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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 (9 parts) BLUE

SEMICONDUCTORS AND INTEGRATED CIRCUITS (5 parts) RED

COMPONENTS AND MATERIALS (5 parts) GREEN

The several parts contain all pertinent data available at the time of publication, and
each is revised and reissued annually; the contents of each series are summarized
on the following pages.

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. Where ratings or specifications quoteddiffer from those published in
the preceding edition theywill be pointed out by arrows. You will understand thatwe
can not guarantee that all products listed inany one edition of the handbook will re-
main available, or that their specifications will not be changed, before the next edi-
tion is published. If you need confirmation that the pusblished data aboutany ofour
products are the latest available, 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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ELECTRON TUBES (BLUE SERIES)

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

Part 1

Transmitting tubes (Tetrodes, Pentodes)

Part 2

Tubes for microwave equipment

Part 3

Special Quality tubes

Part 4

Receiving tubes

Part 5

Cathode -ray tubes
Photo tubes
Camera tubes

Part 6

Photomultiplier tubes
Scintillators
Photoscintillators

Part 7

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

Trigger tubes
Switching diodes

Part 8

T.V. Picture tubes

Part 9

Transmitting tubes (Triodes)
Tubes for R.F. heating (Triodes)

August 1970

January 1970

Associated accessories

February 1970

March 1970

Miscellaneous devices

April 1970

May 1970

Photoconductive devices
Associated accessories

June 1970

Radiation counter tubes
Semiconductor radiation detectors
Neutron generator tubes
Associated accessories

July 1970

Thyratrons

Ignitrons

Industrial rectifying tubes
High-voltage rectifying tubes

August 1970

December 1969

Associated accessories



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

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

Part 1 Diodes and Thyristors

General

Signal diodes

Tunnel diodes

Variable capacitance diodes
Voltage regulator diodes

Part 2

General
Low frequency transistors (low power)
Low frequency power transistors

Part 3

General
High frequency transistors

Low frequency; Deflection

High frequency; Switching

Part 4 Special types

General

Transmitting transistors
Field effect transistors
Dual transistors

Part 5

General

Digital integrated circuits
FC family; standard temperature range
FC family; extended temperature range

FD family
F] family; standard temperature range

Integrated Circuits

October 1970

September 1970

Rectifier diodes
Thyristors, diacs, triacs
Rectifier stacks
Accessories

Heatsinks

October 1970

Deflection transistors
Accessories

November 1969
Switching transistors
Accessories

December 1969

Diodes and transistors for thick-and
thin-film circuits

Photo devices

Accessories

February 1970

Linear integrated circuits




COMPONENTS AND MATERIALS (GREEN SERIES)

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

Part 1 Circuit Blocks, Input/Output Devices September 1970
Circuit blocks 100kHz Series Circuit blocks 90-Series

Circuit blocks 1-Series Circuit blocks for ferrite core

Circuit blocks 10-Series memory drive

Circuit blocks 20-Series Input /output devices

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

Part 2 Resistors, Capacitors November 1969
Fixed resistors Polycarbonate, paper, mica, polystyrene
Variable resistors capacitors
Non-linear resistors Electrolytic capacitors
Ceramic capacitors Variable capacitors
Part 3 Radio, Audio, Television January 1970
FM tuners Television tuners
Coils Components for black and white television
Piezoelectric ceramic resonators Components for colour television

and filters Deflection assemblies for camera tubes
Loudspeakers Audio and mains transformers

Electronic organ assemblies

Part 4 Magnetic Materials, White Ceramics March 1970
Ferrites for radio, audio Ferroxcube transformer cores
and television Piezoxide
Ferroxcube potcores and square cores Permanent magnet materials
Microchokes

Part 5 Memory Products, Magnetic Heads, Quartz Crystals, June 1970
Microwave Devices, Variable Transformers,
Electro-mechanical Components

Ferrite memory cores Quartz crystal units, crystal filters
Matrix planes, matrix stacks Isolators, circulators

Complete memories Variable mains transformers
Magnetic heads Electro-mechanical components

September 1970
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TYPE DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE

FOR SEMICONDUCTOR DEVICES

This type designation code applies to discrete devices and tomultiple devices 1)

The type designation consists of:

TWO LETTERS FOLLOWED BY A SERIAL NUMBER

The first letter gives an indication of the material

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

B Material with a band gap of 1.0 to 1.3 eV, such as silicon
C Material with a band gap of 1.3 eV and more, such as gallium arsenide
D Material with a band gap of less than 0.6 eV, such as indium antimonide

R Compound material as employed in Hall generators and photoconductive
cells

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

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

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

March 1969 II H 1



TYPE DESIGNATION

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

A Detection diode, switching diode, mixer diode:

Variable capacitance diode

Transistor for a.f. applications (R¢y j-mb > 15 9C/W)

Power transistor for a.f. applications (Rih j-mb < 159C/W)
Tunnel diode

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

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

Magnetic sensitive diode; Field probe

A I Q@ "1 m O Q

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

-

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

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

P Radiation sensitive devicel)

Q  Radiation generating device

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

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

T  Electrically, or by means of light, triggered controlling and switching
power device having a breakdown characteristic (Rth j-mb < 15 °C/W) 1)

