and radio receivers.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) Vceo max. 32 V
Collector -emitter voltage (open base) VCEO max. 20 V
Collector current (peak value) IcM max. 3 A
Total power dissipation up to Tmp =75°C Piot max. 4 W
Junction temperature (incidentally) Tj max. 100 ©C
D.C. current gain at Tj = 25 °C

Ic=0.5A; VCg =1V hpg 80 to 320
Cut -off frequency

Ic=0.3A; VCE =2V fhfe typ. 35 kHz

MECHANICAL DATA Dimensions in mm

Collector connected to mounting base

8.9 max
2.7m 6.0

Net
S

(REE

7208696

19.0max

Accessories available: 56203
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AD161
AD161/AD162

RATINGS (Limiting values) 1)

Voltages
Collector -base voltage (open emitter) VCBO
Collector -emitter voltage (open base) VCEO
Collector -emitter voltage with ~VBg =0.6V
(See also page 4) VCEX
Emitter -base voltage (open collector) VEBO
Currents
Collector current (d.c. or average over
any 50 ms period) Ic
Collector current (peak value) IcMm
Power dissipation
Total power dissipation up to Typ = 72 oc Ptot
Temperatures
Storage temperature Tstg
Junction temperature: continuous Tj
incidentally T;j
THERMAL RESISTANCE
From junction to mounting base Rth j-mb
From mounting base to heatsink
with mica washer Rth mb-h
without mica washer Rth mb-h

CHARACTERISTICS

Collector cut-off current

Ig =0; VCB =32V

Ig =0; Vcg = 32 V; Ty = 90 oG
=VBE = 0.6 V; VCE = 32 V; Tj = 90 °C

max. 32
max. 20
max. 32
max. 10
max. 1
max. 3
max. 4
-65 to +90
max. 90
max. 100
= 4.5

1.5
= 0.5

°c
oc
oc

°c/w

oC/W
oc/w

Tj = 25 °C unless otherwise specified

IcBo

IcBO
IcEX

typ.

<

<

<

20
500

3
3

MA
UA

mA
mA

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

1IEC publication 134.
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AD161/AD162
CHARACTERISTICS (continued) Tj = 25 0C unless otherwise specified
Emitter cut-off current
=0 - typ. 20 upA
IC =0; VEB =10V IEBO < 200 pA
Ic =0; Vgg = 10 V; Tj =90 °C IgBO < 2 mA
Base-emitter voltage Ly
IC = S mA; VCE =10V VBE 110 to 140 mV
I[c= 50mA; Vgg = 1V VBE < 300 mV
Ic =500 mA; Vcg= 1V VBE < 650 mV
Ic= 2A; Veg=1V VBE < 1100 mV ——
Knee voltage —_—
Ic = 1 A; Ig = value for which
Ic=1.1AatVcg=1V VCEK < 600 mV
Ic
(A) Ig
- — == ,
10 - |
! |
| |
i I
| |
! f
1 |
VCEK 7 7204877 %E(V)
Floating voltage
Ig = 0; VgB = 32 V; Tj = 90 °C VEpfl < 400 mvV
Collector capacitance at f = 450 kHz
Ig = Ie =0; Vgg =5V C. typ. 150 pF
D.C. current gain
[c= SmA;VCcg=10V hFE > 55
Ic= S0mA; Vcg= 1V hFE 74 to 300
_ . _ typ. 150
Ic =500 mA; Vgg= 1V hrg 80 to 320
IC = 2A; Vgg=1V hFE > 40

1) VBE decreases by about 2 mV/OC with increasing temperature.
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AD161
AD161/AD162

CHARACTERISTICS (continued)

Transition frequency

Ic= 10mA; VCE=2V

Cut -off frequency

Ic =300 mA; VCE =2V

"

D.C. current gain ratio
of matched pair AD161/ADI162

Tj =25 OC unless otherwise specified

fr typ. 3 MHz

> 20 kHz

f
hfe typ. 35 KkHz

. ) - typ. 1.1
IIC' 500 mA,'VCEl 1V hrpg1/bFE2 < 1.5
3 7207621
Ic
(A)
\
I \
2 I
1 20 T
T I A
[1](mA) \
1:: 10
1] \
(1] o ]
L1 25 30 Vg(V) 35 -
1] EEEERERREEEREN
0 s |
0 10 20 30 Veg (V) 40
I = Region of permissible operation under all base-emitter conditions.
II = Additional region of operation when the transistor is cut-off with
-VBE = —VBEfl-

III = Outside regions I and II, the transistor can withstand transient energies
of 1 mWs, provided it is cut-off with =Vgg < 0.6 V; Rj = 18 2.
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AD161/AD162
4 7207624
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AD161/AD162
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10 7207623
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AD161/AD162

APPLICATION INFORMATION
A. 4 W car radio amplifier for 12V

Leo
” 222 6621152 R
(E21388/P1KS)

W +HLV

125)F

(16v) W

w

82k

BC148 AC128 AD16!
,_*{]L ﬁ ) 1
touF [N
(16V)
.
== LOOWF
82k T tow 1089 (wirewound)

+ BOOF 16V
2209 F

S
_to| {12610 0.47Q
158 9006 (wire-
20122/30 wound)
[T |en
2.2kQ

AD162
2200
I L
L J
7151.]7"(0
Vs
All transistors mounted on one heatsink which has a
thermal resistance of Rt h-a £ 5.5 °C/W
Performance at Tymp, = 25 °C
Output power at dyo; = 10% P, = 4 W
Sensitivity at Py = 50 mW Vi = 5 mV
Po= 4W Vi = 48 mV
Input impedance Zi = 10 k92
Frequency response (-3 dB) 200 Hz to 20 kHz
Operating ambient temperature Tamb 20t0o 70 ©C
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AD161/AD162

APPLICATION INFORMATION (continued)

7252082
Vi
(mv) 80 \
60
- A sz
= Fo — ! i EEREE
40 ™ (W) ¢ ! } P, at d=10% 1
——
Po at d=5 /o
ZO_M AN 2 8 ————
mmgseH T
o T 0 T Tt —
-40  -20 0 20 40 60 80 -40 -20 0 20 4 60 80 jreee——
— Tamo (°C) — Tamo(°C) —
E—
———
Input sensitivity at various ambient The output power at two distortion
temperatures. Curve A for maxi- levels as a function of the ambient
mum output power at a distortion of temperature.
10%. Curve B for an output power of
50 mW.
2 s 2 zszem
deot deot 1
(%) (%} IL
I
? s | [11] 15 -59°%C_ =42°¢ -32°CL [ 1]]
4oC 75 ss°c ] -51°¢ ] J-nC
7 Bscp 1] 1 e3°c {1]]
1 11if% — - 1 ueocl]
10 v 10 /
7
£ 7 ll J 4
v /
5 A 77 5 4
77
- -— > p,
LI = f T T
ol— I I 0 ! ] T
107 10" 10° 10' 107 ' o '
—> Py (W) W 0 epw ©

The distortion as a function of the output power at
several ambient temperatures.

May 1968 9




|

AD161
AD161/AD162

"ZWO (S JO uIsieay  uo (/87 TOV dYl PUE W 7 SSIUYDIY) ‘WD (O JO YUISIESY UOWILIOD B UO pajunowr a1e

Z91dV bue 191V sioisisuell ayl papiaoid ‘Do Sy Jo axnmjeiadwal Jusaiquie ue o1 dn pakordwa aq A1ajes ued xatjijdwe siyy,

902520 m

Wu

¢
4000z =

ASTH

FLL=

gy
(A Dax 5} D.,_. Dcx =
4002
L 951
i T
)
BAEE
o= o | 4o
2]
00z ¥ Uy
ALY ssoq BALY
) w
u..emun_..

r.d

(vwosgg=xowp)
ALZ-#F

6SiiL 019 ZLEZ JING

ALl -

BASH

791av/191QV Ired payolew yim zsyidwe M g *g
(Penunu0d) NOLLVIWYOAINI NOLLVDI'TddV

May 1968



AD161
AD161/AD162

‘zay1dwe M § 33 JO SINITIOR] [01IU0D

(ZH) 3 <+—
2 4Oe 5 2 mO— m—ON
_ ! ﬁ 4 -
IR mm_c__ 7
1] ||
I l \
N\ | \
N , /
0L-
N
/ \\ uoi3isod 3IDJJ Ul |0J3U0D
et 3)qa.3 puUD ssoq 0
T ——
vy
/
\\
/ Ol+
\A // y
A N L &
31qaJ3 ‘Xpw — 3s00q sspq
(111 e W e
89252L 0zZ+
gp G'GT+ 01 81— ZHY (g 1B 1013U0D 91ga1],
P GI+01G' 91— ZH G Je 0IIU0D Sseg
ZHY 07 93 ZH 0t (gp ¢-) asuodsax Aouanbaiyg
P 0L = N/S pazijigels
ap 9 = N/S pazifiqeisun Ajddns xomod

M L°8 = °J 1 onex asiou-jeusig

* sa1ousanbaiy JuaxafyIp 921

1 1amod indino syl Jo UOIIdUNJ S€ UOTITOISIP dY]J,

o
01 (M) °d = A0 0 .0l
T 0
Lt 4 +——HTT=F— " ~
a =
Up3
1t l
: 4
_ €
ZH9: 3 — —
ZHAOL= 3 — - — «
THAL = 4 —— o
(%)
mm— p
S98752¢ Q
L1 00S = 'z aouepadwt indug
AW OTT = 'A ML°8 =
AW '8 = A MW 0S = 04 18 A11A111SUG
M8 = % ZHA T = §1%9°0 = 39%p

Buidd11o jo 39suo e 1zamod 1ndinQ

S0UBWIOJISd

(Penunuod) NOLLVIN¥OAINI NOLLVIITddV

11

May 1968






AD162
2- AD162

GERMANIUM ALLOYED POWER TRANSISTOR

P-N-P power transistor in a metal envelope with the collector connected to the

mounting base.

It is primarily intended for use as matched pair 2-AD162 in class B push-pull
output stages and together with the n-p-n power transistor AD161 as matched
pair AD161/AD162 in 10 W complementary symmetry class B output stages of
mains operated amplifiers and radio receivers.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) -VCBO
Collector -emitter voltage (open base) -VCEO
Collector current (peak value) -Icm
Total power dissipation up to Tmb =63 °C Piot
Junction temperature (incidentally) Ty
D.C. current gain at Tj = 25 °C

-Ic=0.5A; -Vgg =1 V hFE
Cut -off frequency

-Ic=0.3A; ~-Vgg =2V fhfe

max. 32 V
max. 20 V
max. 3 A
max. 6 W
max. 100 ©C

kHz

MECHANICAL DATA

Collector connected to mounting base

8'9"\0!
2V7mc|x‘

]
~oF [
L

I ERE

Accessories available: 56203

4.6™

Dimensions in mm

19.0mex

7208696
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AD162
2- AD162

RATINGS (Limiting values) 1)
Voltages

Collector -base voltage (open emitter)
Collector -emitter voltage (open base)

Collector -emitter voltage with +Vgg =0.6V
(See also page 4)

Emitter -base voltage (open collector)

Currents

Collector current (d.c. or average over
any 30 ms period)

Collector current (peak value)

Power-dissipation

Total power dissipation up to Typ = 63 °C

Temperatures
Storage temperature
Junction temperature: continuous

incidentally

THERMAL RESISTANCE
From junction to mounting base

From mounting base to heatsink
with mica washer

without mica washer

-VcBo
-VCEO

-VCEX
-VEBO

-IC
~lem

Prot

Rih j-mb

Rth mbh-h
Rih mb-h

max. 32
max . 20
max. 32

max. 10

max. 1
max. 3
max. 6
-65 to +90
max. 90
max. 100
= 4.5
= 1.5
= 0.5

oC
oc
°c

oCc/W

o°C/W
o0C/W

b Limiting values according to the Absolute Maximum System as defined in

IEC publication 134,
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AD162

2- AD162
CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut -off current
- Yy typ. 15 uA
=0 - =39 -
Ig =0; -Vgg =32V IcBO ° 200 A
Ig = 0; -VgB = 32 V5 Tj =90 °C -IcBO < 2 mA
+VBg = 0.6 V; Vg =32 V; Tj = 90 °C -IcEX < 2 mA
Emitter cut-off current
- - typ. 15 wuA
=0 - = / -
Ic =0; =VEg = 10V IEBO - 200 wA
Ic=0; =VEB = L0 V; Tj =90 oc -1EBO < 2 mA —
Base-emitter voltage 1) —
-lg= 5mA; -Veg = 10V -VBE 115 to 145 mV
-Ic= 50mA: -VCg = 1V -VBE < 300 mV
-Ic =500 mA; -VCg = 1V -VBE < 550 mV
-lgc= 2Ar -Vgg= 1V -Vgg < 850 mV
Knee voltage
=Ic = 1 At =Ip = value for which
-—IC =1.1 A at —VCE =1V —VCEK < 400 mV
_IC
(A) ~-Ig
-~ == ]
10f - |
| |
! |
! I
|
| |
| l
! |
] |
- VCEK ! 7204978 %{V)
Floating voltage
Ig =0; -Vgp = 32 V; Tj =90 °C -VEBIfl < 400 mV
Collector capacitance at f = 450 kHz
Ig=1le=0; -Vgp =5V Ce typ. 115 pF

ly _VBE decreases by about 2 mV/0C with increasing temperature .
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AD162

2- AD162
CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified
D.C. current gain
-Ic= 5SmA; -VCg =10V hpg > 60
I = S0 mA; -VCg = LV hFE 74 to 300
. . - typ. 150
Ic =500 mA; -VCE v hrE 80 to 320
—IC = 2A ;-Veg = 1V hpg > 60
Transition frequency
-Ic = 10mA; -Veg =2V fr typ. 1.5 MHz
Cut-off frequency
I = 300 mA; -VeE =2V f - 8 khz
c » TVCE bfe typ. 15 kHz
prm— D.C. current gain ratio of matched pair AD161/AD162 ) -
— -3 . - S typ. L.
|1c| = 500 mA; |[Veg| =1V hpp1/bFE2 125
matched pair 2-AD162
-I~= 50 mA; -Vgg =1V . typ. 1.1
C ) CE . yp .
-I¢ =500 mA; Vg =1V bFEI/NFE2 277 | o5
7207633
3 T [TT] INERE
-Ic TTTT] 11
(A) TR
- - 4 {1
\
) I [ m
10 T
_IC
(mA) ' ] ]
1 5 0
T jENEENEN T
. H IEEEEEEE 1
0
%& 25 30 35
i ‘VCF (v) T T T
u } ] HERN AT ]
0 —][ |
0 10 20 30 —Veg (V) 40
I Region of permissible operation under all base-emitter conditions.

11 Additional region of operation when the transistor is cut-off with Vgg ZVBE{] -
III  Outside regions I and II, the transistor can withstand transient energies of
4.5 mWs, provided it is cut-off with +Vgg < 0.6 V; R; = 18 2.
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2-AD162
4 7207634
typical values
-I¢ Tj=25°C
(A)
3
—IB=18mA
2 15 mAM
II1T
] 12 mA ——
! 5 mA
3mA
111
1mA
117
o 111
0 2 4 6 8 10 =Vce(v) 12
6 7207628 104 i 120763
} HHHH
Ptot \ ~Icgo i —3\'2%5,:1-
A | T T
w (HA) F 20V
W) \ ! f 4 | '10\7 L
o
4 t 103 Y
I 1 J
R th mb-q=0°C/ WS NLL_“-\aﬁA' /7
JITTTTITTTIT
| {With mica washer on i / '//
2Hinfinite heatsink — 102
I !
SREELS 1]
i,
| ey ARRRERR
A L& / St
1 I 'T'] ‘ ? |
0 1 10 i Lill] |
0 50 Tamp (°C) 100 0 50 100 Tj (°C) 150
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2-AD162
7207630 30— 7207626
VCE =1V f { ]T —¥Ce=1v |
T =25°C ] " =25°C 1]
200 ! fhfe F————— ! i 4 4
I ]
heE % (kHz) i A
1 I e
+— T —+—
20
150E 11 T T
SO I muSE
T uS =—-typ
100 : ‘ : ==
—_— + EnsesuaaE - - B
— T 10 EEEEE
50 T [ T
4
i
1 T g =
i Tt 1 17
0 I I 0 L
0 1 2 -Ic (A)3 0 05 -Ic (A) 1
7209464 1207629
b&g{ecggptti: vgltage versus - Base-emitter voltage versus
colle curren T
40 I UIJJTtJDI_HJ'r 2 collec:cor Ic]urrler:t HHHH
— —Vcg =10V —-mm, - maX ch¥a s -Vee=1VQ
Il =25°C | e I EFH ST EINT] = 25°CH
(mA)G T T (A
30 - " -+ 15
i i
—
B8 I T
20 T i 1
ISSSEEE) i THHH
; T an
a8 i T i r
10 H T 05
EE S T
" H
TTTJ nEEN -t 4=+
— y 2 T“:_{ \1 T FTA 4 L1
0 HLIU 0
0 100 200 —VBE(mV) 0 05 1 -Vgg (V)15
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2-AD162
10 7207635
— Base current versus collector current ——
— =Veg=1V —_
-Ic Tj =25°C i B
(A —
B} R - >
I 4’/ //
’P
d / 7
st
1 > >
Z y
/ —
7 pd —
/ p —
U / //
2
A /V /A/
0. ya ya
0.1 1 10 -Ig (mA) 100
100 7209465
base current versus collector current
-Vee=W0V [T — T T TTTTTH- -
~Ic T =25°CHt
(mAY— 1 T 11T 101 min  [typ max
4
R V4
4 /v
/1 //
/ /
10 y. —-
7 y, 7
/ /
4
/ / y
R S Y4 )4 é
4
4/ yi
4
)’ /
: / /
1 10 100 =Ig (pA) 1000
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2- AD162

APPLICATION INFORMATION

A. 4 W car radio amplifier for 12 V

& +1LV

Leo
2322 642152
(E213BB/PIXS}
+
125)F s
(16V) T
82k
Beus AD'6!
1
r
164F
(16v)
+
5 LOOWF 0479
828 T tov) {wirewound)
LOOWF (16V)
h\[]
— !
—
-to 2322 610 0.47Q
158 90016 (wire~
20122730 wound)
H [:(]m
2.2kQ
AD162
2209 =
 —
| S
7252883 l[]
7
All transistors mounted on one heatsink which has a
thermal resistance of Rip h-g £ 5.5 °C/W
Performance at Typp = 25 °C
=3 . = o7 = Vs
Output power at dyqop = 105, P() 4
Sensitivity at Py = 50 mW Vi = b)
Py= 4 W Vi = 48
Input impedance Zy = 10
Frequency response (-3 dB) 200 Hz to 20
Operating ambient temperature Tamb 20 1o 70

W
mV
mV
k@
kHz
()C
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2- AD162

APPLICATION INFORMATION (continued)

7252082
1aasel

IENEEEEE
[ERRRERRES
Sanbasgy
+ 11
TS Al o
| ' o T T T T T
- ™ : wral o T 1R, at d=10%|
T | o
i i TR 7] it
B . - t d= 5
h},v ¢ ] 2 “VV SRUREN Fo O \‘
LT T / N 117 N
B[] 1 r ] 171
11 T T T 0 I 11 —
0 20 “0 60 80 -40 -2 0 20 « 60 80 —
— Tamp(°C) — Tamp(°C) —
—
—
Input sensitivity at various ambient The output power at two distortion
temperatures. Curve A for maxi- levels as a function of the ambient
mum output power at a distortion of temperature.
10%. Curve B for an output power of
50 mW.
2 rzsam 20 s
i — T %1 T T T M g —T T } J{ I
o) |- I (%) ]
! : —
s 759 15 - -u2°¢ -32°¢ 111
8.°¢ 75" —T5gac [ [1]] -51°C 0%
7 ®s°cp i T 1 Lyec 1]
VAR AV EIXC mosai
10 VA | 10 7 el
- T 7 T
S - VA VA |
VA /
A .V
5 727 5
- 5 1A /]
= T pct il
ol T 0 ! ] ImuRI
107 10" 10° 10' 107 j! 0 {
— Py (W) 10 10 —> Py (W) 10

The distortion as a function of the output power at
several ambient temperatures.

May 1968 9



AD162
2- AD162

"ZWD ¢ JO JUISIEAY B UO [0/8ZTDV SUI PUE WU 7 SSIUNIIY] ‘zWD (0T JO FUISIBEAY UOWIWOD T UO PaIunow ie
7914V bue 19TV SI101s1surll ayl papiaoid ‘Jg Gy jo a1njeradwal waique ue o1 dn pafordwa oq A[ojes ued 1a1jidwe Sy,

999252¢

uy . -
O <L [
Ly el T -
N w1002 |
ws| T s 4ugt
) A T
r
Bnee sunier
.
410002 =2
2400122 P Fe—
4o | o sl
AS L Sy vl
vALY $s0q ovALTY
. () R¢
alos=2 u‘_sf_.
ALl-
Zeiav
651 019 ZZET JUING
(vuwoss=xowy)
AZ2- g

291aVv/191aV I1ed psyoiew yaim 1ayjiidwe M 8 " g

(panunuod) NOLLVIWYOANI NOILLVOI'1ddV

May 1968

10




AD162
2- AD162

z

-191j1idwe | 8 9Yl Jo SSNI[I0B] [0IIUOD

(ZH) 3 <+—
-0l

m

j«
Fioamal
o_nmC XDW

N,
|
=

4
T

[ , i / uoiyjisod 3Dj4 ul _Sumcou
| i 3|qaJ3 puD ssbq
4 p— O
il
7
1 —1 0L+
moon sspq F
Wi AN P
I L] .
eeZS2L - . ON
ap S°'ST+01g8I- ZHY 0T ' 1013U02 21qa1 ],
gp ST+01¢6°971- ZH C¥ 1e 1011U0D ssey
ZHY 07 01 ZH Q¢ (gp ¢-) asuodsax Aouanbax,g
P 0L = N/S pazijigqeis
ap 9¢ = N/S pazijiqgeisun Ajddns xamod

M L°8 = °4 18 oniea asiou-eusig

- sa1ouanbaiy Jusiazyp 991y
1e xamod 3ndino Yl JO UOIIOUNJ SB UOTIIOISIP oYL

)
oM °d = A0t 0l .0l
0
T —hHrE =
\ o _—
IS 1
T
! | L
+ . +
1 ,—— ! e Nv\‘ﬁvw‘ WH N
i BN 1 |
: ; ! T»\‘ T A i
S 1 AN EEEE
_ , s i —
T 2HQ9= 3 — — ] €
T T T T o= —— T «
T ! ZHAL= 3 — [T] 1
I A+ — , — (%)
RN 15000 N SR .
S88TSZL
Y 008 = 'z souepadwt ndug
AW O1T = 'A meLg=°
Aw 278 = A M og = °d 1® A1anisusg
mog = % ZHN T = J %970 = OIp

Buiddipo jo 19suo 1e 39mod 1ndinQ

QJUBWIO0JI9]

(ponunuod) NOLLVINYOANI NOILLVIOI'TddV

11

May 1968






ADY26

P-N-P POWER TRANSISTOR

Germanium alloy transistor in a TO-36 metal envelope. The ADY26 is primarily
intended for high power and high current application.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) -Vcgo max. 80 V
Collector -emitter voltage (open base) -Vego Max. 60 V
Emitter -base voltage (open collector) -VEBo max. 40 V
Collector current (peak value) -Icm max. 30 A
Total power dissipation up to T, =300C Prot max. 100 W
Junction temperature T; max. 90 ©C

D.C. current gain at T; = 25 °C

Ig=25A;Vcg=0 hpg > 15
MECHANICAL DATA Dimensions in mm
TO-36

) 31.0max
| 265™
: T . e L
wn L ¢ ]
S |
) L E
~NO o
— o~
[ee]¥e} o B 3,5 max
10-32UNF *
2.2
7208694 20
39max
Diameter of hole in heatsink: max. 5.2 mm Torque on nut: min. 8 cmkg
Supplied with device: 56213 max. 17 cmkg
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ADY 26

RATINGS (Limiting values) l)
Voltages
Collector -base voltage (open emitter)

Collector -emitter voltage (open base)
see also page 10

Emitter -base voltage (open collector)

Currents

Collector current (averaged over
any 20 ms period)

Collector current (peak value)

Base current (averaged over
any 20 ms period)

Base current (peak value)

Power dissipation

Total power dissipation up to Ty =30 °C
see also page 11

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to mounting base

-VcBo

-VCEO
-VEBO

Pot

Tstg

Rth j-mb

max. 80 V

max. 60 V
max. 40 V

max. 25 A
max, 30 A

max. 3 A

max. S5 A

max. 100 W

-55to+90 ©OC
max. 90 ©OC
= 0.6 OC/W

) Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.

i8]
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ADY 26

CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut-off current

-0 — - _ typ. SO0 HA

Ig=0; -Vgp= 2V IcBo < 200 uA

typ. 0.5 mA
<

Ig =0; -Vcg =80 V -IcBO X A

Emitter cut-off current

typ. S50 HA
Ic=0; -Vgg= 2V -IEBO <yp 200 pA
A _ typ. 0.5 mA
Ig=0; -Vgg=40V -IgBO < 4 mA
Currents at reverse biased emitter junction
+VBE =1V; —VCE =80V; Tj =90 °C -ICEX typ. 3 mA
Sustaining voltage
-Ic =25 A; +VBE =2V _VCEXSUSt > 40 V
Base-emitter voltage
8 AV = . typ. 0.6 V
Ig = SA; Vgg=0 -VBE < 1V
typ. 1.2V
Ig =25A; Vep=0 1) ~VgE Py
Saturation voltage 1)
- 95 A- - typ.0.15 V
-Ic =25 A; -Ig=2.5A -VCEsat - 0.5 Vv
Emitter floating voltage
-0n- - typ. 0.2 V
Ig=0;-Vcp =80V - VEBfl < 10 Vv
D.C. current gain
Ig= 5A; Vop =0 typ. 60
E- 2% YCB” hFE 40 to 120
> 15
Ig =25A; Vcp=0 Ly hFg typ. 25
Collector capacitance
Ig=1=0; -Vcp=12V Ce typ. 350 pF

1) Measured under pulsed conditions to prevent excessive dissipation.
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ADY26

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified
Small signal current gain
> 1.0
-1~ =1A; -V, =12 V; f =100 kH h :
Ic CE z fe  typ. 1.7
Turn on time
-1g =25 A; -Ig=2A; -Vcc = 18 V ton  typ. 25 us
Turn off time
-Ic = 25 A; VBEoff = 6 Vi RBE = 10 2 toff  typ. 75 wus
r—]jase pulse
('):g @or pulse
01
I e
Con of
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_VCB=2V:_
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hee
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-Ic=25A E\:
-Ig=25A HE
N
&
4 o
~Vee'sat >
(mv) 1%
200 >
ot
— —— -
— + i
100,
,1?_‘_*
T JEN
1T I
0 ] T
0 20 40 60 80 T (°C) 100
120 N
T = 25°C g
“Veen Tc= 1A
Min. collector -emitter voltage (with resistonce between :::,.'.
(v) base and emitter) for which -Io=IA versus the —-#E
100 resistance applied. [ 53
P,
80 =
60
10-3 10-2 10 7 0 107 R thid) 10°
BE
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ADY 26

7206018 1.4.25.bf

125 EENENENEENNEERNEEEEEEE
Max aollowable power dissipation versus

ot case temperature, ]

(W)

100

75

50

25

0 50 100 Tgse(C) 150
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ADZ11
ADZ12

GERMANIUM ALLOYED POWER TRANSISTORS

P-N-P transistors in a TO-36 metal envelope.
The ADZ11 and ADZ12 are primarily intended for use in a.f. applications.

QUICK REFERENCE DATA

Collector -base voltage (open-emitter) -Vecpo  max.
Collector -emitter voltage (open base) -VCgo max.
Collector current (peak value) -IcMm max.
Total power dissipation up to Tmb =55°C Prot max.
Junction temperature Tj max. 90 ©oC
D.C. current gain at T = 25 oC
-Ic=1.2A;Vcg =0 hpg 40 to 120
C“t;"ff:ffeg?e_“\cly v ADZ11 fofe > 80 kHz
E » ~YCB ADZ12 fhie > 100 kHz
MECHANICAL DATA Dimensions in mm
TO-36 )
L5
SR L
26.5max |
I—
sb 1 [ ]
0 E — f —
o
Y l { I T
IR it
== | U 2,
R 2N ] 3,5 Max
10-32UNF [Cxhar
T rzomesa o %(2)
"Lm—j‘—}gmux
Diameter of hole in heatsink: max. 5.2 mm Torque on nut: min. 8 cmkg
Supplied with device: 56213 max. 17 cmkg
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ADZM
ADZ12

RATINGS (Limiting values) 1)

Voltages

Collector -base voltage (open emitter)
Collector -emitter voltage (open base)

Emitter -base voltage (open collector)

Currents

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

Base current (peak value)

Power dissipation

Total power dissipation up to Tmjp = 55 ©C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to mounting base

-VcBo
-VcEo
-VEBO

_IC
-Icm

-IBM

Prot

stg

Rth j-mb

max.

max.

max.

max. 15 A
max. 20 A
max. 2 A
max. 4 A
max. 45 W
-55 to +75 ©C
max. 90 ©C
= 0.8 0C/W

I) Limiting values according to the Absolute Maximum System as defined in IEC

publication 134.
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ADZ11

ADZ12
CHARACTERISTICS Tmb = 25 °C unless otherwise specified
Collector cut-off current
Ig = 0; -Vep=2V —ICBO < 0.2 mA
Ig =0; -VcB = -VCBOmax ~IcBo < 8 mA
Emitter cut-off current
Ic=0; -VEg=2V -IEBO < 0.2 mA
Ic = 0; ~VEB = ~VEBOmax ~IgBO < 8 mA
Emitter-base voltage
-l =1.2A; Vg = 0 VEB < 0.7V —
-lc= 5A;Vgg=0 VEB < 1.2 —
——
-lo= 15A;Vcg=0 VEB < 2V
Knee voltage
-Ic = 15 A; -Ig = value for which
-Igc=16.5Aat -Vcg =2V -VCEK < 1V
~I¢
(A) —Ig
65 ‘
15F~ |
| |
! i
: !
|
! |
’ :
—Veex 2 ~VeetV)
Emitter floating voltage
Ig = 0; -VCB = -VCBOmax ~VEBfl < v
D.C. current gain
-Ic=1.2A; Vcg=0 hfFg 40 to 120
—IC = S A; VCB =0 hFE > 25
-Ig = 15A; V=0 hpg > 15
Cut-off frequency
~ . - ADZI11: fhfe > 80 kHz
Ig=1A;-Vep =12V ADZ12: fhfe > 100 KHz
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ADZ11
ADZ12

7207986
Hj{i H %Qw H ‘ﬂ:F T~ Ig=1.2 A
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H 0.3A 11
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i
——— T
— .JA]
— A Y 11
—— - (AII H
1,01 075 1051 0.25 2 4 6 8 10
I 10 ] -Veg (V)]
"/ 11 -Vae typicai vg ues
et 20 (V) Tm =25°C
15 7207988 5 7207987
< 1ADZN <-ADZ12
—IC 2'4-—4 b "IC ottt
(A) |44 g (A) 8111
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permissible 8 permissible &1 I{
operation % ] operation L
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A RRaas 8 Finas
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AF102

ALLOY DIFFUSED GERMANIUM TRANSISTOR

P-N-P transistor in a hermetically sealed in TO-7 metal envelope. The transistor
is intended for low noise high gain v.h.f. amplifiers, oscillators or convertor cir-

cuits up to 260 MHz.
The transistor is absolutely moisture proof.

RATINGS (Limiting values)

Voltages
Collector -base voltage (open emitter) -VCBO max. 25
Emitter -base voltage (open collector) -VEBO max. 0.5
Currents
Collector current (d.c.) -Ic max 10
Emitter current (d.c.) Ig max 10
Reverse emitter current (d.c.) -Ig max 1
Power dissipation
Total power dissipation up to Tamp =45 °C Pot max 50
Temperatures
Storage temperature TStg =55 to +75
Junction temperature: continuous T; max 75
incidentally T max 90
THERMAL RESISTANCE
From junction to ambient in free air Rih j-a = 0.6
CHARACTERISTICS Ta
Feedback capacitance at f = 0.45 MHz
-Ic =1 mA; -VCg =12V -Cre typ. 0.8
Noise figure at f = 200 MHz ¢ 6
-Ic = I mA; -VCE = 12 V; Rg =30 @ F P . s

MECHANICAL DATA
TO-7

mA
mA
mA

mW

oC
oC
oC

0C/mW
=25 0C

Dimensions in mm

9.1 max

_ 9§ max

381min

) =shield lead (connected to case)

Accessories available: 56207

FOR NEW DESIGN THE SUCCESSOR TYPES AF239, AF240 (P-N-P)

7208685

OR BF182, BF183, BF200 (N-P-N) ARE RECOMMENDED

048m*
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AF114 to 117

GERMANIUM ALLOY DIFFUSED TRANSISTORS

P-N-P transistors in TO-7 metal envelopes with the shield lead connected to the
case.

RATING (Limiting value according to the Absolute Maximum System as defined in
IEC publication 134).

Total power dissipation up to T, p = 45 °c Piot max. 75 mW

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.6 °C/mw
MECHANICAL DATA Dimensions in mm
TO-7 3
o
c £
3
) N Y SE— S,
5 |o g :%
£|®© —" — 3 e ————
—| ©
INIEN ’ b\e
NN :
i <257 . 3gmin

7208685

D =shield lead (connected to case)

The AF114 to 117 have been superseded by the AF124 to 127 (same
crystal in TO-72 envelope). For data and curves refer to the latter.
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AF118

ALLOY-DIFFUSED GERMANIUM TRANSISTOR

P-N-P transistor in a TO-7 metal envelope with a shield lead connected to the case.
The transistor is intended for medium power, high voltage and high frequency ap-
plications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VeBo max. 70 V
Collector current (d.c.) —IC max. 30 mA
Total power dissipation up to T, = 45 °c

with cooling fin 56207 Piot max. 375 mW
Junction temperature Tj max. 75 °C
Thermal resiance from nction 0 bt 1z s/

Feedback capacitance at f = 10.7 MHz

IE =10 mA; -Vog =6V -Cre typ. 1.8 pF
MECHANICAL DATA Dimensions in mm
TO-7 é

@,
3
S

FOR NEW DESIGN THE SUCCESSOR TYPES BF177 to 179
(N-P-N) ARE RECOMMENDED
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AF118

RATINGS (Limiting values) 1)
Voltage

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Collector -emitter voltage Rg/Rg < 0.1

Currents
Collector current (d.c.)
Base current

Reverse base current

Power dissipation

Total power dissipation up to Tamp = 45 0C
with cooling fin 56207

Temperatures

Storage temperature
Junction temperature : continuous

incidentally

THERMAL RESISTANCE
From junction to ambient in free air

From junction to ambient with cooling fin

-VcBo
-VCEO
-VeEX

PtOt

max. 70
max. 20
max. 70
max. 30
max. 3
max. 1
max. 375
-55to +75
max. 75
max. 90

0.25

0.12

\Y

mA
mA
mA

mw

oc
oC
°c

°C/mw
OC/mW

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

publication 134.
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AF118

CHARACTERISTICS

Collector cut-off current

Tamp 25 OC unless otherwise specified

IE = O; —VcB =70V —ICBO < 60 A
-0 - - . - 9 -
Ig =0; -Veg =70 V; Tj 90 “C ICBO < 1.6 mA
Base current
T = .- - typ. 55 WA
[ =10 mA; -Vog =2V -Ig z 275 A
Base-emitter voltage
-lg = 10 mA; =V = 2V -V < 375 mV
BE ———
—
Knee voltage ——
—IC = 30 mA; —IB = value for which
_ . _ typ. 3.5 V
-IC =40 mA at _VCE =6V _VCEK < 5 v
_]C
(mA)
40
30
20
10|
a_VCE(V 1208015
Feedback capacitance at f = 10.7 MHz
1= . = _ typ. 1.8 pF
Frequency at which 'hfel =1
> 125 MHz
= N = f
IE 10 mA; -Vp 6V 1 typ. 175 MHz
Feedback impedance at f = 2 MHz
Ig = 10 mA; —VCB =6V ]Zrbl typ. 30
Transfer admittance at f = 10.7 MHz
-1
> 100 m$
-1~ =10 mA; - =6V -
¢~ 1omA ~Veg | Vel typ. 130 m@ "L
May 1968 3
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AF118
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el
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W 1
2 i !
[ 1 I
20 Bi I\}ﬁnimum avalgnche charactegistiu
1T SHIH
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10
/!
0 Vit
0 20 40 60 80 100 =\ (V) 120
7207999
SO T T T T 1" 1" Maximum ollowable collector —emitter voltage ||
—t (with resistance between base and emitter] |17
] — : !
—~ 1 i - 17
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AF118

7207997
. 1T
L_x‘:’,e JSMHZ ypICG values|
X N To o,
(md2) *E. ambe 25°C
70 T
T 5
p Y, N
L/, | [100MHz T
/AT 07MHz
'y/aAN
2 H 1 15MHz
Y
S /e
! DY j_&hg = T
y AR &
05 ' -
/ ] T il
a / 045MHz
o1
o1 oz 05 5 2 510 0 0 g (md)
10 20 50 100 200 |y|(mﬂ.”) 1000

360°

o typical values
300 Tomb=25°C

265°

270
7207996
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| l AF118

1000 el ) 300 50 2 10 s 2 1
160°

typical values

Tamb = 25°C
o
255 270°
7207994
7207998
L] |
UE‘%‘L typical values ] 100MHz. ml
(Y’ Tamb =25 °C ) /
1000 /4518
[ II va s
Q)
- , 77/
5”"{/,% ] T 4
] 107MHz, 41 ||
v, =
2001— / - y G
/
/ /
A
00— : 3
= i
50 @‘}
- » /"
/
L _J,‘,///é45MHZ
10 1 | |
a oz 05 1 2 5 10 2 50 100 Goe (L) 2000
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AF121

R.F. GERMANIUM ALLOY-DIFFUSED TRANSISTOR

P-N-P transistor in ametal envelope withinsulated leads and a shield lead con-
nected to the case. It is intended for application at frequencies up to 100 MHz.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) -VcBoO max. 25 V
Collector -emitter voltage

RB/RE < 100; Rg > 200 © -VCER max. 25 V
Collector current (peak value) -IcMm max. 15 mA
Total power dissipation up to Tamp = 45 °C  Pyot max. 140 mW
Junction temperature, incidentally T; max. 90 ©°C

]
Feedback capacitance at f = 0.45 MHz

“lgc=1mA; -Vcg =10V -Cre typ. 450 fF
Transition frequency
-Ic=3mA; -VCcg =10V fr typ. 270 MHz
Transfer admittance at f = 35 MHz
-Ic=3mA; -VCg = 10V |vee| typ. 80 mQ-!
MECHANICAL DATA Dimensions in mm
]
E
©
3
o
3¢ —
[
e gmox B 127 min

7208713
1= shield lead (¢onnected to case)

Accessories available: 56246, 56263
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AF121

RATINGS (Limiting values) 1)

Voltages
Collector-base voltage (open emitter) -VCBO max. 25 V
Collector-emitter voltage

Rg/Rg < 100; Rg > 200 -VCER max. 25 V
Currents
Collector current (d.c.) -Ic max. 10 mA
Collector current (peak value) -Icm max. 15 mA
Reverse emitter current -Ig max. 1 mA

Power dissipation

Total power dissipation up to Tamp = 45 °C

with cooling clip 56263 Pot max. 140 mW
Temperatures
Storage temperature Tstg -55to0 +75 °C
Junction temperature: continuous Tj max. 75 °C
incidentally T max. 9 °C

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0.45 °C/mWwW
From junction to case Rth j-c = 0.22 °C/mW

From junction to ambient with cooling
clip 56263 Rih j-a = 0.32 °C/mW

l) Limiting values accordipg to the Absolute Maximum System as defined in
IEC publication 134.
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AF121

CHARACTERISTICS

Collector cut-off current

Ig=0; -Vcp =10V -IcBO
Ig =0; -Veg = 10 V; Tj = 75 °C -IcBO

Base current

-Ic = 3mA; -Vgg = 10V -Ig

Base -emitter voltage

“Ic=3mA; -Vgg=10V -VBE

Feedback capacitance at f = 0.45 MHz
“Ic=1mA; -Vcg =10V -Cre

Transition frequency

-Ic=3mA; -VCg =10V fr

Noise figure at f = 100 MHz 2)

= 2 mA. =
pA

Vs = 5V jo)
j38 Vet vCB J v I

e
‘B
y parameters at f = 0.45 MHz (common emitter) 3)

slc=2mA; -Vgg =5V

Input conductance Zie

Input capacitance Cie
Feedback admittance |Yre'
Phase angle of feedback admittance Pre
Transfer admittance |yfe|
Phase angle of transfer admittance Pte

Output conductance €oe
Output capacitance Coe

1y ] fF = 1 femtofarad = 10715 F

typ.
typ.

typ.

typ.

typ.
<

typ-
typ.
typ.
typ.
typ.
typ-
typ.
typ.

1.2
8

150

40
100

320
280 to 380

450
250 to 650

270

0.8
45

1.7

270°
73

0.8
2.7

Tamb = 25 °C unless otherwise specified

MA
MA

MA

MA
MA

mV
mV

fF 1)
fF 1)

MHz

&6&

mQ~1
pF
Mo

mQ-!