U Power transistor for switching applications (Rth j-mb < 15 OC/W)

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

X Rectifying diode, booster diode, efficiency diode 1)

Z  Voltage reference or voltage regulator diode 1y

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

2 “ ” March 1970



TYPE DESIGNATION

The serial number consists of:

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

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

VERSION LETTER

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

EXAMPLES

AC187 Germanium low power a.f. transistor intended primarily for domestic
equipment

BYX27 Silicon rectifying diode intended primarily for professional equipment

March 1969 3



TYPE DESIGNATION

TYPE DESIGNATION FOR A RANGE OF SEMICONDUCTOR DEVICES

The type designation of a range of variants of:

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

c) thyristors (second letter T)

d) radiation detectors

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

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

The suffix part consists of:

a) for voltage reference or voltage regulator diodes

one letter followed by the typical zener voltage and where appropriate the letter
R1)
The first letter indicates the nominal tolerance of the zener voltage in %

1%

2%

5%
10%

15%
The typical zener voltage is related to the nominal current rating for the whole
range. The letter V is used to denote the decimal point when this occurs.

mgaQw s

b) for rectifying diodes

a number and where appropriate the letter R 1)

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

c) for thyristors

a number and where appropriate the letter R 1)

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

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

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

4 | | March 1969




TYPE DESIGNATION

d) for radiation detectors

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

EXAMPLES

BZY88series Range of silicon voltage regulator diodes for professional equip-
ment

BZY88-C9V1 The particular type out of the range with a typical zener voltage
of 9.1 V5%

BYX13-1200 The particular normal polarity type out of the BYX13series with

a maximum repetitive peak reverse voltage of 1200 V

BTX64-200R The particular reverse polarity type out of the BTX64 thyristor
range of whichthe lower maximum repetitive peak voltage is 200V

HTH Y

March 1969 l ‘ : 5






RATING SYSTEMS

RATING SYSTEMS

ACCORDING TO LE.C. PUBLICATION 134

1. DEFINITIONS OF TERMS USED

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

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

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

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

Note: Limiting conditions may be either maxima or minima.

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

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

2. ABSOLUTE MAXIMUM RATING SYSTEM

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

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

p.t.o.
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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 variatien, environmental con-
ditions, and variations in characteristics of the device under consideration
and of all other electronic devices in the equipment.

3. DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are limiting values of operating and environmen-
tal conditions applicable to a bogey electronic device of a specified 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 thedevice, taking responsibility for the effectsof changes
in operating conditions due to variations in the characteristics of the elec-
tronic device under consideration.

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

4. DESIGN CENTRE RATING SYSTEM

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

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

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

NOTE

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

2 January 1968
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LETTER SYMBOLS

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

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

QUANTITY SYMBOLS

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

Examples: i,v,p

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

Examples: I,V,P

SUBSCRIPTS FOR QUANTITY SYMBOLS

1. Total values are indicated by upper case subscripts.
Examples: IC’ ICM'IC(AV)’ lC' VEB

2. Values of varying components are indicated by lower case subscripts.

\Y%

Examples: IC, Ic' veb’ i

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

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

For d.c. values : no additional subscript

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

ESRmIples; IC’ Ic:m’IC(AV)’ Ic(rms)' IC(RMS)

1 i | May 1970




l ‘ LETTER SYMBOLS

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

A,a = Anode terminal

K,k = Cathode terminal

E,e = Emitter terminal

B,b = Base terminal or Substrate for MOS devices

Cic = Collector terminal

D,d = Drain terminal

(BR) = Break-down

X,x = Specified circuit

M, m = Maximum (peak) value

(AV), (av) = Average value

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

F,f = Forward

G,g = Gate terminal

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

As first or second subscript: Source terminal ( for FETS only )
S,s =) As second subscript: Non-repetitive (not for FETS)
As third subscript : Shortcircuit betweenthe terminal not men-
tioned and the reference terminal
Z,Z = Zener. (Replaces R to indicate the actual zener voltage, current
or power of voltage reference or voltage regulator diodes)

wn
.

Examples of the application of the rules:
Figure 1 represents a transistor collector current, consisting of adirect current
and a signal, as a function of time.

collector
current

I
(no signal)

Fig.1

May 1970 “ 2



LETTER SYMBOLS

.

1T

CONVENTIONS FOR SUBSCRIPT SEQUENCE

1. Currents

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

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

2. Voltages

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

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

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

3. Supply voltages
Supply voltages may be indicated by repeating the terminal subscript.

Examples: V , V

EE’ VCC BB

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

A% Vv

Examples: V ccr VBBC

EEB’

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: VBZ—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.

3 March 1969



LETTER SYMBOLS

ELECTRICAL PARAMETER SYMBOLS

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

Examples: hib’ Zar Voo! hFE

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.

Y

Examples: Hi' Zo’ HF’ R

SUBSCRIPTS FOR PARAMETER SYMBOLS

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

Examples: hIB’ hFE

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

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

Examples: h,_, z

ib” “ob
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 :i ;1 i l;r 2}72
2 £°1." "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.

March 1969 “ 4



LETTER SYMBOLS

4. The second subscript identifies the circuit configuration.

€ = common emitter c = common collector
b = common base j = common terminal, general

Examples: (common base)
= \% \Y%
17 Yip Vip T Yep Vop
L = Y VintYeb Vop
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

wn
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LETTER SYMBOLS

LIST OF LETTER SYMBOLS IN ALPHABETICAL ORDER

Letter symbol

Definition

B
bib, bje, big, bih,
bfe, g, bob» boes

bos, Prps bre' brs
Ce

Cq

Ce

Cib, Cie,» Cis» Ctp

Cfe» Cts, Cob, Coe
Cos: Crb: Cre: Crs
d

F

f

fhibs fhies fyfe

fT

8ies 8ibs 8oe» &ob
Gp

Gs

Ger

Gum

C"V

Bandwidth

See y parameters

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

Diode capacitance

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

See y parameters

Distortion
Noise figure
Frequency

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

Transition frequency (Gain-bandwidth product)
See y parameters

Power gain

Source conductance

Transducer gain

Maximum unilateralised power gain

Voltage gain

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

represented by the upper-case letter.
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LETTER SYMBOLS

L

Letter symbol

Definition

hpp, hrc, hpg

hg,, hge, hee

hig, hic, hig
hih, bjc, hje
hoB, hoc, hoE
hob, hoes hge
hgB, brC, hRE
hyb, hre, hre

Ig, Ic, Ip. IE. I, Is
Ib, Ic, Id. Iey Igy Is
ig, ic, iD, ig, ig. is

ib, ic, id, le, ig- iS
IBav): Icavy: IEAV)
IBEX» ICEX

IsM, IcM, IEM

Ipm» Icm» lem

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

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

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

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

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

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

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

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

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

Instantaneous value of the varying component of the
current

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

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

Maximum (peak) value of the total current

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

IcBO Collector cut-off current (open emitter)
IcEo Collector cut-off current (open base)
Icps or ICES Collector cut-off current (emitter short-circuited
to base)
7 ” May 1970




LETTER SYMBOLS

Letter symbol

Definition

Ipss

IEBO
Ig
ip

IFAV)

IFrM
Igss

Ii, Ip

IR
iR

IRRM
IRSM
Isps

1z
IzMm
1zs
Pi» Po

Piot
Bz

Pzsm
Qs

Drain current
(source short-circuited to gate)

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

Instantaneous total value of the forward current of
a diode

Total average forward current of a diode (to distin-
guish between average and d.c. if necessary)

Peak forward current of a diode

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

Input, respectivelyoutputcurrentof a specified cir-
cuit

Total reverse (cut-off) current of a diode

Instantaneous total value of the reverse current of
a diode

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

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

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

Input, respectively output power of a specified cir-
cuit

Total power dissipation in the device

Zener power dissipation

Peak zener power dissipation
Non-repetitive peak zener power dissipation

Reverse recovery charge

I

May 1970



LETTER SYMBOLS

Letter symbol

Definition

D
DS

IGs
RL

Tamb
Tease

tq; tf

s

Tstg

VBB, Vcc: VEE
VBE: VcB: VCE» VEB
Vper Vebr Veer Veb
VBE» VCB» VCE-> VEB

Vbe» Vcbs Veer Veb

Diode (internal) series resistance

Drain-source resistance

Gate-source resistance

Load resistance

Source resistance

Thermal resistance

Thermal resistance from junction to ambient
Thermal resistance from junction tomountingbase
Thermal resistance from junction to case

Thermal resistance from mountingbase to heatsink
(contact thermal resistance)

Dynamic-slope resistance of a zener diode

Temperature coefficient of the operating voltage of
a zener diode

Ambient temperature

Case temperature

Delay time; fall time

Forward recovery time of a diode
Junction temperature

Turn-offtime (toff = tg + tf)
Turn-ontime (top = td + tr)

Rise time

Reverse recovery time of a diode
Storage time

Storage temperature

Supply voltage

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

Instantaneous value of the varying component of the
voltage

May 1970




LETTER SYMBOLS

Letter symbols

Definition

VBEfl
VBEsat
V@®R)

V@BR)CBO:» V(BR)CEO>
V(BR)EBO

VBR)CER
V(BR)CES

VcBo, VCEO: VDGO,
VEBO» VGSO

VceoMm: VCEOM
VCEK

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

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

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

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

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

Peak value of Vcpo, VCEO

Knee voltage at specified conditions

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

VCERM Peak value of VCER

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

VCEsat Saturation voltage at specified bottoming conditions

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

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

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

VEBifl Emitter-base floating voltage (open emitter)

Vg Continuous forward voltage of a diode

VEM Peak forward voltage of a diode

March 1969 H H 10



LETTER SYMBOLS

Letter symbol

Definition

Vi, Vo

Vp)Gs

VR

VRM

VRSM

Vz

Yib. Yie» Yis
bib, bje. bis
gib> &ie: 8is
Cip» Cie» Cis
?Pib» Pier Pis

Vibs Yfe» Yfs
by, bfe. beg
8fb: 8fe: 8fs
Cip» Cte: Cts
?fb, Pfe> Pfs

Yob» Yoe: Yos
bobs Poes bos
8ob: 8oe: &os
Cob» Coe» Cos
Pob: Poe: Pos

Input, respectively output voltage of a specifiedcir-

cuit

Gate-source cut-off voltage

Continuous reverse voltage of a diode

Peak reverse voltage of a diode

Non-repetitive peak reverse voltage of a diode

Operating voltage (zener voltage) of a zener diode

Input admittance

Input conductance
Input capacitance

Phase angle of
input admittance

Transfer admittance

Transfer conductance
Transfer capacitance

Phase angle of
transfer admittance

Output admittance

Output conductance
Output capacitance

Phase angle of
output admittance

Output short circuited
to a.c.