2) To obtain minimum noise figure the terminating admittance at the input of the

transistor shall be Yg = (11-6j) mQ-1

3) Length of leads between bottom of transistor and measuring jig is 5 mm
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AF12%

CHARACTERISTICS (continued) Tamb = 25 °C

y parameters at f = 5.5 MHz (common emitter) l)
-Ic=2mA; -VCE =5V

Input conductance gie typ. 1.0 mQ-l
Input capacitance Cie typ. 45 pF
Feedback admittance lyrel typ. 21wl
Phase angle of feedback admittance Pre typ.  270°
Transfer admittance lyfel typ. 71 me-l
Phase angle of transfer admittance Pse typ. 3500
Output conductance goe typ. 5 ue-1
Output capacitance Coe typ. 2.6 pF

y parameters at f = 10.7 MHz (common emitter) 1y
-Ig=2mA; -VCE =5V

Input conductance gie typ. 1.3 mQ-!
Input capacitance Cie typ. 45 pF
Feedback admittance |vrel typ. 40 po-l
Phase angle of feedback admittance Pre typ. 2700
Transfer admittance |Yfel typ. 70 mq~!
Phase angle of transfer admittance Qe typ. 347°
Output conductance goe typ. 13 ue~l
Output capacitance Coe typ. 2.5 pF

y parameters at f = 35 MHz (common emitter) 1)
~Ic=3mA; -Vcg =10V

Input conductance Sie typ. 6.5 mQ-l
Input capacitance Cie tyL. 35 pF
Feedback admittance |Yre| typ. 100 uo1
Phase angle of feedback admittance @Pre typ.  260°
Transfer admittance h’fe| typ. 80 m-!
Phase angle of transfer admittance Pse typ. 3220
Output conductance 8oe typ. 100 Mot
Output capacitance Coe typ. 1:8 pF

1) Length of leads between bottom of transistor and measuring jig is 5 mm.
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AF121

CHARACTERISTICS (continued)
y parameters at f= 100 MHz (common base) 1)
Ig =2mA; -V =5V

Input conductance gib typ.
Input capacitance -Cip typ.
Feedback admittance Iyrbl typ.
Phase angle of feedback admittance Prb typ.
Transfer admittance Ibel typ.
Phase angle of transfer admittance P typ.
Output conductance 8ob typ.
Output capacitan.ce Cob typ.
Transducer gain
Gep - output power in load R[,
T  “available power from source Rg
I = 2 mA; =Veg = 5V; £ = 100 MHz Gr oy
Basic circuit for measuring the transducer gain
InF AF121 InF
g
&'n R |Vo
Vi
0

J/z, I—.':.,—o-sv

W’*‘Oj‘/

Tamb = 25 °C
32 mo-l
35 pF

320 pn-—l
2400

3¢ mo-!
1100
250wl
1.6 pF

17 dB

19 dB

The resistor R is choosen such that the total load, consistingof R and the tuned

circuit in parallel, Ry, = 3.3 k2

L is a ferrite wide -band choke

l) Length of leads between bottom of transistor and measuring jig is 5 mm.

i
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AF124

GERMANIUM ALLOY DIFFUSED TRANSISTOR

P-N-Ptransistor in a TO-72 metal envelope with a shieldlead connected to the case.
It has low noise and high power gain up to frequencies of 100 MHz and is intended

for use as r.f. amplifier in f.m. receivers.

RATINGS (Limiting values) 1)

Collector-base voltage (open emitter) -VcBo max. 32 V
Collector -emitter voltage (Zg/Zp < 15) -VCER max. 32V
‘Collector -emitter voltage (open base) -VcEO max. 15 VvV
Collector current (d.c.) -1 max. 10 mA
Base current (d.c.) ] Ig | max. 1 mA
Reverse emitter current -1g max. 1 mA
Total power dissipation up to Ty}, = 45 oC Piot max. 60 mW
Storage temperature thg -55t0+75 °C
Junction temperature: continuous Tj max. 75 ©C
incidentally Tj max. 90 ©°c
THERMAL RESISTANCE
From junction to ambient in free air Rip [ 0.75 °C/mwW
From junction to case Rip jre T 0.4 °C/mWw
MECHANICAL DATA Dimensions in mm
TO-72 N
g,
[+ o]
3
U S _ _
E ————
S —

Ll‘.‘,.:;qu.l< B 1?2 lnin

7208711
1) = shield lead (connected to case)

Accessories available: 56246, 56263

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

publication 134.
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AF124

CHARACTERISTICS

Collector cut-off current

IE:OZ ‘VCB:()V

. =759C

Ig = 0; ~Vep =6 V; Tj

Base current

Ig =1mA; -Veg =6V

Base-emitter voltage

“lg =1 mA; —VCE =6V

Small signal current gain at f = 1 kHz

—IC =1mA; -Vcg =6V

Feedback capacitance at f = 450 kHz

—IG =1 mA; -VCE =6V

y parameters at f = 100 MHz (common base)
= . - 1
IE =1 mA, _VCB = 6 v )

Input conductance

Input capacitance

Feedback admittance

Phase angle of feedback admittance
Transfer admittance

Phase angle of transfer admittance
Output conductance

Output capacitance

Feedback impedance at f = 2 MHz

IE=1mA; —VCB:6V

l) Length of leads between transistor bottom and measuring jig: 5 mm

~Iceo

-Icgo

_IB

-VBE

typ.

<

typ.

<

typ.

typ.

Tamp = 25 °C unless otherwise specified

1.2 uA
8 uA

90 uA
180 uA

7 MA
25 uA

270 mV

210 to 330 mV

typ.

typ.

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

typ.

150

15 m$2

0.45 mo ™!
2500
16 mQ
959
0.3 m©
2.5 pF

20 Q
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AF124

CHARACTERISTICS (continued)

Transition frequency

Noise figure at f = 100 MHz
Ig = 1 mA; —VCB=6V;RS=6OQ

Power gain at f = 100 MHz

_Vo2 4Rg_
SRR

0.073 Vo2

Vi

G

Test circuit
Rs=600, 1000 pF

Tamb = 25 °C unless otherwise specified

fr

1000 pF

typ.

MHz

dB
dB

dB
dB

R is chosen such that the total load impedance R consisting of R and the tuned

circuit in parallel is 3.3 k2.

L = ferrite bead
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AF124

APPLICATION INFORMATION

Front-end unit of a f.m. tuner

C1a1to6pF
—0
w
a
]
2
&
4 O
|
]
]
i
[—
o -
6V
+

The oscillator voltage at the emitter of the AF 125 should be adjusted to 80 mV by
means of Cl at a battery voltage Vg = 4 V

L1 = 4.5 turns enamelled Cu wire (0.3 mm), wound between Lo.

L2 = 4 turns enamelled Cuwire (1 mm), winding pitch 2 mm, inductance0.18 uH,
unloaded Q-factor 60 to 80.

3.25 turns silvered Cu wire (1 mm), winding pitch 2 mm, inductance 0.086 uH,

unloaded Q-factor 200.

1

L3

14 = 6 turns enamelled Cu wire (0.5 mm), closely wound, inductance 0.65 uH.

L5 = 2.5 turns silvered Cu wire (1 mm), winding pitch 2 mm, inductance 0.062 uH,
unloaded Q-factor > 200; tap at 1.125 turns from earth.

L6 = 18 turns enamelled Cu wire (36 x 0.03), soldering graded, stranded, open
covered, closely wound; inductance 2.9 uH; unloaded Q-factor 120; load-
ed Q-factor with 25 kQ : 60.

Frequency range f 87 to 101 MHz
Collector current AF124 i's 1.4 mA
AF125 'S 1.5 mA
) > 24 'dB
Total power gain Gp typ. 28 dB
. . typ. 8 dB
Noise figure F z 9.5 4B
Oscillator voltage at aerial terminals typ. 1.5 mV
Image rejection typ. 27 dB

The shift of the oscillator frequency a a f nction of the battery voltage is about
50 kHz from 6 to 5 V and about '00 kHz from Sto 4 V.
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AF124

7208003,
Maximum allowable collector-emitter voltage (with TS _',‘ N T
impedance between base and emitter and =Ic =Im H c=/Mm
N\
30 A ~Iee|
AN
_ ~ Zg | |Z
Veer
v) °
20
\ 1
10
]
|
ollll A Ll L L FE AT S - I I T S W S U0 T S A 1 IREREEn
! 2 5 0 20 50 100 200 Zg/Zg 1000
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AF125

GERMANIUM ALLOY DIFFUSED TRANSISTOR

P-N-P transistorin a TO-72 metal envelope with a shield lead connected to the case.
It has a high conversion gain up to frequencies of 100 MHz and is intended for use
as r.f. amplifiers and mixer-oscillator in short-wave receivers up to 27 MHz.

RATINGS (Limiting values) 1)

Collector-base voltage (open emitter) -VcBO max. 32
Collector-emitter voltage (Zg/Zg < 15) -VCER max. 32 V
Collector -emitter voltage (open base) -VCEO max. 15
Collector current (d.c.) -Ic max. 10 mA
Base current (d.c.) ! IB, max. 1 mA
Reverse emitter current -Ig max. 1 mA
Total power dissipation up to Tamp =45 °C Piot max. 60 mW
Storage temperature Tstg -55t0+75 ©C
Junction temperature: continuous ’I'j max. 75 0C
incidentally Tj max. 90 ©C
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0.75 °C/mW
From junction to case Rih jc = 0.4 OC/mW
MECHANICAL DATA Dimensions in mm
TO-72 é
®
3
I IS
5t :
E —
% —
- 1

.5‘3"“,‘,‘,], AL

7208711

1) = shield lead (connected to case)

Accessories available: 56246, 56263

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

publication 134.
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AF125

CHARACTERISTICS

Collector cut-off current

IE=0; -Veg =6V

Ig =0; Vg =6 V; Tj =75 °C

Base current

Ig =1 mA; -Vgp=6V

Base-emitter voltage

-Ic=1mA; -VCg =6V

Small signal current gain at f = 1 kHz

-Ic=1mA; -VCg =6V

Feedback capacitance at f = 450 kHz

~Ic =1 mA; -VCE =6V

y parameters 1)
Ig =1 mA; -Vcg =6 Vatf = 100 MHz

Input conductance

Input capacitance

Feedback admittance

Phase angle of feedback admittance
Transfer admittance

Phase angle of transfer admittance
Output conductance

Output capacitance

-lc =1mA; -VCg =6V

Input conductance

Input capacitance

Feedback admittance

Phase angle of feedback admittance
Transfer admittance

Phase angle of transfer admittance
Output conductance

Output capacitance

Tamb = 25 °C unless otherwise specified

typ. 1.2 upA
-1
cBo . 8 uA
_ typ. 90 uA
ICBO 27 180 ua
N typ. 7 MA
1B < 25 pA
B typ. 270 mV
VBE 210 10 330 mV
hfe typ. 150
-Cre typ. 1.5 pF
gib typ. 15 mQ-l
-Cib typ. S pF
| Yrbl typ. 0.45 mQ-!
‘P rb typ. 2500
| Yib | typ. 15 mQ-!
P fb typ. 95
gob typ. 0.35 mQ 1
Cob typ. 25 pF
f = 10.7 0.45 MHz
gie typ. 1.3 |0.25 mQ-l
Cie typ. 65 70 pF
|yrel typ. 80 4 po-l
¢re typ. 2600| 2700
|yfe| typ. 34 37 mQ-l
Qe typ. 3359 0
Zoe typ. 25 1.0 wo-!
Coe typ. 3.0 4 pF

l) Length of leads between transistor bottom and measuring jig: S mm.
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AF125

CHARACTERISTICS (continued) Tamb = 25 OC unless otherwise specified
Feedback impedance at f = 2 MHz

Ig =1 mA; -Vcp=6V Izrbl typ. 25 2

Transition frequency

Ig =1 mA; -VCB=6V fT typ. 75 MHz

Noise figure at Ig = 1 mA; -Vcp =6V

Rg = 60 €;f = 100 MHz F typ. 9.5 dB

Rg =200 ©2; f = 10.7 MHz F typ. 3.0 dB

_ e typ. 1.5 dB

Rg =500 Q; f 1 MHz F - 3 dB
Conversion noise figure at Ig = 1 mA; -VCB =6V

R e typ. 3 dB

Rg =500 Q;f = 1 MHz Fc - S 4B

- Lo typ. 4 dB

Rg 2 k€; £ = 200 kHz Fe - 7 4B

Power gain at f = 100 MHz
Vo2 4Rs Vo2 > 10 dB
Cp = viZ Ry 0.073 V2 Cp typ. 13 dB

Test circuit:

Rg=600, 1000 pF 1000 pF
L

10k,

TAAAAST] al
7 : *
10.3v

1200445 O+

fumy .
w N\ L

@) v Q18uH “~:;£ %;Lf UR Vo
IYe) ~

R is chosen such that the total load impedance Ry consisting of R and the tuned
circuit in parallel is 3.3 k2.

L = ferrite bead
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AF125

APPLICATION INFORMATION

1. Front-end unit of a f.m. tuner see AF124

2. Self-oscillating mixer stage (15.1 to 26.1 MHz)

L P J33pF
T R T u AF125

23 to 173pF

1500p L H W;,;

=

33k| 12k 15k,

L5

o

oFL_ TR T3 to 250F

23 t0 173pF

w

—o+
kb Vg =9V

7209436

L1 = 5.5 turns enamelled Cu wire (0.25 mm), closely wound on coil former with
diameter of 7mm; inductance 0.59uH; unloaded Q-factor 100 at f =15 MHz
and 115 at f = 26 MHz.

Lo = 1.25 turns enamelled Cu wire (0.25 mm), wound in L4 at earth side.

L3 = 1 turn enamelled Cu wire (0.25 mm), wound in Lg at earth side.

L4 = 6.5 turns enamelled Cu wire (0.9 mm), closely wound on coil former with
diameter of 7mm; inductance 0.46 uH; unloaded Q-factor 110 at f=15MHz
and f = 26 MHz

Lg = Inductance 125 uH; unloaded Q-factor 140.

Battery voltage Vg = 9 Vv

Collector -emitter voltage -VCE = 6 V

Emitter current Ig = 1 mA

= 15 26 MH

Oscillator voltage between ! > 20 z

emitter and earth Vose typ. 0.11 0.14 0.15 V
Frequency shift by a battery

voltage variation from 9 to 6 V Afyge typ. 3 2 10 kHz
Conversion gain, defined as the

ratio between the i.f. power

in a 10 k92 load (the total i.f.

impedance in the collector

circuit) and the available r.f. p

power in the aerial circuit FQ typ. 26 23 20 dB

1
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72080031
Maximum allowable collector-emitter voltage (with L
impedance between base and emitter and —Ic =1mA
— I -
- TITT - N\
O e R N A N
(e . S— —
V) [— S -
20
- - ~—
- _
| ——
1 —
= —
1 — —
— —+ —
S— —
10—
- B T
04|l| A Alklx‘(lll >l/ 1 I S T - A A i
! 0 2 50 100 200 Zg/Zg 1000
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AF126

GERMANIUM ALLOY DIFFUSED TRANSISTOR

P-N-P transistor ina TO-72 metal envelope with a shield lead connected to the case.
It has low output conductance and low collector capacitance at 10,7 MHz and low
noise and good a.g.c. performance for use as i.f. amplifierv ina.m. and f.m. re-
ceivers and as amplifier and mixer-oscillator inshort-wave receivers up to 16 MHz.

RATINGS (Limiting values) 1)

Collector-base voltage (open emitter) -VeBo max. 32
Collector-emitter voltage (Zg/Zg < 15) -VCER max. 32V
Collector-emitter voltage (open base) -VCEO max. 15
Collector current (d.c.) -1 max. 10 mA
Base current (d.c.) [1g] max. 1 mA
Reverse emitter current -lg max. 1 mA
Total power dissipation up to Typp = 45 oc Peot max. 60 mWw
Storage temperature Tstg -55t0+75 °C
Junction temperature : continuous Tj max. 75 ©
incidentally Tj max. 90 °c
THERMAL RESISTANCE
From junction to ambient in free air Rip jra C 0.75 °C/mw
From junction to case Ry j-c = 0.4 °C/mWw
MECHANICAL DATA Dimensions in mm
TO-72 g
3
4 S
5| —
3, —

| |
| |
‘45'3 rvm:x.l< 12.7 tnin ——>j

7208711
1) = shield lead (connected to case)
Accessories available: 56246, 56263

1) Limiting values according to the Absolute Maximum System as defined in IEC
publication 134.
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AF126

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
Cn _ _ typ. 1.2 upA
IE =0; —VCB—OV IcRO s s LA
-0 — - L === 0 _ typ. 90 A
IE—O, VCB—6V, TJ'/D C ICBO - 180 IJA
Base current
_ L - _ typ. 7 MA
Ip = 1mA; =Vop =6V I C 25 un
Base-emitter voltage
_ . _ _ typ. 270 mV
g =1 mA; ~Veg =6V VBE 210 to 330 mV
Small signal current gain at f = 1 kHz
- —IC =1lmA; Ve =6V hfe typ. 150
Feedback capacitance at f = 450 kHz
=l = 1 mA; _VCE =6V —Cre typ. 1.5 pF
y parameters (common emitter)
- . - 1
-IC'lmA, _VCE*OV )
f = 10.7 | 0.45 MHz
Input conductance e typ. 1.7 [0.25 mQ -1
Input capacitance Cie typ. 60 70 pF
Feedback admittance Vrel typ. 100 4.0 u-l
Phase angle of feedback admittance ore typ. 2600 | 270°
Transfer admittance [ Yte | typ. 32 37 mo~!
Phase angle of transfer admittance Ofe typ. 335° 0
Output conductance €oe typ. 40 1.0 -l
Output capacitance Coe typ. 3.5 4.0 pF
Feedback impedance at f = 2 MHz
27 Q

Ig = 1mA; -Vep =6V | Zxb | typ.

l) Length of leads between transistor bottom and measuring jig : 5 mm

’ l May 1968



AF126

CHARACTERISTICS (continued) T = 25 OC unless otherwise specified

amb

Transition frequency

IE: 1 mA; _VCB:()\/ fT typ. 75 MHz
Noise figure at Ip=1mA; Ve =6V . 30 a8
- g = : yp. .

Rg =60 €; f=10.7 MHz F 2 4.5 dB
- o= Ce o typ. 1.5 dB
Rg =500 2; f = 1 MHz F - 3.0 dB
Conversion noise figure
Ig = 1 mA; Ve =6V
. el typ. 3 dB
Rg 500 ©2; £ = 1 MHz Fc z 5 4B
- el typ. 4 dB
Rg = 2 k§2; £ = 200 kHz F. i 7 4B
Power gain at f = 10.7 MHz
Gp = Y02 ARs .o 1 Ye2 G, . v
p V.2 R, V12 p typ. 25 dB
i

Test circuit:

;

s

e - resistane
1CCLoY resistance

T E
jas
5
o
o
o
)
a
o
D—Ih
job)
c
ct
o
=
—_
=}
S
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I

APPLICATION INFORMATION
I.F. amplifier for 10.7 MHz

Emitter current of each transistor

Coil data :

H
oavdr
60 ‘SODF¢ LRIy
: 1 [
o—1

“T"150pF

Vo

Vsec

:Dlmn"

O
r, i
. 3, Y«
mun[z oL |? Ho)
L81
(LN '
O

==150pF |Vsec
Vﬂ

:Dwmn"

Lo

o
sopa| iOOpF: \L" L12
%
o

ET-

u3 MI]a‘mn"
Z Samase

L8 =
L9 =

kQp,

mA
L6 = 1.4uH; Qg >120; QL =70
L7 = 1.4uH; Qo = 110; Qp =92
kQp = 1.25 Vo -0.1
Vsec
L10 =0.67 uH; Qg = 110; Q, = 92
L1l = 1.4 uH; Qo = 110; Qp =92
=1.25 Yo -0
VSQC

L12 = 1.2uH; Q=90

o ] ~ (bifilarly
L14=3.05uH; Qo =90 ™ /1y
Veert - g 43, Yt -0.5

Vpr VSCC
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AF126

1000 1000 typical value: LR 1000
Y, m Wrel S -Vee =6V R el
Clof) fe je | -Ic=1mA [ Joe
P 5 (md% b =25C ()
FPre
100 100 Pre 100
Ciel— 7 Joe
- |Hel
10 10 A 10
—— - e i /. il
R — gt +
— ;’6]’9
Y
s 1 + 3 1
— T — mas
o1 a1 ar
ar ! 10 fIMHz) 100 ! 10 fIMHzZ) 100
72080031
Maximum allowable collector-emitter voltage (with H """ T ¢ _"I,'n:a‘ ML
impedance between base and emitter and —I¢c =Im H Cc™
\ l
30 — N Ve
a 28| |Z
~Veer N
(v) 0
20
S
10 ]
0 1 1 L1l L1 1 1 1 . Ll L 1 1 IREENENEN
! 10 20 50 100 200 Zg/Zg 1000
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AF127

GERMANIUM ALLOY DIFFUSED TRANSISTOR

P-N-Ptransistor in a TO-72 metal envelope with a shieldlead connected to the case.

It has a low collector capacitance, low noise and good a.g.c.

performance and is

intended for use as i.f. amplifier, r.f. amplifier and mixer-oscillator in a.m. re-

ceivers up to 6 MHz.

RATINGS (Limiting values) 1)

Collector-base voltage (open emitter) -VeBo max. 32
Collector-emitter voltage (Zg/Zp < 13) ~VCER max. 32
Collector-emitter voltage (open base) -VeEo max. 15
Collector current (d.c.) —IC max. 10
Base current (d.c.) | IB| max. 1
Reverse emitter current -Ig max. 1
Total power dissipation up to Tomp = 45 °C Piot max. 60
Storage temperature stg -55to0 +75
Junction temperature : continuous TJi max. 75
incidentally TJ max 90
THERMAL RESISTANCE
From junction to ambient in free air Ren j-a 0.75
From junction to case Rin j-c = 0.4

MECHANICAL DATA
TO-72

mA
mA
mA
mW

°¢c

0C /mW
°C/mw

Dimensions in mm

0.48max

5.3max 712:7 min

7208711

1) = shield lead (connected to case)

Accessories available: 56246, 56263

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

publication 134.

|
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AF127

CHARACTERISTICS

Collector cut-off current

IE:O; —VCB:6V

=0; -Vap =6 V; T. =75 °C

Ig j

Base current

IE:lmA; -Vegp =6V

Base-emitter voltage

-IC = 1 mA; _VCE =6V

Small signal current gain at f = 1 kHz

-lg = lmA; -V =6V

Feedback capacitance at f = 450 kHz

= 1 mA; —VCE =6V

_IC

Tamb = 25 °C unless otherwise specified

-IcBo

-IcBo

y parameters at f = 0.45 MHz (common emitter)

i L _ 1
-lg=1mA; =V =6V 1)

Input conductance
Input capacitance
Feedback admittance

Phase angle of feedback admittance

Transfer admittance

Phase angle of transfer admittance

Output conductance
Output capacitance

Feedback impedance at f = 2 MHz

IE = 1 mA; 'VCB =6V

gie
Cie
| Yre |
Pre
[ Ve ,
P fe
8oe
oe

erb{

typ. 1.2
< 8
typ. 90
< 180
typ. 7
< 25
typ. 270
210 to 330
typ. 150
typ. 1.5
typ. 0.25
typ. 70
typ. 4.0
typ. 270°
typ. 37
typ. 0
typ. 1.0
typ. 4.0
typ. 35

l) Length of leads between transistor bottom and measuring jig : 5 mm

MA
MA

MA
MA

MA
MA

mV
mV
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H AF127

CHARACTERISTICS (continued) Tamb

Transition frequency

= 25 OC unless otherwise specified

Ig=1mA; -Vgp =6V fr typ. 75 MHz
Noise figure at f = 1.0 MHz
= . - . - = typ. 1.5 dB
IE—lmA, _VCB'GV,RS‘DOOQ F - 3 dB
Conversion noise figure
IE: 1 mA; —VCB:()V
- typ.
Rg = 500 ©; f = 1 MHz g, P 3 B —
< 5 dB —
| ——
—
- . e - t_Vp. 4 dB —
RS = 2kQ; £ =200 kHz Fe 7 dB —
Power gain at { = 0.45 MHz
2 A\ > 4
Gp=o? ARS. g 94 Yo? Sp 42 3[;
Vi2 Ry vi2 yp-
Test circuit :
Rg =47k u
4
1 15k ) L w
o[ = & ™ AT A e
Vi 1200F “1100pF| g6 _L
TmuF T
7209468 4
Total collector resistance Ry = 20 k2
L1 = 625 uH; unloaded Q-factor 140; tap at 0.2
L2 = 625 uH; unloaded Q-factor 140
May 1968 3
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AF139

U.H.F. GERMANIUM MESA TRANSISTOR

P-N-P transistor in a TO-72 metal envelope, primarily intended for use in pre-
amplifier, mixer or oscillator circuits up to frequencies of 860 MHz.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) -VcBO max. 20 V
Collector -emitter voltage (open base) -VeEO max. 15 V
Collector current (d.c.) e max. 10 mA
Total power dissipation up to Tamp = 45 °c Prot max. 60 mW
Junction temperature T, max. 90 °C
Transition frequency

“lg= 1.5 mA; -Veg =12V fT typ. 550 MHz
Max. unilateralised power gain

Ig = 1.5 mA; -Vcp = 12 V; f = 800 MHz GuM typ.11.5 dB
Noise figure

Ig =1.5mA; -Vgp = 12V;

f =800 MHz; Rg =609 F typ. 7 dB
MECHANICAL DATA Dimensions in mm
TO-72 ' -

9
€
®
3
S
) ; —
(g;) | rve——
dy ——

S|, mamn

1)=shield lead (connected to case)

Accessories available: 56246, 56263

7208710
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AF139

RATINGS (Limiting values) 1)
Voltages

Collector -base voltage (open emitter)
Collector -emitter voltage (open base)

Emitter -base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value)

Power dissipation

Total power dissipation up to Typp = 45 °C

Temperatures
Storage temperature

Junction temperature

From junction to ambient in free air

From junction to case

-VcBo
-VcEO
-VEBO

-IcMm

Prot

Tstg

Rep j-a
th j-c

max. 20
max. 15
max. 0.3
max. 10
max. 10
max. 60
-30 to +75
max. 90

0.75
= 0.4C

mA
mA

mWw

°c

oCc/mw
°c/mw

) Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.
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AF139

CHARACTERISTICS T, = 25 °C unless otherwise specified

Collector cut-off current

-n. _ _ typ. 0.5 uA
IE-O, VCB—ZOV _ICBO - 8 WA

Emitter cut-off current

- N - typ. 2 uA
Ic=0; ~Vgg=0.3V -1EBO P

Base current

= .- - _ typ. 30 uA
Ig= 2mA; -Vgg= 6V —IB typ. 36 uA
Ig= SmA; -Vgg= 6V -Ig typ. 66 uA

Emitter -base voltage

typ. 380 mV

g7t mai Ve =12V VEB 320 to 430 mV

= P - = typ. 380 mV
BT amA Vo= oV VEB 320t0 430 mV
I[g= 5mA; -Veg= 6V VEB typ. 405 mV

360 to 450 mV

Transition frequency

-lc = 1.5mA; -Veg =12V fr typ. 550 MHz

Reverse transfer time constant

Ig = 1.5 mA; -Veg=12V; £=2.5 MHz e -Chec typ. 3 ps

Feedback capacitance at f = 450 kHz

-Ig = 1.5mA; -Vgg = 12V ~Cre typ. 250 fF1)
Noise figure at Rg = 60 Q
- .o - . f= typ. 7 dB
Ig =1.5mA; -Vcg=12V; =800 MHz F - 8.2 dB
- typ. 7.5 dB
f = 860 MHz F - 8.8 dB

1y | fF = 1 femtofarad = 10715 F

May 1968 3
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AF139

CHARACTERISTICS (continued)

=]

I
N
wn

y parameters at f = 800 MHz 1)
Ig=1.5mA; -Vop=12V

Input conductance gib
Input capacitance -Cip
Input susceptance -wCijp
Feedback admittance [ Vrbl
Phase angle of feedback admittance @b
Transfer admittance [Yib |
Phase amngle of transfer admittance P
Output conductance Zob
Output capacitance Cob

y parameters at f = 200 MHz l)
IE =1.5 HlA; —VCB =12V

Input conductance gib
Input capacitance —Cip
Input susceptance -wWCip
Feedback admittance | Y ¢l
Phase angle of feedback admittance Prp
Transfer admittance | vib|
Phase angle of transfer admittance (N
Output conductance gob
Output capacitance Cob

Maximum unilateralised power gain

2
_ vy
fum 3 gib8ob
Ig = 1.5mA; -Vcp=12V; f =800 MHz Gum

Ly Measured with a lead length of 5 mm.

C unless otherwise specified

typ. 7 mQ~!
typ. 2.2 pF
typ. 1l mo~!
typ. 0.4 mQ !
typ. 240°

typ. 14 mQ !
typ. 350

typ. 0.5 m !
typ. 1.5 pF
typ. 28 mQ ™!
typ. 19 pF
typ. 24 mQ~!
typ. 0.17 mQ~1
typ. 250°

typ. 37 mQ~l
typ. 126°

typ. 90 L
typ. 1.5 pF
typ. 11.5 dB

May 1968



AF139

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

Basic circuit for measuring the transducer gain Giy.

200pF

-

rs
g

) I
signal | V)
generator
|

|

R L=604u
(receiver)

L
e
Ves
Total effective collector resistance Ri = 1.4 kQ
B output power in load Ry,
Gtr - .
available power from source Rg
IE =1.5mA; -Vgg=12V
> 9 dB
= 800
f = 800 MHz Gty typ. 11 dB
B > 7.5 dB
f = 860 MHz Ger typ. 10 dB
Reverse transducer gain
Ig = 1.5 mA; -Vgg =12 V; =800 MHz Gtr rev typ. -23 dB

The reverse transducer gain is measured in the above circuit, with the signal
generator and the load (receiver) interchanged.

May 1968 5)



AF139

7204970-16aci

20 typical values HHH A ] ~Yee =12V Rs =600 ; Tj =25°C
G¢r 1L, ] TR +Re =1k (total d.c. resistance
) 2 EEEEEEER in emitter and collector circuit)
- T R =total effective collector resistance
T T———* 7] TTTTTTT7 T T T T T 7T
|
10 4 n N I NENN T
7
S N EININT EEENEN
=N T Tl
ENENENEENE RN INN T 1 IRENE |
. 111 1 T
™ NS %S INBENEEENNEEENE
0 » NN & T :
] ; Q;\ \‘S\-’t N B 11 Lf“
; ERSnasaRmE A
© 1
NNH NS i N =
mam BEESEEREEERERRS TNE NP mERSEN
0 e CeHEciiee:
T NN HHHH
A \-HH HE 1
T T T Eenls + .
-20 — L
0 2 4 6 8 10 IgmA) 12
70 } E T T T T T T T T H §
F - SR
— 1 Q
(dB) ] Iz =bma — s
-k =12V T w 3
1 T 2
8 TTHHRs =600,
el =25°C | —
O , 1 :
i = e iy
6 a -
AV - I T i
Y i — FI N R ——
N : = :
N 11 I I A
4 S T % 1 At
1 typ — 1 i
—— | ==
S euast - -
= e e e e S St 2 : ——
— e — ‘ e
——h Y‘—]f‘ 1
= = — E { : T T
T — —T | — T
0 L T TTTT I I 1T I [EEBERRNN
o1 10 100 f(MHz) 1000
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AF139

TTTT] N
H Tj=25°C §
W
600 3
" u i =i 3,
T - ‘\ g’
(MHz) » o
N
(A
o NG
\Q\\,e_
4
400_ y NC ™
4 h N
%
200
0 |
0 1 2 3 4 I mA) 5
10 N
Length of leads between bottom N
WCop and measuring jig:5mm 8
3 1 7 nn g
(MmO ) EH A T R f=800MHz L[S
8 : E g,
ZV Pz ol
HHH
4;'::‘ i S CSRTRRN S ufnnunE Hrtypical values HH
AT A , THHHE I =15mA FH
T 1 . - O, —
;;'“*:J iy’ 112 T T jass NSESEEREENEE ;_:_7/1 ~:§§,(:\,_::5
Pyaass: (200MHz |
44 4 5—2/ + by -4 4 — (141
n. B7”.4B8! T ]
AL EERE
H 100/\‘4 H. T mss
ST EENNN
o 1
0 02 04 06 08 12gopmi1™) 14
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AF139

0 TN u H{flength of leads between bottom N
-wCjp i & and measuring jig: 5mm g
-I-l T M S \/ i
r £ L
e D ¥ H y, ! 8
! 7N T \o’d t 2.
20+ A T %P, 1 T
} ] y
H o +H L] N L1
Ho = = - ! AN
& ,‘+f 3‘)mp ; |
I Op 1]
40 Q’y, i A I ’%é:
N L [ - [L # 1
—— ! QQT—_ | ‘—}' ™= ‘45‘“"
— oy ] < X? o
E— T o .
R + [=)
E— ] T
S ! T —t 4 - i - T i ! . -
60 typicql values I I I !
77 =25°C I
I ENEEEEEE 4 [
80, : = Lo
0 20 40 60 80 100 gjp (ML) 120
0 Length of leads between bottom |HEN! g
—wCppi1ond measuring jig : 5Smm +-+—+100MHz §
— 41 A
(M) u T{ L p. Hz
11 1 |200MHz 1
7 —
02 = o NN
) NN ERENP y
- A
1 1400MHz il - ST
— et
1_:,35"‘ —+ /
A —
pot
H800MHZ ] EEls »
N A
04 -~ ,(L af\A 1
. ~ ERENEEE]
| !
|| | ] ] [
ypical values
~leg =12V
T =25°C +
06
! -
025 02 (015) o1 005 —grpmL2”) 0
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80 ength of leads between bottom typical values N
wCrs land measuring jig: Smm Veg =12V 8
i 1T T =25°C 11 <
(mdy7) BEEE T &
60 —++H .
TP T [ 700MHz
- L '/ Lﬁmrh_‘—-l,_-w> : 1 200MHz
40
TT40MHz 1 1T T
15\ 4$00MHz 11
NN 11
20 / )
A T TN N
Y
YT n T €1 1
[ (N 111
I ST 171
=100 -80 -60 -40 -20 0 geofmV) 20
8T Length of leads between bottom) HHHHN
and measuring jig :5mm f= _g
o ik
mdY) ’ 8
6 6«\5‘
EEN BERN
L - ‘?f .
™
y.d ‘Jﬁ\
4 P
1 %00MHz
u A
T T Ljf [ ] typical values
[ L | —Veg =12V
20 pasnns ] T =25°C
+4 41 = 200MHz+
Ny AEEEE>
F00MHz
I |
1
0 1 =
0 o1 02 03 04 05 gopm2~) 06
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AF178

R.F. GERMANIUM ALLOY DIFFUSED TRANSISTOR

P-N-P transistorin a TO-12 metal envelope with a shield lead connected to the case.
The AF178 is primarily intended for application in v.h.f. amplifier-, oscillator-
and converter circuits. It has a low noise and a high gain up to frequencies of

260 MHz.

RATINGS Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.
Collector -base voltage (open-emitter)
Emitter-base voltage (open collector)
Collector current (d.c.)
Base current (d.c.)
Total power dissipation up to Tamp = 45 °C
Storage temperature
Junction temperature: continuous

incidentally

THERMAL RESISTANCE
From junction to ambient in free air
MECHANICAL DATA
TO-12

-VeBo max. 25
-VEBO max. 0.5
-Ic max. 10
-Ig max. 1
Piot max. 75
Tstg -55 to +75
Tj max. 75
T]- max. 90
Rth j-a = 0.6

A%

A%
mA
mA
mW
oC

oC
oc

oC/mW

Dimensions in mm

=shield lead (co

Accessories available: 56245, 56265

5

)|

@

pe g

| 3
=--

[=——) ‘
=
J 1
6™, |, 1277 |

7208683
nnected to case)

FOR NEW DESIGN THE SUCCESSOR TYPES BF182; BF183 (N-P-N) OR
AF139 (P-N-P) ARE RECOMMENDED

May 1968



AF178

CHARACTERISTICS
Collector cut-off current
Ig=0; -Vgp =12V

25V

Ig =0; -VcB

Base current

-lc =1 mA; -Vcg =12V

Base -emitter voltage

-Ic = 1 mA; -Vgg = 12V

Feedback capacitance at f = 0.45 MHz

“Ig =1 mA; -Vgg =12V

Transition frequency

IE =1 mA; —VCB= 12V

Feedback impedance at f = 2 MHz
Ig =1mA; -V =12V

Small signal current gain at f = 1 kHz

-Ic =1 mA; -Vcg =12V

Noise figure at f = 200 MHz
-l =1 mA; -VCg = 12 V; Rg = 30 ©

Tamb = 25 °C unless otherwise specified

-lcgpo < 10 pA
-lcgo < 50 uA
-VBE 220 to 360 mV

-Cre typ. 0.8 pF

fr typ. 180 MHz
l Zrb l typ. 10 @
he > 20
F typ. 6 dB
< 7.5 dB

May 1968



AF179

R.F. GERMANIUM ALLOY-DIFFUSED TRANSISTOR

P-N-P transistor in a TO-12 metal envelope witha shield lead connected to the case.
The AF179 is primarily intended for application in i.f. amplifiers of television
receivers.

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

Collector -base voltage (open emitter) -Vcpo max. 25 V
Collector -emitter voltage Rg/Rp < 100; RE>200 2 -Vogr max. 25 V
Collector current (d.c.) -Ig max. 10 mA
Collector current (peak value) -Icm max. 15 mA
Total power dissipation up to Tamp =45 OC

with cooling fin 56265 Piot max. 180 mW
Storage temperature Tstg  —65t0+80 ©°C
Junction temperature: continuous Tj max. 80 ©°C

incidentally Tj max. 90 oC

THERMAL RESISTANCE
From junction to ambient in free air Rep j-a = 0.37 OC/mW
From junction to case Rep jc = 0.17 °C/mW
From junction to ambient with

cooling clip 56265 Rth j-a = 0.25 O°C/mW
MECHANICAL DATA Dimensions in'mm
TO-12

48 max

0.

a‘smul

=

g6m" |, 177" |

7208683
)=shield lead (connected to case)

Accessories available: 56245, 56265

FOR NEW DESIGN THE SUCCESSOR TYPES BF173 OR BF197 (N-P-N)
ARE RECOMMENDED
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AF179

CHARACTERISTICS

Collector cut-off current

Ig=0; -Vep = 10V -IcBo

Ig = 0; -VeB = 10 V; Tj = 75 °C -IcBO

Base current

-Ic=3mA; -Vgg = 10V -Ig

Base-emitter voltage

-Ic =3 mA; -V =10V ~VBE

Feedback capacitance at f = 0.45 MHz

-l = 1 mA; -Vgg = 10V ~Cre

Transition frequency

-Ic=3mA; -Vcg =10V fr

y parameters at f = 35 MHz (common emitter) 2)

-lc=3mA; -Veg =10V

Input conductance gie
Input capacitance Cie
Feedback admittance | Yrel
Phase angle of feedback admittance Pre
Transfer admittance | vie|
Phase angle of transfer admittance Pse
Output conductance 8oe
Output capacitance Coe

1)1 fF = 1 femtofarad = 10~15 F

typ.
<

<

typ.-

typ.

typ.

typ.

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

1.2

150

30
100

330
280 to 380

480
330 to 680

270

6.5
35
100

Tamb = 25 °C unless otherwise specified

MA
MA

MA

MA
MA

mV
mV

fF 1)
fF 1)

MHz

mQ~1

pF
okt

260°

80

3220

100
1.8

2) Length of leads between bottom of transistor and measuring jig is 3 mm

May 1968



AF180

RF. GERMANIUM ALLOY-DIFFUSED TRANSISTOR

P-N-P transistor in a TO-12 metal envelope with the shield lead connected to the
case. It is intended for use in r.f. amplifiers in television tuners with forward gain

control at frequencies up to 220 MHz.

RATINGS Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.

Collector -base voltage (open emitter)
Collector -emitter voltage (Rg/Rg < 100)

Collector current (averaged over any 20 ms period)

Collector current (peak value)

Total power dissipation up to T,
up to Teyge™550C

Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
From junction to case

MECHANICAL DATA
TO-12

b=250C in free air

66Max

A%

A%
mA
mA
mW
mW
oC
oC

oC/mW
oC/mW

Dimensions in mm

-Vcppo max. 25
-Vcgr max. 25
-Icay max. 25
-Icm  max. 25
Piot max. 156
Piot max. 143
Tstg -55to0+75
Tj max. 75
Rth ] -a = 0. 32
Rip j-c = 0.14
£
4
S
—————
—] '
=
122"7?0‘6’&?3"

N=shield lead (connected to case)

Accessories available: 56245, 56265

FOR NEW DESIGN THE SUCCESSOR TYPES BF200 (N-P-N)
OR AF239 (P-N-P) ARE RECOMMENDED
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AF180

CHARACTERISTICS
Collector cut-off current

Ig=0; -Vcp=10V
Ig=0; -Vcg = 10 V; T]- = 60 OC

Base current
-Igc=3mA; -Vcg =10V

Base-emitter voltage

-Ic=3mA; -Vcg =10V
Noise figure at f = 200 MHz
Gg =40 m2~1; Bg = 0
Feedback capacitance at f = 450 kHz

~Ig=1mA; -Vegg =10V

Tj=25 OC unless otherwise specified

-1cBO
-1cBO

< 10
< 100
typ. 55
< 150
typ. 350
270 to 400
typ. 3.5
< 290

MA
MA

MA
HA

mV
mV

fF

May 1968



AF181

GERMANIUM ALLOY-DIFFUSED TRANSISTOR

P-N-P transistor in a TO-12 metal envelope witha shield lead connected tothe case.
It has a forward gain control characteristic and is primarily intended for use in the
control stage of television intermediate frequency amplifiers.