Output short circuited
toa.c.

Input short circuited
to a, e

Yrb» Yres Vrs Feedback admittance
byp, bre, brs
grb> 8re> 8rs Feedback conductance Input short circuited
Cips Cres Crs Feedback capacitance by -
Prhr Prer Prs Phase angle of
feedback admittance
Zth Transient thermal impedance
11 May 1970




LETTER SYMBOLS

LETTER SYMBOLS
FOR RECTIFIER DIODES AND THYRISTORS

This system is based on the Recommendations of the INTERNATIONAL ELEC-
TROTECHNICAL COMMISSION.

QUANTITY SYMBOLS

1

2

. Instantaneous values of current, voltage and power, which vary with time

are represented by the appropriate lower case letter.

Examples: i, v,-p

. Maximum (peakor crest),average, d.c. and root-mean-squarevalues are re-

presented by the appropriate upper case letter.

Examples: I, V, P

SUBSCRIPTS FOR QUANTITY SYMBOLS

1

2.
3.

1

. Total values are indicated by upper case subscripts.
Values of varying components are indicated by lower case subscripts.

For power rectifier diodes and thyristors the terminals are not indicated
in the subscripts, except for the gate-terminal of thyristors.

. List of subscripts:
G, g = Gate terminal
F, f = Forward 1)
D, d = Forward off-state 1); non trigger (gate voltage or current)
Ty & = Forward on-state l); trigger (gate voltage or current)
R, r = As first subscript; Reverse
As second subscript: Repetitive
(AV), (av) = Average value
M, m = Maximum (peak or crest) value
(RMS), (rms) = R.M.S. value
(BR) = Breakdown
BO) = Breakcver
H = Holding
L = Latching
Q.,q = Turn-off
S,s = As a second subscript: Non-repetitive
W = Working

) For the anode-cathode voltage of thyristors F is replaced either by D or by

T, to distinguish between "off-state" (non triggered) and "on-state" (trig-
gered).

May 1970 i l | ‘ 12






Low frequency transistors






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)

Collector -emitter voltage with RBg < 1.5 k2

Collector current (peak value)
Total dissipation up to Tamp = 25 °C
Junction temperature

CHARACTERISTICS T; =25 %

Small signal current gain

-1 =0.3mA; -VCg=5V

Cut -off frequency
Ig=0.3mA; -Vgg =5V

Noise figure at f = 30 Hz to 15 kHz
Ig = 0.3 mA; -Vog =5 V; Rg = 1.5 k2

MECHANICAL DATA

-VcBo

-VCER

“Iem
Prot

hfe

fhb

max.

max.

max.

max.

max.

typ.

15

15

10
80
75

60

35 to 160

>

2

5

mA
mW

MHz

dB

Dimensions in mm

15™*(not tinned)

5‘2 max

15.0max

37 min

|

The coloured dot indicates the collector.

7208676

FOR NEW DESIGN THE SUCCESSOR
TYPES BC179 AND BC159 ARE RECOMMENDED

0.47max

May 1968 ”
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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? Ptot max. 500 mW
Junction temperature Tj max. 90 ©C
D.C. current gain at Tamp = 25 °C
= X = > 50
Small signal current gain at Tymp = 25 °C
B . _ o e typ. 125
Ig=2mA; -Vegg=5V; £=1kHz hee 80 to 170
Transition frequency
-Ic=10mA; -Vcg=2V fr typ. 1.7 MHz
MECHANICAL DATA Dimensions in mm
TO-1
e 1.5 ™% (not tinned)
/
g ;
o2 £
3 b =
o =}
Y 4 £
©
i
B 9.4max 3g.1min ©

7208665

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)
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 Tamp = 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

-VCBO
-VCEOo
-VCER
-VEBO

Pot

Tstg

Rth j-a

Rih 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

LG
oC

OC/mwW

OC/mwW

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

IEC publication 134.