RATINGS Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.

Collector -base voltage (open emitter)

Collector -emitter voltage (Rg/Rp < 100)

Emitter-base voltage (open collector)

Collector current (d.c.)

Collector current (peak value)

Total power dissipation up to T, =250C

Storage temperature

Junction temperature: continuous
incidentally

‘THERMAL RESISTANCE

From junction to ambient in free air
From junction to case

MECHANICAL DATA
TO-12

8.5 max

R

-Vecpp max. 30 V
_VCER max. 30 V
-Vggo max. 0.6 V
-I¢c max. 20 mA
-Icmy  max. 20 mA

Pot max. 156 mW

Tstg -55to+75 ©C
Tj max. 75 ©0C
T, max 90 ©°C
Rth j-a = 0.32 °C/mWw
Rip j-c = 0.14 OC/mW

Dimensions in mm

7min

208683

)=shield lead (connected to case)

Accessories available: 56245, 56265

FOR NEW DESIGN THE SUCCESSOR TYPES BF167, BF196 (N-P-N)

ARE RECOMMENDED

May 1968



AF181

CHARACTERISTICS
Collector cut-off current

Ig =0; -Vgp =10 V

Ig = 0; -Vgp = 10 V; Tj =75 0C
Base current

Ig = 3mA; -Vcg=10V

Ig =10 mA; -Vgp= 6V

Base-emitter voltage

3mA; -Vcg =10V

-Ig =

Feedback capacitance at f = 450 kHz

-Ic= 1 mA; -Vgg =10V

Transition frequency

—Ic = 3mA; -Vgg =10V

Tj = 25 °C unless otherwise specified

-Iceo < 7 uA
I typ. 70 uA
CBO < 250 uA

_ typ. 50 wumA
Ty < 150 pA

-1 typ. 235 uA
B 75 to 400 uA

typ. 360 mV

y parameters at f = 35 MHz (common emitter)

-Ic= 3mA; -Vcg =10V
Input conductance
Input capacitance

Feedback admittance

Phase angle of feedback admittance

Transfer admittance

Phase angle of transfer admittance

Output conductance

Output capacitance

Maximum unilateralised power gain

lyfel 2
4 gie8oe

Gum =

-Ig = 3 mA; -Veg = 10 V; f = 35 MHz

1)1 fF = 1 femtofarad = 10-15 F

“VBE 33010400 mV
c typ. 400 fF L)
re  300to 550 fF 1)
fr typ. 170 MHz
Sie typ. 10 me-!

Cie typ. 45 pF

|Vre| typ. 75 uQ-l
P e typ. 2700
|vte| typ. 85 mol
Pse typ. 310°

goe  typ. 60 w0l
Coe typ. 3 pF

Gum typ. 35 dB

May 1968



AF185

GERMANIUM ALLOY-DIFFUSED TRANSISTOR

P-N-P transistor in a TO-12 metal envelope with a shield lead connected to the case.
It has a low leakage current at high temperature and a low noise. The AF185 is in-
tended for application in r.f. amplifier, mixer-oscillator and i.f. amplifier stages
in car radios, up to frequencies of 27 MHz.

RATINGS Limiting values according to the Absolute Maximum System as defined in

IEC publication 134,

Collector -base voltage (open emitter)

Collector -emitter voltage (Zg/Zg < 15)

Collector -emitter voltage (open base)

Collector current (d.c.)

Base current (d.c.)

Total power dissipation up to T, =45 °C

Storage temperature

Junction temperature: continuous
incidentally

THERMAL RESISTANCE

From junction to ambient in free air

MECHANICAL DATA
TO-12

oC/mW

Dimensions in mm

-VcBO max. 32
-VCER max. 32
-VcEo max. 15
-Ic max. 30
—IB max. 1
Prot max. 120
TStg =55 to +100
Tj max. 90
T max. 100
Rip jra = 0.45
g,
&l
3
;r -3
E ]
[Te]
g —
o 1
867 |, 27

D=shield lead (connected to case)

Accessories available: 56245, 56265

7208683

FOR NEW DESIGN THE SUCCESSOR TYPE

BF195 (N-P-N) IS RECOMMENDED
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AF185

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
. B _ typ. 0.5 uA
Ig =0; Ve =10V IcBo _ 3 LA
Ig = 0; =Vgp = 10 V; Tj =75 °C -lcgp < 45 pA
Base current
Iy =1 mA; -Vgg = 10V -Ip S5to 25 WA
Emitter-base voltage
- . - typ. 280 mV
Ig = 1mA; Vg =10V VEB 990 to 340 mV
Feedback capacitance at f = 450 kHz
-IC = 1 mA; =VeE = 10V -Cre typ. 1.5 pF
Transition frequency
—IC =1lmA; =V =10V fr typ. 80 MHz
Real part of input impedance at f = 35 MHz
“lg = 1mA; -Veop =10V Re (hje) typ. 30 @
Noise figure
—IC =1 mA; ‘VCE = 10V
f = 0.2 MHz; Rg = 200 Q F typ. 1.5 dB
f = 1 MHz; Rg = 200 2 typ. 1.5 dB
_ . . typ. 3 dB
f = 1 MHz; Rg = 350 Q2 F z 4 aB
f = 10.7 MHz; Rg = 300 Q F typ. 1.5 dB
Conversion noise figure
-Ic = 1 mA; —VCE =10V
_ . . typ. 4.5 dB
f =0.2 MHz; Rg = 500 Q F, b s B
_ . _ typ. 3 dB
f = 1MHz Rg =300 Q F. z s B

NOTE The small signal parameters have been measured with a lead length of 5 mm

between bottom of transistor and measuring jig.
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AF186

U.HF. GERMANIUM ALLOY-DIFFUSED TRANSISTOR

P-N-P transistor in metal case, primarily intended for use in a forward-gain-
controlled pre-amplifier and mixer oscillator unit at frequencies up to 900 MHz.

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

Collector -base voltage (open emitter) -Vceo max. 25 V
Collector current (peak value) -Icm max. 15 mA
Total power dissipation up to T,y = 45 0C Piot max. 70 mW
Junction temperature T max. 75 ©°C
THERMAL RESISTANCE
From junction to ambient Rth j-a = 0.65 °C/mW
MECHANICAL DATA Dimensions in mm
£
®
3
o
=‘
{ em— |
gmax 12.7min |
g Lah

7208712

1)=shield lead (connected to case)

The AF186 is supplied in pairs
Marked with black dot: pre-amplifier
Marked with red dot : mixer-oscillator

Accessories available: 56246, 56263

FOR NEW DESIGN THE SUCCESSOR TYPES AF239 (P-N-P)
OR BF180 (N-P-N) ARE RECOMMENDED

May 1968 1



AF186

CHARACTERISTICS T; = 25 °C unless otherwise specified

Transition frequency

-l =2mA; -VCg =10V fr typ. 820 MHz

Power gain at f = 860 MHz (pre-amplifier)

Ig =2mA; -Vcg =10V

Gg = 20 mQ‘l;GLZZmQ'l Gp typ. 8.5 dB
Noise figure at f = 800 MHz

-Ic=2mA; -Vcg =10V
Source conductance Gg = 20 mO -1 F typ. 8.0 dB

2 May 1968



AF239

U.H.F GERMANIUM MESA TRANSISTOR

P-N-P transistor in a TO-72 metal envelope, primarily intended for use in pre-am-
plifier. mixer or oscillator circuits up to frequencies of 890 MHz.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VCBO max. 20 V
Collector-emitter voltage (open basce) -VCEO max. 1> V
Collector current (d.c.) -le max. 15 mA
Fotal power dissipation up to Tamp = 43 °c Prot max. o0 mW
Junction temperature T; max. 90 ©C

Transition [requency

-I¢ = 2mA; =VepE = 10V fr typ. 630 MHz
Max. unilateralised power gain

Ig = 2mA; =Vep = 10 V5 f = 800 MHz Gum typ. 17 dB
Noise figure

Ip = 2mA; =Veg = 10V
Gg=- 16.7 mQ~1; Bg = 0

[ = 200 MHz F Lyp. 3 dB
f = 800 MHz F typ. 5 dB
MECHANICAL DATA Dimensions in mm
TO-72 g,
®!
3,
_ o
==
N ‘
|
| §.3max 12 7 min
7208710

1)=shield lead (connected to case)

Accessories available: 56246, 56263

May 1968 L



AF239

RATINGS (Limiting values) )
Voltages

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value)

Power dissipation

Total power dissipation up to Tymp = 45 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

IF'rom junction to case

-VcBo
~-VCEO
~VEBO

-IC

“lem

tot

TSrg

th j-a

Rth j-c

max. 20
max. 15

max. 0.3

max. 15

max. 15

max. 60

-30to +75

max. 90

= 0.75
= 0.40

\/
\Y

mA
mA

mWw

oC
oC

°C/mw
OC/mw

I) Limiting values according to the Absolute Maximum System as defined in 1EC

publication 134.
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AF239

CHARACTERISTICS

Collector cut-off current

VEB = 0; _VCB =20V -lcBs
Ig = 0; —VCE =15V —ICEO

Lmitter cut-off current

Ig=0; =V = 0.3V ~IB0

Base currcent

Ig = 2mA; =V = 10V -Ig
I = S mA; _VCB = 3V —IB
I - 10 mA; Ve = 2V -Ig
Emitter-base voltage
Ig = 2mA; -Vgg =10V VEB
I = SmA; --\"CB = 3V VEB
Transition frequency
-lg = 2 ma —\"CE - 10V IT
Feeback capacitance at f = | MHz
-lg® 2mA; =Vep = 10V “Cre
Noise figure
Ip = 2mA; -Vgg = 10V
Gg=16.7 m ™} Bg = 0
{ =200 MHz F
f =800 MHz F
f =900 MHz F
Maximum unilateralised power gain
2
Lygpl®
Gimg = A Yfplt
UM "4 gibg0b
[g = 2mA; =Veg = 10 V; £ = 800 MHz GuMm

1Y 1 fF = | femtofarad = 10715 F

typ.

typ.

typ.

typ.
typ.

Lyp.

typ.

typ.
typ.

typ.

typ.

0.5

500

100

350
400

230

N W

17

Tj = 25 OC unless otherwise specified

A
MA

HA

UA

MA
UA

UA

mA

mV

mV

MHz

fF 1y

dB
dB
dB
dB
dB

dB

I
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AF239

CHARACTERISTICS (continued)

ansducer gain at T = 25 O
Transducer gain at T, 0 =25 9C

Basic circuit for measuring the transducer gain Gy at f = 800 and 900 MHz,

200pF
o
&
f_l’_ o~
1G 2
| E e -
signal | @ GL=167m&
generator| iy (receiver)
S 120pF
| 8
L turns
] s
1 '_ 7203403
<]
Ve

output power in load G
Gir = : : ;
available power from source Gg

IE =2 mA; -VCB = 10 V; lead length: 3 mm; can connected to earth.

f= 50 MHz; G. = 0,25 mQ~! Gy typ. 22,
f =200 MHz; Ge = 0.4 mQ~! Gy typ. 2L1.5
f =500 MHz; Ge = 0.5 mQ2~1 Gy typ. 18
> 11.5

f = 800 MHz; Ge = 0.5 mQ~1 Str )
f =800 MHz; G = 0.5 m¢ Grr wp 11
- -1 . > 9

T .2 g? J

Ge m Gir o yp. 115
f =900 MHz; G. = 0.5 mQ~! Gyr typ. 12.5
Ge= 2mQl Gir typ. 10.5

Ge = total effective collector conductance.

e

dB

dB
dB

dB
dB

dB
dB
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AF239

20 72076867
typical values Ve =12V; 65 =16.7ma1;Bg =0
AGtr Tamp=25°C Rg+Rc =1k (total d.c. resist-
(dB) ance in emitter -collector circuit)
H B¢ =tuned to max. gain
Ot lead length: 3mm
can connected to eart
[ N N ;el %
TINSS
h ¢ _S. &) { N
-20 2N TR
ON N
) S
SRS
2 '11 v >
-4 \ A
-A0
2 4 6 8 10 Ig (mA) 12
1207872
— Htypical values
F IE =2 mA
8140 —Veg =10V -
F | Gs 111 Tj=25°C FH-
(dB) | (mah C T Bg =0
. lead length : 3mm
630~ 4T can connected to earth
4F20 - —— .
j— E noise figure o= =
—— [— ,' &
2110
rcorresponding optimum source conductance[ 1}~
oo A — T T T
0. 1.0 10 100 f (MHz) 1000
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AF239
7207
20 - typical values H
bib -Vepg =10V
(m.ﬂ.-1) Tamb:ZSoc
lead length:3mm
0 can connected to earth H
Ig=HH
\e\av s b 0=05mA ]
N AT o=1 mAQ
Rég§b<§§g\‘b JZ? e=2 mMAR
-20 Q§)€§> l§? . a=4 MAH
= 50MHz
T
H
—40 200MHz 100MH2
A\
-60
0 20 40 60 80 100 120
gib (MA™
[vep| (w0
180° 1000 500 100 50 10 50 100 500 1000

TT 1T 1 TTTTTT 1
\typiccl values
-Vcg=10V

Tamb =25°C

lead length:3mm
can connected to

7207869
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AF239

7207868

typical values
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AF239
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AF 240

U.H.F. GERMANIUM MESA TRANSISTOR

P-N-P transistor in a TO-72 metal envelope with the shield lead connected to the
: 3 . . . . . : .
case, intended for mixer and oscillator circuits in variable capacitance tuners up to

frequencies of 890 MHz.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VCBO max. 20 V
Collector-emitter voltage (open base) -VcEo max. 15 V
Collector current (d.c.) -Ic max. 10 mA
Total power dissipation up to Tamp = 45 ©°C Piot max. 60 mW
Junction temperature Tj max. 90 ©C
Transition frequency at f = 100 MHz
-Ic=2mA; -VCg =10V fr typ. 650 MHz
Transducer gain at f = 800 MHz (common base)
IE=2mA; -Vgg =10V
Gs = 16.7 mQ2"1; G, = 0.5 m&"! Ger typ. 14 dB
Noise figure
IE=2mA; -VeB =10V
Gs = 16.7 mQ~1; Bg = 0; f = 200 MHz F typ. 4.5 dB
f = 800 MHz F typ. 5.5 dB
MECHANICAL DATA Dimensions in mm
- N *
TO-72 Srue e b :
% :
I (=]
s, Ve S I |
& (N & g = |
g —

1)=shield lead (connected to case)

Accessories available: 56246; 56263

5,3mMax 12.7mn

7208710
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AF240

RATINGS (Limiting values) 1y
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 Tamp = 45 °C

Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

-VCBO
-VCEO
-VEBO

..IC
-lem

Peot

Tstg

Rih j-a
Rth j-c

max., 20
max. 15
max. 0.3
max. 10
max. 10
max. 60
-30 to +75
max. 90
= 0.75
= 0.4

mA
mA

mW

oC
oC

oC/mwW
0C/mW

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

publication 134.
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AF240

CHARACTERISTICS

Collector cut-off current

VEB =0; —VCB =20V
Ig =0; =Vgg = 1SV
Emitter cut-off current

Ic=0; ~Vgg = 0.3V

Base current

Tj = 25 9C unless otherwise specified

typ. 0.5 kA
-IcBs < 8 uA

—ICEO < 500 }JA

-1gBO < 100 uA

R . _ typ. 80 wuA
Ic=2mA; -Veg =10V -Ig < 200 pA
Emitter-base voltage —
-Ic=2mA; -Vcg =10V -VBE typ. 370 mV —
D.C. current gain
> 10
-]~ = A - =1 -
c*2mA; -Vcg (VA% hpg typ. 25
Transition frequency
-Ic=2mA; -VCg =10V fT typ. 650 MHz
Feedback capacitance at f = 1 MHz
-Ic=1mA; -V =10V -Cre typ. 260 fF
Noise figure
Ig =2mA; -Vgg = 10V
Gg = 16.7 mQ~1; Bg = 0; f = 200 MHz F typ. 4.5 dB
= 800 MHz F typ. 5.5 dB
Transducer gain at f = 800 MHz (common base) 1y
Gain in dB = 10 log .output power in load G|,
available power from source Gg
Ig = 2mA; -Vep = 10 V; Gg = 16.7 mQ~1
Gy= 0.5mQ~! Ger typ. 14 dB
Gp= 2mQ-l Gtr typ. 12 dB
1) Length of leads is 3 mm from can to earth.
April 1968 H 3



AF240

72083871 7208972
1000 SVcp=20V ~Veg =10V [
-Icgo f =100MHz [ ]
(A o fr Tj =25°C
H & (MHz) T
100 ]
i) 1000
/
10 e :
i ‘ typ =
— Al \
— 1 ]
%
|
| ]
04 ’ 0
0 50 100 Tj (°C)150 0 5 Ic (mA) 10
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AFY 16

U.HF. GERMANIUM MESA TRANSISTOR

P-N-Ptransistor in a TO-72 metal envelope, primarily intended for use in pre-
amplifier, mixer or oscillator circuits up to frequencies of 860 MHz.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VcBO
Collector -emitter voltage (open base) -VCEO
Collector current (d.c.) -Ic
Total power dissipation up to Tamp = 45 °c Peot
Junction temperature T,

J
Transition frequency

-Ic=1.5mA; -Vgg=12V fr
Max. unilateralised power gain

Ig = 1.5 mA; -Vgg = 12 V; f = 800 MHz GumMm
Noise figure

Ig=1.5mA; -Veg = 12 V;

f =800 MHz; Rg =60 F

max.

max.

max.

max.

max.

typ.

typ.

typ-

5

30
25

60
90

50

mA
mWwW
oC

MHz

dB

MECHANICAL DATA
TO-72

Dimensions in mm

x
]
E
@®©
3
o

4.8

2.3m 12.7 min

1)=shield lead(connected to case)

Accessories available: 56246, 56263

7208710
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AFY16

RATINGS (Limiting values) 1)
Voltages

Collector -base voltage (open emitter)
Collector -emitter voltage (open base)

Emitter -base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value)

Power dissipation

Total power dissipation up to Ty = 45 °c

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

-VcBo
-VCEO
-VEBO

-Icm

Prot

Tstg

Rth j-a
Rth j-c

max. 30
max. 25
max. 0.5
max. 8
max. 8
max. 60
-30 to +75
max. 90

0.75
= 0.40

<

mA

mW

oc
°c

°C/mw
°c/mw

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

1EC publication 134.
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CHARACTERISTICS Tj = 25 °C unless otherwise spetified
Collector cut-off current
. _ _ typ. 0.7 uA
Ig=0; -Veg =20V ICcBO - 3 WA
. _ . _ o typ. 7 uWA
Ig=0; -Vcg =20 V; Tj =60 C -Icpo e 30 uA
Emitter cut-off current
typ. 4 uA

Ic=0; -Vgg=0.5V -IEBO < 100 pA

Base current

- . _ _ typ. 25 uA
Ig=1.5mA; -Vgp=12V Ig - 150 wA
Ig= 2mA; -Vgp= 6V -IB typ. 31 uA
IE = 5 mA; ‘VCB = 6V -IB typ. 56 wuA

Emitter -base voltage

typ. 380 mV

Ig - 1.5 mA; =Veg = 12V VEB 320 t0 430 mV

) . ) typ. 380 mV
Ig= 2mA; -Vgp= 6V VEB 320 to 430 mV
Igs 5mA;-Veg- 6V Vep typ. 405 mV

360 to 450 mV

Transition frequency

-Ig = 1.5 mA; -Vog =12V bigy typ. 550 MHz

Reverse transfer time constant

Ig=1.5mA; -Vgg = 12V; f=2.5 MHz Thb'-Chre typ. 3 ps

Feedback capacitance at f = 450 kHz

-Ig = 1.5 mA; =Vgg = 12V ~Cre typ. 250 fF1l)

1y 1 fF = 1 femtofarad = 10"15 F

May 1968 3
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CHARACTERISTICS (continued)
y parameters at f = 800 MHz 1y
Ig = 1.5 mA; -VeB = 12V
Input conductance
Input susceptance
Input capacitance
Feedback admittance
Phase angle of feedback admittance
Transfer admittance
Phase angle of transfer admittance
Output conductance

Output capacitance

Maximum unilateralised power gain

lyspl 2
4 gib8ob

Ig=1.5mA; -Vgp = 12 V; f = 800 MHz

Gum =

l) Measured with a lead length of 5 mm.

]

typ-
typ.
typ.
typ-
typ.
typ.
typ.
typ.
typ.

typ.

11
2.2
0.4

T. = 25 °C unless otherwise specified

mQ !
me L
pF

mQ ™1

240°

14

35°

0.5
1.5

ma L
pF

May 1968
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CHARACTERISTICS (continued) Tj = 25 °C unless otherwise specified
Transducer gain

output power in load R,

Ctr ” Vailable power from source Rg
> 10.2 dB
o~ = 3 : =Vrp = < f =
Ig = 1.5 mA; -Vep = 12 V; f = 800 MHz Ger typ. 11 dB
Reverse transducer gain
Ig = 1.5 mA; Vg = 12 V; f = 800 MHz Gir rev  typ. -23 dB

The reverse transducer gain is measured in the circuit below, with load and
source (including Rg) interchanged.

Noise figure

Ig = 1.5 mA; -Vgp = 12 V; £ = 800 MHz F

Basic circuit for measuring the transducer gain G¢, and the noise figure F.

200pF M
2R

i HR L=604

I 7209466

=Vcc
Total effective collector resistance R = 1.4 kQ2

May 1968 5
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GERMANIUM ALLOY DIFFUSED TRANSISTOR

P-N-P transistor in a TO-39 metal envelope, primarily intended for use as a power
amplifier in transmitting circuits up to frequencies of 180 MHz.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VcBo max. 32 V
Collector-emitter voltage (Vgg = 0) -VcEs max. 32 V
Collector current (d.c.) -Ic max. 150 mA
Total power dissipation up to Tcase =65 °C Piot max. 800 mW
Junction temperature T; max. 90 °C

Transition frequency

Ig = 100 mA; =Vep =5V fr typ. 350 MHz
MECHANICAL DATA Dimensions in uun
TO-39

Collector connected to case

max

ﬂ
o4

85 max

66 max 127min

— 7208684

Accessories available: 56218, 56245, 56265

May 1968 1




AFY19

RATINGS (Limiting values) 1)
Voltages
Collector-base voltage (open emitter)

Collector-emitter voltage (Vgg = 0)

Currents

Collector current (d.c.)
Collector current (peak value)
Emitter current (d.c.)
Emitter current (peak value)
Reverse emitter current (d.c.)

Reverse emitter current (peak value)

Power dissipation

Total power dissipation up to T,qe =

Temperatures
Storage temperature

Junction temperature : continuous
incidentally

THERMAL RESISTANCE
From junction to ambient in free air
on a heatsink of 12.5 cm?

From junction to case

65 ©

‘VCBO max. 32
_VCES max. 32
—IC max. 150
~lom max. 300
IE max. 200
IeMm max. 350
—IE max. 10
_IEM max. 30
Ptot max. 800
Tstg -55to+75
Tj max. 90
Tj max. 100
Rth j-a 0.25
Rth j'a = 0.08
Rthj-c = 0.035

mA
mA
mA
mA
mA
mA

mW

°C/mw
°c /mW
°C/mw

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

publication 134.
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CHARACTERISTICS

Collector cut-off current

Tamp = 25 °C unless otherwise specified

IE =0; *VCB =10V ‘ICBO < 10 uA
Ig=0; —VCB =32V —ICBO < 1 mA
Emitter cut-off current
Ig = 0; -Vgg=0.5V -1EBO = 1 oma
Base current
Ig = 100 mA; -Vgg = 2V -Ig < 3 mA
= . _ _ typ. 1 mA —
IE = 80 mA, _VCB =12V IB < 2 mA =
Saturation voltage
-l =300 mA; -Ig = 20 mA ~-VCE sat < 1V
Collector capacitance at f = 0.5 MHz
Ig=1e=0; -Vgp =10V C¢ typ. 12 pF
Real part of input impedance
Ig = 100 mA; _VCB =5V; f =100 MHz Re(hie) typ. 18 @
Transition frequency
> 225 MHz
IE =100 mA; —VCB =5V fT typ. 350 MHz
May 1968 3
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APPLICATION INFORMATION

V.H.F. power amplifier circuit at Tamp = 25 °C

Rg =500 E}')
c25 (i;l,r
L L
® i R ST
—oRi=500

f____=.80____180 MHz
1 2750
c2 = 50
c3 = 10
c4 = 50
cshy= 10
c6 = 82
C7 =100

Performance in common base configuration
Ig =80 mA; -Vcg =12V
Output power at f = 80 MHz

f = 180 MHz
Power gain at f= 80 MHz
f = 180 MHz

Note

\VARYS

h.f.

1
0.5
150
150

180 MHz

choke
0.5

0.22
200
200

VvV V V

I‘%B
5 +

500 mWw
400 mWw
10 dB

Care should be taken to reduce the case to heatsink capacitance, especially at 180

MHz.

l) Cs should be chosen such that its series conductance can be neglected (e.g. a
tubular ceramic capacitor mounted in a copper block).

2) Without insertion losses and stated minimum Py.

May 1968
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U.H.F. GERMANIUM EPITAXIAL MESA TRANSISTOR

P-N-P transistor in a metal envelope, with insulated electrodes and a shield
lead connected to the case. It is primarily intended for use in output stages of
aerial amplifiers up to frequencies of 860 MHz.

QUICK REFERENCE DATA
Collector -base voltage (open emitter) -VCcBO max. 32 V
Collector-emitter voltage (open base) -Vceo max. 20 v
Collector current (d.c.) -Ic max. 20 mA
Total power dissipation up to Tamp = 30 °C Piot max. 140 mW
Junction temperature Ty max. 90 ©°C
Transition frequency
=Ig=6mA; -Vgcg =12V fr typ. 700 MHz
Transducer gain at Tj = 70 °C
Ig =4 mA; -Vcp = 20 V; f = 800 MHz Gtr typ. 12 dB
Noise figure
Ig =1.5mA; -Vgg = 12 V;
= 800 MHz; Rg = 60 F typ. 7 dB
MECHANICAL DATA Dimensions in mm

gmax

L 127 min

7208712

1) = shield lead (connected to case)

Accessories available: 56246, 56263

May 1968 1



AFY40

RATINGS (Limiting values) 1y

Voltages

Collector-base voltage (open emitter) -Vcpo max. 32
Collector-emitter voltage (open base) -Vcgo max. 20
Emitter -base voltage (open collector) -VEpo max. 0.3
Currents

Collector current (d.c.) -l max. 20
Collector current (peak value) -IcMm max. 20

Power dissipation

Total power dissipation up to Tamh = 30 °C

with cooling fin No. 56263 Ptot max. 140
Temperatures
Storage temperature Tstg -30 to +75
Junction temperature Tj max. 90

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.55
From junction to ambient with

cooling fin No. 56263 Reh j-a = 0.42
From junction to case Rh j-c = 0.32

<

mA
mA

mW

oc
oC

OC/mwW

°C/mw
-0C/mwW

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

IEC publication 134.

May 1968
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CHARACTERISTICS Tj = 25 OC unless otherwise specified

Collector cut-off currents

typ. 0.5 uA

IE=0; -Vcg =20V -IcBo < 8 WA

Ig =0; -VcB = 20 V; Tj = 60 oC -1cBO < 50 pA

Ig = 0; —VCE =20V —ICEO < 1 mA
Emitter cut-off current

typ. 2 pA

Ic=0; -Vgg=0.3V -IEBO It 100 A

Base current
typ. 30 upA

Ig=1.5mA; -Vcg =12V -Ig < 150 pA
Ig= 4mA; -Vegg=20V -Ig < 400 wA
Emitter -base voltage
_ . _ typ. 380 mV
Ig=1.5mA; -Vcp =12V VEB 320 to 430 mV
Ig= 4mA; -Vgg=20V VEB typ. 400 mV

360 to 450 mV
Feedback capacitance at f = 450 kHz

-lc=1mA; -Vgg =12V -Cre typ. 250 fF 7)
Feedback time constant
- . = .f=9.5 typ. 3 ps
=1mA; -Veg=12V; f=2.5M +.Cp'c
Ig m CB 5 MHz phpt- Chie < 6 ps
Transition frequency
-Ig=1.5mA; -Vcg =12V fr typ. 550 MHz
-Ic= 6mA; -Vcg =12V fr typ. 700 MHz
Emitter capacitance at f = 1 MHz
Ic=1c=0; -VEB=0.15V Ce typ. 3.5 pF
Base resistance
IE = value for which Cjp = 0;
- . F = typ. 60
- =12 V; f = 50 MH
VB z b < 100 @
1y1{F =1 femtofarad = 10~15 F

May 1968 3
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CHARACTERISTICS (continued) Ty = 25 OC unless otherwise specified
Noise figure at f = 800 MHz
Ig = 1.5mA; =V = 12 V; Rg = 60 & F typ. 7 dB

Transducer gain
output power in load R,

Ger = available power from source Rg
Ig =4 mA; -Vgg =20 V;
> 10 dB
= . .=700
f = 800 MHz; TJ 0°C Gtr typ 12 dB
Output power
dim = -30 dB;
IE =4 mA; -Vcp = 20 V;
; > 1.5 mW
= . T.=700
f = 800 MHz; T; = 70 °C P, typ. 2.7 mW
Basic circuit for measuring the transducer gain Gy, and the output power P,
200pF M
u °
N 0to2oF, ~
L DT

R L=6041
120pF,
H I:]

M

7209486

8turns

mm

=Vec

Total effective collector resistance RC = 1.4 kQ

4 May 1968
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- T T T TIT N
Vee T S
(mV) —e=5V §
600 typical values >

19
<
400 == =
- -‘:— = ~]cl=€,?‘ -
— s
200
970 20 40 60 80 7/7(°C)
-1 [TTTTTT N
B N
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typical values ({®
- — &
N a
\(C\‘\:—:
@
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g
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7206185-16.25d)

1000g :
~IeaoE E
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L | 5
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7206186—16.25d)

1000 :
~Iesof 8
WA —g=03V -

u IC=0 a

i mox | 1]]

i Lt 11 +11T1 n

I LT ]
100§ 7 c

H [ -

H v 4

i p” :

1 p2e .

H // i

q
I i
i i
b 20 40 60 80 7 (°C) 100
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AFZ12

GERMANIUM ALLOY DIFFUSED TRANSISTOR

P-N-P transistor in aTO-72 metal envelope with a shield lead connected tothe case.
The transistor is intended for v.h.f. operation up to 200 MHz.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vcpo  max. 20 V
Collector-emitter voltage (open base) ~-Vcgo max. 10
Collector current (d.c.) -Ic max. 10 mA
Total power dissipation up to Tamp = 25 0C Piot max. 85 mW
Junction temperature Tj max. 75 OC

Transition frequency
-lc=1mA; -Veg =6V fT typ. 180 MHz
Noise figure

-Ig = 1 mA; —VCE =12V

f =200 MHz; Rg = 30 © F typ. 6.0 dB
MECHANICAL DATA Dimensions in mm
TO-72 x

o
E |
Q|
3
o =}
) i
o —_—_—
ty | :
5.3mox ‘\ 12'7min

1) = shield lead (connected to case)

Accessories available: 56246, 56263

May 1968 1
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RATINGS (Limiting values) 1)

Voltages

Collector-base voltage (open emitter)

Collector-emitter voltage (+Vpgp =0.5V)
-Ic up to 10 mA

Collector-emitter voltage (open base)

Emitter -base voltage (open collector)

Currents

Collector current (d.c.)
Base current (d.c.)
Emitter current (d.c.)

Reverse emitter current (d.c.)

Power dissipation

Total power dissipation up to Tamp =25 °C
Temperatures
Storage temperature

Junction temperature, continuous

incidentally

THERMAL RESISTANCE

From junction to ambient in free air

~-VcBO
-VCEX

-VCcEO
-VEBO

_IE

Prot

max. 20
max. 20
max. 10

max. 0.5

max. 10
max. 1.0
max. 10

max. 1.0

max . 85
=55 to +75
max. 75
max. 90
= 0.6

mA
mA
mA
mA

mW

oC
oC
oC

OC/mW

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

publication 134.
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CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
-0 _ _ _ typ. 1.0 uA
Ig =0; -Vgg=6V IcBO - 6.0 uA
. . typ. 2.6 uMA
Ig =0; -Vcp =20V -IcBO - 50 wA

Emitter cut-off current

typ. 2.0 upA

Ic=0; -Vgg=0.5V -IEBO < 27 wA

Base-emitter voltage

typ. 310 mV

“lg= 1mAs-Veg =6V ~VBE 220 to 380 mV
-Ic =10 mA; -Veg =2V -VBE typ. 380 mV
D.C. current gain
_ . _ > 20
-Ic = 1 mA; -Vgpg =6 A% hFE typ. 60
= Jom = : - 25
-Ig =10 mA; -VCg =2V hrEg typ. 60
Transition frequency
> 135 MHz

1. =1 mA: -Ver =6V
Ic=1mA; -VCg =6V fr typ. 180 MHz

Feedback impedance at f = 2 MHz

-Ig =1 mA; -Vcg =6V |Zrb| typ. 10 @
Small signal current gain at f = | kHz
Sl = 1 mA; -Vgg = 6 V h > 20
c” MY TYCE fe typ. 70

Feedback capacitance at f = 450 kHz

- ) i B typ. 1.0 pF
g = L mA; Vg =6V Cre < 1.5 pF
Noise figure
-Ic =1 mA; -Vgg =12V 3
: -VCE = typ. 6.0 dB
f = 200 MHz; Rg = 30 © F < 7.5 dB

May 1968 3
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CHARACTERISTICS (continued) Tamb = 25 °C unless otherwise specified

y parameters at f = 200 MHz (common emitter)
-Ic =1 mA; -Vgg =12V 1)

Input conductance

Input capacitance

Feedback admittance

Phase angle of feedback admittance
Transfer admittance

Phase angle of transfer admittance
Qutput conductance

Output capacitance

y parameters at f = 100 MHz (common emitter)
Ig =1 mA; -Vgog = 10V 1)
Input conductance
Input capacitance
Feedback admittance
Phase angle of feedback admittance
Transfer admittance
Phase angle of transfer admittance
Output conductance
Output capacitance

Power gain

Test circuit:

Rg=300. 1000 pF 100 pF

gie typ. 28 mQ~l
Cie typ. 13 pF
|Yre! typ. 500 uf-l
Pre typ. 2500

|Vfe | typ. 34 mo-l
Pfe typ. 2920

8oe typ. 220 uQ~l
Coe typ. 2.0 pF

&ib typ.32.5 mQ~l
-Cip  typ. 10 pF
[Yrb| typ. 410 upQ-l
¢orb  typ. 280°

Vip|  typ. 30 mQ-l
Ptb typ. 1150

8ob typ. 220 uq-l
Cob typ. 2.0 pF

> 10 dB
p typ. 13 dB

R is chosen such that the total
load impedance Ry (R and the

rallel) is
railel)

tuned circuit in
tuned Ccircut in 1S

2 kS2.
L = ferrite bead

1) Measured with a length of leads between transistor bottom and measuring jig of

5 mm.

May 1968
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AFZ12
7208037
e i B
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7208040
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ASY26
ASY27

GERMANIUM ALLOYED TRANSISTORS

P-N-P transistors in a TO-5 metal envelope with the base connected to the case.
These general purpose transistors are primarily intended for medium current me -
dium speed computer logic applications.

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

Voltages ASY26 | ASY27
Collector -base voltage (open emitter) -VCBO Y
Collector -emitter voltage (open base) -VcEo A%
Collector-emitter voltage at + VBg =0.2V -VCEX \Y
Emitter-base voltage (open collector) -VEBO \Y%
Currents

Collector current (d.c. or average over
any 20 ms period) -Ic max. 200 mA

Collector current (peak value) _ICM max. 300 mA

Power dissipation

Total power dissipation up to Tymp = 25°C Prot max. 150 mwW
Temperatures

Storage temperature Tstg -65 to +100 ©OC
Junction temperature Tj max. 85 ©C
MECHANICAL DATA Dimensions in mm
TO-5

Base connected to case

°+

5 ¥ 45°
FLE

o
[|.048™e=

6™, |, 38t

7208681

Accessories available: 56218, 56245, 56265
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ASY26

ASY27

THERMAL RESISTANCE

From junction to ambient in free air Rthj-a = 0.4 °oC/mW

From junction to case Rth j-c = 0.2 °C/mw

CHARACTERISTICS Tj = 25 °C unless otherwise specified

Collector cut-off current ASY26 | ASY27
Ig=0; -Vcp=30V -IcBO < 7 KA
Ig=0; -Vgp=25V -IcBO < 7 WA
I =0; -Vgg=30V; Ty = 60 °C -IcBO < 35 HA
Ig=0; -Vep=25V; Tj = 60 °C -Icpo < 35 MA

Emitter cut-off current

Ic= 0; -VEg=5V -IgBoO < 3 3 MA

Currents at reverse biased emitter junction

-VGE = 25 V; +Vgg = 0.2 V; Tj = 60 °C -Ilcgx < 33 uA
-VGE = 20 V; +VBg = 0.2 V; Tj = 60 °C -Icgx < 35 wA
-Vcg = 20 V; +VBEg = SV;T}ZéOOC +lggx < 35 35 WA
Base-emitter voltage
-1 =100 mA; -Veg =1V -VBE < 0.65 0.55
-1 =300 mA; -Vcg=1V -VBE < 1.5 1.4 Vv
Collector -emitter saturation voltage
-Ic = 10 mA; -Ig=0.33 mA -VCEsat < 0.20 A%
-Ic =10 mA; -Ig= 0.2 mA -VcEsat < 0.20 Vv
‘IC =50 mA; —IB = 2 mA ’VCE sat < 0.25
=1c =50 mA; -Ig=1.25 mA “VeEsat < 0.25 VvV
Base-emitter saturation voltage
= . - > 0.20 Y
-Ig =10 mA; -Ig= 0.4 mA -VBE sat - 0.37 v
> 0.15 V
_IC = 10 mA; -Ig = 0.25 mA —VBE sat . 0 v
-l =50 mA; -Ig= 2.4 mA -VBgsgat < 0.55 Vv
-Ic =50 mA; -Ig=1.55 mA -VBEsat < 0.45 Vv
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ASY26
ASY27

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

Collector -emitter sustaining voltage ASY26 | ASY27
-Ic=5mA; Ig=0 -VCEOsust > 15 15 V
Punch through voltage Vpt > 25 20 V
Base-emitter floating voltage
Ig=0; -VCg =25 V; T]- =60 °C —-VBE fl < 0.20 \Y
Ip=0; -VCg =20 V; T; = 60 oc -VBEfl < 0.20 V
D.C. current gain
- . - > 30 50
Ic= 10mA; -Vcg=1V hrg typ. 45 80
> 30 50
~lg= 20mA; -Vgg=1V hgg typ. 47 78
< 80 150
_ . _ > 20 30
IC = 100 mA; Vecg=1V hrg typ. 39 58
_ . _ > 15 20
Ic =200 mA; -Veg =1V hgg typ. 27 40
Collector capacitance at f = 1 MHz
_ _ _ typ. 11 11 pF
=1.=0; - =
£ le Ve =3V Ce < 16 16 pF
Emitter capacitance at f = 1 MHz
-1 -0 - typ 7 6 pF
Ic=1c=0; -Vgg=5V Ce 2 13 13 pF
Transition frequency
) o > 4 6 MHz
Ic=3mhA; -Vcg=5V f typ. 8 14 MHz
h parameters at f = 1 kHz
-Ic=2mA; -VCE=5V
Input impedance hje typ. 0.75 1.4 Kk
Reverse voltage transfer ratio hre typ. 5.0 7.5 1074
Small signal current gain hfe typ. S50 90
Output admittance hoe typ. 65 100 p~1
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ASY26
ASY27

it

CHARACTERISTICS (continued) — Tj = 25 OC unless otherwise specified

Switching characteristics ASY26
Desaturation time constant
Ic=0; -Ig= 1 mA Tg < 1.25
Current feed time constant
“lgpm = 50 mA; -Veg=0.75V T < 2.2
Voltage feed time constant
-Icm =1 mA; -Veg=0.75V Ty < 0.2

Switching times (See test circuit)

delay time ty 'E<YP~ 23
rise time ty t<yp. Z;/(S]
storage time ts t(YP- l;gg
fall time tf t<YP- ‘;Zg

Test circuit:

—
-10v

1

ASY27

1.25

2.2

0.2

50
75

200
350

600
1500

400
620

10nF %"‘ﬂ‘

o

b0

Oscilloscope
Ci<8pF
R;®10MN.
PR
—L 7204362
ts te
ts at25°C teat 25°C

us

us

ns
ns

ns
ns

ns
ns

ns
ns

7206364

L 0 i
20 30 40 50 60 20 30 40 50 60
7] (°C) 7204343 T_/ (°C)
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ASY28
ASY29

GERMANIUM ALLOYED TRANSISTORS

N-P-N transistors in a TO-5 metal envelope with the base connected to the case.
These general purpose transistors are primarily intended for medium current me-

dium speed computor logic applications.

RATINGS Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.
Voltages
Collector-base voltage (open emitter)
Collector -emitter voltage (open base)
Collector -emitter voltage at ~Vgg = 0.2 V

Emitter-base voltage (open collector)

Currents

Collector current (d.c. or average over
any 20 ms period)

Collector current (peak value)

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

Temperatures

Storage temperature

Junction temperature

MECHANICAL DATA

TO-5
Base connected to case

ASY28 | ASY29

VCBO
VcEo
VCEX
VEBO
Ic max. 200
ICM max. 300
Ptot max. 150
Tstg -65 to +100
Tj max. 85

mA

mA

mWwW

oC
oC

Dimensions in mm

&5 max

|.048max

66 mox

Accessories available: 56218, 56245, 56263.

e 381N

7z008681
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ASY28

ASY29
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0.4 °C/mW
From junction to case Rth j-c = 0.2 °C/mw

CHARACTERISTICS Tj = 25 °C unless otherwise specified

Collector cut-off current ASY28 | ASY29
Ig=0; Vogr=30V IcBO < 7 HA
Ig=0; V=25V Icgo < 7 uA
Ig=0; Vgp=30V; T; =60 °C Icpp < 35 uA
Ig=0; Vgp =25 V; Tj = 60 oc Icgop < 35 upA

Emitter cut-off current

IC = 0; VEB =5V IEBO < 3 3 IJA
Currents at reverse biased emitter junction
- . - o
Vcg=25V; -Vgg =0.2V; T; = 60 “C IcEx < 35 HA
VCE =20 V; —VBE =0.2 V; T] =60 OC ICEX < 35 uA
- LR— = . = O —
Vce=20V; -Vgg SV; Tj 60 “C IBEX < 35 35 uA

Base-emitter voltage
I =100 mA; Vg =1V VBE < 0.65 0.55 V
1.5 1.4

A

I =300 mA; Ve =1V VBE

Collector -emitter saturation voltage

Io =10 mA; Ig = 0.33 mA VeEsat < 0.20 AY
Ic=10mA; Ig= 0.2 mA VcEsat < 0.20 V
Ic=50mA; Ig = 2 mA VCEsat < 0.25 \%
Ic =50 mA; Ig=1.25 mA VCEsat < 0.25 V
Base-emitter saturation voltage

- e = > 0.20 \%
IC =10 mA, IB = 0.4 mA VBEsat < 0.37 v

_ . _ . > 0.15 V
IC =10 mA; IB =0.25 mA VBEsat < 0.32 V
Ic =50mA; Ig= 2.4 mA VpEsat < 0.55 v
Ic =50 mA; Ig = 1.55 mA VBEsat < 0.45 V
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ASY28
ASY29

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified

Collector -emitter sustaining voltage ASY28 | ASY29
IC =5 mA; IB =0 VCEOSUSt > 15 15 Vv
Punch through voltage Vpt > 25 20 v
Base-emitter floating voltage
IB =0; VCE =25V; Tj =60 OC VBEf]. < 0.20 \'A
= Q- = . =600
Ig = 0; VcE = 20 V; Tj =60 "C VBEﬂ < 0.20 V
D.C. current gain
> 30 50
IC = 10 mA; VCE =1V hFE typ. 43 113
> 30 50
Ic= 20mA; VCE=1V hrg typ. 46 113
< 80 150
> 20 30
Ic =100 mA; VCE =1V hFE typ. 43 102
> 15 20
IC = 200 mA; VCE =1V hFE typ. 39 84
Collector capacitance at f = 1 MHz
p. 11 11 pF
Ig=1¢=0; VEg=5V Ce 2’ s 6 SF
Emitter capacitance at f = 1 MHz
=1.=0; VEB = op. 7 6 pF
Ic=1.=0; VEB=5V Ce - 13 13 pF
Transition frequency
> 4 10 MHz
Ic=3mA; VCg=5V fr typ. 14 20 MHz
h parameters at f = 1 kHz
I[c=2mA; VCE=35V
Input impedance hje typ. 0.75 1.4 kQ
Reverse voltage transfer ratio hre typ. 3.5 5.0 1074
Small signal current gain h¢e typ. 50 90
Output admittance hge typ. 45 70 w1
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ASY28
ASY29

CHARACTERISTICS (continued) T; = 25 OC unless otherwise specified

J
Switching characteristics ASY28 | ASY29

Desaturation time constant
IC=0; Ig =1 mA Tg < 1.4 1.4 us

Current feed time constant
Iopm =30 mA; Vog=0.75 V T, < 2.2 2.2 us

Voltage feed time constant
IcmM=1mA; Vgg=35V T, < 0.2 0.2 wus

Switching times (See test circuit)

delay time tg t<yp. 38 4712 ns
ns

i i typ. 175 140 ns
rise time ty <YP 400 oo
storage time t t<YP- ‘71(5)8 Zgg ﬁ:
fall time typ. 325 300 ns
k! < 620 520 ns

Test circuit:

——)
+10V

1

10nF 3;1‘(‘0-'

2

.|||H

[ S ———]
Oscilloscope

16k

& Ci<8pF

RiZ10ML

Vi

O

<
7204259

ts e
-5 at25°C teat 25°C

M S
i Pt t te [t
10 1017 fdf PRI AT

05

'
'
1
1
|
'
T

Ot
20 30 40 50
T

0 T
20 30 40 50 60
720433 7J- (°c)

S
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ASY31
ASY32

GERMANIUM ALLOYED TRANSISTORS

P-N-P transistors in all-glass construction for medium current, medium speed

computer logic applications.

RATINGS (Limiting values) 1)
Voltages

< < < <

mA
mA

mWw

oC
oC

oC/mW
oC/mW

Dimensions in mm

Collector-base voltage (open emitter) -VCBO max. 25
Collector -emitter voltage (open base) -VCEO max. 15
Collector -emitter voltage (+Vgg =0.2 V) -VeEX max. 20
Emitter-base voltage (open collector) -VEBRO max. 20
Currents
Collector current (d.c. or average over
any 20 ms period) -Ic max. 100
Collector current (peak value) -IcMm max. 200
Power dissipation
Toral power dissipation up to T, ;5 =25°C Prot niax. 125
Temperatures
Storage temperature 'I‘s[g -55to +75
Junction temperature 'I'J- max. 75
THERMAL RESISTANCE
From junction to ambient in free air Rth jra < 0.4
From junction to case Ry jc < 0.2
MECHANICAL DATA
o e 5™ (not tinned)
CHE _
. % s
=k € 3C —
Ny ¥ Nl :%
w0 x
5 ‘ 3
C ‘ 15.0 max 37 min 3!
——— T e S

The coloured dot indicates the collectoxr

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

publication 134.
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ASY 31

ASY32
CHARACTERISTICS Tj=25 OC unless otherwise specified
Collector cut-off current
Ig = 0; —VCB =5V -IcBO < 3 MHA
Emitter cut-off current
Ic=0; -Vgg=5V -IgBO < 3 A
Currents at reverse biased emitter junction
-Vgg =20 V; +VBE = 0.2 V; Tj = 60 oc -IcEX < 35 uA
-Vcg =20 V; +VBg = 35V, Tj =60 O°C +IBEX < 35 WA
—
— Collector -emitter sustaining voltage
— -l =5mA;Ig=0 -VCEOsust > 15V
Punch -through voltage Vot > 20 V
Base -emitter floating voltage
Ig=0; -VCcg =20 V; Tj = 60 °C -VBEfl < 0.20 V
Collector capacitance
Ig=1g=0; -Vcp =5V Ce < 16 pF
Emitter capacitance
Ic=1c=0; -VEg=5V ~ Ce < 13 pF
Switching characteristics
Desaturation time constant
Ic=0; ~-Ig=1mA Ts < 1.4 us
Current feed time constant
~Icm =50 mA; ~-Vcg =0.75V Te < 2.2 us
Voltage feed time constant
-Icm =1 mA; -Vgg = 0.75V Tv < 0.2 us
2 “ May 1968



ASY 31

ASY32
CHARACTERISTICS (continued) T]- =25 0C
Base -emitter voltage ASY31 ASY32
~-Ic = 50 mA; —IB =1.55 mA -VBE < - 0.45 V
-lg = S0mA; -Ig= 2.4mA ~-VBE < 0.55 -V
~1C =100 mA; VCB =0 ~-VBE < 0.65 0.55 V
Saturation voltages
-Ig = 10 mA; -Ig = 0.20 mA -VCEsat < - 0.20 V
-Ig = 10 mA; -Ig = 0.33 mA -VeiEsar < 0.20 -V
-Ic =50 mA; -Ig = 1.25 mA -VCEsgat < - 0.25 V —
-1 =50 mA; -Ig = 2 mA ~-VeEgsat < 0.25 - Vv —
-Ic =10 mA; -Ig = 0.25 mA -VBEsat - ]0.15t00.32 V
-Ic =10 mA; -Ig = 0.4 mA -VBEsat 0.20 to 0.37 - \Y
D.C. current gain
-Ic = 10 mA; Vgg =0 hpg > 30 50
-Ic = 20 mA; Vg = 0 hFE 30 to 80 50 to 150
-Ic =100 mA; Vog =0 hpg > 20 30
Transition frequency
-Ig =3 mA; -Vgg =5V f > 4 6 MHz
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ASY73t075

SYMMETRICAL N-P-N SWITCHING TRANSISTORS

Symmetrical N-P-N germanium alloy transistors in a TO-5 metal envelope with
the base connected to the case intended for high current medium speed switching
applications.

QUICK REFERENCE DATA
ASY73 | ASY74 | ASY75

Collector -base voltage

(open emitter) VCBO max. 30 30 30 V
Collector -emitter voltage
(open base) VCEO max. 15 15 15 Vv
Collector -current
(d.c. or average) Ic max. 400 400 400 mA
Total power dissipation
up to Tamb = 25 °C Prot max. 140 140 140 mw
Junction temperature T; max. 75 75 75 ©oC

D.C. current gain

at Tj =250C
-Ig = 200 mA; Vog = 0 hrg > 20 35 50
-Ic = 200 mA; Vgg = 0 hpc > 12 20 20
Transition frequency
-Ig =3 mA; Ve =5V fT > 4 6 10 MHz
Desaturation time constant
Ig=1mA;Ic =0 Ts <1.75 1.75 1.75 wus
MECHANICAL DATA Dimensions in mm
TO-5
Base connected to case
& o g
Qq?b ‘g;v‘ e g
s . i -1

g5 max

6.6 max e 381 min

il 7208681

Accessories available: 56218, 56245, 56265.
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ASY73to75

RATINGS (Limiting values) 1)

Voltages
Collector -base voltage (open-emitter) Vepp max. 30 V
Collector -emitter voltage (open base) Vcgo max. 15 V?2)
Collector -emitter voltage with
-Vgg = 0.2V Vegx max. 20 V2)
Emitter -base voltage (open collector) Vggo max. 30 V

Currents

Collector current (d.c. or average
over any 20 ms period) Ic max. 400 mA

Emitter current (d.c. or average

over any 20 ms period) -1g max. 400 mA
Base current (d.c. or average

over any 20 ms period) Ig max. 40 mA
Base current (peak value) IsMm max. 400 mA

Power dissipation

Total steady state power dissipation

up to Tamb = 25 OC Prot max. 140 mW
Temperatures
Storage temperature Tstg -55 to 85 ©OC
Operating junction temperature T: max. 75 ©C

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0.35 °oC/mW
From junction to case Rep j-c = 0.2 9C/mw

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

2) For switch-off transients with inductive load see page 12
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ASY73to75

CHARACTERISTICS Tj=25 OC unless otherwise specified

Collector cut-off current

Ig = 0; Vcg=5V IcBo < 3 mA
Ve = 30 V; Tj = 55 0C IcBO < 100 uA

Emitter cut-off current

[c=0; VEB=5V Iggo 3 uA
VER =30 V; Tj =55 °C IEBO < 100 uA
Currents at reverse biased emitter junction
VCg =20 V; -VBg = 0.2 V; Tj = 55 oC Icrx < 50 uA
~VBg =20 V; Vgg = 20 V; Tj =55 °C -Iggx < 50 uA
Saturation voltages
ASY73. Ic = 50 mA; Ig= 2.5 mA Vegsatr < 0.22V
Ic =200 mA; Ig = 10 mA Veggar < 0.30 V
Ig = 200 mA; Ig = 16.5 mA Vecgat < 0.30 V
Ic= S50 mA; Ig = 3 mA VBEsat < 0.50 V
Ic =200 mA; Ig = 12 mA VBEsat < 0.90 V
ASY74. Ic = 50 mA; Ig =1.25 mA VCEsat < 0.22 V
Ic =200 mA; Ig = 5.7 mA VeEsatr < 0.30 V
Ic =400 mA; Ig = 20 mA Vegsar < 0.37 V
Ig =200 mA; Ig = 10 mA VeECsat < 0.30 V
Ic= 5S0mA; Ig= 1.5 mA VBEgat < 0.38 V
IC =200 mA; Ig = 7 mA VBE sat < 0.70 V
Ic = 400 mA; Vg = 0 VBEsat < 0.90 V
ASY75. Ic = 50 mA; Ig =0.75 mA VeEgatr < 0.22 V
Ic = 200 mA; Ig = 4 mA VCEsat < 0.30 V
Ic = 400 mA; Ig = 13.5 mA Vegsar < 0.37 V
Ig =200 mA; Ig = 10 mA vECsat < 0.30 V
Ic = 50 mA; Ig =0.95 mA VBEgar < 0.34 V
Ic =200 mA; Ig = 5 mA VBEsat < 0.60 V
Ic = 400 mA; Vep= 0 VBEsat < 0.70 V
Sustaining voltage
Ic=10mA; Ig=0 VCEOsust ™ 15 Vv
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ASY73to75

CHARACTERISTICS (continued) Tj = 25 0C unless otherwise specified

Punch-through voltage th > 20V

Floating potential

Ig =0; Vgp = 20 V; T = 55 oC Vgpfi < 180 mV
Ic = 0; VCB =20V; Tj =55 0C Veper < 180 mV
D.C. current gain
ASY73 Veg = 0; -Ig = 50 mA hFE > 25
VCB =0; -IE = 200 mA hFE > 20
VEB = 0; ~Ic = 200 mA hpc > 12
ASY74 VcB = 05 =Ig = 50 mA hpg > 40
VeB = 0; -1 = 200 mA hpg > 35
VcB = 0; -Ig = 400 mA hFE > 20
VEB =0; '—Ic = 200 mA hFC > 20
ASY75 Vep = 0; =Ig = 50 mA hpg > 65
VCB = 0; -Ig = 200 mA hpg > 50
VcB = 0; -Ig = 400 mA hpg > 30
VEB = 0; -Ig = 200 mA hpc > 20
Switching parameters
Desaturation time constant Ig = 1 mA; Ic =0 Ts < 1.75 wus
Current-feed time constant Igp = 200 mA;
VCE:O.75V TC < 1.75 wus
Voltage -feed time constant Icp = 1 mA;
Veg =5V T, < 0.20 wus
Collector capacitance at f = 1 MHz
Ig=1e=0; Vcp=5V Ce < 30 pF
Emitter capacitance at f = 1 MHz
Ic=1.=0; VEg=5V Ce < 30 pF
Transition frequency
ASY73 fp > 4 MHz
-Ig =3 mA; VcB=5V ASY74 fr > 6 MHz
ASY75 fr > 10 MHz
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NOTES

I Region of permissible operation under all base-emitter conditions
II Additional region of operation when the transistor is cut-off

III During switching-off with inductive loads higher voltages than indicated by
area I and area II are allowed, provided the inductive load is less than
250 uH and 0.2 V< -Vgg <2V

12 May 1968



ASY76 ASY77
ASY80

P-N-P SWITCHING TRANSISTORS

Germanium p-n-ptransistors in a TO-5 metal envelope withthe base connected
to the case. The ASY76, ASY77 and ASY80 are primarily intended for ampli-
fying, switching and pulse oscillating applications.

QUICK REFERENCE DATA

ASY76| ASY77 I ASY80

Collector -base voltage (open emitter) -Vcpo max. 40 60 40 Vv
Collector -emitter voltage

(+VBg=0.6 V) -Vcgx max. 32 60 40 V
Collector current (peak value) -IcMm max. 1000 mA
Total power dissipation up to Tympp = 25°C  Pige max. 500 mW
Junction temperature Tj max. 85 OC
Thermal resistance from junction to case Rth j-c = 75 OC/W

D.C. current gain at Tj =25 0C

>
-Ig = 600 mA; ~Veg = 1V ASY76, ASY77 hFE 20
ASY80 hFg > 40
Transition frequency
-Ig =1 mA; -VCg =10V fT typ. 0.9 MHz
MECHANICAL DATA Dimensions in mm
TO-5
Base connected to case
3
£
©)
e
r S
|
3 |
|
Y |

i max min
;<6;-6777$¢ ,__3_8_]_W§_’1

Accessories available: 56218, 56245, 56265
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ASY76 ASY77
ASY80

RATINGS (Limiting values) 1y

Voltages ASY76 | ASY77| ASY80
Collector -base voltage (open emitter) -Vcpo  max. 40 60 40 V
Collector -emitter voltage with
+VBg =0.6 V ~-Vcgx max. 32 60 40 V
Emitter -base voltage (open collector) -Vgpo max. 10 10 20 V
-_

Currents

Collector current (d.c. or average over

any 20 ms period) -Ig max. 500 mA
Collector current (peak value) -IcMm max. 1000 mA
Base current (d.c. or average over any

20 ms period) -1 max. 40 mA

Base current (peak value) -1BM max. 200 mA
Power dissipation
Total power dissipation up to Tampp =25 °C Peot max. 500 mW
Temperatures
Storage temperature Tstg -65to +85 ©°C
Junction temperature Tj max. 85 OC
THERMAL RESISTANCE
From junction to ambient in free air Rh j-a = 250 OC/W
From junction to case Rth j-c = 75 OC/W

From junction to ambient with cooling fin
56265 on a heatsink of 12.5 cm? Rth j-a = 120 °C/w

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

2 May 1968



ASY76 ASY77

ASY80
CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut-off current ASY76 ASY77 ASY80
. _ _ _ typ. 4.5 4.5 4.5 uA
Ig=0;-Vep=10V Iceo < 10 10 10 uA
IE =0; —VCB =40V —'ICBO < 40 - 40 uA
IE =0; -Vgg =60V ~-IcBO < - 40 - MA
Emitter cut-off current
Ig=0; -Vgg=10V -IEBO < 20 20 20 pA
Currents at reverse biased —
emitter junction —
-Veg =30 V; +Vgg = 0.5V -ICEX < 30 - 30 nA —
-Veg =60 V; +Vgg = 0.5V -ICEX < - 30 - MA
-Vecg =30 V; +VBg = 0.5V
Tj =60°C -ICcEX < 200 - 200 pA
—VCE =60 V; +VBE =0.5V
Ty = 60 oC -ICEX < - 200 - MA
Sustaining voltage
-Ic = 600 mA; +VBg = 0.6 V. -VCEXsust > - - 32 V
Base-emitter voltage
- . - _ typ. 420 420 420 mV
Ig = 300 mA; Vop = 0 VBE < 750 750 750 mV
Saturation voltages
-Ic = 300 mA; -Ig = 12 mA -VCEsat < 300 300 - mV
—IC = 300 mA; "IB = 6 mA _VCESat < - - 400 mV
Emitter -base floating voltage
Ig =0; -Vcg =40 V -VERfl1 < 300 - 300 mV
Ig=0; -Vgp =60V -VEBfl < - 300 - mV
D.C. current gain
-Ic = 10 mA; -Vecg =6V hFg > 45 45 -
-Ic = 50 mA; -Vcpg =0 hrE - - |60 to 165
-Ic =300 mA; Vcg =0 hrg 25 to 130 {25 to 130 > 50
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ASY76 ASY77
ASY80

CHARACTERISTICS (continued)
Collector capacitance at f = 1 MHz

Ig=1=0; -Vcg=5V

Emitter capacitance at f = 1 MHz

Ic=1.=0; -Vgg=5V

Transition frequency

—IC =10 mA; ‘VCE =5V

ASY80
Noise figure at f = 1 kHz

Ig =0.5mA; -Vcp=2V

Bandwidth 200 Hz; RS =500 2

Feedback impedance at f = 0.5 MHz
Ig =1 mA; -Vcp=5V

ASY76, ASY77

|Zrb]

typ.
<

typ.
<

typ.

40
60

30
50

500
700

15

75

= 25 OC unless otherwise specified

pF
pF

pF
pF

kHz
kHz

dB
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ASZ15t018

POWER SWITCHING TRANSISTORS

P-N-P germanium low spread medium gain power transistors in a TO-3 metal
case for power switching at high currents.

QUICK REFERENCE DATA

ASZ | ASZ | ASZ | ASZ
15 16 17 18

Collector -base voltage

(open emitter) -Vcpo  max. 100 60 60 | 100 V
Collector -emitter voltage
(open base) -Vcgo max. 60 32 32 32V
Total power dissipation
up to T,y = 45 °C Piot max. 30| 30| 30| 30 W
Junction temperature T, max. 90 90 9 | 90 °c

J
D.C. current gain at Tj =250C

e v > 20| 45| 25| 30
lc=14;-Veg=1V BFE . 55| 130 75| 110
15| 35 20| 20
l.=6A: - = h >
lg=64A; -Veg=1V FE - 30| 80| 45| 65
Transition frequency
—IC =1 A; _VCE =5V fT typ. 200| 250 | 220 | 220 kHz
MECHANICAL DATA Dimensions in mm
TO-3 7max
Collector connected o 1315
to mounting base |
No
] 1y
Bl :
38 8 =
\ -
) I
7208677 < 11

Accessories available; 56201e

May 1968 1

Il



ASZ15t018

RATINGS (Limiting values) 1)

Voltages ASZ | ASZ | ASZ | ASZ

Collector -base voltage 1> 16 17 18

(open emitter) 2) _VCBO max. 100 [ 60 60 100 V

Collector -emitter voltage
(open base)

(see also pages 12 and 13) -Vcgo max. 60| 32 32 32 Vv
Emitter -base voltage

(open collector) -VEBO max. 401 20 20 40 Vv
Currents
Collector current (d.c.) mile max. 8 A
Collector current (peak value) -Iem max. 10 A
Emitter current (d.c.) IE max. 9 A
Emitter current (peak value IEM max. 12 A
Base current (d.c.) -l ,max. 1 A
Base current (peak value) -Igm max. 2 A

Power dissipation (see also page 9)

Total power dissipation

up to Tpyp = 45 °c Peot max. 30 w

Temperatures
Storage tmperature Tstg -65 to +90 oc
Junction temperature: continuous Tj max. 90 oC
incidentally Tj max. 100 oC

THERMAL RESISTANCE

From junction to mounting base R¢h j-mb = 1.5 oc/wW
From mounting base to heatsink Rth mb-h = 0.2 oc/w
From mounting base to heatsink

with lead washer and mica washer Ry mp-h = 0.5 oc/w

Ly Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.
2) When switched from a thermally stable on state with max. junction tempera-
ture to a not stabilized cut-off condition, =Vcpomax is allowed,
provided T, < 55 °C and Rep, j-a <9 °C/W for ASZ16 and ASZ17
Rth j-a < 5 °C/W for ASZ15 and ASZ18

am
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ASZ15t018

CHARACTERISTICS T. = 25 °C unless otherwise specified

Collector current

IE = 0; ‘VCB =0.5V "ICBO < 0.1 mA
IE =0; -Vep = -VeBOmax -Icpo < 3.0 mA
Ig = 0; ~VeB = ~VeBOmax: Tj = 100 °c -Icpo < 30 mA
Emitter current
Ic = 05 -VEp = ~“VEBOmax ~1gBo < 3.0 ma
Base current ASZ15| ASZ16 | ASZ17 | ASZ18
17.5 7.2 13 9 mA
Ip = 1 A; =0 - -
E Ve Ip < 50| 21.5 38 | 33 mA
> 190 73 130 90 mA
Ir=6A; Vep=0 - - -
E-6 CB i < 375| 165 | 285 |285 mA
Emitter -base voltage
0.6 - 0.4 - \Y
Ip=6A; Vep=0 -
E CB VEB < 1.6 1.4| 1.4 |16 Vv
Saturation voltages
-VCEs < .4 0.4 0.4 0.4 V
-Ic=10 A; -Ig=1A sat
c! B ~VBEsat < 1.4 1.4 | 1.4 (1.4 v
Emitter -base floating voltage
Ig=0; =Vgg =60V -VEBifl < 0.5 - - 03 v
Ig=0; -Veg =48V ~-VEBfl < - 0.5 0.5 - v
D.C. current gain
> 20 45 25 30
~-1~=1A; -V =1V h = -
Ic CE FE < 35 130 75 110
> 15 35 20 20
“1~=6A; - =
lc=6A -Vce =1V hFE < 30 80 45 | 65
Transition frequency
—IC =1 A; -Vcg=5V It typ. 200 250 220 220 kHz
Collector capacitance (f = 500 kHz)
Ig=1lg= 0; =Vgp=5V Cc typ. 190 190 190 190 pF
Emitter capacitance (f = 500 kHz)
=1, = 0; -Vgg=5V Ce typ. 150 150 150 150 pF

May 1968 3



ASZ15t018

CHARACTERISTICS (continued) T, = 25 °C unless otherwise specified

J

D.C. current gain ratio

of matched pairs

-IC =0.3 A hFEI/hFEZ <

..IC

Switching times

Circuit I:
ASZ15:
ASZ16:
ASZ17:
ASZ18:

Circuit II:
ASZ15:
ASZ16:
ASZ17:
ASZ18:

Rp= 10 Q; R1 =220 9; R, = 12Q

-Ig = 75 mA delay time tq
-Ip = 35 mA rise time t
B I~ = r
-Ig = 60 mA lg=14 storage time  tg
-Ig = 50 mA fall time tg
Rp=19;R1=13Q; R, =1.2Q
-lg = 1632 2 d_elay Fime tq
-1 : . 1.=10A rise tlme' t.
-lg= 1.0A C storage time  tg
-lg= 1.0A fall time tg

Test circuit:

720847

T i | reverse pulse: Vgg =2V

tp =45ms
tr < Sus
tf < Sus
f =20Hz

t—

output pulse

ANANANA

ANANA

1.25
1.25

25
10
20

20
15
35

us
us
us
us

us
us
us
us
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ASZ15 to 18

APPLICATION INFORMATION

Typical operation in a d.c. to d.c. converter

20044F (300V)

" A ®

38-1200

*

200uF (300V)

08T - Yo +

The data below have been designed for continuous operation up to Tamp = 55 °c.
Incidentally, operation up to Tampp = 60 OC is permitted.
(Based on Ry j-a = 15 °c/w per transistor)

VS = 28V Losses
Ig = 25 A In transistors : 2x2 W
Pg = 70 W In diodes : 2x0.3 W
Vg = 220 V In biasing resistors : 1.7 W
IO = 270 mA In transformer : 3.7 W
Po = 60 W
n = 8 %
f = 450 Hz
Transformer data
The transformer core consists of square loop material
(Telcon HCR alloy type 227)
Stacking height = 15 mm
NI + N2
o o .
" e N3 +Na e bifilarly wound
N1
NI = N2 = 46 turns of enamelled copper wire,
NG Ns 1 mm
N3 = N4 = 5 turns of enamelled copper wire,
N2 N1+ N2
Ns 0.5 mm
E 7
v NS = 190 turns of enamelled copper wire,
0.5 mm
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ASZ15 to 18

OPERATING NOTES

Determination of peak power ratings under fault conditions and/or surge oper-
ation shorter than the temperature stabilisation time

p - Ljmax - Tamb - (Rth j-mb + Rth mb-h+ Rth h-a) - Ps
P Rih ¢+ 8-Rth h-a

For a pulse duration, longer than the temperature stabilisation time

P Tj max - Tamb _
P Rih jomb * Rth mb-h * Rehh-a  °
P
T
-
7
P
7 ’
— t
Where:
. = Wlaa A 3~
Lp - VULDC ou. au
T = pulse per1od
5 = duty cycle = tp/T
Pg = steady state power dissipation
Pp = permissible pulse power dissipation over Pg
Rth j-mb = thermal resistance from junction to mounting base
R¢th mb-h = thermal resistance from mounting base to heatsink
R¢h h-a = thermal resistance from heatsink to ambient
Rin t = transient thermal resistance = f(t, §); see page 14
(for durations longer than the temperature stabilisation
time

Rih t = Reh j-h = Reh j-mb + Rth mb-h)
Tj max = maximum permissible junction temperature
amb = ambient temperature

Temperature stabilisation time = 1 s (see page 14)

Example: Pg=5W, t=1ms, 6 =0.1, Reh mp-h = 0.5 °C/W,
Rthha—4 25 °C/W and Tamp = 25 °C

From t = 1 ms and 6= 0.1 it follows that Ry}, ¢ = 0.28 OC/W(page 14)

90 - 25 - (1.5+0.5+4.25)x 5

Then Py = 0.28+0.1x4.25

=47.5W
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ASZ15 to 18
7207960
ASZ15
15
_IC
(A)
Tj=25°C
See notes
10
5 o
Vi
\,Q)
I A
I
A Ho
] — =
0 - HINYBE =2V
0 20 40 0 80 —VCE( V) 100
ASZ 16} T TR
JASZ17 ] EEsmmmmaE
TT]
15] T T ENEE
T .
-1 I i
(A) T Tj=25°C || I
- ;Sff ngtes ‘ T
10 T ‘
- - 4 — n
] -
5 u § S
H-1g=0 xé;\t NN
I —t E*"Q\V’L* TTT T
{ - | 1 j l‘—
0 L1 [ |
0 20 40 60 80 _VCE (v) 100
12 ” May 1968




ASZ15 to 18

ASZ18 i
g
5 .
-1 ]
(4) T=25°C
See notes
10
5 x L
- Ig=0 \S.
<
I o -
-
% 20 40 60 80 =Yg (V) 100
NOTES

I region of permissible operation under all base-emitter conditions
Il additional region of operation when the transistor is cut-off with +Vgg = 2 V

During switching-off, voltages higher than indicated by the minimum avalanche

breakdown curves at +Vgg = 2 V are allowed, provided the transient energy is
less than 8 mWs.

May 1968 13



ASZ15 to 18

10 o 7206050~ 1.19.26.qe
S - - - - I 1= T
Rent Valid ot Rep mp-p < 05°C/W = i
(°C/W) I : R
[6=1
o
15 S=caatll
1 -
—a2
-
Q1 T~
_ ——""‘""7 )
10' =22 "
—— :T '2 >
— - —— -
— _0.01 I - stabilisation time
— 008
10— 000 |
0.001 i
Z -
107
0 03 107 107 02 107 1
pulse duration (s)
80 1()' LJL - 1{ I ?#__g
e JE LTS
bt p ey s iila Bi.
L 7 =25°C 1
Q Vee= IV BERREE
60 typical values |+
"’\s*_\’ 1 T I BRR
& ~ 1 T 7T
™ 1 BESEEEN
'qT ?>/; AN 55s~ T L ul it
40| o
s? - 44
,\5 = ~ I 4‘:
20 nn = ] w_:
I [ EEEEEEE
0 T T NN
0 2 4 6 8 10 -Ic (A) 12
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ASZ20

P-N-P ALLOY DIFFUSED TRANSISTOR

P-N-P alloy diffused germanium transistor in a TO-7 metal envelope. It is intend-
ed for use in wide band amplifier applications and current mode switching.

QUICK REFERENCE DATA
Collector-base voltage (open emitter) _VCBO max. 40 V
Collector-emitter voltage (Rg/Rg ~ 6) -VGER max. 40 V
Collector current (d.c.) e max. 25 mA
Total power dissipation up to Tymp = 25 °C Piot max. 110 mW
Junction temperature Tj max. 75 °C
Therm‘al 1'§s1§tance. from junction to Rep i-a 0.6 OC/mW
ambient in free air J
MECHANICAL DATA
TO-7 Dimensions in mm
s
[ 3
©
~ 3/
i e
< lob 5!
@ g |
-~ —1 )
mLV QL
. — 1
o~ N | |
s\_‘ .‘\—J 9§ max | 3g1min
== : e

D =shield lead (connected to case)

Accessories available: 56207

|
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ASZ20

RATINGS (Limiting values) 1)
Voltages
Collector-base voltage (open emitter)

Collector-emitter voltage (Rg/Rg < 6)

Currents

Collector current (d.c.)
Base current (d.c.)
Reverse base current (d.c.)

Reverse base current (peak value)

Power dissipation

Total power dissipation up to Tamp = 25 °C

Temperatures
Storage temperature
Junction temperature : continuous

incidentally

THERMAL RESISTANCE

From junction to ambient in free air

publication 134.

-VcBo
-VCER

max. 40
max. 40
max. 25
max. 25
max. 1
max. 10

max. 110

-35to+73
max. 75
max. 90
= 0.6

AV

mA
mA
mA
mA

mW

°c
()C

oc /mW

l) Limiting values according to the Absolute Maximum System as defined in IEC

May 1968



ASZ20

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current

IE =0; ‘VCB = 6V —ICBO < 4.5 MA

IE =0; —VCB =40V —ICBO < 50 uA
Emitter cut-off current

Ic = 0; —VEB = 1V -lggo < 50 WA
Base current

Ig = 1mA; -Veg=6V -1y < 25 uWA

Ig = 10 mA; -Veg =2V -Ip > 20 MA
Base-emitter voltage

IE = 1mA; -Vgp = 6V -VBE 210 to 330 mV

Ig =10 mA; Vg =2V -VBE 260 to 400 mV
Frequency at which |hge| =1

> 40 MHz
~ = At =V ~p = -

lg= 1mAi ~Vepg =06V f tvp. 75 MHz

Ig = 10 mA; -Veg =2V ) > 100 MHz
Collector capacitance at f = 0.45 MHz

Ig " le=0; -Vgg =06V Ce < 2.5 pF
Feedback impedance at £ = 2 MHz

Ig =1mA; -Veg =6V |Zrp | < 120 Q
h parameters

Ig < 10 mA; Ve <6 Vi Tymp = 60 °C ~hgp < 1.0l

-lc = lmA; -Veg =6V; f=1kHz hte > 45
Noise figure at Rg = 500 @
B o ] e . typ. 5 dB
-lg= ImA; =Vop =6 V; f 1 kHz F Z 90 dB
f = 450 kHz F < 6 dB

May 1968



ASZ20

. 7208063
At —} - - .
1511, = 70pA
_IFV" i jii R
HN ¢ g0pA T
NE (mA) P
m\\‘{ F T 5]0‘JA EEEESNEEE [
o0 - 1 -
- 4 - 1 lpoyA _;J -
A
30pA
5 RS
H 200A |11
mBEN
\ Y
1] N 11 0pA
75H-Ig WA} 125 0 - 10;—-11/CE(V)1:g0r$ -
- N hiral | |
typical values H
T Tomp=25°C
HH 2001
] i T 1
o LA
s (mV) ]
B T aRsaRE
H400
|
| |
1 {
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ASZ20

7202008/119.26. bj
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ASZ20

7208066
. L T TTTI
) Common emitter circuit
“ie ISMHZ A || typical values

(mn’g e Tamb=235°C

) AT = \
° y. & J00MHz
7M. |
(]
P SMHz H——
Y
S/ [
1 X ‘-(\ Qs
S ===
off o
05 _
e /' 045MHz |
ol
01 oz 05 2 5 0 2 50 100 g, (mdM)
=1
1000 [Yrel®@42) 100 so 0 10 s 2 1

Common emitter circuit
typical values

Tompb =25°C

7208067
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ASZ20

N 000y >

% A7
2%

Common emitter circuit
typical values

7c-7mb =25°C
270°
7206065
7208064
T TTITH E H 1
2000f— o tor ot | Loy
WCoe Common emitter circuit ) I 100MHz i
- typical values i |
('L;ééo) Tomp =25°C ] ] / Ll
——E SR e il F T Ig_tjo—»-
Rl L S
- e - t T - ¥ R B T + B + - x 4 -+
500 : S RE! i l / (/ N
- - ! Pt i / + ,/, AN j .:—q
EEi 7 R
B s e o s %, r
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100 | » // ‘
I F »i —— “_‘G T
- 1 T TT IR D S B
50}~ 1 t - ,/f H -
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ASZ20

Maximum allowable collector —emitter voltage (with impedance between base
and emitter and —Ic =1mA)

4L r T T T T T T T T T TTTTIT7]T TT T T T T T I TTTTT T~
f N I =ImA 8
_V 1S
CER I 2
() NG My
. — — 3
30 N Z zgl
AN
N\
N
N
N
20 N
10 —
0 L Ll A A ISEEEEEEN Il 1l 1 il L IBNEENEEN -1 A L 1 1 Ll
) 2 5 0 20 50 100 Zg/Zg 500 1000

8 May 1968



ASZ 21

GERMANIUM ALLOY DIFFUSED TRANSISTOR

P-N-P transistor in a TO-18 metal envelope. It is intended for use in high-speed

saturated logic applications.

QUICK REFERENCE DATA
Collector-base voltage (open emitter) -VeBo max. 20 V
Collector-emitter voltage (open base) -VCEO max. 15 V
Collector current (peak value) -lcMm max. 50 mA
Total power dissipation up to T, = 25 °C Prot max. 120 mW
Junction temperature T max. 85 ©C
D.C. current gain at Ty = 25 °C
‘IC =10 mA, _VCE =0.5V hFE = 30
Transition frequency
L lg =10 mA; -Vog =2V [T = 300 MHz |
—— — —
MECHANICAL DATA Dimensions in mm
TO-18
Collector connected to case
3
E
=]
3
[ o
5 T ——
%x: ———
d* | :

| i
H
53m | g

Accessories available: 56246, 56263

|
!
|

"71057771;
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ASZ21

RATINGS (Limiting values) 1)

Voltages
Collector-base voltage (open emitter) -VeBo
Collector-emitter voltage (open base) -VcEo
Currents
Collector current (d.c. or average over -1

any 20 ms period) C
Collector current (peak value) -IcMm
Emitter current (d.c. or average over 1

any 20 ms period) E
Emitter current (peak value) IEM
Power dissipation
Total power dissipation up to Tamp = 25 °C Peot
Temperatures
Storage temperature TStg
Junction temperature T

THERMAL RESISTANCE

max. 20 V

max. 15 V

max. 30 mA
max. 50 mA
max. S mA

max. 10 mA

max. 120 mW

-55t0+75 °C

max. 85 °C

From junction to-ambient in free air Rip i-a = 0.50 0C/mW
From junction to case Ry jc T 0.18 °C/mW
CHARACTERISTICS Tomb = 29 OC unless otherwise specified
Emitter cut-off current

IC = 0; _VEB =0.5V ‘—IEBO < 2 uA

Currents at reverse biased emitter junction
Vg = 15V; ~Vgp = 0.2 V5 T, = 60 © ~Icex < 00 A
CE ™12 Vi =VER = Y:4 Vi tamp = C +IgEx < 60 A

publication 134.

1 S .
) Limiting values according to the Absolute Maximum System as defined in IEC

May 1968



“ asz21

CHARACTERISTICS (continued)

Breakdown voltages at T,y = 60 oc

' =25 9C ‘rwise specifie
amb - 25 ~C unless otherwise specitied

Ig = 0; —IC = 100 uA —V(BR) CBO > 20V
IC = 0; —IE = 100 uA _V(BR) EBO > 2.5V
Sustaining voltage
Ig = 0; -Ic = 5mA ~VCEO sust - 9V
Saturation voltage
—IC =10 mA; —IB =1 mA =V(CE sat 0.35 V
-Ig = S0 mA; -Ig = 3 mA 'VCE sat -~ 1.10 —
—
Base-emitter voltage —
-1g = 10 mA; -Ig = 0.44 mA \/BE 0.251t0 0.5 V
-Ig = 30 mA; ~Ig = 0.9 mA -VBE 0.35100.75 V
D.C. current gain
"IC = 10 mA; —VCE =0.3V hFE > 30
-1~ =30mA; -Ver =1.0V hrw > 50
o v ro
Collector capacitance
IE=IC=O;—VCB=0V Ce < 5> pF
Emitter capacitance
IC=IC=0; -Vgg =1V Ce 12 pF
Transition frequency
Ig =10 mA; -Veg =2V fT > 300 MHz
May 1968 3



ASZ 21

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

Switching characteristics

Test circuit:

-Vs

~Tem=10mA | {3000

to
oscilloscope

output
voltage

input
voltage

7208048

' typ. 30 ns
Delay time 'd 151040 ns
' ' typ. 20 ms
Rise time tr 10 to 35 ns
4 ' typ. 40 ns
Storage time 's 25t0 60 ns
Fall time Yo e S
1000 7208070 25to0 55 ns
Teso
(pA) I §
| il
‘ /]r‘Vca=
100 415V
i ,,l / "l H
t ‘,‘ l‘ 0.5V
\S~ ain
g Ry
‘ v
10 /% /
y AW -
2 v D I S
R
Ll xy R
of

I
Ll LL

0 50 Tamb©C) 100

4 May 1968



ASZ23

LL

ALLOY-DIFFUSED TRANSISTOR

P-N-P alloy -diffused germanium transistor in a TO-7 metal envelope with a shield
lead connected to the case. It is intended for generation of short duration pulses.