“ April 1968



AC125

CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
Ig=0; -=Vcg =10V -1cBO 10 pA
IE=0; =VcB~=32V; T5.% 75 °C -ICcBO < 800 A
Emitter cut-off current
Ic=0; -Vgg=5V; T; =75°C -Iggop < 550 wA
Emitter-base voltage
IE= 2mA; -VeB=5V VEB typ. 105 mV e
—
Ig = 100 mA; Vcg =0 Vgg < 400 mV g‘
D.C. current gain
Ic= 2mA; -Vgg =5V h ...
c WS “VCE FE  typ. 100
-Ic= 0 mA; Vgg =0 hpg typ. 95
-Ic =100 mA; Vg =0 brpg typ. 80
Collector capacitance at f = 0.45 MHz
I _ typ. 40 pF
Ig=1¢=0; -VCB =5V Ce = 50 pF
Feedback impedance at f = 0.45 MHz
“Ic=1mA; -Vgg =5V lzrbl typ. 90 @
Transition frequency
> 1.3 MHz
- = 3 & = ?
Ic=10mA; -Vgg =2V fr typ. 1.7 MHz
Cut-off frequency
_ Ln . > 10 kHz
Ic=10mA; -Vcg =2V fhfe p. 17 Kz
Noise figure at f = 1 kHz
=Ic =0.5mA; -Vcg = 5V; Rg = 500
] . typ. 4 dB
Bandwidth = 200 Hz F - 10 dB
April 1968 3



AC125

CHARACTERISTICS (continued) Tamb = 25 °C unless otherwise specified
h parameters at f = 1 kHz
=I¢'s 2'mA; <VCE =5V

g il
Input impedance hie tlyp 25 kg
-4
Reverse voltage transfer hre t<yp 2 g 13'4
typ.
Small signal current gain hre yg% to 138

typ. 80 upe-l

Output admittance hoe < 110 wpe-l

4 H April 1968




AC125

7206426 —1.3.abe
1700 [TITTILIT
| ] IB=09I77A
7 H
mA |
. T 1) 08mA
T TTT1
80 07mA
i TTTT1
06mA
\ i H
S 0.5/177],4l
ooy H
2 T 04-mA
i TTTT]
EEEE
03mA
|
Z t'! -
02mAH
20 0.1 mAH
T
s 5= Ve (V) O
—IB (mA)
1210[01 typical values [T}
Ve =1V VBe ol
(mV)
1
40

)

April 1968
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AC125

LI

7206421—1.3.abe
6 1
\ F=1kHz
{ Tamb=25°C
hie typical values
(k$2)[ ]
1
4
\
\
S VCB= 70 V
2 rt
NN OV
‘\
1V, - ——
T
| | {5l i
0 11 ITTT LE T
0 2 4 6 é Ig(mA) 10
7206422—1.3.abe
60
f=1kHz
7;me =25°C
hre typical values
~4) [
(1079
40
||
20
N
\N\C - —Veg=1V svIHov
- A
0 7
0 2 4 6 8  Ig(mA) 10
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AC125

7206419~ 13.0be
T A 2 G
0 ¢
—Vc=10V
150 = =t }
& 5V
|
hfe - 1IV
# jpo? =
100
f=1kHz
Tamb=25°C
typical values
50
"0 e 4 6 6 I(mA) 10
7206420~ 13.abe
600
f=1kHz
Tomb=25°C
hoe typical values
(Hn-,) /‘\\l o
pa[9?)
400
- bV - T - =
200 = =
e TI0V
ot =— = =
fite:
0 [ 1
q s 5 6 6 Ig(mA) 10

April 1968 : ‘I H
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AC125
7201655 / 1.
I T ) 0 O G O
NSNS SN EEEEE
Aj=small signal current amplification
300 Z1= collector load impedance
Aj
—leg=5v
IE=2mA
200
Py
——
= Lmax
100
min
09 2 4 6 8 2z (k&) 10
40 = Y Y |
Minimum collector -emitter volta, N
for which go =0.Im
_VC £ Provisions must be made to ensure 3
thermal stability =
(v) S
E3
30
X
20
A g
10
o e 1 Al tadadaladal 4 22t 1 Ll ta il 11y l I NSRRI 111 1 INNEEINnnn
10 10? 0° 10 Zggld) 10°
10 April 1968




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) -VcBp max. 32
Collector-emitter voltage (open base) -Vcgp max. 12 V
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 Piot max. 500 mW
Junction temperature Tj max. 90 ©°C
D.C. current gain at Tamp = 25 °C
= : = > 65
-Ig=2mA; -VCg =5V hpg typ. 140
Small signal current gain at Tymp = 25 °C
- . o o typ. 180
IE=2mA; -Vcg=5V; f=1kHz hge 130 to 300
Transition frequency
-Ic=10mA; -Vcg=2V fr typ. 2.3 MHz
MECHANICAL DATA Dimensions in mm
TO-1
e 1.5 ™% (not tinned)
g 5
o| 2 : 5,
\'t L %] x
oy 1 g
. @®
<
cb Q.4 max 38.1 min o

7208665

The coloured dot indicates the collector

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

bl

April 1968 ”



AC126

RATINGS (Limiting values) 1)

Voltages

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Collector-emitter voltage with Rgg < 1 k2

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Emitter current (peak value)

Power dissipation

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

Temgeratures

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

-VcBo
-VCEO
-VCER
-VEBO

IEM

Pot

Tstg

Rih j-a

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

e
oC

0C/mW

OC/mW

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

IEC publication 134.