RATINGS
Emitter-base voltage (open collector) -VEBO max. 2.0 V
Collector current (peak value) -IcMm max. 100 mA
Total power dissipation up to Tcase = 25 °C Ptot max. 100 mW
Storage temperature Tstg -355to+75 ©C
Junction temperature Tj max. 75 ©C
THERMAL RESISTANCE —
['rom junction to ambient in free air Rih j-a < 0.6 9C/mw
From junction to case Rth j-c = 0.5 °C/mw
CHARACTERISTICS
Collector cut-off current
=0 —Vep = 1 tp- 2 pA
Ig =0; -Vgp =06V IcBO - 8 A
Emitter cut-off current 100 A
- - = typ. n
Ic=0; -VE=0.5V -1EBO 2P s00 na
C()Ille:tno)f' ~—blase: hlrre:i(down voltage N typ. 94V
E-9 7€ (BRYCBO "5 5 30 v
Collector capacitance
Ijp =1g = 0; =Vgg =6V Ce < 4 pF
Collector current rise time when
switched to =IcM = 60 mA tr typ. 1 ns
MECHANICAL DATA Dimensions in mm
TO-7
5
£
®
3
Is)
:
g —_———————e———— ]
{2 G
2 95m 381™"
-« 72Tsa?’l
D =shield lead (connected to case)
May 1968 1






AU101
AU102

GERMANIUM P-N-P POWER TRANSISTORS

Alloy diffused transistors inametal envelope with the collector connected to the case.
The AUIOI is meant foruse in a line deflection output stage: the AUL02 for the cor-
responding driver stage.

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

< . AU101 -V max. 120V
Collector-basc voltage (open emitte CBO
‘o ector-basc voltage (open emitter) AUL02 VRO max. 40V
Collector current (d.c. and average) -Ic max. 10 A
Total power dissipation Piot max. 10 W
Junction temperature (continuous) Tj max. 90 ©°C
THERMAL RESISTANCE
From junction to mounting base Rep j-mb 2.0 OC/W
CHARACTERISTICS Tj = 25 0C unless otherwise specified
D.C. current gain
AUI101L hpp 12 to S0
IE = 10A;V =0
E CB AU102  hpp > 7

Transition frequency
-Ic=0.5A; -VCg =2V f1 > 400 kHz
Fall time from -Ic = 8 A

AU101 ty < 2.6 us
s = (0]

T 90 °C ALIT02 ty < 3.9 pus
MECHANICAL DATA Dimensions in mm
Collector connected to case

7mox
315
S R M
0!0.:
N
F—?_
E
28 g 9
R Y I3
| i
1 | AN ‘
14

T
i

7208677 | g—11 |

FOR NEW DESIGN THE SUCCESSOR TYPES
AU103, AU104 (P-N-P) OR BUI105 (N-P-N) ARE RECOMMENDED

May 1968 1






AU103

POWER TRANSISTOR

P-N-P germanium alloy-diffused transistor in a metal case, primarilyintended
for use in line-deflection output circuits of television receivers.

QUICK REFERENCE DATA
Collector -base voltage (open emitter) -VcBo max. 155 V
Collector -emitter voltage (+Vgg =1 V) -VCEX max. 155 V
Collector current (peak value) -Icm max. 10 A
Total dissipation up to Tmjp = 85 9C Piot max. 10 W
Junction temperature Tj max. 90 ©OC
Thermal resistance Rth j-mb = 1.5 9C/W
Emitter -base breakdown voltage
-Ig = 100 mA (open collector) -V(BR)EBO > 4V
D.C. current gain at Tj =25°C
-g =10 A; -VCE =1V ) > 15
Transition frequency at Tj = 25 °C
-Ic =0.5A; -Veg =2V fT typ. 15 MHz
Fall time ty < 1.7 wus
MECHANICAL DATA Dimensions in mm
tC(l)oilaesc;or connected 266m™ P 315
39

169

203 max

1

395 mex
301

I

7208671 ‘n

Accessories available: 56201e

May 1968 1



AU103

RATINGS (Limiting values) 1)

Voltages
Collector-base voltage (open emitter) -VCcBO max. 155 'V
Collector -emitter voltage with +VBg =1 V

(See also page 5) -Vogx  max. 155 V
Currents
Collector current (d.c.) -Ic max. 10 A
Collector current (peak value) -IcMm max. 10 A2)
Emitter current (d.c.) IE max. 12.5 A
Emitter current (peak value) IEM max. 12.5 A
Base current (d.c.) -Ig max. 2.5 A
Base current (peak value) -Igm max. 2.5 A
Reverse base current (d.c.) +1p max. 0.1 A

Reverse base current (peak value)
t =5us +IBM max. 2.5 A

Power dissipation (See also page 6)

Total power dissipation up to Ty = 85 OC Prot max. 10 W

Temperatures

Storage temperature Tstg -55 to +90 ©C

Junction temperature: continuous Tj max. 90 ©C
incidentally T max. 100 °cC

THERMAL RESISTANCE

From junction to mounting base Rith j-mp = 1.5 oC/w
From mounting base to heatsink
without mica washer Rth mb-h = 0.2 °c/w
with mica washer Rth mb-h = 0.5 oCc/w

1y Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.

2) Non repetitive peak collector current: 20 A

2 May 1968



AU103

CHARACTERISTICS

Collector cut-off current

Ig =0; -Vcg =155V
IE = 0; -Vgp = 155 V; Ty = 100 °C
Base-emitter voltage

IE = 10 A; -VGg = 0.5V

Collector -emitter saturation voltage

-Ic =10 A; -Ig=0.8 A
(See also page 7)

Emitter -base breakdown voltage

OC unless otherwise specified

-Ico < 10 mA
-IcBO < 60 mA
-VBE < 0.7 V

~-VCEsat < 0.7 Vv

Ic = 0; -IE = 100 mA -V(BR)EBO > 4 v
D.C. current gain
-Ic=10A; -Vgg =1V hFE > 15
Transition frequency
-Ig=0.5A; -Vcg =2V fT typ. 15 MHz
Switching times when switched from
-IB=0.8 Ato VBg =4V
measured at -Ic = 10 A
(See also page 4 and page 7)
storage time tg 3 us
fall time tf < 1.7 wus
May 1968 3



AU103

MEASUREMENT OF SWITCHING TIMES

Fig.l: Circuit diagram

WF
o~ o oscilloscope
0540 10

input

signal

o 7209475

Fig.2: Input signal
_ 5ms N
IAY -
0 p——
— +— -1 =08A —
« T 40ps
t=0
Fig.3: Output signal 10A
10°/o
90°/o N
0 ‘ SN t
121 a)c
Filsk,,.._," tfd,l !

t=0

May 1968



AU103

1 = permissible region of operation under all base-emitter conditions §
provided no ratings are exceeded. 3
15 For pulse operation P); > 10 W is allowed provided T < 150 us ,';
and 6§ < 0.5 la
-I¢| 1I = additional region of operation for pulse conditions only, when the
(A) transistor is cut-off with +VBg > 1 V
Collector -emitter voltage pulse condition: T < 150 us; 6 < 0.25
- : 1
10
ot
1—-.‘ .
T r 5=
5 — % —
Iz({g<0) Iceo-
] ] Icex (FVge=1V)
SNIL(1,>0) A VEEERREE!
0 e cS\EEEEEEE
0 50 100 150 200 -Veg (V) 250
Base current versus collector current g
-I¢ Tj =25°C g
(A) ~VYopg=1V L
10 e 3
T min ity typ maxfs.
s A 7 -
P A
r e pZ 7
4 /' //
2 - /’ - / pe
/P / /|
1 Vi
— i
Z
[ /
05 8 74
2 / v
| / LA
0z 4 / /
o1 /
o1 02 05 1 2 5 10 20 50 100 -Ig(mA) 1000
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AU103
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AU103
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AU103

APPLICATION INFORMATION

brillionce
control

| EHT
kv

input signal

AU103 ' 5.2uF -160V

3.5V

1240, > deflection

i unit
e 1. [F
20us D 68nF

" limai{y
control
BY118 AT4036

¢ —
8 ! 7208476

Typical parallel efficiency circuit for 900 deflection with an E.H.T. of 11 kV and a
flyback ratio of 17.5%

nv
4é

7208073
100 —Vep=155V
~Ieso "
(mA) //

10 -

S

1 i |
0 0 50 T (°C) 100
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AU104

POWER TRANSISTOR

P-N-P germanium alloy-diffused transistor in a metal case, primarily intended for

use in line-deflection output circuits of television receivers.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VeBO
Collector -emitter voltage +VBg = 1V) -VcEX
Collector current (peak value) -lcm
Total dissipation up to Ty = 77.5 °C Piot
Junction temperature Tj
Thermal resistance Rth j-mb
Emitter -base breakdown voltage

-Ig = 100 mA (open collector) ’V(BR)EBO
D.C. current gain at Tj = 25 °C

-Ig= 12A; -VCg =1V hpg
Transition frequency at Tj = 25 °C

—ICZO.SA; -VCE =2V fT
Fall time tf

max. 185 V
max. 185 V
max. 12 A
max. 15 W
max. 90 OC

= 1.5 oC/W
> 4 VvV

> 14

typ. 15 MHz

< 1.8 us

MECHANICAL DATA

Collector connected to case
g‘smox

266™

Dimensions in mm

315

163

—— e - — ]

395 max
301
L
203 max

&
I $ b J

109 L2 D |

13
n

FOR NEW DESIGN THE SUCCESSOR TYPE

BU105 (N-P-N) IS RECOMMENDED

I
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AU104

RATINGS (Limiting values) l)

Voltages
Collector-base voltage (open emitter) -VcBO
Collector-emitter voltage with +VBg = 1 V

(See also page 5) -VcEX
Currents
Collector current (d.c.) e
Collector current (peak value) -Icm
Emitter current (d.c.) Ig
Emitter current (peak value) IgMm
Base current (d.c.) -IB
Base current (peak value) -Igm
Reverse base current (d.c.) +Ig

Reverse base current (peak value)
t=5us +HBMm

Power dissipation (See also page 5)

Total power dissipation up to Tpp = 77.5 °C Ptot

Temperatures

Storage temperature Tstg

Junction temperature: continuous T]
incidentally Tj

THERMAL RESISTANCE

From junction to mounting base Rth j-mb
From mounting base to heatsink
with lead washer, without mica washer R¢h mb -h
with lead washer and mica washer Rth mb-h

max.

max.

max.
max.
max.
max.
max.
max.

max.

max.

max.

=55 to
max.

max.

+90
90
100

°C

o¢c

oc/w

oc/W
oc/w

ly Limiting values according to the Absolute Maximum System as defined in

IEC publication 134,

2) Non repetitive peak collector current: 25 A,
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AU104

CHARACTERISTICS Tj = 25 OC unless otherwise specified

Collector cut-off current

IE =0; -Vgp = 185V ‘ICBO < 10 mA
Ig =0; -Vcp = 185 V; T] =100 °C ~-IcBoO < 60 mA

Base-emitter voltage

Ig =10 A; -Vcg=0.5V -VBE < 0.75 V
~-lc=12A; -VCg =1V -VBE < 0.95 V
Saturation voltages (See also page 8)
R . _ -VCEsat < 0.85 V
Ic=12A;-Ig=1.3A Vet < 0.85 V
Emitter -base breakdown voltage
IC =0; —IE =100 mA —V(BR)EBO > 4 Vv
D.C. current gain
-Ic=10A; -Vgg =1V hrpg > 15
“Ig=12A; -VCE=1V hFEg > 14
Transition frequency
-Ic=0.5A; -Vcg =2V fr typ. 15 MHz
Switching times when switched from
-Ig=1.3Ato+VBg =4V
measured at =Ic = 12 A
(See also page 4 and page 6)
storage time tg < 3 wus
fall time te < 1.8 wus

May 1957 3



AU104

MEASUREMENT OF SWITCHING TIMES

Fig.1: Circuit diagram

1pF
084 oscilloscope
O— MMM ——MWIWM—
input 0540, 10 ~
signal Vg 1ov
I +
O zoweea
Fig.2: Input signal
" 5ms
4V o
0 —>t
— «— -Ig =13A —
40 ps
t=0
Fig.3: Ouput signal 124
} 10%6
o
0 Q/o t
tS tf 7203855
t=<0

>

|| May 1968



AU104

N
eot Max. permissible power dissipation versus ambient temperature §
4] IR «Q
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EEEEE 11
0 T
0 20 40 60 80 Tamb (°C)
1 T = permissible region of operation under all base-emitter 8
=3
conditions provided no ratings are exceeded S
5 For pulse operation Pyy > 15 W is allowed provide¢§
—Ic 1 T <150 us and 6< 0.6 «
(A)
II = additional region of operation for pulse conditions only,
when the transistor is cut-off with +Vgg > 1V
10442 Collector -emitter voltage pulse condition: T < 150 us;
6<0.25
VARV L EEEEEEEEERENENERN
4 o T T T
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L 1 . t
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AU104

APPLICATION INFORMATION

AT 2038 BYX1v
-1V o 100pF | o
_ T‘GV Focus
to EHT flash over * T O
tecti cuit
protection cir BY 118 @Bvxm
|4
@§ % U-L Video
T
hd o)
°
_ _ Dy87 CEHT
input-signal 16kV
> AU104 z
« ) 0564
t
_] inpu
> SpF-125V
—rZ0ps = 1H ;
T Thus deflection

By 18] I AT To
100NF|

400V| linearity
control
AT 4035

O—zeww

Typical parallel -series efficiency circuit for 110° deflectionwithan E.H.T. of 16 kV
and a flyback ratio of 19.5 %
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AUY10

POWER SWITCHING TRANSISTOR

P-N-P alloy diffused transistor for non-saturated switching.

RATINGS 1)

Voltages

Collector-base voltage (open emitter) -VcBO
Collector-emitter voltage with +Vgg >0.2V -VCEX
Currents

Collector current (d.c.) -Ic
Emitter current (d.c.) Ig
Reverse emitter current -1g
Base current (peak value) -IpM

Power dissipation

Total power dissipation up to Tmp = 50 ©C Prot
Temperatures

Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to mounting base Rth j-mb
From mounting base to heatsink

with lead washer and micawasher Rth mb-h

MECHANICAL DATA

- 266™%

Collector connected
to mounting base

203 max

l) Limiting values according to the Absolute Maximum System as defined in IEC °

publication 134.

.

max.

max.

max.

max.

max.

max.

max.

70V
60 V
700 mA
750 mA
50 mA
750 mA
6 W

-55to+75 ©C

max. 75 9C
= 4 OC/W
= 0.5 oCc/w
7mal
-]
[ 43__‘]5
|
~Nof
| ] ¥y
—
%
N
1

7208677 | »

o |
n |
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AUY10

CHARACTERISTICS Tj =25 OC unless otherwise specified
Collector cut-off currents
Ig = 0; =Vgp = 60 V5 Tj =75 0C -IcBo < 4.5 mA
RBE =56 ©2; =VCE = 60 V; Tmp = 60 °C -ICER < 2 mA
Currents at reverse biased emitter junction
-IcEX < 1 “mA
+Vgg =1V; -V =60 V; T = 60 oC
BE CE =0 mb +IgEx < 1 mA
Emitter-base voltage
. Tmp = 60 0C A% > 0.1 V
- ; =Vgp = 10V; M EB :
Ig = 600 mA; ~Vcp Timb = 25 °C Vgg < 0.45 V
D.C. current gain
Ig =600 mA; -Vop = 10 V; Ty = 25 0C hFE > 40
Ig =600 mA; -Visp = 30 V3 Tj =750C hgg > 100
Collector capacitance
Ig =1 =0; -Vcp =10V Cc < 85 pF
Ig =lg=0; -Vgg =30V Cc < 45 pF
Transition frequency
> 60 MHz
-1~ = 300 - = .
¢ =300 mA; -Vgg =10V fr typ 120 MHz

Switching times

delay time tq < 0.2 wus
rise time ty < 0.2 us
fall time ty < 0.2 wus
(—IC) ‘Q;‘. I  Region of permissible d.c. operation up
mA : ShpEE - o50
600 S55553 5 oo sutme seens seens toTJ 75 °C
T . " II Additional region of permissible pulse
} - AN atlam < 1) 1igae & = N 9%
HH Ay Hi 1t UPCL(J.LI\III Kp S LU MO, VS UL, L0
400 l——-—‘i i R Ban III Permissible at switching off, provided
\ [ = L < 250 uH; typf < 15 us
1T -
20083
Ht
LR ! TN TS
0, r“T"lel L '!“‘L”T%'T* :
20 40 60 -Veg(V)
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0C22to 24

P-N-P POWER TRANSISTORS

High frequency power transistors in a metal envelope for use inhigh speed industrial
switching applications.

The OC22is intended for use in digital computers and high quality audio amplifiers.
The OC23is intended for use as pulse generator for a ferrite store.

The OC24is intended for use in digital computers, medium frequencytransmitters
and carrier telephony applications.

RATINGS (Limiting values) 1) 0C22 | OC23
Collector -base voltage (open emitter) -VCBO e
Collector -emitter voltage (open base) -VCEO ——
Collector current (peak value) -1
Total power dissipation up to Tpyp = 25 °C Pyt
Junction temperature TJ-
THERMAL RESISTANCE
From junction to mounting base Rth j-mb = 3.0 OC/W
From mounting base to heatsink
without mica insulation Rth mb-h = 0.2 oC/W
MECHANICAL DATA Dimensions in mm

Collector connected to mounting base

6™ ; 315

—— e  —

203 max
0

| -
i} b [}

9 7208677 |g- n >

1) Limiting values according to the Absolute Maximum System as defined in IEC
publication 134.
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0C22 to 24

—

CHARACTERISTICS

Collector cut-off current

Ip=0; Vg = 10V

Base-emitter voltage

-1 = 100 mA; _VCE =2V
-lc= 1A ; ~Veog =2V

D.C. current gain

—IC =100 mA; —VCE =2V

Slc 1A} =V =2V

Cut-off frequency

Tmp = 25 °C unless otherwise specified

1. typ. 20 MA
CBO < 100 KA
—\/BE Lyp. 0.25
~Vgg typ. 0.8 A%
0C23

0Cc22 0C24

hFE typ. 170 200
50 50

hFE 0
FE typ. 125 150

—_——

-Ic =400 mA; ~Vog =2V fhib typ. 2.5 MHz
Small signal current gain
-l =400 mA; -Vop =2V hee typ. 180
15 7208072 30 7208071
Base current versus collector Max. permissible total power
current [TIITITT1 Prot dissipation [T 3
~Ic “Veg =2V [ (W) I
(A) Tgmb=25°C'—_
/
- 4 S
1 min typ : qux 20
[ AT
-+ Sfy 1 P ]
o 78 \(:5
oS- ] eas
[ 19/ 1T ?\\a #
osH- AL 10 o u
EEAGEESREES RS ] %
+ -+ g+ttt +t -1 -
[ e aa f i
BuSRES | : :
7{( + 4 i foten I ] A +
I NN Bl l
s4EN | T T \
I 1 i o) ! il
% 10 —Ig(mA) 20 0 50 Tamp(°C) 100
N May 1968



0C26
2-0C26

GERMANIUM POWER TRANSISTOR

P-N-P transistor in a metal case for use in class A and B output stages atbattery
voltages of 7 and 14 V.

Type 2-0C26 consists of a matched pair, selected for operation in class B output
stages.

RATINGS (Limiting values)

Collector-base voltage (open emitter) —VCBO max. 40 V

Collector-emitter voltage (open base) -VcEo max. 20 V

Collector current 'e) max. 3.5 A

Total dissipation up to T\, = 75 °C Pt max. 12.5 W

Junction temperature Tj max. 90 ©C
CHARACTERISTICS 'l‘J =250C

D.C. current gain

-lc =30 mA; -Vgg = 14V hpg 20 to 75
—IC = 1A; —VCE = 1V hFE 20 to 55
—IC = 3A; -VCE = 1V hFE 15t 45
Cut-off frequency
-Ig= 1A; -Veg= 6V fhie typ. 4.5 kHz
MECHANICAL DATA Dimensions in mm
Collector connected to mounting base
7’V\OX
. ~
- 266™* - »“_ﬁ‘E‘JJS
I —
~Not
| ¥y
i
g |
S e
N Y
:m“x
\
{:__
[T 1

7208677 | g n —

FOR NEW DESIGN THE SUCCESSOR TYPE
AD149 IS RECOMMENDED
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0C30
2-0C30

GERMANIUM POWER TRANSISTOR

P-N-P transistor in metal case for use in class A and B output stages at battery
voltages of 7 and 14 V.

Type 2~OC30 consists of a matched pair, selected for operation in a class B circuit
with low distortion and low spread in quiescent currents.

RATINGS (Limiting values)

Collector -base voltage (open emitter) -Vcpo  max. 32V
Collector -emitter voltage (open base) -Vcgo max. 16 V
Collector -emitter voltage with Rgg < 500 €2 -VCER max. 32 V
Collector current (d.c. and average) -Ic max. 1.4 A
Total dissipation up to Tyyp = 45 0C Piot max. 4 W
Junction temperature Ty max. 75 ©C
CHARACTERISTICS Ty=25 oC
D.C. current gain
-lc = 10 mA; -Vcg =14V hrg typ. 32
-Ic =100 mA; -Veg = 7V hrg typ. 36
-Ic =800 mA; -VCg = 1V hgpg typ. 28
-Ilc=1.5A ;-Vgg = 7V hrg typ. 22
Cut-off frequency
-Ic=0.1A; -VCg =7V fhfe typ. 9 kHz
MECHANICAL DATA Dimensions in mm
Cellactor connected to mounting base
ehgmax
27me
- "
~oF Tl
X
|
o 3 £
- — i 1l © ) \-f
1 3 S
10.5 i\— 7208696
9.0 | 19.0max
| <







0C44
0C45

GERMANIUM H.F. TRANSISTORS

P-N-P germanium transistor in all-glass construction. It is intended primarily

for converter and mixer-oscillator applications.

RATINGS (Limiting values)

Voltages

Collector -base voltage (open emitter)
Collector -emitter voltage (open base)
Collector -emitter voltage with Rgp < 1.5 kQ2

Emitter -base voltage (open collector)

Currents

Collector current (d.c. or average over
any 20 ms period)

Collector current (peak value)

Power dissipation
o

(@

Total power dissipation up to Ty = 25

Temperatures
Storage temperature
Junction temperature: continuous

incidentally

THERMAL RESISTANCE

From junction to ambient in free air

MECHANICAL DATA

‘VCBO max. 15
-VCEO max. 5
‘VCER max. 15
-Vggo max. 12
-Ic max. S
“lem max. 10
Prot max. 85
Tstg =53 to +75
Tj max. 75
Tj max. 90
Rin j-a 0.6

5.2 max

I

< < < <

mA
mA

°c/mw

Dimensions in mm

1.5M(not tinned)

“50 max

37 min

7208676

The coloured dot indicates the collector

Oi7qu
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0oC44
0C45

CHARACTERISTICS

Tamb = 25 °C unless otherwise specificd

Collector cut-off currents 0C44 0OC45
_ ~ typ. 0.5 0.5 uA
=0; -Vecg = 2V -
Ig CB Iceo o7 9.0 2.0 wA
Ig=0;-Vgp =15V -Icpo < 10 10 wA
A, _ typ. 25 12 uA
=0; -Vog= 2V -
Ig CE Iceo  _ 75 40 A
Emitter cut-off current
_ _ typ. 0.4 0.4 upA
= 0; - = -
Ic Vep= 2V B0 O 9.0 2.0 A
Ig = 0; -Vggp=12V -IEBO < 40 40 uA
Base-emitter voltage
- . - _ typ. 150 170 mV
Ic=1mA -Veg =6V VBE 12510 185 | 145t0 195 mV
Collector -base capacitance at f = 450 kHz
_ ~ typ. 10.5 10.5 pF
- =1 A; - = '
Ic m VCg =6V Cp'e 7to 14 7to 14 pF
Small signal current gain at f = 1kHz
. 100 50
1. = A; - =6 typ
¢ 1mA ~Veg =6V ife 45t0 225 | 25to 125
Cut -off frequency
> 7.5 3 MHz
= A; - =
Ig=1mA;-Vgp=6V b yp. 15 12 MHz
Base-resistance at f = 450 kHz
L . _ typ. 110 75 Q
IC =1 mA, VCE =6V rbbl < 250 200 Q
y parameters at f = 450 kHz (common emitter)
—Ic =1 mA; "VCE =6V
Input conductance Sie typ. 0.6 I mol
Input capacitance Cie typ. 500 800 pF
Feedback admittance [Vre| typ. 20 20 po!
Transfer admittance Ve | typ. 30 28 mQ~!
Output conductance goe typ- 25 20 w1
Output capacitance Coe typ. 40 40 pF

May 1968



0C46
0C47

GERMANIUM SWITCHING TRANSISTORS

Germanium p-n-p transistors in all glass construction for medium current,

high speed, computer switching applications.

RATINGS (Limiting values) l)

Collector -base voltage (open emitter) -VGBO max. 20 V
Collector -emitter voltage with +Vgg > 0.2V~ -Vogyx  max. 20 V
Collector current (d.c. and average) -1 max. 100 mA
Collector current (peak value) -Icm max. 125 mA
Base current (d.c. and average) -1 max. 15 mA
Total power dissipation up to -Tamb =25 °C Prot max. 80 mW
Junction temperature: continuous Tj max. 75 ©C
incidentally T max. 90 ©°C
THERMAL RESISTANCE
From junction to ambient in free air Rep jra T 0.6 °C/mWw
CHARACTERISTICS at T; = 25 °c
D.C. current gain 0C46 0Cc47
-—IC =15 mA; -Vgp = 0 hFE 20 to 80 I 50 to 200
Cut -off frequency
Ig= 3mA; -Vgg=35V fheb >3 MHz >4.5 MHz
MECHANICAL DATA Dimensions in mm

1.5™%*(not tinned)

I

~ 15.Qmax 37 min

e .
7208676

The coloured dot indicates the collector

ET
3
[s]

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

1EC publication 134.
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OC57 to 59

L.F. TRANSISTORS

Germanium alloy p-n-p transistors in a hermetically sealed-in subminiature
metal case. The OC57, OC58 and OC59 are intended for use in pre-stages of
hearing aids.

RATINGS (Limiting values)

Collector -base voltage (open emitter) -VcBo max. 7 V
Collector -emitter voltage with RBg < 10 k2 -VCER max. 7 V
Collector -emitter voltage (open base) -VcEOo max. 3 V
Collector current (d.c. or average) -1Ic max. 5 mA
Collector current (peak value) -Icm max. 10 mA
Total power dissipation up to Tamp = 45 °C Peot max. 20 mW
Junction temperature Tj max. 75 ©C
THERMALU RESISTANCE
From junction to ambient in free air Rth j-a = 1.5 °C/mw
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off currents OC57 | OC58 | OC59
Ig=0; -Vgp=2V ~IcBoO typ. 1.5 1.5 | 1.5 uA
Ig = 0; -Vgp =2 Vs Tamp = 35 °C -Icpo  typ. 3.5 | 3.5 [3.5 WA
Ig =0; -Vgg=0.5V -IcEO < 100 100 | 120 wuA

Ig =0; =Vgg = 0.5 V; Tamp =35 °C -Icgo < 300 | 300 |300 pA
Emitter cut-off current

Ic=0; -Vgg=2V -IEBO typ. 1.5 1.5 | 1.5 uA
Base current

-Ic = 0.25 mA; -Vgg = 0.5V -1 typ. 8 4.5 |3.5 uA
Base-emitter voltage

-Ig=0.25 mA; ~Vgg = 0.5V -VBE typ. 120 120 | 120 mV

Small signal current gain at f = 1 kHz
-Ic = 0.25 mA; -Vgcg=0.5V
Cut-off frequency

h > 20 30 50
fe typ. 35 55 | 80

-Ic = 0.25 mA; -Vcg = 0.5V fhfe > 10 10 10 kHz
Noise figure
Ig=0.5mA; -Vgg=2V F < 10 10 10 dB
MECHANICAL DATA Dimensions in mm
&
[—] o
21
.
R N
| |
4 max ?‘—-—3'%7_.‘
< 55e702"

The coloured dot indicates the collector

FOR NEW DESIGN THE SUCCESSOR TYPE
BC146 (N-P-N) IS RECOMMENDED
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OC57 to 59

[[L{Small signal current gain| ~Veg =05V N
hte [T typical values Tamb = 25°C 2
150 f =1kHz
] 59
= gt
100 s
0ocs8
1 =
0C5
50
0
0 1 2 3 4 ~-Ic (mA) 5
8 —VCE =05V g
~Ie Tamp =25°C g
(mA)
6 o
592
4 tye
oc2r
ENENEE
2
et T T
P ENEESEEEEREEE EEEENEEEEESEE
= B T TR } EaE 1
EREN 1] ] T ANAY
0 i, L i
0 10 20 30 40 50 -Ig (uA) 60
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0C 60

L.F. TRANSISTOR

Germanium alloy p-n-p transistor in a hermetically sealed-in subminiature
metal case. It is intended for use in output -stages of hearing aids.

RATINGS (Limiting values)

Collector-base voltage (open emitter) -Vepo max. 70V
Collector-emitter voltage with Rgg < 10 k2 -VCER max. 7V
Collector-emitter voltage (open base) -Vcgo max. 3V
Collector current (d.c. or average) -I¢c max. S5 mA
Collector current (peak value) ~-lcm max. 10 mA
Total power dissipation up to Tymp, = 45 °C Piot max. 20 mW
Junction temperature Tj max. 75 ©°C
THERMAL RESISTANCE

From junction to ambient in free air Rip j-a 1.5 °C¢/mw

CHARACTERISTICS
Collector cut-off currents

Tamb = 25 °C unless otherwise specified

Ig=0: -Veg =2V -lcego  typ. 1.5 wA

I =0; =Vep =2 V; Tymp = 35°C -IcBo typ. 3.5 wuA

I =0; =VCg =2V -ICE < 120 pA

B ; CE CEO H

I3 =0: =VCE =2 V; Tymp = 35°C -lceo < 360 MmA
Emitter cut-off current

Ic-0: -Vgg =2V -1EBO yp. 1.5 wA

Collector current

—_— 3to 5.4 mA
=l =50 uAr -VCg =2V -Ic )

Knee voltage op. 3.75 mA
—IQ i 10 mA; -Ig = valjjc for which typ. 0.18 V
-lg= 1l mAat -Vgg =1V -VCEK < 0.25 V

Small signal current gain at f = 1 kHz ’
-Ic=0.5mA; -=Vcg =2V hfe typ. 60

Noisc tigure

I =0.5mA; -Vgg =2V F < 15 dB
MECHANICAL DATA Dimensions in mm
C\\ e gl

- B - —_—] OI

b ’I\Ti{/ ———-———:—'%:%
4.@“%4. ETRE
L
- T ™

The coloured dot indicates the collector
FOR NEW DIESIGN THE SUCCESSOR TYPE
BCl40 (N-P-N) IS RECOMMENDED

I
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0oCc60

8 Vg =2V N
I Ta‘n1 b= [25°C u g
(mA) ‘ f L';
6 "
Nliadl E
4 Xy
P d | }
— mif
—— (1] pd 4 ] NN 8 ]
2
1 411 1]
j5s = RN 1t
0 10 20 30 40 50 -Ig (uA) 60
hfe E,
£
i
150 7 @
Tompb = 25°C S
f =1kHz
|
100
typ
50
0
0 2 4 =Io (mA) 5
2 May 1968



0C70

GERMANIUM P-N-P TRANSISTOR
P-N-P transistor in all glass construction for general purpose applications.

RATINGS (Limiting values)

Collector -emitter voltage at +Vgg > 0.1 V -VCEX max. 30 V
Collector current (d.c. and average) -l max. 10 mA
Collector current (peak value) ~lcMm max. 50 mA
Total dissipation up to T,y = 25 °c Peot max. 125 mw
Junction temperature: continuous Tj max. 75 °C

incidentally Tj max. 90 °c
CHARACTERISTICS

D.C. current gain at Tj =25 9C

- . L typ. 40
=Ic = 0.4 mA; -Veg = 4.5V hgg 21 to 65
-~ = R -4 3V typ. 40
IC 10 mA; -Veg =4.5V hFE 18 to 33
Small signal current gain at T = 25 °c
—Ic =0.5mA; -Vgg= 2V hfe typ. 30
Cut -off frequency
-lg=0.5mA; -Vgg= 2V fhfe typ. 15 kHz
MECHANICAL DATA Dimensions in mm
- r‘1.5:“‘?j(not tinned)
T |
€ |
o ——
"’l | ‘6—%
— g
. o~
| 15.qux 37 min I
e e “az0sers > O

The coloured dot indicates the collector.

FOR NEW DESIGN THE SUCCESSOR TYPES
AC125, BC178 OR BC158 ARE RECOMMENDED
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oCc71

GERMANIUM TRANSISTOR

P-N-P germanium general purpose transistor in atl-glass construction.

RATINGS (Limiting values)
Collector -emitter voltage (open base)
Collector-emitter voltage (Rgg < 1 k2)

Collector current (d.c. or average
over any 20 ms period)

Collector current (peak value)

Emitter current (d.c. or average
over any 20 ms period)

Emitter current (peak value)

Base current (d.c. or average
over any 20 ms period)

Base current (peak value)
Total power dissipation up to Tamp = 25 OC
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

MECHANICAL DATA

-VCEO
-VCER

-Icm

Ig
IEM

-IgMm
Prot

Tstg

Rth j-a

max. 10
max. 30
max. 10
max. S0
max. 15
max. 70
max. 5
max. 20

max. 125

-55 to +75
max. 75
= 0.4

mA
mA

mA
mA

mA
mA
mW
oC
oC

oC/mW

Dimensions in mm

1.5M%*(not tinned)

150 max

37 min

g

The coloured dot indicates the collector

oarms

7208676

FOR NEW DESIGN THE SUCCESSOR TYPES

AC125, BC158 OR BC178 ARE RECOMMENDED

May 1968



oC71

CHARACTERISTICS

Collector cut-off currents

Ig =0; -Vgg = 4.5 \" -IcBoO
IB =0; —VCE =4.5V -Iceo
Base -emitter voltage
—IB = 10 uA; —VCE =4.5V ~-VBE
-Ig = 250 pA; -VCE = 4.5V ~-VBE
——— D.C. current gain
— -Ic= 1 mA; -VCg =4.5V hFg
—IC = 10 mA; —VCE =4,5V hFE
h paramaters at f = 1 kHz (common base)
Ig =3 mA; -Vgcp=2V
Input impedance hip
Voltage feedback ratio hrp
Small signal current gain -hfp
Output admittance hob
h parameters at f = 1 kHz (common emitter)
-Ic=3mA; -VCg =2V
Input impedance hie
Voltage feedback ratio hre
Small signal current gain hfe
Output admittance hoe
Cut-off frequency
~-Ic =3 mA; -VCE =2V fhfe
Noise figure at f = 1 kHz
-Ic = 0.5 mA; -VCE =2 V; Rg =500 © F

Tamb = 25 °C
typ. 4.5 MA
< 12 uA
typ. 150 uwA
< 325 uA
typ. 110 mV
80 to 155 mV
typ. 270 mV
210 to 385 mV
typ. 70
35to 125
> 30
typ. 55
typ. 17 Q
10 to 25 Q
typ. 8 104
typ. 0.979
0.968 to 0.987
typ. 1.6 un-!
< 2.7 uQ-l

typ. 0.8
0.4t0 1.5
typ. 5.4
7

< 1
typ. 47
30 to 75
typ. 80
< 200
typ. 10
typ. 10
< 15

k2
kS2

10~4
10-4

kHz

dB
dB

May 1968



0C72
2-0C72

GERMANIUM TRANSISTORS

P-N-P transistors in a metal envelope intended for a.f. medium power class A and
B output stages.

Type 2-OC72 consists of two transistors OC72 selected for low distortion class B
operation.

RATINGS (Limiting values)

Voltages
Collector-base voltage (open emitter) -VeBo max. 32V
Collector-emitter voltage (open base) -VCEO  max. 16 V
Collector-emitter voltage (Rgg < 1 k2) -VCER max. 32V
Emitter-base voltage (open collector) -VEo  max. 10V
Currents
Collector current (d.c. or average
over any 20 ms period) -Ic max. 125 mA
Collector current (peak value) -IcM max. 250 mA
Emitter current (peak value) IEM max. 250 mA
Base current (peak value) | IBM | max. 125 mA
Power dissipation
Total power dissipation up to Tamp = 25 0C
with cooling fin 56200 Prot max. 165 mW
Temperatures
Storage temperature Tstg =55 to+75 OC
Junction temperature: continuous Tj max. 75 ©C
incidentally T max. 9% ©OC
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0.4 OC/mW
From junction to ambient with cooling fin
56200 on a heatsink 12.5 cm? Rth j-a = 0.3 oC/mW
MECHANICAL DATA Dimensions in mm
o e - 1.5 (not tinned)
‘OY /(:;\ ol )
Ny 3 o ED‘ — !
] 54
. 1 E
bc | 15.7 max | 37 min S]
- ' e Ll =]

The coloured dot indicates the collector
FOR NEW DESIGN THE SUCCESSOR TYPE
2-AC132 IS RECOMMENDED

I

May 1968 1



0C72

2-0C72
CHARACTERISTICS Tamb = 25 °C
Collector cut-off currents
- - typ. 4.5 MA
. =0; -V =1 -
Ih 0 CB (VY IcBo - 10 pA
- - typ. 125 WA
=(0: -VgR = -
g =0 -VEB= OV ICEO 50 10 300 WA
Emitter cut-off current
- - typ. 4.5 KA
=0; -V =10V ~Ir
Ic =0; -VEB TEBO < 10 pA
Base-emitter voltage
— -Ic=1.5mA; -VCE = 6V -VpE 130 to 170 mV
— —Ic = 80 mA; —VCE =0.7V -VBE < 450 mV
-Ic =125 mA; -Vgg = 0.7V -VBE < 700 mV
Knee voltage
=Ig = 125 mA; -Ig = value for which
-Ig =135 mA at -Vgg =1V -VCEK < 400 mV
(mA) ~Ig
1351
125}~
.
| |
| |
|
o
_VCEK ] —VeE (V) 7208085
D.C. current gain
J .o V= typ. 70
Ic 10 mA; -Vgg =5.4V hpg 45 t0 120
- typ. 50
-Ic = 80 mA; -VeE = 0.7 V hFE o o0
-Ig = 125 mA: -V = 0.7 V hpg > 25
-Ic =250 mA; -VCg = LV hpg 15
Cut-off frequencies
Ig =10 mA; -VgB =6V fheb > 350 kHz
-Ic = 10 mA; -V =6V fhfe 3 8 kHz
Noise figure at f = 1 kHz
Ig =0.5mA; -VCE = 2 Vi Rg = 500 @ F < 15 dB
. : i - typ. L1.15
D.C. current gain ratio of matched pair 2-OC72 hrg1/hFE?2 1.0 to 1.3

May 1968



0oC74

2-0C74

GERMANIUM TRANSISTORS

P-N-P transistors in all-glass construction with metal cover. They are intended for
class A and B output stages at battery voltages up to 9V and power outputs up to 1 W.
Type 2-OC74 consists of 2 transistors OC74 selected for low distortion class B
operation with low spread in base-emitter voltages.

RATINGS (Limiting values)

Collector -base voltage (open emitter)
Collector-emitter voltage (Rgg < 500 ©2)
Emitter -base voltage (open collector)

Collector current (d.c. or average over
any 20 ms period)

Emitter current (d.c. or average over
any 20 ms period)

Total power dissipation up to Tymp = 25°C

with cooling fin 56200 on heatsink > 12.3 cm?

Storage temperature
Junction temperature: continuous
incidentally

THERMAL RESISTANCE

From junction to ambient in free air

From junction to ambient with cooling fin 56200
on heatsink > 12.5 cm2

MECHANICAL DATA

-VcBO max. 20
-VCER max. 20
-VEBO max. 5
-Ig max. 300
Ig max. 310
Ptot max. 550
Tstg -55to +75
’I‘j max. 75
T]- max. 90
Rth j-a = 0.22
R j-a = 0.09

<< <

mA

mA

mW
oC
oC
oC

oC/mW

oC/mW

Dimensions in mm

1.5M%*(not tinned)

15.7 max

37 min

7208674

The coloured dot indicates the collector




0C74

2-0C74
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
Ig =0; -Vecp =9V -IcBO < 200 pA
Ig =0; -VCB=9V; Tj =60 °C -ICBO < 330 uA
Emitter cut-off current
Ic =0; -VEg=6V -IEBO < 20 upA
Ic =0; -VEB =6 V; Tj = 60 oc -1EBO < 300 uA
Base-emitter voltage 1)
-Ic= 5mA; -VCg =6V -VBE 135 to 175 mV
E -Ic = S0 mA; -VCg =6V -VBE < 300 mV
= ~Ig =300 mA; -Vgg =1V -VBE < 700 mV

Knee voltage

~Ic = 300 mA; -Ig = value for which
-Ic =330 mA at -Vgg =1V -VCEK < 600 mV

|
I
I
|
i
I
|
— ! —Veg V) ™
cex
D.C. current gain
~Ic= SmA; -Vgg =6V hFE 40 to 200
~Ic= S0 mA; -Vcg =6V hpg 60 to 150
-Ic =300 mA; -VCg =1V hFE 40 to 100
Cut-off frequency
-Ic =50 mA; -V =6V fhfe > 8 kHz
Noise figure at f = 1 kHz
Ig =5 mA; -Vgg=6V F < 27 dB
D.C. current gain ratio of matched pair 2-OC74
typ. 1.15
-Ic = 50 mA; -Vcg =6V BEEI/WFE2 O 1.3
_ . _ typ. 1.15
-Ig =300 mA; -VCg =1V hrpE1/hFE2 z 1.3

1) ~VBE decreases by about 2.3 mV/0C with increasing temperature.

2 May 1968



OC75

GERMANIUM TRANSISTOR

P-N-P general purpose transistor in all glass construction.

RATINGS (Limiting values)

Voltages
Collector-emitter voltage (open base)

Collector -emitter voltage (Rgg < 500 €2)

Currents

Collector current (d.c. or average
over any 20 ms period)

Collector current (peak value)

Emitter current (peak value)

Power dissipation

Total power dissipation up to Tymp = 25 °C

Temperatures
Storage temperature
Junction temperature : continuous

incidentally

THERMAL RESISTANCE

From junction to ambient in free air

MECHANICAL DATA

0| e
|
o

'VCEO max. 10
—VCER max. 30
~I¢c max. 10
—ICM max. 30
IEM max. 70
Ptot max. 125
Tstg -55to +75
TJ- max 75
Tj max 90
Rth j-a 0.4

mA

mA
mA

mW

O

C
oc
°c

OC/mw

Dimensions in mm

1.5™%(not tinned)

T~ T

<
o
— . E
o ~
Y w

bc ma min
L. TBomx ,Lﬁ_w;w in

7208678

The coloured dot indicates the collector

FOR NEW DESIGN THE SUCCESSOR TYPES
AC126, BC178 OR BC158 ARE RECOMMENDED

047mr|

May 1968



OC75

CHARACTERISTICS

Collector cut-off currents

IE =0; -Vcgp=4.5V

Iy = 0; Vg = 4.5V

Base-emitter voltage

-IC =1.1 mA; "VCE =4,

D.C. current gain

—IC = 3mA; -Veg = 4.

-Ig = 22mA; -V - 4.

Cut-off frequency
-Ic® 3mA; -Vep =

Noise figure at f = 1 kHz

—IC = 0.5 mA; —VCE =

h parameters at f = 1 kHz (common emitter)

-Ic= 3mA; -Vcg =
Input impedance
Voltage feedback ratio

IC = 22 mA; -VCE =4,

SV

SV

2V

2'V; Rg = 500

2V

Small signal current gain

Output admittance

h parameters at f = 1 kHz (common base)

IEZSmA; Veg =2V
Input impedance
Voltage feedback ratio

Small signal current gain

Output admittance

-lcso

-Iceo

-VBE

~VBE

typ.

typ.

90

typ.

210

typ.

50

typ.

50

typ.

A

typ.
typ.
typ.

65

typ.

typ.
typ.
typ.
typ.

to

to

to

to

to

120
175

270
385

100
150

90
130

10

15

90
130

125

14
10

.989

1.4

mV
mV

mV
mV

kHz

dB
dB

kO
1074

pe 1

104

May 1968



OC76

GERMANIUM SWITCHING TRANSISTOR

P-N-P transistor in all glass envelope with metal cover. It is primarily intended for
switching and pulse-oscillating circuits such as d.c. converters.

RATINGS (Limiting values)

Collector -base voltage (open emitter)
Collector -emitter voltage (Rgg < 1 k€2)
Collector -emitter voltage (open base)
Emitter-base voltage (open collector)
Collector current (d.c.)

Collector current (peak value)

Base current (d.c.)

Base current (peak value)

Total power dissipation up to Tyyp = 25 °C
Storage temperature

Junction temperature: continuous

incidentally

THERMAL RESISTANCE

From junction to ambient in free air

MECHANICAL DATA

-VeBO max. 32
-VCER max. 32
-VCEO max. 16
-VEBO max. 10

—IC max. 125
-IcMm max. 250
-Ig max. 20
-IgM max. 125
Piot max. 125
Tstg =55 to +75
T]- max. 75
Tj max. 90
Reh j-a = 0.4

< < < <

mA
mA
mA
mW
oC
oC
oC

oC/mW

Dimensions in mm

1.5 (not tinned)

21
1 085
smﬂ xn

bc 15.7 max

37 min

0.47max

7200674

The coloured dot indicates the collector

May 1968



0C76

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
-0 — - _ typ. 4.5 uA
IE =0; -Vgg = 10V IcBO ) 10 uA
=0 -V = 6V _ typ. 200 uA
Ip =0 ~VcE Iceo 27 600 ua
typ. 7.5 pA

+Vpg = 0.5 Vi =Vgg =30 V leex o 15 A

Emitter cut-off current

-0 - - - typ. 4.5 uA
IC—O, VEB—lOV IEBO < 8 MA
Base-emitter voltage
Ig = 80mA; -Vcg = 0.7V -VBE < 045 V
I =125 mA; -Vgg = 0.7V -VBg < 0.70 V
Knee voltage
-lg = 125 mA; ~Ig = value for _v typ. 0.3 V
which =1 = 135 mA at ~Vgg =1 V CEK <« 0.4 v
(mA) —I
135} —— g
12507 :
| |
| |
| |
o
\
| |
|
_V+ 1 _VCE (V) 15.3.gb
D.C. current gain CEK
"IC = 10 mA, —VCE =5.4V hFE 45 to 330
-Ic= 80 mA; -Vcg=0.7V hpg 30 to 230
-1 =125 mA; -Vgg = 0.7V hpg 25 to 170
-Ig =250 mA; -Vgp= 1V hrpg 15 to 125

Cut-off frequency
> 350 kHz

Noise figure at f = 1 kHz
_ L - . e typ. 8 dB
Ig =0.5mA; -Veg =2 V;Rg =500 F - 15 dB

3]

May 1968



0C77

GERMANIUM SWITCHING TRANSISTOR

P-N-P transistor in all glass envelope with metal cover. It is primarily intended for
switching and pulse-oscillating circuits such as d.c. converters.

RATINGS (Limiting values)

Collector -base voltage (open emitter)

Collector -emitter voltage (Rgg < 400 ©2)

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

Collector current (peak value)

Base current (d.c.)

Base current (peak value)

Total power dissipation up to Tamp = 25 °C

Storage temperature
Junction temperature: continuous

incidentally

THERMAL RESISTANCE

From junction to ambient in free air

MECHANICAL DATA

—>T—<é

< < < <

mA
mA
mA
mW
oc
oC
oC

oC/mW

Dimensions in mm

-VcBo max. 60
-VCER max. 60
-VCEO max. 15
-VEBO max. 10
-Ic max. 125
-Icm max. 250
-Ig max. 20
-Igm max. 125
Piot max. 125
Tstg =55 to +75
Tj max. 75
Tj max. 90
Rih j-a 0.4
1.5™(not tinned)

0| e
|
S, <\ ]
bc
«—

15.7 max

S P

37 min

The coloured dot indicates the collector

047m|,

MM

May 1968



0C77

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
- - typ. 4.5 upA
I =0; -Vcp=10V -
E CB Iceo 277 1o LA
_ typ. 200 wuA
Ig=0; -Vcg= 6V -1
B CE CEO 27 600 pa
B _ typ. 15 wumA
+Vgg =0.5V; -V, =60V -
BE CE ICEX 27 50 LA
Emitter cut-off current
_ . typ. 4.5 MA
I~=0; -Vgg=10V -1
C EB EBO < 10 pA
Base-emitter voltage
Ig= 80 mA; -VCE =0.7V -VBE < 0.45 V
Ig = 125 mA; ~-Vgg =0.7V -VBE < 0.70 V
Knee voltage
-I¢ = 125 mA; -IB = value for
which ~I¢c = 135 mA at -VCg =1V -VCgk < 0.4 V
i)
mA -7
135 ——— 5
125 |
| I
| |
-
|
| |
| |
-
+ 1 _VCE (V} 15.3.gb
D.C. current gain —Veex
-Ic = 10 mA; -VCgE =5.4V hFg > 45
-Ic= 80 mA; -Vcg =0.7V hrpg > 30
-Ic =125 mA; -VCcg =0.7 V hrg > 25
-Ic =250 mA; -Vcg= 1V hFg > 15
Cut -off frequency
IE = 10mA; -VCB=6V fhfb > 350 kHz
Noise figure at f = 1 kHz
Ig =0.5mA; -VCE =2 V; Rg =500 F < 15 dB

2 May 1968



0C79

GERMANIUM P-N-P TRANSISTOR

Germanium transistor of the p-n-p type in all glass construction with metal
envelope. It is meant for class A output and driver stages at battery voltages
ofupto 12 V.

RATINGS (Limiting values)

Collector -base voltage (open emitter) -VcBo max. 26 V
Collector -emitter voltage (open base) -VeEO max. 13 Vv
Collector current (d.c. and average) —IC max. 300 mA
Total dissipation up to Ty 1, = 25 °C Peot max. 550 mwW
Junction temperature: continuous Tj max. 75 ©°C
incidentally T, max. 90 °c
THERMAL RESISTANCE
From junction to ambient Rthj-a = 0.22 °C/mw
CHARACTERISTICS
D.C. current gain at Tj =25 °C
_ . _ typ. 50
-Ic= SmA; -Vgg=6V hgg 25 to 125
- . - typ. 60
-Ig= S50mA; -VCcg=6V hrg 40 to 100
B . B typ. 40
‘IC = 300 mA, "VCE =1V hFE ,25 to 75
Cut -off frequency
_ typ. 16 kHz
-Ic= 50 mA; -VCg=6V fhfe g 8 KkHz
MECHANICAL DATA Dimensions in mm
J.S"‘“"(not tinned)
3 =
g
15.7 max 37 min 3
M > 20w > ©

The coloured dot indicates the collector.
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ocs8o

GERMANIUM SWITCHING TRANSISTOR

P-N-P transistor in all glass envelope with metal cover, primarily intended for

switching and pulse-oscillating circuits.

RATINGS (Limiting values)

Collector -base voltage (open emitter)
Collector -emitter voltage (Vgg = 0)
Emitter-base voltage (open collector)

Collector current (d.c. or average over
any 50 ms period)

Collector current (peak value)

Base current (d.c. or average over
any 50 ms period)

Base current (peak value)

Total power dissipation up to Ty = 40 9C
Storage temperature

Junction temperature: continuous

incidentally

THERMAL RESISTANCE

From junction to ambient in free air

MECHANICAL DATA

-V¢cBO
-VCES
-VEBO

_IC
-lem

Rth j-a

max. 32
max. 32
max. 20
max. 300
max. 600
max. 40
max. 200
max. 550
-55to +75
max. 75
max. 90
= 0.22

mA

mA

mA
mA
mWw
oC
oC
oC

OC/mW

Dimensions in mm

1.5M(not tinned)
DL Bl

The coloured dot indicates the collector

15.7 max 3

7min

720887

0477l

May 1968



0ocCs8o0

CHARACTERISTICS

Collector cut-off current

Ig =0; -VcB=12V -IcBo
Ig =0; ~VgB = 12 V; Tapp = 60 °C <Ico
Emitter cut-off current
Ic=0; -VEgp=6V ~-IEBO
Sustaining voltage
-Ic = 600 mA; Vg = 0 -VCESsust
Base-emitter voltage
-Ic = 600 mA; Vcp =0 -VBE
Knee voltage
-Ic = 600 mA; -Ig = value for
which -Ic = 660 mA at -Vcg =1V -VCEK
—I
(] —Ip
660 — — ==
600~ |
I \
i i
|
! f
| |
' l
!
| |
= 7206214 —V‘ 7 _VCE (V) —+
Cex
Emitter -base floating voltage
Ig=0; -Vgg=32V VEBfl
D.C. current gain
-Ic= S0 mA; -Veg =6V hrg
=g = 600 mA; -Vcp =0 hpg
Cut -off frequency
IE =50 mA; -VcB=6V thib
Feedback impedance at f = 0.5 MHz
Ig =1mA; -VCE=6V | zrb |

typ.
<

<

typ.

typ.

typ.

typ.
typ.

typ.

typ.

Tamb = 25 °C unless otherwise specified

10 uA
20 upA

330 uA

6 MA
20 uA

32V

0.6 V

o o
O
<

0.55 V

180
85

2 - MHz

60

May 1968



0C122
0oC123

GERMANIUM TRANSISTORS

P-N-P alloy transistors in TO-7 metal envelopes with the shield leads connected to
the cases. They are intended for industrial switching applications.

RATINGS (Limiting values) 1)

Voltages

Collector-base voltage (open emitter)
Collector -emitter voltage (+ VBg > 0.5 V)
Emitter -base voltage (open collector)
Currents

Collector current (d.c. or average over
any 20 ms period)

Collector current (peak value)
Power dissipation

Total power dissipation up to Tamb =25 °C

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

MECHANICAL DATA
TO-7

0OCl122 | OC123

-Vcpo  max. 32 50V
-Vcgpx max. 32 50V
-Vggo max. 12 15 vV
-Ic max. 0.5 A
-IcMm max. 2.0 A

Prot max. 300 mW

Tstg -55to +75 vC

Tj max. 90 oC

Rih j-a = 0.22 OC/mW

Rth j-c = 0.06 oC/mw

Dimensions in mm

048M

Q. mox
8.6 max

_ 9§ max

3g1min

7208685

) -shield lead (connected to case)

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

publication 134.

May 1968



0C122
0oC123

CHARACTERISTICS

Collector cut-off current

Ig =0; -Vgp =24V

Ig = 0; —VCB =10V

Base-emitter voltage

-I¢ = 100 mA; -Vgp =2V

D.C. current gain

~-Ig = 100 mA; -Vgg =6V

Collector capacitance

IE:IEZO;—VCE:()V

Transition frequency

-Ic = 100 mA; -VCg =2V

-ICBO

-1cBO

-VBE

hpr

typ.

typ.

0OCl122

40
150

[
W o

[V |

50
180

0C123

MA
HA

20 pA
100 mA

1.5 MHz

May 1968



0C139

SYMMETRICAL SWITCHING TRANSISTOR

N-P-N germanium transistor with symmetrical structure in all glass construction.
It is intended for high current, high speed computer switching applications.

RATINGS (Limiting values)

Collector-base voltage (open emitter) VcBo max. 20 V
Collector-emitter voltage with -=Vgg > 2V VeEX max. 20 V
Emitter -base voltage (open collector) VEBO max. 20V
Collector current (d.c. or average over
any 20 ms period) Ig max. 250 mA
Emitter current (d.c. or average over
any 20 ms period) -lg max. 250 mA
Base current (d.c. or average over
any 20 ms period) Iy max. 40 mA
Base current {(peak value) IsM max. 250 mA
Total power dissipation up to Ty} = 250C Piot max. 145 mW
Storage temperature Tstg -55to+75 ©OC
Junction temperature T; max. 75 OC
THERMAL RESISTANCE
From junction to ambient in free air R¢h j-a = 0.35 °oC/mW
From junction to case Rip j-c = 0.20 9C/mw
MECHANICAL DATA Dimensions in mm

1.5 (not tinned)

15‘0 max 37 min

0.47max

7208676
The coloured dot indicates the collector

The collector is not necessarily related to pin configuration.

May 1968 1



0C139

CHARACTERISTICS Tamb = 25 ©C unless otherwise specified
Collector cut-off current
=0 = typ. 0.3 wA
Ig=0;Vep =5V Iceo < 3 uA
_ - - typ. 6 MA
=0 = . .= 60 OC
Ig=0; VCB = 5V; T] 6 IcBO - 35 uA
Ig =0; Vg =20 V; Tj = 60 oC IcBO < 100 upA
Emitter cut-off current
-0 _ typ. 0.3 pA
Ic=0; Vg 5V IgBo < 3 uA
_ Q. _ P o typ. 6 MA
Ic 0; VEB 5V; T] 60 “C IEBO - 35 A
Ic = 0; VEB = 20 V; Tj = 60 °C IEBO < 100 upA
Sustaining voltage
[c 250 mA; -VBg =2V VCEXsust =~ 15 V
Base-emitter voltage
I =200 mA; Ve = 0 VBE < 750 mV
Saturation voltages
[c=8.5mA;Ig =0.38 mA VCEsat < 175 mv
- e - typ. 60 mvV
Iz =50 mA; Ig = 3.1 mA VCEsat < 220 mV
typ. 300 mV
VBEsat .7 500 mv
Punch-through voltage Vpt > 20 Vv
D.C. current gain
Ic=15mA; Vg = 0 hrg 20 to 84
Ic=200 mA; Vg = 0 hrE 15

Transition frequency

typ. 6 MHz

Ic=3mA; VCg =5V fr > 3.5 MHz

Switching parameters

Current-drive time constant
Icym = 200 mA; Ve =0.75V Tec < 1.75 us

Voltage -drive time constant
Icm = L mA; Vgg = 5V Ty < 0.15 us
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0C140

SYMMETRICAL SWITCHING TRANSISTOR

N-P-N germanium transistor with symmetrical structure in all glass construction.

It is intended for high current, high speed computer switching applications.

RATINGS (Limiting values)

Collector-base voltage (open emitter)
Collector -emitter voltage with ~Vgg > 2V
Emitter-base voltage (open collector)

Collector current (d.c. or average over
any 20 ms period)

Emitter current (d.c. or average over
any 20 ms period)

Base current (d.c. or average over
any 20 ms period)

Base current (peak value)
Total power dissipation up to T,y = 250C
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case
MECHANICAL DATA

e

VCEO max. 20
VCEX max. 20
Y% EBO max. 20
Ic max. 400
-1g max. 400
Ig max. 40
IBMm max. 400
Ptot max. 145
T stg ~55 to +75
T j max. 75
R¢h j-a = 0.35
Rth j'C = 0.20

]

max

mA

mA

mA
mA
mW
oC
oC

oC/mW
OC/mW

Dimensions in mm

5™ (not tinned)

37 min

[Te)
@
o
bc P 15.0 max ol

7208676

The coloured dot indicates the collector

The collector is not necessarily related to pin configuration.

o.zmmL
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0C140

CHARACTERISTICS
Collector cut-off current
Ig=0;Vcg= 5V

IE=O;VCB: SV;Tj=6OOC
IE:O;VCBZZOV;Tj:()OOC

Emitter cut-off current

Ic=0; VEB= 5V

-0 - . T. = 60 O
Ic = 0; VEB= 5 V3 Tj =60 °C
1C=0;VEB:20V;TJ-:60°C

Sustaining voltage
Ic = 400 mA; -VBg =2V

Base-emitter voltage

Ic =200 mA; Vcg =0
Saturation voltages
Ic =7.5mA; Ig=0.165 mA

Ic= 30 mA;Ig= 1.25 mA

Ic = 400 mA; Ig = 20 mA

Punch -through voltage

D.C. current gain

Ic= 15mA; Vcp=0
Ic = 200 mA; Ve =0
Ig = 200 mA; Vgg =0

Transition frequency

Ic=3mA; Vcg =5V

Switching parameters

Current-drive time constant
Icm = 200 mA; VCg =0.75 V

Voltage -drive time constant
IcM=1mA; Vcg=5V

Tamb = 25 OC unless otherwise specified

IcBO

IcBo

IcBo

IEBO

IEBO

IEBO

VCEXsust

VBE

VCEsat
VBEsat

VCEsat
VBEsat

VCEsat
VBEsat

hFE
hFE
hpc

fr

typ. 0.3
< 3
typ. 6
< 35
< 100
typ. 0.3
< 3
typ. 6
< 35
< 100
> 15
< 600
< 175
< 250
< 220
< 380
< 370
< 900
> 20
50 to 150
36 to 67
> 21
typ. 12
> 4.5
< 1.75
< 0.15

UA
UA

MA
UA

MA

HA
MA

MA
uA

UA

mV

mV
mV

mV
mV

mV
mV

MHz
MHz

us

Hs
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oC141

SYMMETRICAL SWITCHING TRANSISTOR

N-P-N germanium transistor with symmetrical structure in all glass construction.

It is intended for high current, high speed computer switching applications.

RATINGS (Limiting values)

Collector-base voltage (open emitter) VcEO max. 20 V
Collector-emitter voltage with -Vgg > 2 V VCEX max. 20
Emitter-base voltage (open collector) VEBO max. 20 VvV
Collector current (d.c. or average over
any 20 ms period) Ic max. 400 mA
Emitter current (d.c. or average over
any 20 ms period) -1g max. 400 mA
Base current (d.c. or average over
any 20 ms period) Ig max. 40 mA
Base current (peak value) IBM max. 400 mA
Total power dissipation up to Ty = 25 °C Peot max. 145 mW
Storage temperature Tstg =55 to +75 ©C
Junction temperature T; max. 75 ©OC
THERMAL RESISTANCE
From junction to ambient in free air Rip j-a = 0.35 OC/mW
From junction to case Reh j-c = 0.20 OC/mW
MECHANICAL DATA Dimensions in mm

1.5™*(not tinned)

e

[T}
Q _
° 5
st & ( =
|
be . JLQT‘.A;QL_-ﬂ"‘T .

7208676

rnx}
047me|,

The coloured dot indicates the collector

The collector is not necessarily related to pin configuration.
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0C141

CHARACTERISTICS Tamb = 25 OC unless otherwise specified
Collector cut-off current
- 0- - typ. 0.3 pA
Ig=0; Vgg= 5V IcBo < 3 uA
_ _ typ. 6 MHA
=0 = . L= O
Ig=0; Vgg= 5V; TJ 60 °C IcBO ° 35 LA
Ig = 0; Vg =20 V; Tj = 60 °C IcBO < 100 uA
Emitter cut-off current
-0 - typ. 0.3 uA
IC = 0, VEB SV IEBO < 3 IJA
-0 - S V-T: = o typ. 6 uHA
Ic = 0; VEB 5V; Tj 60 °C IEBO =z 35 uA
Ic =0; VEg =20 V; Tj = 60 oC IEBO typ. 100 pA
Sustaining voltage
Ic = 400 mA; -VBE =2V VCEXsust > 15 v
Base-emitter voltage
Ic = 200 mA; Vcp =0 VBE < 450 mV
Saturation voltages
- I = VCEsat < 175 mV
Ic =7.5mA; I3 = 0.094 mA VBEsat < 250 mV
_ e VCEsat < 220 mV
Ic = S50 mA;IB 0.75 mA VBEsat < 340 mV
Ic =400 mA; Ig = 13.3 mA VCEsat < 370 mV
Ic =400 mA; Ig = 20 mA VBEsat < 700 mV
Punch -through voltage Vpt > 20V
D.C. current gain
Ic= 15mA; Vgg=0 hrEg 80 to 200
Ic =200 mA; Vgp =0 hFgE 50 to 134
Ig = 200 mA; Vg =0 hrC > 21

Transition frequency
Ic=3mA; VCg =5V gy

typ. 20 MHz
< 9 MHz

Switching parameters

Current-drive time constant
IcwM = 200 mA; VCE = 0.75 V T, < 1.75 s

Voltage-drive time constant
IcM=1mA; VCE =5V Ty < 0.15 wus
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0C 169 to 171

R.F. GERMANIUM TRANSISTORS

P-N-P alloy-diffused transistors in TO-7 metal case. The OC169, OCLl70 and
OC171 have a low collector capacitance and high transconductance at high fre-

quencies.

RATINGS (Limiting values) 1)

Collector -base voltage (open emitter) -VcBO max.
Collector current (d.c. and average) —IC max.
Total dissipation up to Typp = 45 °c Prot max.
Junction temperature: continuous Tj max.

incidentally Tj max.
CHARACTERISTICS

Transition frequency

-Ilc=1mA; -VCg=6V fr

MECHANICAL DATA
TO-7

typ.

20
10

75
90

70

mA
mW

()C
()C

MHz

Dimensions in mm

045 max

1

BE™x
R

- Q.5 max

381min
Tm’s"l

D -shield lead (connected to case)

l
1

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

IEC publication 134.
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2N174

GERMANIUM POWER TRANSISTOR

P-N-P alloy transistorina TO-36 mctal envelope with the collector connected to the
mounting basc.

QUICK REFERENCE DATA
Collector-base voltage (+Vgg = 1.5V) -VeBX max. S0V
Emitter-base voltage (open collector) -VEBO max. o0 V
Emitter current (d.c.) Ig max. 15 A |
Total power dissipation up to Ty = 25 °C Prot max. 130 W !
Junction temperature TJ- max. 100 0C
D.C. current gain at T; = 250C
-lc=54; -Vcg =2V hEp > 23
Cut-off frequency
-lg=5a-Veg = oV  Thie vp. 10 Kz
MECHANICAL DATA Dimensions in mm
TO-36
17.5
31.0mex
A -
26,5"‘00!
- e ]
g Bl 1 [ 1
A lr !
o
% | | I |
T IS
o2 L] Ll &
ooy = 35
| -
& 10-32UNF [ )
7208684 O
39me
Diameter of hole in heatsink: max. 5.2 mm Torque on nut: min. 8 cm kg
Supplied with device: 56213 max. 17 cm kg
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2N174

RATINGS (Limiting values) 1)
Voltages
Collector-base voltage (+Vgg = 1.5 V)

Emitter-base voltage (open collector)

Currents
Emitter current (d.c.)

Base current (d.c.)

Power dissipation

Total power dissipation up to Ty =250C
Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to mounting base

Thermal capacity (1 to 10 ms)

-VeBx

-VgBo

-Ip

Prot

sty
T

Ren j-mb

max., 80
max. 60
max. 15
max. 4
max. 150
-65 to + 100

max. 100

W

()C
oC

oC/W
Ws/0C

Ly Limiting values according to the Absolute Maximum System as defined in

IEC publication 134.
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2N174

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
Ig =0; -Vgp= 2V -IcBo typ. 100 uA
. _ _ typ. 2 mA
Ig=0; -Vgg =80V IcBo < 8 mA
Ig =0; -Vgp = 80 V; Tj =70 °C -Iego < 15 mA
Emitter cut-off current
-0 - typ. 1 mA
Ic =05 -Vgg =60 V -IEBO < 8 mA
Breakdown voltages
-lc=1A;Ig=0 -V(BR)CEO > 55V
Base -emitter voltage
= _ typ. 0.65 V
~I~ = . =9 -
Ic=5A;-Vgg =2V VBE z 0.9 v

Saturation voltages

Clg 1245 -lg=2A ~VCEsat

Emitter -base floating voltage
IE =0; -Vgp =80V —VEBfl < 1 Vv
D.C. current gain
-Ig= S5A; -Vcg=2V hFE 25 to 50
-Ig=12A; -VCEg =2V hgpg typ. 20
Cut -off frequency
“Igc=5A; -V =6V fhfe typ. 10  kHz
Rise time
-l =12 A; -Ig=2A; -Vgg = 12V ty typ. 15 wus
Fall time
Ic =0;+Vgg=6V; Rgg = 10 @ tg typ. 15 wus
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2N277

GERMANIUM POWER TRANSISTOR

P-N-P alloy transistorina TO-36 mctal envelope with the collector connected to the

mounting base.

QUICK REFERENCE DATA

Collector-base voltage (+VBg = 1.5V) -VCBX max. 40 V
Emitter-base voltage (open collector) -VEBO max. 20 V
Emitter current (d.c.) Ig max. 15 A
Total power dissipation up to Tpyp = 25 0C Piot max. 150 W
Junction temperature Tj max. 100 0C
D.C. current gain at Tj = 25 0C

-Ic=5A; -VCg =2V hrg > 35
Cut-off frequency

-Ic=54A; -Vgg =6V fhte typ. 10 kHz

MECHANICAL DATA

Dimensions in mm

TO-36
31.0mex
J- 26.5max N
|
af 1 [ 1
0 t L —]
i T [ T
IR T T 5
= | U A e
£ = =Y [ lasm
10-32UNF 0=
oo
T 7z0889u T—- %(2)
3.9mox
— -
Diameter of hole in heatsink: max. 5.2 mm Torque on nut: min. 8 cmkg

Supplied with device: 56213

max. 17 cmkg

I
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2N277

RATINGS (Limiting values) 1)
Voltages
Collector-base voltage (+Vgg = 1.5 V)

Emitter-base voltage (open collector)

Currents
Emitter current (d.c.)

Base current (d.c.)

Power dissipation
Total power dissipation up to Tjjyp = 25 °C
Temperatures

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to mounting base

Thermal capacity (1 to 10 ms)

-VCBX
-VEBO

Ig

Piot

Tsig

Rth j-mb

max. 40
max. 20
max. 15
max. 4

max. 150

-65 to +100

max. 100

wr

oc/w
Ws/0C

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

[EC publication 134.
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2N277

CHARACTERISTICS Tj =25 9C unless otherwise specified

Collector cut-off current

Ig =0; =Vgg =2V ~Icpo typ. 100 pA
O s = 1. typ. 2 mA
Ig=0; =Vgg =40V IcpO ot 8 mA
Emitter cut-off current
- - typ. 1 mA
~=0; -VEB = 2 —iE
Ic=0; -VEB (VY TEBO 2 S mA
Breakdown voltages
-Ig =300 mA; Iy =0 -VBR(CEO) typ. 40 VvV
-Ic = 300 mA; VBg = 0 -VBR(CES) > 40 V
Basc-cmitter voltage
“Ie = 3A; =VeE ~ 2V ~-VBE typ. 0.65 V
Saturation voltages
Slc - 1245 -lg = 2 A -VCEsat typ. 0.3 Vv
Punch through voltage Vot > 40 VvV
Emitter -base floating voltage
Ig =0; -V =40V -VEBIf1 < 1 v
D.C. current gain
-lg= 5 -Vgg 72V hrg 35 to 70
-lg=12; -Vgg =2V hpg typ. 25
Cut-off frequency
-Ic=5A; -Vcgp =6V thfe typ. 10 kHz
Rise time
“lg=12A; -Ig=2A; -VCg =12V ty typ. 15 s
Fall time
Ic=0; +VBg = 6 V; Rgg = 10 © tf typ. 15 us
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2N441

GERMANIUM POWER TRANSISTOR

P-N-P alloy transistorina TO-36 metal envelope with the collector connected to the
mounting base.

QUICK REFERENCE DATA
Collector-base voltage (+Vgg = 1.5V) -VeBX max. 40 V
Emitter -base voltage (open collector) -VEBO max. 20 V
Emitter current (d.c.) Ig max. 15 A
Total power dissipation up to T, = 25 °C Piot max. 150 W
Junction temperature Tj max. 100 oC
D.C. current gain at Ty=250C
-Ic=5A; -Vcg =2V hFE > 20
Cut-off frequency
-lc=5A; -VCg =6V fhfe typ. 10 kHz
MECHANICAL DATA Dimensions in mm
TO-36
31,0 max
26.5"101 N
'!
5 4
g - ] L 1
wn C C — |
o
5 | L |
y I <
o ’__ &
= e
=& £ 3.5max
L 10-32UNF 0= -
7208694 T 20
39m
Diameter of hole in heatsink: max. 5.2 mm Torque on nut: min. 8 cmkg
Supplied with device: 56213 max. 17 cmkg
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2N441

RATINGS (Limiting values) 1)
Voltages )
Collector-base voltage (+VBg = 1.5V)

Emitter-base voltage (open collector)

Currents
Emitter current (d.c.)

Base current (d.c.)

Power dissipation

Total power dissipation up to Tipyp = 25 oC

Temperaturcs
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to mounting base

Thermal capacity (1 to 10 ms)

-Vepx  max. 40
-VEpo max. 20

Ig max. 135
—IB max. 4
Piot max. 130
Tslg =065 to +100
Tj max., 100
Reh j-mb = 0.3
0.075

vV

oc

oC

OC/W
Ws/0C

l) Limiting valucs according to the Absolute Maximum System as defired in

IEC publication 134.
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2N441

CHARACTERISTICS

Collector cut-off current

Tj = 25 9C unless otherwise specified

Ig=0; -Vgp=2V -IcBO typ. 100 wA
-0 - : T typ. 2 mA
lp=0; -V =40V IcBo < 8 mA
Emitter cut-off current
-0 - typ. 1 mA
~=Q: - = -1
Ig=0; -Vgp =20V EBO < 8 mA
Breakdown voltages
-[c=300mA; Iy =0 -VBR(CEO) typP. 40 ——
-IC = 300 mA; VBE = 0 -VBR(CES) > 40 —
Base-cmitter voltage
“lc=5A; -Vgp =2V -VBE typ. 0.65 V
Saturation voltages
Sle =12 A -lg=2A -VCEsat typ. 0.3 V
Punch through voltage Vot > 40 VvV
Emitter -base floating voltage
Ig=0; -Vgg =40 V -VEBf1 < 1 v
D.C. current gain
-lc= 5 =Vggp =2V hyg 20 to 40
-lc =12 A; -VCE =2V hpg typ. 20
Cut-off frequency
-lc=5A; -VCE=6V fhfe typ. 10 kHz
Rise time
-lg=12A; -I=2A; -VCg =12V ty typ. 15 wus
Fall time
Ic=0; +Vgg = 6 V; RRg = 10 Q tf typ. 15 wus
May 1968 3






2N1100

GERMANIUM POWER TRANSISTOR

P-N-P alloy transistor in a TO-36 metal envelope with the collector connected to the
mounting base.

QUICK REFERENCE DATA
Collector-base voltage (+VBg = 1.5V) -VCBX max. 100 V
Emitter -base voltage (open collector) -VEBO max. 80 V
Emitter current (d.c.) I max. 15 A
Total power dissipation up to Ty = 25 °C Pot max. 150 W
Junction temperature Ty max. 100 oC
D.C. current gain at Tj = 25 0C
-Ic=54A; -Vgg =2V bhpg > 25
Cut-off frequency
“Ic=5A; -VCg =6V fhie typ- 10 kHz
MECHANICAL DATA Dimensions in mm
TO-36
31.0mex
265m
54 [ 2|
o
4T [T
i . =
o L G|
&2 2
jeegced y (.- 3,5 max
10-32UNF e Hl,,
72008694 20
o1 39m
Diameter of hole in heatsink: max. 5.2 mm Torque on nut: min. 8 cmkg
Supplied with device: 56213 max. 17 cmkg
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2N1100

RATINGS (Limiting values) 1)

Voltages
Collector -base voltage (+VBE = 1.5 V) -VeBx max. 100
Emitter -base voltage (open collector) -VEBO max. 80
Currents
Emitter current (d.c.) I max. 15
Base current (d.c.) -Ig max. 4

Power dissipation

Total power dissipation up to Tpp =25 °C Piot max. 150
Temperatures

Storage temperature Tstg -65 to +100
Junction temperature Tj max. 100
THERMAL RESISTANCE

From junction to mounting base Rth j-mb = 0.5
Thermal capacity (1 to 10 ms) 0.075

oc
oC

oc/w
Ws/OC

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

IEC publication 134.
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2N1100

CHARACTERISTICS Tj = 25 OC unless otherwise specified

Collector cut-off current

Ig =0; -Vgg= 2V -IcBO typ. 100 pA
IE =0; —VcB =100V —ICBO < 8§ mA
Ig = 0; -Vgp = 100 V; Tj =70 °C -Icpo < 15 mA
Emitter cut-off current
~ B typ 1 mA
Icr=0; - = -
c=0;-Vgg =80V IEBO < 8 mA
Breakdown voltages
-Igc = 300 mA; VBE =0 _VBR(CES) > 80 V

Base -emitter voltage

typ. 0.65 V

-1~ =5 A; - = -
c=5 VCE =2V VBE < 0.9 Vv
Saturation voltages
I = R - _ typ. 0.3 V
Ic=12A; -Ig=2A VCEsat 2 07 v
Emitter -base floating voltage
IE - 0; -VCB =100 V —VEBfI < 1 Vv
D.C. current gain
—IC = 5 A; _VCE =2V hFE 25 to 50
“Ic=12A; -Veg =2V hgpg typ. 20
Cut -off frequency
-Ic=5A; -VCg =6V fhte typ. 10 kHz
Rise time
“Ic =12 A; -Ig=2A; -Vgg =12V te typ. 15 wus
Fall time
Ic = 0; +VBgE = 6 V; Rgg =10 Q@ tf typ. 15 us
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2N1302 2N1306
2N1304 2N1308

GERMANIUM ALLOYED TRANSISTORS

N-P-N transistors in a TO-5 metal envelope with the base connected to the case.
These general purpose transistors are primarily intended for medium current
medium speed computer logic applications.

QUICK REFERENCE DATA
2N1302 11304 | 1306 | 1308

Collector-base voltage
(open emitter) VCBO max. 25 25 25 25V

Collector-emitter voltage
(open base) Vcgp max. 25 20 15 15 V

Collector current (peak value) Icy  max. 300 300| 300 ( 300 mA

Total power dissipation
up to Tampb = 25 0C  Prgt max. 150} 150 | 150 | 130 mW

Junction temperature Tj max. 85 85 85 85 °C
D.C. current gain at Tj=25°C
Ic=10mA; Vep =1V hgg > 20 40 60 80
Saturation voltage
Ic
Ic=10mA; Ig = A\ < 0.21 0.2 0.2 0.2 V
C B RFEmin CEsat
Transition frequency
Ic=1mA; Vcg=5V fp typ. 10 15 20 30 MHz
Turn on time (ty +1t,) ton typ. 285( 270 | 225| 220 ns
Turn off time (tg + ty) toff typ. 8651 8501 8151 790 ns
MECHANICAL DATA Dimensions in mm
TO-5
Base connected to case .
g
@®!
3
I _
x | -
g
s}
e
|
G4t g6 |, 381m" |

7208681

Accessories available: 56218, 56245, 56265
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2N1302 2N1306
2N1304 2N1308

RATINGS (Limiting values) 1)

Voltages 2N1302 | 1304 | 1306 | 1308
Collector-base voltage
(open emitter) VCBO max. 25 25 25 25V
Collector-emitter voltage:
(open base) Vcgo max. 25 20 15 15 Vv
Emitter -base voltage
(open collector) VEpp max. 25 25 25 25V
Currents
Collector current (d.c. or average
over any 20 ms period) Ic max. 200 mA
Collector current (peak value) Icm max. 300 mA
Power dissipation
Total power dissipation up to Tamp = 25 °C Pot max. 150 mW
Temperatures
Storage temperature Tstg -65t0 +100 °C
Junction temperature Tj max. 85 ©C
THERMAL RESISTANCE
From junction to ambient in free air Rthj-a = 0.4 °C/mW
From junction to case Rth j-c = 0.2 °C/mW

1) Limiting values according to the Absolute Maximum System as definedin IEC

publication 134.

May 1968



2N1302 2N1306
2N1304 2N1308

CHARACTERISTICS Ty =25 OC unless otherwise specified
Collector cut-off current 2N1302 | 1304 | 1306 | 1308
— — typ. 3 3 3 3 uA
Ig=0; Vgp=25V IcBo = 6 6 6 6 uA
Emitter cut-off current
typ. 2.2 2.2 2.2 2.2 uA
Ic=0; Vgg = 25V B0 ol el e 5 b
Collector current at reverse
biased emitter junction
-VBg =0.2V; Tj = 550C
VCcg =20V ICEX < 50 50 HA
VCE =15V ICEX < 50 S0 A
Saturation voltages > 0.15|0.15]0.15]0.15 v
Ic =10 mA; Iy = 0.5 mA VBEsar typ. 0.30]0.25}10.2410.23 V
< 0.40]0.35]0.35]0.35 V
typ. 0.1 v
\Y%
CEsat 0.2 v
. 0.1
Ic=10mA; I5=0.25mA  Vepsar O 02 X
Ic =10 mA; Ig = 0.17 mA VCEsat tzp. 8; ,Y[
Ic=10mA; Ig = 0.13 mA VCEsat tip. 8; X
Punch through voltage Vpt > 25 20 15 15 Vv
D.C. current gain - 0 40 60 80
Ic=10mA; Vg =1V hpg typ. 50| 70| 100 | 150
< 100 | 200 | 300
> 10 15 20 20

Ic =200 mA; Vog =0.35V  hpg typ. 48| 65| 95| 145

Collector capacitance at f =1 MHz
IE=1g-0; Vgg = 5V Ce

typ. 12 12 12 12 pF

< 20 20 20 20 pF
Emitter capacitance at f = 1 MHz
Ig=1.=0; Vgg =5V Ce typ. 8 8 8 8 pF
Transition frequency > 3 5 10 15 Mz

Ic=1mA; Vg =5V i

typ. 101 15[ 20| 30 MHz
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2N1302 2N1306
2N1304 2N1308

CHARACTERISTICS (continued) Tj =25 OC unless otherwise specified
2N1302 | 1304 | 1306 | 1308
Switching times
delay time tq typ. 65 60 55 55 ns
rise time ty typ. 220 | 210 170 | 165 ms
storage time ts typ. 500 | SO0} S00| 500 ns
fall time tf typ. 365| 350 | 315| 290 ns
Recovered charge Qs typ. 8001 7001 6501 600 pC

Oscilloscope
Ci<8pF
R»10MN

-0
l 7206259
4

5600

Oscilloscope

o - )
7204200,
%

Adjust C from zero to Copt
Qs = Copt - Vi
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2N1303 2N1307
2N1305 2N1309

GERMANIUM ALLOYED TRANSISTORS

P- N-Ptransistors in a TO-5 metal envelope with the base connected to the case.
These general purpose transistors are primarily intended for medium current
medium speed computer logic applications.