April 1968



AC126

CHARACTERISTICS Tamb = 25 OC unless otherwise specified
Collector cut-off current
Ig=0; -Vcp=10V -1cBO < 10 upA
Ig =0; ~VgB=32V; T; =75 °c -lcgo < 800 A
Emitter cut-off current
Ic=0; -VEB=5V; Tj=75 ¢ -1IEBO < 550 uA
Emitter -base voltage
Ig= 2mA; -VCB=5V VEB typ. 105 mV
Ig = 100 mA; VeB = 0 VEB < 400 mV
D.C. current gain
-Ic= 2mA; -Vgg =5V h - a
& mMas =YEE = FE typ. 140
-Ic= S0 mA; Vg =0 hrg typ. 135
-Ic =100 mA; Vg =0 hpg typ. 105
Collector capacitance at f = 0.45 MHz
=1 =0: = typ. 40 pF
Ig=1=0; -Vgg=5V Cc s 50 pF
Feedback impedance at f = 0.45 MHz
-Ic=1mA; -VCg =5V |zrb | typ. 0 «
Transition frequency
s " = > 1.7 MHz
-Ic=10mA; -Vgg =2V fr typ. 2.3 MHz
Cut-off frequency
= 10 kHz

—IC =10 mA; —VCE =2V fhfe typ. 17 kHz

Noise fiEre atf =1 kHz
-Ic = 0.5mA; -Vog = 5V; Rg = 500 © .
Bandwidth = 200 Hz F yp-

&6

April 1968 ‘ ‘ ’ ’ 3
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AC126

CHARACTERISTICS (continued)

h parameters at f = 1 kHz
-Ig=2mA; Vg =5V

Input impedance
Reverse voltage transfer
Small signal current gain

Output admittance

Tamb = 25 °C unless otherwise specified

typ. 2.4 k@
1.7t0 3.8 k@
typ. 8.0 10~%
< 13.0 104
typ. 180
130 to 300

typ. 100 ue-!
< 170 un~1

‘( April 1968



AC126

15 —I5=07mA
7206555 -1.3.abf. B8
169 &
T SmA
_IC . 1B
'rn,‘q ) 05mA
80
\ 7 04mA "R
&
X\
= TH8t 03mA H
| |
||
| |
02mA
40 i
01mA
a [ S~V (VT
IB (mA)
%?f’r typical vglues—
V Tamp = 25°CHH
Yor=1V BE amb = s
23 (mV)
EEE]
EREB
00
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AC126
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AC126
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AC126

7206552/1.3.abf

15

f=1kHz
Tamb=25°C
hie typical values

(kS$2)

10

-

LT

Yy,

V

I
LJ
11 5N

0 1 Y O O 0 S 8 T
0 2 4 6 6 IgmA) 10

=4

7206554/1.30

g1

Lyt
-

= —Veg=1V 5v 0V

1]
|
0 2 4 6 8 IgmA) 10
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AC126
7206551/1.3.abF
| 7 O 7
f=1kHz
Tamb=25°C
250 typical values
Veg=10V
hse - E=
200 ” 5V
= e
A L2
v s

1

000 2 4 8 Ig(mA) 10

7206553/ 1.3.0bF
7
- f=1kHz A
Tamb=25°C N 2
hoe typical values L
(u)
400 -
5Vl
. oo
200 v
T
et
- =

90 2 4 6 Ig(mA) 10
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7206549-1.3.abf.
| i T e 6 6
Aj =small signal current amplification.
Zy = collector 1load impedance
300
n
Ai —VCB=5V
IE =2mA
200 ]
—
~
~——
— 4""‘
——
e =
100 i =
min
0
0 2 4 6 8 Zytksad) 10
L mio Minimum collector-emitter voltage [|—— - ':g
— for which go=0.1md)’ go=01ImT! Ha
CE Provisions must be made to ensure 5 Ve 5-:°|'
(v) thermal stability R
E— :::%
30
N\
20
AN
b, <
N
P —
10
0 dkadd 1 Lol 11 (] : | L L Ll ol L L) 1 LU il 1111 1 RN
10 10° 10° 104 Zgelov) 10°
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AC127
AC127/01

GERMANIUM ALLOY TRANSISTORS

The AC127 is an n-p-n audio 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 current (d.c.)

12.5 cm?2

Ic =20 mA; Vg = 0

Transition frequency
Ic=10mA; Vg =2V

Collector-base voltage (open emitter)

Collector-emitter voltage (open base)

Junction temperature (incidentally)

D.C. current gain at T, = 250C

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

VcBO
VCcEo

max.

max.

max.

max.

max.

typ.

typ.

32V
12V
500 mA
340 mw
100 ©°C
100
2.5 MHz

MECHANICAL DATA
ACI27
TO~1

>

18

6.4.8 M

cb

6." max

Dimensions in mm

1.5 ™ (not tinned)

94max

38.1 min

0.48™ax

The coloured dot indicates the collector

1200885

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

April 1968 “



AC127

Dimensions in mm

—=&r 159X t ti
(not tinned)

_»LQA_amax

AC127/01
MECHANICAL DATA (continued)

ACl127 /01

c dent

e rd
s D) - L O z
~ paacaty T
- :

b
I 34
7.2"\0)( 15.7 max

36 mia
7Z086%2
The dent indicates the collector
RATINGS (Limiting values) 1y
Voltages
Collector -base voltage (open emitter) Vceo max. 32
Collector-emitter voltage (open base) VCcEo max. 12
Collector -emitter voltage with RBg < 70 Vcgr max. 32
Emitter-base voltage (open collector) Vggo max. 10
Currents
Collector current (d.c.) ifg) max. 500
Base current (d.c.) Iz max. 25
Power dissipation
Total power dissipation up to Tamb = 45 °C
with cooling fin mounted on a heatsink of
at least 12.5 cm? Pt max. 340
Temperatures
Storage temperature Tstg -55 to +90
Junction temperature: continuous T max. 90
incidentally Tj max. 100

25

< < < <

mA

mW

oG
06
26

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

publication 134.
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AC127

AC127/01
THERMAL RESISTANCE
From junction to ambient in free air ACl127| AC127/01
without cooling clip Rep = 370 250 OC/W
with cooling clip 56227 on
1.5 mm blackened Al. heatsink of 12.5cm2 Ry, j-a = 160 oC/W
with cooling clip 56227 on infinite heatsink Reh j-a = 125 oC/W
From junction to case Rip joc T 110 115 °C/W
Ry | R IR
th j-c I th c-h | th h-a
AC127 with clip 56227 110 | 15 | oc/W
AC127/01 115 | 0.5 | ocC/wW
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
Ig=0; Vgg = 0.5V IcBO < 10 wA
Ig=0; Vcp= 32V; Tj =759C IcBO < 1100 wA
Emitter cut-off current
Ic=0; Vgg =5V; Tj =750C IEBO S 550 wuA
Emitter-base voltage
-Ig= 2mA; Vgp=5V ~-VEB typ. 120 mV
-Ig = 500 mA; Vcg =0 -VEB < 1200 mV
Knee voltage
Ic = 500 mA; Ig = value for which
I
(mA) 1
550} - .
500F—-

TR N SR SR S —

7206655
Veex Yee (V)
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AC127
AC127/01

CHARACTERISTICS (continued)
D.C. current gain

Ic= 20mA; Vg = 0
IC= 50 mA; Vg =0
I =200 mA; Vgg =0
Ic =500 mA; Vg =0

Collector capacitance at f = 0.45 MHz

Ig=1e=0; VcB=5V

Feedback impedance at f = 0.45 MHz
Ic=1mA; VCg =5V

Transition frequency

Ic=10mA; Vgg =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
|Ig|= 300 mA; Vcp = 0
matched pair AC127/AC132
|Ic|= 50 mA; Vg = 0

hpg
hrg
hrE
hrg
Cc
|Zrb)|
fr
fhfe
F
hpE1/hpE2
hrg1/hpgo

typ.
typ.
typ.
typ.-

typ.

%’V

typ.

typ.

typ.

typ.

100
105
90
50

70

70

Tamb = 25 °C unless otherwise specified

pF

MHz
MHz

kHz
kHz

&6
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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 Q-
56041 Lt
5%
AC128
320pF
$§
A Vs
2
I
50!(%5 B4pF AC1Z7
[220
g T T
o
1,

g

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.

OPERATING CHARACTERISTICS Tamb = 25 °C
Supply voltage Vg = 9 W

_ > 500 mW
Output power (dtot = 10%) Py, typ. 550 mW
Gain
. o

I A——

0 00 200 300 400 RimW) 600

7206664

Typical frequency response Typical distortion as a function
of output power

w

April 1968 “ ‘ ‘



AC127
AC127/01

APPLICATION INFORMATION (continued)

Output stage

Emitter current (zero signal) | I | = 3 mA
Collector current (peak value) IICMI typ. 300 mA
Midtap voltage at point A VA typ. 4.9 V

Driver stage

Collector current -Ic typ. 7 mA
Sensitivity

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

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

Vs

C, 7209354 +

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

6 ‘ I “ April 1968



AC127

AC127/01
APPLICATION INFORMATION (continued) I I I
Supply voltage Vg = 6 9 9 N
typ. 115| 110| 370 mW
Output power (at d = 10%) Py >yp 1051 100! 300 mw
Distortion diot See page 8
Output stage
Emitter current (zero signal) IEl = 2 2 2 mA
~Ig, = 2 2 2 mA
Emitter resistors RI = 3.3 | 4.7 8.9 Q
R2 = 3.3] 4.7| 89 ®
Bias resistor R3 < 100 | 250 S0 @ -
Coupling capacitor Cl = 200 64| 320 uF -
Load resistance R, = 25 70 15 @ -
Collector current (peak value) -
at P miax. |icm| 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 R5 = 910 | 3300 | 510
Bias resistors R6 = 4.7| 6.8 1.8 k@
R7 = 3.9 4.7 2.2 k
RS = 15 24 6.8 k2
Decoupling capacitors c2 = 40 25 120 uF
C3 = 25 25 25 uF
Coupling capacitor Cc4 = 6.4| 6.4| 6.4 WF
Input current at Py max.
with AC125 Ii(rms) tyP- 20 10 55 uA
with AC126 Li(rms) YP- 15 8 40 pA
Input current at Py = 50 mW
with AC125 li(rms) typ- 11.5 6 17 pA
with AC126 li(ems) tP- 9| 4.5]12.5 pA
Total harmonic distortion
at P, = 50 mW diot typ. 2.5| 3.8 2.0 %
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AC128 AC128/01

2_AC128
2_AC128/01

GERMANIUM ALLOY TRANSISTORS

The ACI128 is a p-n-p audio transistor in a TO-1 metal envelope.