_QUICK REFERENCE DATA
2N1303 | 1305 | 1307 | 1309

Collector-base voltage
(open emitter) ~VCBo max. 30 30 30 30 VvV

Collector -emitter voltage
(open base) -VCEQ max. 25 20 15 15 Vv

Collector current (peak value) -Icp max. 300 | 300 | 300| 300 mA

Total power dissipation
up to Tamp = 25°C  Pror max. 130 | 1350 | 130 150 mw

Junction temperature Tj max. 85 85 85 85 ©C

D.C. current gain at Tj=25°C
-Ic=10mA; -Vcg =1V  hgg > 20 40 60 80

Saturation voltage

_IC

-lr=10mA; ~-[g=——" ~
C B hFEmin

Transition frequency
-Ic=1mA; -VCg =5V fT typ. S 10 15 20 MHz

Turn on time (tq + ty) ton typ. 360 | 255| 230| 200 ns

Turn off time (tg + tf) toff typ. 1300 |-1150 | 1050 | 1050 ns
MECHANICAL DATA Dimensions in mm
TO-5

Base connected to case

04.8max

65 max

66 max _ 381 min

i 7208681

Accessories available: 56218, 56245, 56265
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2N1303 2N1307
2N1305 2N1309

RATINGS (Limiting values) )

Voltages 2N1303 | 1305 | 1307 | 1309
Collector-base voltage
(open emitter) -VCBO max. 30 30 30 30 Vv

Collector-emitter voltage
(open base) -VCgo max. 25 20 15 15V

Emitter-base voltage
(open collector) ~VEBO max. 25 25 25 25V

Currents

Collector current (d.c. or average
over any 20 ms period) -Ic max. 200 mA

Collector current (peak value) -Icm max. 300 mA

Power dissipation

Total power dissipation up to Tamb = 25 °C Ptot max. 150 mW
Temperatures

Storage temperature Tsig -65to +100 °C
Junction temperature Tj max. 85 ©°C
THERMAL RESISTANCE

From junction to ambient in free air Rthj-a = 0.4 °C/mwW
From junction to case Rth j-c = 0.2 °C/mw

1) Limiting values according to the Absolute Maximum System as definedin IEC
publication 134.
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2N1303 2N1307
2N1305 2N1309

CHARACTERISTICS Tj = 25 OC unless otherwise specified
2N1303 11305 |.1307 | 1309
Collec—tor'cut—off _current ) typ. 3 3 3 3 WA
Ig=0; -Vcp =25V 1cBO - 6 6 6 6 uA
Emitter cut-off current ;
typ. 1.7 1.7| 1.7] 1.7 uA
IC=0; -VEB = 25V -0 2 el el el e LA
Collector current at reverse
biased emitter junction
-Vecg = 15 V;+Vgg = 0.2V
Tj = 55°C -ICEX < 0| sS0| 50| S0 wA
Saturation voltages > 0.1510.1510.1510.15 v
-Ic =10 mA; -Ig =0.5mA -VBEsat typ. 0.30]0.25]0.24(0.23 V
< 0.40(0.35]0.3510.35 V
typ. 0.1 v
—VCESZt Zp 0.2 \VJ
typ. .1 /
-lg=10mA; -Ig=0.25mA  -VCEsat o g ) x
t 0.1 v
-Ic =10 mA; -Ig = 0.17 mA -VCEsat 0.2 v
typ. 0.1
g =10 mA; ~Ig = 0.13mA  -VgEsar o 02 X,
Punch through voltage Vpt > 25 20 15 15V

D.C. current gain

-Ig = 10 mA; -Vgg =1V hpg  typ. S0| 70| 100{ 150
< 100 | 200 | 300

-Ic = 200 mA; -Vcg = 0.35V hpg typ. 35 55 9| 130

Collector capacitance at f = 1 MHz
Ig=1g=0; -Vgg =5V Ce

typ. 10 10 10 10 pF

Emitter capacitance at f = 1 MHz

Ic=1.=0; -VEg =5V Ce typ. 7 7 7 7 pF
Transition frequency S 3 1
SIg- LmA; -VCg =5V fr 5| I10f 15 MHz
typ. 5 10 15 20 MHz
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2N1303 2N1307
2N1305 2N1309

CHARACTERISTICS (continued)

Switching times
delay time
rise time
storage time
fall time

Recovered charge

-ov

Ci€8pF
R®10M.NL

Oscilloscope

! 7206265
4

Adjust C from zero to Copt
Qs = Copt - Vo

Oscilloscope

Tj = 25 °C unless otherwise specified

2N1303 | 1305 | 1307 | 1309
td typ. 60 55 50 45 ns
ty typ. 300 | 200 180] 155 ns
tg typ. 700 | 700 | 700 | 700 ns
tf typ. 600 | 450 | 350 | 350 ns
Qg typ. 1000 11000 | 1000 | 1000 pC
o O.BV{ \- l
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40809

AUDIO FREQUENCY PACKAGE

The package 40809 comprises 4 transistors, intended for application in audio
frequency d.c.-coupled amplifiers with complementary output stages with power
outputs up to 1200 mW.

The matched pair AC127/AC128 (NPN/PNP, marked 3) consists of two transis-
tors with high values of the d.c. amplification factor hFE.

The AC128 (PNP, marked 2) should be used in the drive stage.
The AC127 (NPN, marked 1) is meant for use in the pre-amplifier stage.
APPLICATIONS

On the following pages four circuits are described in detail

QUICK REFERENCE DATA
Circuit 1 11 I1I v

Supply voltage Vg 6 6 9 9 Vv

Maximum output power
(deot = 10%) Po max 350 | 700 | 650 | 1200 mwW

Required input voltage
(Po = 50 mW) 1)

without feedback Vi(rms) 1.8 2.1] 1.0 1.2 mV

with 6 dB feedback Vi(rms) 3.51 5.01 2.5 2.0 mV

FOR DATA OF THE INDIVIDUAL TRANSISTORS
REFER TO THE DATA SHEETS OF THE AC127 AND THE AC128

1) Spread of input sensitivity < 3 dB
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40809

TYPICAL OPERATION CHARACTERISTICS (f = 1 kHz)
Circuit 1 11 III v

Supply voltage Vg 6 6 9 9 Vv
Max. output power at digp = 10% Po max 350 700 650 | 1200 mwW

Input voltage at Pg = 50 mW

without feedback Vi(rms) 1.8 2.1 1.0 1.2 mV
with 6 dB feedback Vi(rms) 3.5 5.0 2.5 2.0 mV
Input voltage at P, = max.
without feedback Vi(rms) 5.3 8.6 4.6 5.6 mV
with 6 dB feedback Vi(rms) 10.7 | 20.7 | 10.4 | 10.2 mV
Zero signal collector currents 1y
of transistors 3 |Ic| 4 S 3 5 mA
Collector peak current at P max ICM 260 500 300 470 mA
Collector current of the driver
transistor 2 -IC 4.6 8.3 5.4 7.7 mA
Midtap voltage at B v 3.3 3.6 | 4.9 4.9 V
Typical input resistance at A
without feedback Rj 3.8 6.0 3.3 2.8 k2
with 6 dB feedback Rj 7.3 1 11.5 | 6.4 4.3 k&2

Stable continuous operation is ensured up to Tamp = 45°C, provided the output
transistors are mounted as indicated in the following table

= without cooling fin or heatsink in free air

with cooling fin (Type No.56227)

= with cooling fin (Type No.56227) mounted on a 1.5mm aluminium heatsink
of at least 12.5 cm?2

O w >
I

1) To be adjusted with R7
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40809

— Vs
Re
(5°%)  AC128
[ ;; c5
©)
R9 | |(5%)
-t°
[]R:i ca'.% Rn/EF’; B
R10| |(5%)
Viy Viz AC128 AC127
@ ®
Re R5 R8 Tca
f T2084L 04 :+
List of components Circuit I I 111 v
R1 1.2 2.7 6.8 2.2 k2
R2 22 18 33 18 kN
R3 15 15 22 15 kN2
R4 2.2 2.2 3.3 2.2 kQ
RS 1.5 2.2 1.8 1.5 k&2
R6 (5%) 560 270 | 750 | 510
R7 100 75 75 100 @
R8 68 75 100 39 @
R9 = RI0 (5%) 1.5 0 2.4 0
R11 (NTC) - 130 - 130
Ry, 8 4 10 8 0
without feedback Rp 0 0 0 0
with 6 dB feedback Rp 5.6 12 5.6 2.7 @
Cl 6.4 6.4 6.4 6.4 uF
Tolerance of resistors: C2 100 100 100 100 uF
10 % unless otherwise C3 320 125 320 400 uF
specified C4 200 160 125 200 uF
C5 400 1000 320 400 uF
Cé6 - 3900 - - pF
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40809
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40809

10 - I
——— | Circuit I;6V-350mw 1| - N
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0 o
0 20 50 100 200 R (mw) 1000
jical val — — - Without feedback
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0 : —— . —
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40819

AUDIO FREQUENCY PACKAGE

The package 40819 comprises 4 transistors, selected on hpE togive a low quiescent
current of the driver stage and a low gain spread.
The package contains:

AC187 - pre-amplifier transistor

AC188 - driver transistor

AC187/01 and AC188/01-complementary output transistors.

QUICK REFERENCE DATA
The transistors are coded in red with the numerals given below.
Type code hrEg at I¢ = 500 mA .
number numeral VCE =1V envelope function

AC187 1 100 to 200 TO-1 pre-amplifier
AC188 2 100 to 200 TO-1 driver
ACl187/01 3 150 to 500 cooling block | output stage
AC188/01 3 150 to 500 cooling block | output stage

FOR DATA OF THE INDIVIDUAL TRANSISTORS
REFER TO THE DATA SHEETS OF THE AC187; AC187/01 and AC188; AC188/01
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40819

APPLICATION INFORMATION
Package 40819 in a.f. amplifier

Circuit
Supply voltage
Max. output power at degy = 10 %

Input voltage at Po = 50 mW
without feedback
with feedback

Input voltage at Po = Pomax
without feedback
with feedback

Zero signal collector current
of transistors 3 (adjusted with R8)

Collector current (peak value) at Py = Pomax
of transistors 3

Collector current of the driver
transistor 2

Midtap voltage at point A

Typical input resistance at point B
without feedback
with feedback

Notes

Vs

POI’l’l&X

Vi(rms)
Vi(rms)

Vi(rms)
Vi(rms)

|ic|
IcM

-Ic
v

Rj
Rj

Tamb = 25 oc
I 11
6 15V
1 3 W
0.7 mV
10 1.2 mV
5.5 mV
41 10 mV
5 S5 mA
710 750 mA
10 9 mA
2.8 8 Vv
7 kQ
8 11 k2

1, Stable continuous operation is ensured up to Tamp = 45 ©C, provided the output

transistors are mounted as specified below:

Circuit It

For the AC187/01and AC188/01 the heatsinks should have an area of approximately

5 cm2 and a thickness of 1.5 mm.

Circuit II:

Forthe AC187/01 and the AC188/01 the heatsinks should have areas of approxima=
tely 5 cm? and 20 cm? respectively and in each case a thickness of 1.5 mm.

2, Figures and curves are typical ones unless otherwise specified.

3. A.C. information is given at f = 1 kHz unless otherwise specified.
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40819

—O -Vg
R
om0t

List of components Ly Circuit 1 11
R1 1.5 2.7 k&2
R2 10 47 kQ
R3 15 47 k2
R4 2.2 1.8 k@
RS 820 820 k2
R6 0 390 Q
R7 270 390
R8 100 150 @
R9 0 12 Q@
R10 = R11 0 1 Q
R12 (NTC) 130 S0 @
R, 4 8 Q

without feedback RE 0 0
with feedback RFp 36 1.5 @

Cl 6.4 40 uF
C2 S0 125 uF
C3 50 1000 uF
C4 0 64 uF
C5 1000 800 uF
Cc6 3300 4700 pF
c7 0 80 wuF

I') Tolerance of the resistors is 5%
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' 7208969
( ’;o‘output power relative to TW versus frequency SlRCéJ\!/T I:
dB) S=
0 Tamb=25°C
~ -
TN
-25 a
/ AN
-5
10 102 103 04 f(Hz) 10°
(d;(; output power relative to 3W versus frequency "?/IRCL{Q\-/H:
— S=
— 0 Tamb=25°C
—— \\ mEEER
-25 p— —T
-5 nEE
10 102 103 04 f(Hz) 108
15 7208968
L L Tamb = 25°C
d ——=—CIRCUIT I: Vg =6V N
Lot - Po tot =W i
(%fo) CIRCUIT II: Vg =15V !
I - Fotot =3W
10 :
[ 1ty
] -
> typ —i/
1 | _ [
I ;
- ,, I
I fi 1
0 i E— i — I
001 01 1 Ry (W) 10
4 March 1968



Photo devices






BPY 10

SILICON PHOTOVOLTAIC CELL

Silicon photovoltaic cell for use in tape and card readers.

QUICK REFERENCE DATA

Sensitive area 2.8 mm?2
Light sensitivity at E = 2000 lux typ. 32 uA
Ambient temperature Tamb max. 100 ©°C
Peak spectral response A typ. 0.8 um
MECHANICAL DATA Dimensions in mm
]
£
&
bt~ =
i : 3 ‘,_!t
SN{?L . —
035 1
023 ‘
368 | |
76m0l ) 37mm -

d——

2‘5 max
-

>j-

sensitive area

]
7208703
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BPY 10

RATINGS (Limiting values) Ly
Reverse voltage

Forward current
Temperatures

Storage temperature

Junction temperature

CHARACTERISTICS

Dark reverse current

VR=1V
VR = L Vi Tamp =75 °C

Short circuit current

Colour temperature 2700 0K

E = 2000 lux
E = 10000 lux

Peak spectral response

Sensitive area

Diode capacitance at V =0

VR max. JEEAY

Ig max., 10 mA
Tstg -20 to +100 ©C
Tj max. 100 oC

Tamb = 25 °C unless otherwise specified

typ. 0.35 uA

I
R < 10 uA
IR < 30 pA

. typ. 32 uA
IRs I5t0 50 WA
IRs typ. 160 uA
Am typ. 0.8 um

typ. 2.8 mm2

Cq < 1000 pF

l) Limiting values according to the Absolute Maximum System as defined in IEC

publication 134.
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BPY 10
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BPY 10
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7208106
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OAP 12

GERMANIUM PHOTO-DIODE

Germanium general purpose photo-diode in a metal envelope.

QUICK REFERENCE DATA

Sensitive area
Light sensitivity

Ambient temperature

Peak spectral response

MECHANICAL DATA

0.05
Tamb max. 60
Am typ. 1.55

mm?2
uA/lux
oC

um

Dimensions in mm

x
L‘;7N9'_35mm: e 28min g
N 2
@© (DT d °
o o k 7208660 i
glass lens

The coloured dot indicates the anode
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OAP12

RATINGS (Limiting values) 1)

Reverse voltage VR max. 30 VvV
Reverse current IR max. 2 mA
Total power dissipation P:iot max. 30 mW
CHARACTERISTICS Tamb = 25 °C and using a lamp of colour
temperature 2500 0K
Dark reverse current at VR =10 V IR < 15 uA
Noise of the dark current (r.m.s. value)
VR =10 V; f =10 kHz; B =1 Hz < 3 pA
Diode resistance (VR = 0.5 to 30 V) D > 3 MQ
— Cut-off frequency at Vg = 10 V 2) fe typ. 50 kHz
—
Peak spectral response Am typ. 1.55 um
Zero spectral response AQ typ. 2.0 um
Sensitive area 1 mm?
Light sensitivity 0.05 uA/lux

L) Limiting values according to the Absolute Maximum System as defined in IEC

publication 134.

2) Frequency at which the sensitivity is 3 dB below the reference sensitivity, the
latter being measured at VR = 10 V; f = 1 kHz; Tagmp = 20 °C.
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OCP70

GERMANIUM PHOTO-TRANSISTOR

P-N-P germanium photo-transistor intended for general purposes.

QUICK REFERENCE DATA

Collector -base voltage (open emitter) -VCBO
Collector -emitter voltage (Rgg <1 kS2) -VCER
Collector current (d.c. or average) -Ic
Total power dissipation up to Tamp =25 °C Piot
Junction temperature Tj
Light sensitivity (area 7 mm?) N
Peak spectral response Am

max. 15 V

max. 15 V

max. 20 mA

max. 100 mW

max. 65 O0C

> 130 mA/lumen

typ. 1.43 um

MECHANICAL DATA

Dimensions in mm

“ max 15 min 37
12%1.
:.; 1n2+15
E—mn 0 oF _%17 N
B %‘ O A== ‘
¢ _ E}_ 13 T 7
7202241 i ™~
75 max 15" 3

The coloured dot indicates the collector

The preferred direction of incident light is perpendicular to the plane of the leads,

and is on the side of the bulb bearing the type number.

1) Not tinned.
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OCP70

RATINGS (Limiting values) 1)
Voltages

Collector -base voltage (open emitter)
Collector-base voltage (peak value)
Collector -emitter voltage (Rpg < 1 k§2)
Collector -emitter voltage (open base)

Collector -emitter voltage (peak value)

Currents

Collector current (d.c. or average)

Collector current (peak value)

Power dissipation

Total power dissipation up to T,pp =250C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS
Collector-emitter dark cut-off current
Ig=0; -VCE =4.5V

Cut-off frequency for modulated light

Collector current

-VCE = 2 V with uniform illumination of
75 ft. candle (807 lux) with preferred di-
rection of incident light, colour temper-
ature of the light source 2700 °K

Light sensitivity (area 7 mm2)

Peak spectral response

Zero spectral response

publication 134.

-VcBO
-VCcBM
~-VCER
~-VCEO
-VCEM

-Icm

Piot

stg

Rih j-a

-ICEO

_Ic

N

A m

Ao

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

>
>
typ.

typ.

20
20

100

65
65

0.4

325

750

130
.43

1.9

< << <

mA
mA

mW

oC
oC

oC/mW

MA

kHz

UuA
mA/lumen
um

um

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

%]

May 1968



OCP70

CHARACTERISTICS (continued)
Circuit diagram

-0 —12V

dependent on

| frequency
+

72094652

Photo-transistors are inherently sensitive to temperature variations, which result
in variations of the output current which cannot be distinguished from the light sig-
nal. This is particularly so with an open circuit base connection, when thermal
runaway is most likely to occur; for operation at elevated voltage and temperature
the use of an external base emitter resistance is essential.

The function of this is to improve the light to dark current ratio by causing a much
greater proportional decrease in dark current. It is recommended that for this
purpose an NTC type resistor is used, the value required depending on the maxi-
mum ambient temperature and light level.
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150

tot
(mW)

7208120

100

50

50  Tamb®C) 100

T

20 7208112
Maximum collector -emitter voltage (with resistance [ 1] T " T T T
-V between base and emitter) T
CER g ———
(v) !
- T
1 11
15
\\
10} ~C
- I
—
S —
b PRSI P Y S Y T P P31 SRR I RS S S FY VPO
[] 10 100 R 1000
z:f (kdd)
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ORP10

PHOTOCONDUCTIVE CELL

Indium antimonide photoconductive element mounted on a copper heatsink, recom-
mended for operation at a temperature of 20 °C.
Sensitive to infra-red radiation extending to 7.5 um and intended for use withmod-

modulated or pulsed radiation.

RATINGS (Limiting values) 1)
Bias current at T, = 20 oc
Temperatures

Operating ambient temperature

Storage temperature

CHARACTERISTICS

Peak spectral response

Spectral response range

Cell resistance
Time constant

Sensitive area
Sensitivity (6.0 um radiation)
(500 °K radiation)

*

D (6.0 um, 800 Hz, 1 Hz)

(500 °K, 800 Hz, 1 Hz)

Noise equivalent power (N.E.P.)

(6.0 um, 800 Hz, 1 Hz)

(500 °K, 800 Hz, 1 Hz)

MECHANICAL DATA (see page 2)

8
— }seenoteslandz typ.  2.0x10

]see notes 1 and 2 <

I max. 100 mA
Tamb max. 70 oc
0
Tstg -50to+70 “C
_ o) . e
Tomb ™ 20 C unless otherwise specified
A 6.0to0 6.3 um
from visible to 7.5 um
r 30to 120 @
0.1 us
2
6.0x 0.5 mm
> 0.4 uV /JuwW
typ. 1.0 uVv /uW
typ. 0.3 uv JuW
> 8.5x107 cmVHz /W

cm\/ Hz /W

cm\/'E/W

typ. 8.6x 10710 w
2.0x107 W

W

typ.  6.0x 107

typ. 2.5x10°

1) 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
i Ny
g [ = $
5 ' £
: i :
2 20 | %%
F 8 e v x % “—c
] @ L e
]
W O
Sl—— ——
1;: B L 37min 10 "-2’1

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 S0 mA is applied. A parallel beam of monochromatic
radiation of wavelength 4.4 um, which would produce a steady irradiance of
68 uW/cm2 at the sensitive element, is chopped at 800 Hz, giving an actual
r.m.s. power at the element which amounts to

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

2. D* and N.E.P.

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

v
-8 \ A (AF)
Af)

pD* = ¥n oo
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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” 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

D* "

N.E.P. =

. Variation of performance with bias current.

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

. Variation of performance with element temperature.

As with all semiconductor photocells, the performance depends on the tempera-
ture of the sensitive element. In the case of the 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 OC this is impractical with the ORP10 unless special precautions
are taken to prevent condensation and icing on the exposed element.

. Warning.

The sensitive surface is unprotected and should not be touched. It is stable in
normal atmospheres but should not be exposed to high concentrations of the va-
pours of organic solvents. Care should be taken to avoid strain when attaching
cells to heatsinks.
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ORP10

Recommended circuit for use with radiation chopped at 800 Hz.

supply

S0pF

1:50
Nes . —
N | J_ o
amplifier
ORP10 'F“PF
% ~ R O

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.

CIRCUIT NOTES

1000 7208505 109 7208504
Firelative response versus A |3 chopping frequency 800Hz 5
N D* bandwidth 1Hz
(k)
V1
100 108 pa \
typ
10 10’
1 10®
0 5 Alum) 10 0 5 A(um) 10
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200 7208503 00414
rl H N|S
() (V) |(uV)
Srati
qra tio
150 0.03|3
W)
'u\d‘se\
c\(c})
= N e(\
100 5 oS H 0.02}2
T%en
i Siona; g’{c‘f/t
o)
ias = S ST I TUm (S T
- /70[6//“(?*. 1 t
Vv ~ L X7 ‘(//F_r T
50 T8 148 001
resls N/
. Porance (n
o'o
00 20 40 60 80 100 I(mA)
2 7Z0850€
normalised curves for resistance and open_ circuit
signal at 60um
15
1
A
N
S2GE '.Stan"(;
05 =
= Signal
BER N
0 LI11]
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. Sensitive to infra-red radiation extending to 5.6 um and
intended for use with modulated or pulsed radiation.

RATINGS (Limiting values) D
Bias current at Tymp = 77 °K
Temperatures

Operating temperature

Storage temperature

CHARACTERISTICS

Peak spectral response

Spectral response range

Cell resistance
Time constant
Sensitive area

Dwell time of liquid nitrogen

Sensitivity (5.3 um radiation)
(500 °x radiation)

D* (5.3 um, 800 Hz, 1 Hz)
- see notes 1 and 2

(500 °K, 800 Hz, 1 Hz)

Noise equivalent power (N.E.P.)

(5.3 um, 800 Hz, 1 Hz)
see notes 1 and 2

(500 °K, 800 Hz, 1 Hz)
MECHANICAL DATA (see page 2)

5.0

T 77
Tstg - 55 to+ 55
X 5.3
from visible to 5.6
r, 20 to 60
5

6.0x 0.5

> 40

> 12
typ. 24
typ.- 4.5

> 2.6 x 100
typ. 4.5 x 10!0
typ. 8.0x 10°
-12

typ. 3.8x 10
< 6.6 x 10712

typ. 2.2x 10711

mA

°c

T=77°K
um
um
kQ

us

min.

mV /uW
mV /uW

mV /uW

cm\/ﬁ;/w

cm\/ Hz /W

cmV Hz /W

£=

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

publication 134.
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MECHANICAL DATA Dimensions in mm

60

/P

ol

Dq‘:%termimls

max E
36.2 3
il |
I3 '
leads | : _
1 | —metal encapsulation
cell lead ‘
5 |
E 3
Q \\\}\\‘ N g.,-glass dewar vessel
] ,
sensitive area i }— sapphire window
incident P
cent ___surface aluminised
cell lead radiation d mirror
7208601 7208603
355m |
a2
£
o
o

1 o

250

¢

7208602
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ORP13

NOTES

1. Measurihg conditions.

The detector is cooled to 77 °K by filling the dewar with liquid nitrogen and a
bias current of 250 uA is applied. A parallel beam of monochromatic radiation of
wavelength 4.4 um, which would produce a steady irradiance of 7.6 uW/cm? at
the sensitive element, is chopped at 800 Hz, giving an actual r.m.s. power at
thé element which amounts to

~
(o2

5 = 3.45 uW/cm?2

N

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 opencircuitconditionsi.e.
correction is made for the shunting effects of the bias supply impedance and the
amplifier input impedance. Under these test conditions, the ORP13 will exhibit a
minimum signal-to-noise ratio of 1650 and typical of 3270. 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:

Vs
Vo \JA@D

* _

w
where: Vg = signal voltage across detector terminals
Vn = noise voltage across detector terminals
A = detector area
(Af) = bandwidth of measuring amplifier

W = radiation power incident on detector
sensitive element in r.m.s. watts.

The 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:

P. VA

N.E.P. = 55

3. Variation of performance with bias current.

Both signal and noise vary with current in this type of cell. Typicalcurves 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 Ssome optimum
current, which will vary slightly from cell to cell. A typical value is 250 uA.
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ORP13

NOTES (continued)

4. 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.

5. Warning.

Care should be taken to ensure that the device is not allowed to reach room
temperature while still biased.

The dewar vessel must always be completely dry before being refilled with li-
quid 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 avoida
recurrence.
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1000 7208598 10" 7208599
relative response versus A0 chopping frequency=800Hz
NE ’ D * [bandwidth=1Hz
T -
(°lo) 1 = abii
| g
? /”’
100} = 10" 4
| /
d ( typ
/
/
10 ; 10°
i L I
; 1
1 | \
1L SNt LU 108 LL J
0 2 4 A(um) 6 0 2 4 A(um) 6
5 7208600
10 E radiation=76uW/lcm2 at 4.4um 100
§rutio liquid nitrogen temperature =77°K S
N chopping frequency = 800Hz (mv)
amplifier bandwidth=50Hz N
(kv)
10% : 10
& /—ISCopen circuit signal
/|
-
V(’ / \
10° \ 1
7 Z N\ — :
A open circuit noise —Ysignal-to-noise ratio
yd ot
//
103 0.1
001 01 1 10 1 (mA) 100
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61SV

PHOTOCONDUCTIVE CELL

Uncooled lead sulphide photoconductive cell intended for use with chopped or pul-
sating radiation, having a high infra-red sensitivity at normal room temperatures.

RATINGS (Limiting values) 1)

Applied voltage .V max. 250
Bias current I max. 0.5
Temperatures

Ambient temperature (see note 3 at page 3) Tamp  max. 60
Storage temperature Tstg max. 60
CHARACTERISTICS

Peak spectral response A 2.5
Spectral response range A 0.31t03.5

Sensitivity (See note 1 at page 2)

Sources: black body at 200 OC (r.m.s. voltage over peak power) 180

tungsten lamp 2) (peak current per lumen) 3
Signal-to-noise ratio with ulack body at 200 °C -SI\_I 150
Noise equivalent power (N.E.P.)

Sources: black body at 200 °C (bandwidth 1 Hz)3) 5.0x10-2
tungsten lamp (2 £ 0.05 um) 5.5x10°11

Cell resistance (typical production spread)
(See note 3 at page 3) 1to4

mA

oC
oC

um

pm

MUV /uW

mA/lumen

MQ

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

publication 134.

2) Chopped light, 0.05 lumen from a lamp at colour temperature 2700 0K falling on

the cell area and with 200 V applied to the cell.

3) 4.9 uW of radiation falling on the cell area with 200V applied to the cell and with
a 1.0 MQ2 load resistor. The chopping frequency of the radiation is 800 Hz and

the measuring amplifier has a bandwidth of 50 Hz.
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61SV

CHARACTERISTICS (continued)

Time constant (see note 2 at page 3) 75 us
Variation of dark current with ambient temperature -2 9/0C
Sensitive area (outer electrodes being 6.0 mm long
and 6.0 mm apart) 36 mm?
MECHANICAL DATA Dimensions in mm
4" max
e AT
285
|
—
]
E
o
(o]
locating
slot TTOETE
NOTES

1. Sensitivity

The 61SV differs from vacuum photoemissive cells in that the signal for a given
irradiation energy is linearly proportional to the applied voltage.

At low or normal radiation levels the cell current changes linearly with illumi-
nation. At very high levels of illumination the current varies as the square root
of the illumination.

The sensitivity of photoemissive cells is normally defined in units of #A/lumen,
the energising light source being a tungsten lamp operated at 2700 OK. The 61SV
has a high infra-red sensitivity, and its performance is usually defined in terms
of volts across the cell load divided by radiation source in watts, when subjected
to chopped radiation from a black body at some specified temperature.

As a limiting measure of cell sensitivity the signal-to-noise ratio for a given
amount of chopped radiation from a black body is usually given, or what is the
same thing, the noise equivalent power, i.e., the radiation falling on the cell
which will produce a signal equal to the cell noisewith a testamplifier bandwidth
of 1 Hz.

For any applied cell voltage there is a definite noise output, and the radiation
source energy required to produce a signal output just equal to this noise output
is referred to as the noise equivalent power.

The sensitivity increases rapidly with the radiation source temperature. This is
illustrated by the fact that if the source temperature changes from 200 to 500 OC-
the sensitivity increases by over 100 times.
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61SV

NOTES (continued)

2. Frequency response

As contrasted with the virtually inertialess vacuum photoemissive cells, the
61SV has a time constant in the region of 75 us. This represents the time for
the signal to drop to e—1 of its value after the radiation on the cell has been cut-
off. Because of this the sensitivity varies with the frequency of interruption of

the radiation in accordance with the following relationship.
So

V1 + 4222

S =

where S and Sg are the sensitivities at frequencies f and zero respectively and T

is the time constant.

3. Ambient temperature

The sensitivity is susceptible to changes in ambient temperature. The change in
signal sensitivity with ambient temperature for a black body source having a
temperature of 200 °C can be expressed in the following manner over the tem-

perature range —10 ©C to +50 OC.

ST T ST AT
L - AL - _2L
S0 VYT %%55 7 70

where ST and Sy are the sensitivities at T °C and 20 °C respectively. The sen-

sitivity changes 2% for each OC change of its value at 20 °C.

400 7208529
total area (6.0mmx6.0mm) of cell exposed
I lamp colour temperature = 2700°K
(uA)
300
005 lumen H
TTITITT]
200 004 lumeni
. L =40021umen
TTITITT
TTIITTTT
100 001lumen H
a8 r T 111d = 0005lumen
B8 ssnnntsly fotol [T
-
» i
0 innn 1T
0 50 100 150 200 250 300

V (V) (no load)
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600[ [ 7208530 130 3000
L1 |
S ratio —H N|S
N (uV)] (uV)
4.9 uW from a 200 ©C (473 9K) black body source.
= chopping frequency =800 Hz
amplifier bandwidth = 50 Hz )
400 voltage across cell and 1 MS2 series load: 200 V. 20! 2000
I~
I~
I~
. Sign 11
300 = =191 10 noise rqtip (S )Ql S) 10[1000
L
— Moise (N))
0 L 0
=40 =20 0 20 Tamb©C) 40
200 T—— 7208528 20,2000
T ]radiation from a 200 0C (473 ©K) black-body source [T T ]chopping frequency =800 Hz 1
S _I'TT] Isituated 20 cm from cell and observed through an T lamplifier bandwidth = 50 Hz[]] Nl S
Wruto +aperture of diameter 3 mm (4.9 uW) room temperature = 21 °C{4
s O HV) (V)
fadl to' L1
150 S ratin 3 15[1500
N/,
NS
«-,'\Q(\o
100 10]1000
W)
(\o\f}rgﬂ
o ,é? mEE
50 (I) H'5|500
Y u
= | »
0 Tt 0 s o'o
0 50 100 150 200 250
(75uA). (15uA) (225uA) (30uA) (37.5uA)
voltage across cell in series with 1M{L load (V)
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100 7208531
4 S
(%/o) N

/
10
1
; 1 I
L P I | ]
'€ =relative signal-to-noise ratio
ERRRRREE
o)) Ll
0 2 A(um) &
103 7208533
. B Hgignal conversion factor
multiplyingHy,ith respect to 200°C 1
factor +1(473°K) black bod N
|
102
10 /
1868715005k
1 (227°C
1
SERRAER
-1 ] il
10 0 200 400 600

black body temperature (°C)

105 7208534
|2 ratio with 200°C black body
ratiol ™ source =150
I
10* /
] il
10
I I I
T
103 - '
| S ESESNNRRRRARARIR
| IRRRRRRRRRRRRRRRRR
wollll L L]
200 400 600
black body temperature(°C)
7208535
T T
TI1 IRBEY.4
- Y 4
80 ‘ ,
[ T 1
TT { ]
I ! S
(nA) ] . v 4
60HH-HHH-A—
1T y 4 1
T T
+111
SSERNISSD ¢ :
A v]
JA|ana H
t Y 4 1 1
1
A I
4
1 i
Sagsasam
20 total area (6.0 mm x 6.0 mm)
i 1] of cell exposed
—+ applied voltage with no load
=100 V
1
T ] lamp colour temperature =
0 H+-H 2700 °K
0 002 004 006

incident illumination (lumen)

(il
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1000 7208532
E
F
response
(°lo)
100 et —————
10
1 2 3 4
1 10 10 10 10
chopping frequency of radiation (Hz)
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ACCESSORIES

HEATSINKS
TABLE OF CONTENTS

Pages

Table of contents 1
Index of type numbers 2-3

Introduction 4
Mounting accessories 5-26
Heatsinks 27-89
1. General 28-33
Selection guide 34-35
2. Flat heatsinks 37-40
3. Diecast heatsinks 41-73
4. Heatsink extrusions 75-89

—
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INDEX

INDEX OF TYPE NUMBERS

Type number Description Pages
56200 Cooling fin S
56201a Mica washer + insulating bushes 6
56201b Lead washer 6
56201e 56201a + 56201b 7
56203 Mica washer + insulating bushes 8
56207 Cooling fin 9
56208 Cooling fin 10
56209 Cooling fin 11
56210 Cooling fin 12
56213 Set of mounting accessories 13
56218 Set of mounting accessories 14
56226 Cooling fin 15
56227 Cooling fin 16
56230 Heatsink extrusion 76-77
56231 Heatsink extrusion 78-79
56232 Mounting adaptor 17
56233 Mounting strip 45
56234 Mounting strip 45
56243 Flexible top lead 18
56243A Flexible top lead 18
56244 Clamp 19
56245 Distance disk 19
56246 Distance disk 19
56247 Flexible base lead 19
56250 Diecast heatsink for two devices 46-49
56253 Diecast heatsink 50-51
56256 Diecast heatsink 52-53
56258 Diecast heatsink 54-55
56259 Heatsink extrusion 80-83
56262A Set of mounting accessories 20
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INDEX

Type number Description Pages
56263 Cooling fin 21
56264A Set of mounting accessories 22
56265 - Cooling fin 23
56268 Diecast heatsink 56-57
56271 Diecast heatsink 58-59
56274 Diecast heatsink 60-61
56277 Diecast heatsink 62-63
56279 Diecast heatsink 64-65
56280 Diecast heatsink 66-67
56283 Diecast heatsink 68-69
56284 Diecast heatsink 70-71
56286 Diecast heatsink 72-73
56290 Heatsink extrusion 84-85
56293 Heatsink extrusion 86-89
56295 Set of mounting accessories 24
56296 Flexible lead for series connection 25
56299 Insulating ring 26

———
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Introduction

Introduction

All information on thermal resistances of the accessories combined with flat heat-

sinks is valid for square heatsinks of blackened aluminium.
For a few variations the thermal resistance may be derived as follows:

a. Rectangular heatsinks (sides a and 2a)

When mounted with long side horizontal, multiply by 0.95.
When mounted with short side horizontal, multiply by 1.10.

b. Unblackened or thicker heatsinks

Multiply by the factor B given below as a function of the heatsink size A.

— 7209250
B
— 14
intumiL
imm unblcckened Alum Lﬂ\
1.3 i
UM
5 MM unmockened Alumnity
1.2
" mm blackened Aluminium
0 5 0 = L 1 |
A(sz) one side
: May 1968



56200

COOLING FIN

MECHANICAL DATA Dimensions in mm

‘33'
15

- Fin material: brass, nickel plated
THERMAL RESISTANCE
From case to ambient with cooling fin only Rth ¢-a = 100 oC/w
with heatsink see graph
R 7209166
thc-al15mm Al;blackened
(°C/W)
100
50
0
0 20 A(cm?)40
one side

T M3 bolt
< ? — washer
cooling fin
FAUAAANNRUNRAANARANRARAN S5 AAAANNNUNUNNNNNARANNANAN heatsink
aamad lock washer
om0 aDo nut

Torque on nut for good heat transfer: 5 cm kg

May 1968 5
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56201a
56202b

56201a MICA WASHER AND 2 INSULATING BUSHES

MECHANICAL DATA Dimensions in mm

43
301

M

2 fo————&Jus
| ol
o ! TLA
THERMAL RESISTANCE
From mounting base to heatsink Rth mb-h = 1.0 oC/W
56201b LEAD WASHER
MECHANICAL DATA Dimensions in mm
9
30.

25.8

6 ” “ May 1968



56201e

MOUNTING ACCESSORIES

56201e consists of 56201a and 56201b

THERMAL RESISTANCE
From mounting base to heatsink
with mica washer and lead washer Rth mb-h = 0.75 ©OoC/W
TEMPERATURE
Maximum allowable temperature Tmax = 150 ©°C
MOUNTING INSTRUCTIONS
nut < o« nut
lock washer - - lock washer
soldering tQQ e =
lead washer
mica washer
holes max4mm —
S ASSWEATTISWISSY  heatsink
Q Q insulating bush
rﬂ, ﬂ, M3 bolt
Torque on nut for good heat transfer: 5 cmkg
May 1968 7



56203

MICA WASHER AND 2 INSULATING BUSHES

MECHANICAL DATA Dimensions in mm

32
23

131

38 31

nnm——
1200827 ’

THERMAL RESISTANCE

From mounting base to heatsink Rth mb-h = 1.5 ©OC/W
TEMPERATURE

Maximum allowable temperature Tmax = 150 oC

MOUNTING INSTRUCTIONS

nut ao o nut
lock washer - -
soldering tag =r—

mica washer

holes max4mm
Y K RSSSSSEISSSSY  heatsink

lock washer

L L insulating bush
ﬂ L M3 bolt

Torque on nut for good heat transfer: 5 cmkg

8 May 1968



56207

COOLING FIN

MECHANICAL DATA Dimensions in mm
7.5

75

8.4 [32]

5.2

32 45

155

Fin material: aluminium, blackened

THERMAL RESISTANCE

From case to ambient with cooling fin only Rihc-a = 060 oC/W
with heatsink see graph

Ren 7209187

c-a .

(°CIW) 1.5mm AL; blackened
100

50

0 20 Alcm?)40
one side

MOUNTING INSTRUCTIONS

Torque on M3 bolts for good heat transfer: 5 cmkg

May 1968 9



56208

COOLING FIN

MECHANICAL DATA Dimensions in mm

4
: f .
y T @
12
2%
o
~
0
1700029
Lsg_] Fin material: brass, nickel plated
THERMAL RESISTANCE
From case to ambient with cooling fin only Rth c-a = 102 OC/W
with heatgink ges oran
with heatsink see graph
R 7209168
(otch/;;;l 15mm Al;blackened R¢p values apply to each transistor, provided the
100E two transistors have been mounted so that the
heat flow from each is equal.
50
0
0 20 Alcm?)40
one side
MOUNTING INSTRUCTIONS E‘u’-’_l
M3 bolt
—— washer
cooling fin
AATANAARIARNRANIARARANAN S0 ANNANANAANANAA AR NANAANAN heatsink
n—— lock washer
1200200 aDn nut

Torque on nut for good heat transfer: 5 cmkg

10 May 1968



56209

COOLING FIN

MECHANICAL DATA Dimensions in mm
55
&'H :
s | s 1
e
Tan Fin material: brass, nickel plated
THERMAL RESISTANCE
From case to ambient with cooling fin only Rthe-a = 75 O°C/W

May 1968 11



56210

1

COOLING FIN

MECHANICAL DATA Dimensions in mm

55

i

y 1 TIoed1
a3
75 |

Fin material: brass, nickel plated

THERMAL RESISTANCE
From case to ambient with cooling fin only Rithc-a = 95 OC/W
with heatsink see graph
R 7209169
thc-al15mm Al;blackene
(°C/W) 1T T
100 -
50} .
ol H une
0 20 A(cm?)40
one side
MOUNTING INSTRUCTIONS M3 bolt
washer
cooling fin
heatsink
R ——— lock washer
1209209 a>D nut

Torque on nut for good heat transfer: 5 cmkg

12 May 1968



56213

MOUNTING ACCESSORIES

MECHANICAL DATA Dimensions in mm
18
5 09 05
'V @ ) j
- 1200938 26
insulating ring cable lug
material: brass, nickel
i plated
| [
g
32 1200932 1’1
mica washer 3| 22 95 | 0-32UNF
1200084
lock washer internal tecth hexagon nut
material: steel, nickel plated material: brass, nickel
plated
THERMAL RESISTANCE
From mounting base to heatsink Rth mb-h = 1 oC/W
TEMPERATURE
Maximum allowable temperature Tmax = 125 oC

MOUNTING INSTRUCTIONS

10~ 32UNF
L] i
0} mica washer
SIS SSTESSSY  heatsink
N— hole max.8mm
@ F— insulating ring
©) = cable lug
- lock washer
1209290 ao nut

Torgue on nut for good heat transfer: 20 cm

Non insulated mounting; without items 1, 2 and 3. (3 if necessary)

May 1968 13



56218

MOUNTING ACCESSORIES

MECHANICAL DATA Dimensions in mm

220 ¥

S

4.0

56

7200937

7 S
200930 7700938

top clamping washer bottom clamping washer mylar washer
of insulating material material: brass, tin
plated
THERMAL RESISTANCE
From mounting base to heatsink non insulated mounting Rth mb-h = 1 ©9C/W
insulated mounting Rthmb-h = 6 ©C/W
TEMPERATURE
Maximum allowable temperature Thax = 100 ©oC

MOUNTING INSTRUCTIONS

[c@ 2] o nut

[©) m top clamping washer

® [ —— bottom clamping washer
® mylar washer
ST EY I o heatsink
e =~ hole min.7.5mm
max.7.7mm
M26 bolt
7209211

Non insulated mounting; without items 2 and 3. (Note: item 1 must than be mounted
up -side down)
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56226

COOLING FIN

MECHANICAL DATA Dimensions in mm

(]
Al — D o
3
1200840
2 Fin material: brass, nickel plated
THERMAL RESISTANCE
From case to ambient with cooling fin only Rth ¢c-a = 100 oC/W
with heatsink see graph
R 7209170
(otg/:;)“ 15mm Al;blackened R¢p values apply to each transistor, provided the
100 two transistors have been mounted so that the heat
flow from each is equal.
50HH
0
0 20 Alcm?)40
one side
MOUNTING INSTRUCTIONS
_ M3 bolt
— washer
cooling fin
ANATAAARATALALUIRARANARAN S5 AXAAAARAANRANNANANNANNR heatsink
—— lock washer
TI0920L8 m nut

Torque on nut for good heat transfer: 5 cmkg

May 1968 15



56227

il

COOLING FIN

MECHANICAL DATA Dimensions in mm

6 ] Fin material: brass, nickel plated
THERMAL RESISTANCE
From case to ambient with cooling fin only Rih c-a = 100 oC/W
with heatsink see graph
R 7209171
the-al1smm AL ; blackened
(°C/W) T T
100 R
X1t 1
]
I
)
T
(11 1
50T
1
oL — H
0 20 Acm?)40
one side

MOUNTING INSTRUCTIONS

M3 bolt
< E == washer
cooling fin
EANNANANAANNANNNNNNNNNRN (8 AANNNRNAOONNNNRONNNRANA heatsink
benaad lock washer
1208212 aDn nut

Torque on nut for good heat transfer: 5 cmkg

16 May 1968



56232

MOUNTING ADAPTOR

MECHANICAL DATA Dimensions in mm
Y- F+ |
T
2 ! )
M8— 4 "l _
,,,,,,,, N B Y
—
' ""“ 65 . |
/ \ p‘
l hexagon nut
e material: brass, nickel dish spring
mounting adaptor plated material: steel
THERMAL RESISTANCE
From diode case to heatsink Rihe-h = 1.1 oC/W
MOUNTING INSTRUCTIONS

min. 80 cmkg

Tor for mounting in a screw hole:
que for g ¢ max. 130 cmkg

min. 60 cmkg

on a heatsink
max. 100 cmkg

May 1968 17



56243

56243 A
FLEXIBLE TOP LEADS
56243
MECHANICAL DATA Dimensions in mm
‘ 204 £7
stee\IL[b;ltj
o =0 NS

LLJ

0 50mm?

Weight: 170 g
Top lead 56243 should be used only for Ir (RMS) < 400 A.

56243A

MECHANICAL DATA Dimensions in mm

1397

steel bolt [

/)
0

ol
>) &8

BRELCON

50mm?

Weight: 140 g

For I (RMS) > 400 A, top lead 56243A must be used.
This prevents the temperature of the top connection becoming too high.

18 May 1968



56244 to

56247
CLAMP
56244
MECHANICAL DATA Dimensions in mm
0
MOUNTING INSTRUCTIONS
The steel bolt ensures that sufficient
5 torque can be applied to obtain good

3 b3 ®| & electrical contact.

*1
17 steel bolt—{I] ToaRer

46

DISTANCE DISKS

56246

™
’ —hul

’ 79 Insulating Insulating
T material material
TEMPERATURE
Maximum allowable temperature Thax = 100 °C/wW
56247 FLEXIBLE BASE LEAD
MECHANICAL DATA Dimensions in mm
21447 B
— e 24
| —
; - (
e 0Ny
o ’ ‘ ' t
—50mm? @ I
’"Tﬁﬁﬁl
188

Weight: 130 g

May 1968 19



56262A

MOUNTING ACCESSORIES

MECHANICAL DATA Dimensions in mm
1 1.8
5 03
0| @
=] © =
:*
1 T26en o0 |
01 000 7200981 ETTTY
mica washer insulating ring plain washer
material: brass, nickel
plated
THERMAL RESISTANCE

From mounting base to heatsink

(with mica washer) Rth mb-h = 1.7 OC/W

TEMPERATURE

Maximum allowable temperature Tmax = 125 ©oC

MOUNTING INSTRUCTIONS

10-32UNF
——— mica washer
heatsink
————— hole rhax.8 mm
== insulating ring
- plain washer
720023 (0 nut (10-32UNF)

Notes: When using a tag for electrical contact insert tag between nut and plain
washer or replace plain washer by tag.
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56263

COOLING FIN

MECHANICAL DATA Dimensions in mm

5

o lier

vin il »

P ©

R

NE;
Fin material: copper, tin plated —_—
THERMAL RESISTANCE
From case to ambient Rithc-a = 100 ©°C/W
21

May 1968



56264 A

it

MOUNTING ACCESSORIES

MECHANICAL DATA Dimensions in mm
22
08
8 3l e
0034 I Insulating ring
Mica washer
+ ol o
o
16 7208958
Soldering tag
THERMAL RESISTANCE
From mounting base to heatsink
with mica washer Rih mb-h ~ 4 OC/W
TEMPERATURE
Maximum allowable temperature Timax = 175 ©C
MOUNTING INSTRUCTIONS
©
% " x 28UNF
——— mica washer
heatsink
[ —1] insulating ring
—) soldering tag
%" x20UNF —QD nut

1208208

22 May 1968



56265

COOLING FIN

MECHANICAL DATA Dimensions in mm
251

O o

S———

82
+
9

L]
125 75 ) ) .
5 Fin material: aluminium, blackened

THERMAL RESISTANCE

From case to ambient with cooling fin only R¢h c-a =80 OC/W
with heatsink see graph
7209172

Rthec-
(°C/(V:V)q 1.5mm Al;blackened

100

50

0 20 Alcm?)40
one side

MOUNTING INSTRUCTIONS

b) l:IT M3 bolt

= washer

a)

cooling fin
hole 7.5 to 7.7mm
J heatsink

lock washer
nut

Torque on nut for good heat transfer: 5 cmkg

May 1968 23



56295

:

MOUNTING ACCESSORIES

MECHANICAL DATA Dimensions in mm

. |
=3
o
7200958

PTFE bush 2 mica washers plain washer

THERMAL RESISTANCE
From mounting base to heatsink

Rih mp-n = 4 °C/W

TEMPERATURE
B T ) a Maximum allowable temperature
e hole #2 Tmax = 175 °C
terminal tag
MOUNTING INSTRUCTIONS

i i— 10-32UNF
10-32UNF

e tag

E——— mica washer o — mica washer
SSNINITESTISSS  pagtaine heatsine"
heatsink STSSTESISSSSS  heatsink

—— mica washer CE———— mica washer
) tag o==—xn plain washer

- lock washer ons TCD nut

nos (CD nut

24 May 1968



56296

FLEXIBLE LEAD FOR SERIES CONNECTION

MECHANICAL DATA Dimensions in mm

1735

steel bolt

50mm?

I

May 1968 “ ” 25



56299

INSULATING RING

22
08 Accessory 56299 is the insulating ring of 56264A.
[ ™
Maximum operating temperature Tmax = 175 oC

26 May 1968
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HEATSINKS
1. GENERAL pPp. 28 to 35
2. FLAT HEATSINKS pp. 37 to 40
3. DIECAST HEATSINKS pp. 41 to 73
4. HEATSINK EXTRUSIONS pp. 75 to 89
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HEATSINKS

GENERAL

INTRODUCTION

Semiconductor rectifier diodes, thyristors and zener diodes for medium and
high power have power losses which cannot be sufficiently transferred to the
ambient air by these devices themselves. To prevent excessive junction tem-
peratures the heat transfer capacity has to be improved.

This is achieved by heatsinks, which transfer the dissipated heat from the
semiconductor junction to the ambient air by convection and radiation.

A flat metal plate is the simplest form of a heat transfer medium, but it is not
the most efficient form for all conditions. In most cases a more complex form
of heatsink will have advantages with regard to cost, size and weight.

This chapter offers, apart from information on heat transfer and the mechani-
cal construction of assemblies, useful indications on how to take advantage of
reverse-polarity diodes, etc., and, finally, the technical data on three types
of heatsink with examples of calculation.

HEAT TRANSFER PATH

In a silicon rectifier the heat is generated inside the silicon wafer. From there
the heat flows mainly to the base of the device and then via the heatsink to the
surrounding air. The heat flow through heat conductors is analogous to the flow
of electric current through electrical conductors. In this analogy the thermal
resistance (R in °C/W) corresponds with the electrical resistance (R in §2).

Fig.1 shows the heat path from the junction to the ambient air as a series con-
nection of three thermal resistances:

Rin j-mb * The thermal resistance from junction to mounting base. Its value
can be found in the data sheets of the relevant semiconductor device.

Rih mb-h : The contact thermal resistance. This is the thermal resistance
from mounting base to heatsink, resulting from the contact area
being limited and the contact itself being imperfect. Its value can
also be found in the data sheets.

Rth h-a : The thermal resistance of the heatsink. This is the thermal resist-
ance between the contact surface and the ambient air.

Once the heat has been transferred from heatsink to ambient, cool air must
replace the heated air.

According to fig.l the following formula can be used in heatsink calculations:

Tj - Tamb = PX Rep j-mb + Reh mb-h + Reh h-a)

28 May 1968



HEATSINKS

Fig.1l Analogy between heat conduction
and electric conduction

r I
- - Y
Rth j-mb Rj-mb
Tmb Vimb
—— Vi
Rth mb-h Rmb-h
2 " h
Rthh-a Rh-a
—_— Jam_b - = Vamb
1] ~Tamb= VJ =Vamb =
PxRthj-a | I*Rj-a

MEANS TO IMPROVE HEAT TRANSFER

The contact thermal resistance can be made as small as possible by using:

1. a large contact area

2. plane contact surfaces by proper machining, grinding, etc. Heatsinks should
be blanked or made burr-free after punching or drilling holes

3. sufficient pressure by applying at least the rated minimum torque. Use a
torque spanner

4. silicon grease to fill up air pockets. A thin layer of air has a much higher
resistance to heat flow than a thin film of grease (e.g. Dow Corning 340)

The thermal resistance of the heatsink can be reduced by:

1. painting or anodising the surface, which improves heat transfer by radiation
2. higher speed of the cooling air

3. larger size of the heatsink

The air flow can be obtained in the simplest way by natural convection. Any
obstruction should be avoided. Therefore fins should be placed vertically, air
intake and outlet apertures should be as large as possible. Ample spacing be-
tween heatsinks and adjacent structures and provisions to obtain a chimney effect
also improve the air flow.

If free convection is not sufficient to remove the heat, a blower or a fan must
be used. Forced air cooling also permits a substantially smaller heatsink.
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([

INSULATED MOUNTING

In bridge rectifiers it may be desirable to insulate a diode electrically from its
heatsink by means of a mica or teflon wahser. As a consequence the contact
thermal resistance will be about 10 times that of the case without insulation.
Since the total thermal resistance has a fixed maximum value for given values
of P and Tamb (see previous section), the increase of Ryp, mp-h has to be com-
pensated by a considerable reduction of Ry -5 (€.g. by using a much larger
heatsink).

Furthermore, the creepage distances along the insulator may be too small for
the high voltages occurring between diode and heatsink. In fig.2 the creepage
distances A and B can be made sufficiently large; but C and D will always be
small.

mica

ATy 7202064

A== NN
) nylon or teflLon

[ ] metal washer

Fig.2 Creepage distances at an insulated diode
(C and D are the critical ones)

CONSTRUCTION OF ASSEMBLIES

In the previous sections some details have been given regarding the proper
way of connecting a diode to a heatsink, positioning of heatsinks, etc.

For better current sharing of parallel-connected diodes a good thermal cou-
pling of the devices is needed, which reduces differences in the forward char-
acteristics. Two series-connected diodes should have a good thermal coupling
in view of the reverse characteristics.

Thermal coupling can be obtained by mounting two diodes on one heatsink. On
a plain cooling fin the two diodes should be mounted according to fig.3, on an
extruded aluminium heatsink according to fig.4. A distance between the two
diodes equal to one third of the heatsink length provides sufficient thermal
coupling. For the electrical connection it is preferred to use a copper strip
with a thickness of 1 mm. Mounting two diodes on one heatsink also saves
mounting cost.

A flat plate with two diodes should have twice the area necessary for a sepa-
rately mounted diode.

An extruded aluminium heatsink with two diodes should have twice the length
necessary for a separately mounted diode.
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An electrical series connection of two diodes mounted on one heatsink can be
obtained by using diodes of different polarity. Figs. 5, 6, 7 and 8 show how the
combination of normal and reverse-polarity diodes simplifies the assembly of
single phase and three phase bridge rectifiers.

direction of air flow
AN
-o-H-

o 1 ¢ .

P -

. I A8

| |

wJoow Jow |
Fig.3. Dimensioning of a plain cooling Fig.4. Extruded aluminium heat-
fin with two diodes sink with two diodes

+

BYZ 15G ﬂ &BYZ 15

4 BJ%Q__,—,{E o
BYZ 4 BYZ 14

7202085

~

Fig.5. Single phase full wave rectifier Fig.6. Single phase full wave
with diodes of different polarity rectifier with diodes of
on extruded aluminium heatsinks different polarity on

plain cooling fins
(Top view)

BLUE CABLE
o
RED CABLE
7202083
Fig.8. Single phase full wave rectifier Fig.7. Three phase full wave
with diodes of different polarity rectifier with diodes ot
(red cable: reverse polarity; different polarity on ex-
blue cable: normal polarity) on truded aluminium heat-
two double heatsinks 56250 sinks
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EXAMPLES OF HEATSINK CALCULATION

1. Devices without controlled avalanche properties.

Assume that the diode of which the outlines are shown, is used in a three
phase 50 Hz rectifier circuit at Ty = S0 0C. Further assume: average for-
ward current per diode Igpay = 65 A; contact thermal resistance

Rth mb-h = 0.1 0C/W

Stud: M12
Mounting base, across
the flats: max. 27 mm

From the data of the diode the graph to be used is shown below.

7204800
200015~ totaT power dissipation Tnterrelation of the total dissipation "0
P H (forw:;rd gyd re;e?se) (derived from the lefthand groph) and| Tmb
ps S a funclion o A
W) BT e the o ollowople Ler : (°C)
T 1117 1 117 11T T !
750 i } 1T { IIl-llll-]I I ’30
& < Mo ?d::ﬂf? H
§ duky %’ <: <
H N
1y fut
”m"e&’: 1T ! I N T
100 SH R 150
AT H T X
T Y
T i
| 1
50HH FESInSS & SHHH170
EE‘:— I | 11
H - i
940l 11 1Y Il } 117 :E
’4aun| 1T d T T ]
0 ITTT 11 11 ISSEERESNERS .
0 50 100 Iray (A)IS0 0 50 100 150Temb (°C)200

From the lefthand graph it follows that Pyor = 90 W per diode (point A).
From the righthand graph it follows that Rth-mb-a ® 1.2 °C/W.

Thus Rth h-a = Rth mb-a — Rth mb-h = (1.2 - 0.1) °C/W = 1.1 OC/W.
This may be achieved by different types of heatsinks as shown below.

Type Free convection Forced cooling
ﬂit, blackened - 125 cm2; 2 m/s or 300 cm?2; 1 m/s
bright - 175 cm?2; 2 m/s
diecast 56274 - = 1.5m/s
56280 applicable
extrusion
56230 bright 1=12cm 1=5cml); 1 m/s
blackened 1= 8cm 1=5cml); 1 m/s
56231 bright 1= 7cm
blackened 1= Scml)

1) Practical minimum length
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2. Devices with controlled avalanche proporties

Assume that the diode of which the outlines are shown, is used in a three
phase 50 Hz rectifier circuit at Tapp = 50 0C. Further assume: average for-
ward current per diode IFAV = 65 A; contact thermal resistance

Rth mb-h = 0.1 °C/W; repetitive peak reverse power in the avalanche region
(t = 10 us) PRRM = 8 kW (per diode).

Stud: M12
Mounting base, across
the flats: max. 27 mm

From the data of this diode the graph to be used is shown below.

200 T2 110
[T1{P==power dissipation, xclu§lve the :::_Interrelatmn of the total ion|
P 1] reverse power in the Hti(derived from the lefthand gmph) and| Tmb
= region, as a function of IFa HY-H{the mox. allowabl mperatu 0,
w) HH T T T T (°C)
H 1 EsmEsssmsssamasmasmssma;
750 1 1 1 i Ll 1 730
£3 7 ianiaes RIS Qi
s LKy BN N e N L NS
S N
h’n ui&t H TN &::3 \o‘
100@__ HHHA ay <! 150
G i N
! TR
1
50HH SR ' N 70
1 i | = s
T { } % } } 11 { { T :E
) adssanansnnns: i HHHHHT H
0 50 100 Ipay (AN150 0 50 100 150 Tomb (°C)200

From the lefthand graph it follows that Pgor = 90 W per diode (point A).
The average reverse power in the avalanche region, averaged over anycycle,
follows from PRAY = 6 X PRRM, where the duty cycle ¢ = 28 ;s = 0.0005.

Thus PRAY = 0.0005 x 8 kW =4 W.

an o A YR . oy

Therefore the total device power dissipation Ptot = 90 + 4 = 94 W (point B).
From the righthand graph it follows that Rth mb-a 1.1 °C/W.
Hence the heatsink thermal resistance should be:

Rth h-a = Rth mb-a - Rth mb-h = (1.1 - 0.1) °C/W =1 °C/W.

A table of applicable heatsinks, similar to that on the foregoing page, can
be derived for this case.
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SELECTION GUIDE FOR DIODES

To simplify the selection of heatsinks, the table below indicates for each diecast
heatsink the diodes for which is may be used.

For extruded heatsinks the most suitable combinations are given.

As an additional guide, the outlines of the appropriate diodes are shown beside the
heatsink data.

BYX38 | BYX25 | BYX13 | BYX21 | BYZ14 | BYX34 |BYX23 | BYX14
BYX39 | BYX30 | BYY22 | BYX28 BYX32 | BYX27
BYX42 1) BYX33
BYX48
Diecast
—_— ) )
56250
56268 )
56271 ) ° )
56274 ° )
—— 56277 () ®
—_— 56280 o o
56283 o
Extrusions
56230
56231 o o * d i
56259
56293 g o i ¢
56290 ® o ° )

1) With adaptor 56232
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SELECTION GUIDE FOR THYRISTORS

To simplify the selection of heatsinks, the table below indicates for each diecast
heatsink the thyristors for which it may be used.

For extruded heatsinks the most suitable combinations are given.

As an additional guide, the outlines of the appropriate thyristors are shown beside
the heatsink data.

BT101;102 BTX35 BTX36 BTX81 BTX37 BTX38
BTX68 BTX64 BTX47 BTX82 BTX66 BTX49
BTY79 BTY87 BTX48 BTY9S BTX67
BTYO91 BTY99
Diecast
56253 d d d
56256 [
56279 [ ] [ J
56286 [ [
Extrusions
56230
56231 * . i i .
56259
56293 ¢ i
56290 [ J [ J [ [
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FLAT
HEATSINKS

Thermal resistance of flat heatsinks of 2 mm copper or 3 mm aluminium.
The graphs are valid for the combination of device and heatsink.

Studs: 10-32UNF
Mounting bases, across the flats: max. 11.0 mm

10,
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Rep o EEHH NG ENCENG T 11 and width : mox 135 11 . g
1 T
(°C/W) ; % I "
8K : : -
- H
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< ae
8 | il
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i HH H suns!
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30|
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e 0 H NH HHEHHHHHH HHHHHHH’D’righﬂn
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thira HH * free convectioni - HL L L LTS
(°G/W) - atio between lengthiH
pesitit zhit H :
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Thermal resistance of flat heatsinks of 2 mm copper or 3 mm aluminium.

The graphs are valid for the combination of device and heatsink.
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Thermal resistance of flat heatsinks of 2 mm copper or 3 mm aluminium.

The graphs are valid for the combination of device and heatsink.

FLAT
HEATSINKS
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DIECAST
HEATSINKS

DIECAST HEATSINKS

NIl
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DIECAST
HEATSINKS

RECTIFIER CIRCUITS ON SINGLE HEATSINKS

Single phase Three phase
full wave half wave
(Single phase bridge) | (Three phase star)

Single phase Two phase
half wave half wave

Three phase Six phase Three phase double Y
full wave half wave with interphase
(Three phase bridge) (Six phase star) transformer

[Ke,
+O

gl

uuuuuu

Diecast heatsink - Diecast heatsink -
without insulator — with insulator
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DIECAST
HEATSINKS

RECTIFIER CIRCUITS ON DOUBLE HEATSINKS

i h
Two phase Single phase Three phase
half wave full wave full wave
(Single phase bridge) (Three phase bridge)

0Pt

+ =

o © O
O O
~ ~

+0
Zoures J;J‘

O
| On

R = Reverse polarity diode

Diecast heatsink 56250 o @0 0@ o
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DIECAST
HEATSINKS

MOUNTING INSTRUCTION FOR DIECAST HEATSINKS

1. At free convection cooling or forced air flow
<0.5 m/s the heatsinks should be mounted with
the fins vertical and with a distance to the
chassis bottom > 100 mm.

2. At forced air flow > 0.5 m/s the heatsinks may be mounted in any position.

3. Minimum distance between heatsinks in a row.

4. The rectifier devices should be fixed to their heatsinks with
fied in the relevant published data. Use a torque spanner.

Heatsink Distance (mm)
| & | b
56256/68 > 5.0 | >25.0
56277 > 5.0 | >40.0
56250/53 >10.0 | >50.0
56258/71/74 | >10.0 | >50.0

the torques speci-

5. For insulated mounting of heatsinks two sizes of mounting strips made of

insulating material are available.

o Strip | Dimensions (mm) Weight (g)

z ] a I b| c |d (with cover)
d| ) Ic b

-~ 56233 ' 10.0 l 36 I 14.1 | 22‘ 330
451* 56234 [ 13.5}150]20.1] 28 615

Length 750 mm

6. Mounting holes to be made in the strips:

Heatsink | Strip |

Dimensions in mm

C
T
W!w 56256/68 56233
d Wm 56253/58/71| 56234
/< >\

a | b | ¢

<1.5 7.514.3

<1.3]110.2]6.3

56274/77 56234 | <1.3]10.2{6.3
<1.8113.818.3

900 56250 56234
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56233
56234

MOUNTING STRIPS

Type 56233 consists of the following components (1 to 2)

Dimensions in mm

1.
1 mounting strip of
insulating material

Weight with cover:
330 g

1 insulating plate

]t
11
FoomoToooT ettt
fo—m s -
17
750
e ‘— 72452700
|
@T I ‘
Nl ! 1
y ﬂ L
750 N J_[l;on
. 72652710

Type 56234 consists of the following components (1 to 2)

Dimensions in mm

1.
1 mounting strip of
insulating material

Weight with cover:
615 g

2.
1 insulating plate

mJ
I
~

ﬁl

it
______________ T
______________ | —
| R
| o [
! .
—
. e G sttt =]
[
750 Bs
72452720

L. ] 750

o

72452730
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56250

DIECAST HEATSINK FOR TWO DEVICES

Diecast heatsink of aluminium alloy,
painted black, with two M12 tap holes
for two rectifier devices.

Dimensions in mm

max 118
5

99.
max88

74.2

Weight 730 g

©

7208850
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56250

The graphs are valid for the combination of device and heatsink.
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56250

Calculations for the double heatsink 56250

For equal devices at equal conditions the maximum aliowable mounting base
temperature shall be calculated. After subtraction of the temperature drop
caused by the contact thermal resistancethe required heatsink thermal resist-
ance can be determined.

For two different devices (with different Tj max» power dissipation and contact
thermal resistance) the lower of the two maximum allowable mounting base
temperatures shall be taken, after which the same procedure is followed.

Examples

Consider a thyristor T and a diodeD, used in single phase application (o= 180°),
of which the curves to be used are shown onthe next page. For all examples
the contact thermal resistance Rth mb-h = 0.1 °C/W.

In the table below, three different examples have been worked out.

T} +Dy T +Dy T1+T2
Given: Tamp 30 °C 50 °c 45 °c
1AV 15 A 20 A 25 A

From next page
P} 35 W 46 W 56.5 W
Py 14 W 20W 56.5 W
Peot = P1 + Py 49 W 66 W 113 W
Tmb | Max. 107.5 °C 102 °C 96.5 °C
Tmb 2 max. 136 °C 130 °C 96.5 °C
P} X Rth mb-h =

AT mb-h 3.5°C 4.6 °C 5.7°C
Maximum T}, 104 °C 97.4 °C 90.8 °C
Tamb 30 °C 50 °C 45 °C
Max. ATp-4 74 °C 47.4 °c 45.8 °C
Max. ATh-, _ 74 _ 47.4 _ 45.8 _

Peot 49 66 113

Max. Rip h-a 1.5 °C/W 0.72 °c/w 0.4 °c/w
From graphs on Possible with free | Only with forced | Only with forced
foregoing page convection. cooling. cooling.
follows: 50 W: 1.35 °C/W | At least 1.1 m/s | At least 4.5 m/s

48
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56250

Calculations for the double heatsink 56250 (continued)

The two graphs below give the power dissipation and the maximum allowable
mounting base temperature versus the average forward current, for the thy-
ristor T and the diode D, respectively.

7204901 ; . — 90
P [ THYRISTORT] BERSRSY) CHE SREELREUEREREEN
w)l-HH] T | 3 y T 1 NRERRRN
4 { s bt ‘Tmb
60 A
BgRRSRERRaS: =R SERESES )
- {, 4 B b
LY. AP, ]
a8 w8t w
- Sl i
<, 4 1
40 F__ : é : b/ 4dv.d anms :Eq
1= 4 4 4 I" EE::
] LA SRap _:5170
: ‘ 4 1
Y R e
1 oA as 1+ a =conduction angle 1
At t T
20 ! ,
N [’ §
LA ] 1 1 120
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+ b Attt
ASZaffiniRsaRistses, et
% 10 20 30 40 Iy (A) 50
7204900 — 80
P HDIODE HH+H HAe
wy [ TTTT T T muRan
RN | I r & T.
. : | /__\(\c mb
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B T 2 > >
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56253

DIECAST HEATSINK

Diecast heatsink of aluminium alloy, painted black, with 1/4"x28 UNF tap hole
for rectifier device.
2x

M3[] e Dimensions in mm
+
<+

)
M6
§ o [ - ! I
R —
58 —_—-—-—
—_——
Y ' —
6 201
~ 82 .
. 40 o]
M6
Weight 305 g 1/4"x28 UNF
e A 7]
& ©
'® ¢ o o
< 7 ‘l

4

EEXIN
) .
15.5
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56253

The graphs are valid for the combination of thyristor and heatsink.

L nl

Stud: " x 28UNF
Mounting base, across the flats: max. 14,0 mm

LI

‘TR T e
1 .l - &
Rthh-df ‘[ [ [ L S
(°C/wW) B EENEEEEEERE
_} AEEEE S
Elai ~ T ARE S 1
I free convection
+f - -+ =111 T - Tt
j ] 'Vr I ]L 7 T
BN ] t I ] 11
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4t T
8 ]
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» SEBEEREEE]
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% 0 20 7 %0 50 Pgor (W) 60
Rthh-q N
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15 RN
< 1
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IR N
7 ™
T forced cooling|
0.5
% ] 2 3 4
air velocity (m/s)
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56256

DIECAST HEATSINK

Diecast heatsink of aluminium alloy, painted black, with 10-32 UNF tap hole
for rectifier device.

Dimensions in mm

Weight: 55 g -+ L 1- ﬁma
00 | i

max52

\/k/\JAJ

-

e L L
55
ﬂma

10-32 UNF
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56256

The graphs are valid for the combination of thyristor and heatsink.

i

Stud: 10 - 32UNF
Mounting base, across the flats: 11,0 mm

Rthh-a THH
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Rth ha g
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N
1
3 forced cooling
2
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air velocity (m/s)
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56258

DIECAST HEATSINK

Diecast heatsink of aluminium alloy, painted black, with M12 tap hole for rec-
Dimensions in mm

tifier device.

M
2x - l/,/[r]\\
= ‘ i
Weight 290 g M3y © f”“;,'" ni ‘,
Il
"'E# ;o
T Iy
= .
4 T
meffl Lol O3
ST
1 U
| | .|
< e
, {
| M8
|
1 EE_—+—

max 104

8.4
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56258

The graphs are valid for the combination of thyristor and heatsink.

Stud: M12
mounting base, across the flats: 27,0 mm
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56268

DIECAST HEATSINK

Diecast heatsink of aluminium alloy, painted black, with 10-32 UNF tap hole
for rectifier device.

Dimensions in mm

Weight 33 g
i
Wi L
+ f?]_v:;} ﬁMq
L
.—_‘_‘] g?J _?_
7[
4
< | B
i".m
Egém
S
Yvy
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56268

The graphs are valid for the combination of diode and heatsink.

Stud: 10 - 32UNF

Mounting base, across the flats: 11,0 mm
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56271

DIECAST HEATSINK

Diecast heatsink of aluminium alloy,
painted black, with M8 tap hole for
rectifier device.

Dimensions in mm

IR
o :f,/ ||
Weight 270 g =+ :;
, |
@ |
] |l]
o Lo
St
i i
———— L
T 1‘7 ]'
&
|
|

max96
83.5
max71.7
60.2
L0

26 J_\,_Lgm

65

M8
[—'_—-_/—'X
® ¢ ©
\ 331

31 [, 58 -
- 108
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56271

The graphs are valid for the combination of diode and heatsink.

Stud: M8
Mounting base, across the flats: 17,0 mm

»
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56274

DIECAST HEATSINK

Diecast heatsink of aluminium alloy,
painted black, with M12 tap hole for
rectifier device.

Weight. 295 g

Dimensions in mm

max 104

85.5
max74

60.2

|

8.4
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56274

The graphs are valid for the combination of diode and heatsink.
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56277

DIECAST HEATSINK

Diecast heatsink of aluminium alloy, painted black, with M8 tap hole for recti-
fier device.

Weight 135g

max80

max56
44.7

Dimensions in mm

e == P
T
! -+
{ QJMS
S S S E—

65

AD
N\

21,
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56277

The graphs are valid for the combination of diode and heatsink.

y = =0
ﬁm Stud: M8

Mounting base, across the flats: 17,0 mm
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56279

DIECAST HEATSINK

Diecast heatsink of s'z'luminium alley, Dimensions in mm
painted black, with 1~ x 20UNF tap hole
for rectifier device.

Weight: 690 g el
: T
S “ M8
= ‘f# .
| -
. . =
— | Il
— ’ T
— Ti =11 PRI ==
e e ——)
{ N Y ﬂ r :T: M T N
o
g
:
N |
L_u JUU U: K J
le max68.3 | €. Max905 J
- & -
/M8 (2x)

: ‘él/ 1'% 20UNF

=

7209208
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‘ | 56279

The graphs are valid for the combination of thyristor and heatsink.

=
e

Stud: 3" x 20UNF
Mounting base, across the flats: 27,0 mm
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56280

il

DIECAST HEATSINK

Diecast heatsink of aluminium alloy, _____ /" """~
painted black, with M12 tap hole TNV
for rectifier device. -
1 |
Y
=
Weight: 690 g é‘ E
o
Lol
i

h Dimensions in mm

1"

max100.5

max68.3 max90.5 >
75
_ M8 (2x)
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56280

The graphs are valid for the combination of device and heatsink.

Stud: M12
Mounting base, across
the flats: 27,0 mm
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56283

DIECAST HEATSINK

Diecast heatsink of aluminium alloy,
painted black, intended for devices
with flat mounting base.

Dimensions in mm

L {56243}
Weight: 1900 g ,?3\' R iesse T
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56283

The graphs are valid for the combination of diode and heatsink.
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56284

DIECAST HEATSINK

Diecast heatsink of aluminium alloy, Dimensions in mm
painted black, with M24x 1.5 taphole
for rectifier device.

Weight: 1900 g
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56284

The graphs are valid for the combination of thyristor and heatsink.

Stud: M24x1.5
Mounting base, across the flats: 46 mm
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56286

DIECAST HEATSINK

Diecast heatsink of aluminium alloy, Dimensions in mm
painted black, with 3 x 20UNF tap hole
for rectifier device.

Weight: 1900 g
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56286

The graphs are valid for the combination of thyristor and heatsink.

Mounting base, across the flats: 27,0 mm
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HEATSINK
EXTRUSIONS

HEATSINK EXTRUSIONS

May 1968 } l



56230

EXTRUDED ALUMINIUM HEATSINK

Extruded heatsink of aluminium alloy.
The extrusion is supplied unpainted, in lengths of 1.5 m.

Weight: 4 kg per 1.5 m. Dimensions in mm

max109
min34.5

max59.7

IR

v | U

Studs: M12
Mounting bases, across
the flats: 27.0 mm

Stud: 1" x 20UNF
Mounting base, across
the flats: 27.0 mm
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56230
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The graphs are valid for the combination of rectifier device and heatsink.
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56231

Extruded heatsink of aluminium alloy.

EXTRUDED ALUMINIUM HEATSINK

The extrusion is supplied unpainted, in lengths of 1.5 m.

Weight: 6 kg per 1.5 m.

max59.7

Dimensions in mm

max 165.5

min34.5

72046,

Studs: M12

Mounting bases, across
the flats: 27.0 mm

Studs: 4" x 20UNF
Mounting base, across
the flats: 27.0 mm

May 1968



56231

The graphs are valid for the combination of rectifier device and heatsink
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56259

EXTRUDED ALUMINIUM HEATSINK

Extruded heatsink of aluminium alloy.
The extrusion is supplied unpainted, in lengths of 1.0 m.

Weight: 10.8 kg per 1.0 m. Dimensions in mm

max114.2
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7204679

Studs: M12
Mounting bases, across
the flats: 27.0 mm

Studs: 4" x 20UNF
Mounting base, across
the flats: 27.0 mm
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56259

The graphs are valid for the combination of rectifier device and heatsink.
For devices with a flat base see over.
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56259

EXTRUDED ALUMINIUM HEATSINK

Extruded heatsink of aluminium alloy.
The extrusion is supplied unpainted, in lengths of 1.0 m.

Weight: 10.8 kg per 1.0 m. Dimensions in mm
max114.2
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56259

The graphs are valid for the combination of rectifier device and heatsink.
For devices with threaded studs turn back one page.
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56290

EXTRUDED ALUMINIUM HEATSINK

Extruded heatsink of aluminium alloy.
The extrusion is supplied unpainted, in lengths of 1.5 m.

Weight: 2.4 kg per 1.5 m. Dimensions in mm

- max 109 Y
JNin34.5

S ' w
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7204627

Stud: 4" x 28UNF
Stud: M8 Mounting base, across

Mounting base, across the flats: 17.0 mm the flats: 14.3 mm
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56290
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The graphs valid for the combination of rectifier device and heatsinks.
(°c/w)

7204595
T
M "t |
[
<8 $
< .
2 wa
Q
<
N
i
1
R
y »
.
.
HEERAHS m H
R S0
© 17
T 1 1 By 8
17 T i A e i
! i
1
© 1
y 4 i 1
1 ur
) T 1 ) A
1 AT
: T
~ T T gmm
i
I
i i T T
I 14
| !
I L Za
« I doy339au05 say Bur100> pasio)
T : T
H e
H I i
T T T
T T
I T 1 1
T 1 T
Sy wes ¢ ) ]
<
=
= O
@ <

May 1968




56293

EXTRUDED ALUMINIUM HEATSINK

Extruded heatsink of aluminium alloy.
The extrusion is supplied unpainted, in lengths of 1.5 m.
Weight: 16.2 kg per 1.5 m.

6

Dimensions in mm

min31.8

- min98

min18.3
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max 114.2

7204624

Studs: M12
Mounting bases, across
the flats: 27.0 mm

Stud: 3" x 20UNF
Mounting base, across
the flats: 27.0 mm
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56293

The graphs are valid for the combination of rectifier device and heatsink.
For devices with a flat base see over.
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56293 “ “

EXTRUDED ALUMINIUM HEATSINK

Extruded heatsink of aluminium alloy.
The extrusion is supplied unpainted, in lengths of 1.5 m.
Weight: 16.2 kg per 1.5 m.
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Dimensions in mm
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56293

The graphs are valid for the combination of rectifier device and heatsink.

For devices with threaded studs turn back one page.
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INDEX

INDEX OF TYPE NUMBERS

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

Type No. Section Type No. Section Type No. Section
AC107 GeTr AF125 GeTr ASZ17 GeTr
AC125 GeTr AF126 GeTr ASZ18 GeTr
AC126 GeTr AF127 GeTr ASZ20 GeTr
AC127 GeTr AF139 GeTr ASZ21 GeTr
AC127/01 GeTr AF178 GeTr ASZ23 GeTr
AC128 GeTr AF179 GeTr AU101 GeTr
AC128/01 GeTr AF180 GeTr AU102 GeTr
AC130 GeTr AF181 GeTr AU103 GeTr
AC132 GeTr AF185 GeTr AU104 GeTr
AC132/01 GeTr AF18¢ GeTr AUY10 GeTr
AC172 GeTr AF239 GeTr BPY10 Ph
AC187 GeTr AF240 GeTr OAP12 Ph
AC187/01 GeTr AFY16 GeTr 0C22 GeTr
AC188 GeTr AFY19 GeTr 0C23 GeTr
AC188/01 GeTr AFY40 GeTr 0C24 GeTr
AD139 GeTr AFZ12 GeTr 0C26 GeTr
AD149 GeTr ASY26 GeTr OC30 GeTr
AD161 GeTr ASY27 GeTr 0C44 GeTr
AD162 GeTr ASY28 GeTr 0OC45 GeTr
ADY26 GeTr ASY29 GeTr 0C46 GeTr
ADZI11 GeTr ASY31 GeTr 0C47 GeTr
ADZ12 GeTr ASY32 GeTr OCS57 GeTr
AF102 GeTr ASY73 GeTr OCS8 GeTr
AF114 GeTr ASY74 GeTr OC59 GeTr
AF115 GeTr ASY75 GeTr 0C60 GeTr
AF116 GeTr ASY76 GeTr OC70 GeTr
AF117 GeTr ASY77 GeTr 0C71 GeTr
AF118 GeTr ASY80 GeTr 0OC72 GeTr
AF121 GeTr ASZ15 GeTr 0OC74 GeTr
AF124 GeTr ASZ16 GeTr 0OC75 GeTr

GeTr = Germanium Transistors
Ph = Photo devices




INDEX

Type No. Section Type No. Section Type No. Section
0OC76 GeTr 0OC170 GeTr 2N1303 GeTr
oC77 GeTr 0C171 GeTr 2N1304 GeTr
0C79 GeTr OCP70 Ph 2N1305 GeTr
0C80 GeTr ORP10 Ph 2N1306 GeTr
0OCl122 GeTr ORP13 Ph 2N1307 GeTr
0OCl123 GeTr 2N174 GeTr 2N1308 GeTr
0C139 GeTr 2N277 GeTr 2N1309 GeTr
0C140 GeTr 2N441 GeTr 61SV Ph
0OCl141 GeTr 2N1100 GeTr 40809 GeTr
0C169 GeTr 2N1302 GeTr 40819 GeTr

GeTr = Germanium Transistors
Ph = Photo devices

For Accessories and Heatsinks refer to the separate index, in the relevant section.
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