The AC128 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 W.
Tvpe 2-ACI128 consists of 2 transistors ACI128 selected for operation in a low dis-

tortion class B amplifier.

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

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.
Tvpe 2-ACI128 and type 2-ACI128/01 consist of 2 transistors AC128 and AC128/01

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

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VCBO max., 32 V
Collector-emitter voltage (open base) -VCEO max. 16 V
Collector current (d.c.) -1 max. 1 A
Total power dissipation up to Tymp = 20 °C
with cooling fin 56227 on a blackened
Al.heatsink of at least 12.5 cm? Pest max. 1 W
Junction temperature (incidentally) Tj max. 100 ©°C
R i i i W e %
C =R ma VCB FE 55 to 175
Transition frequency
-le = 10 s ~Vep =2V fr typ. 1.5 MHz
MECHANICAL DATA Dimensions in mm
ACI28
TO-1
e 1.5max
4
2 -
© ;
i : 3 =
“y ' g
2 @©
3
=B 9.4mex 38.4min -

The coloured dot indicates the collector

72086651

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

July 1970 H



AC128 AC128/01
2_AC128
2-AC128/01

MECHANICAL DATA (continued) Dimensions in mm
ACi28/01

c dent
A s 15M3 (not tinned)
TSl

i
) L [ =———
T
3%
g2 2 g 381min

7208662

_’_L%Bmux

18
=

'szux

The dent indicates the collector

RATINGS
E Limiting values in accordance with the Absolute Maximum System (IEC 134).
é Voltages
Collector-base voltage (open emitter) -VcBo max. 32 \
Collector -emitter voltage (open base) -Vcego  max. 16\
Collector -emitter voltage with RBg <400 Q -V@ER max. 32 ¥
Emitter -base voltage (open collector) -VEBO max. 10 1\
Currents
Collector current (d.c.) —IC max. 1000 mA
Collector current (peak value) -Icm max. 2000 mA
Emitter current (peak value) IeMm max. 2000 maA
Power dissipation
Total power dissipation up to Tgymp = 25 °C
with cooling fin 56227 mounted on a black-
ened Al. heatsink of at least 12.5 cm? Prot max. 1000 mW
Temperatures
Storage temperature Tstg -33 to+100 °C
Junction temperature: continuous T]- max. 90 ©C
incidentally Ti max. 100 ©C

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

} ‘ July 1970
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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 jra = 290 180 ©9C/W
with cooling clip 56227 Repy j-a = 140 oc/w
with cooling clip 56227 on
1.5 mm blackened Al. heatsink of 12.5cm2  Rep j.q = 80 oC/W
with cooling clip 56227 on infinite heatsink Rep . = 55 oC/W
From junction to case Rep j-c = 40 45 Oc/w
Reh j-c : Rthe-h | Rthh-a
°j—1:I—TC—l:l—Th—4:]—oa E
AC128 with clip 56227 40 | 15 | °c/w e
AC128/01 45 | 0.5 | oc/w
CHARACTERISTICS Tamb = 25 °C unless otherwise specified

Collector cut-off current

Ig=0; -Vgg=10V -IcBO < 10 pA
Ig=0; -Vgp=32V -Ico < 200 wumA
Emitter cut-off current
Ic=0; -Vgg=10V -IEBO =2 200 uA
Ic=0; -VEg= 5V; Tj =75 °¢ -IEBO < 500 uA
Emitter -base voltage
Ig= 50mA; Vgp=0 VEB 300 mV
Ig =300 mA; Vop =0 VEB < 450 mV
Knee voltage
-IC =1A; =g = value for which
“lgc=1.1Aat-Vgcg=1V -VCEK < 0.6 V
-Io
(A) »
|- : 5
10r - |
! |
! |
I
: I
' I
| [
L 1
Ve ! v VCETY)
April 1968 3



AC128 AC128/01

2-AC128
2_AC128/01
CHARACTERISTICS (continued) Tamb = 25 °C unless otherwise specified
D.C. current gain
” typ. 90
~Ig= S0mA; Vgp=0 by 53; to 175
~ typ. 90
-Ig = 300 mA; Vgp = 0 hgFE 60 to 175
= typ. 80
-lc= 1 A; Ve =0 bEE 45 to 165
Collector capacitance
Ig =1.= 0 =Vgg =5V Cc typ. 100 pF
E Base resistance
- -Ic=1mA; -VGg =5V Tbb' typ. 25 Q
Transition frequency
a L N > 1.0 MHz
Ic=10mA; -Vgg =2V fr typ. 1.5 MHz
Cut-off frequency
> 10 kHz

-Ic =10 mA; -Vgg =2V fhfe typ. 15 kHz

Small signal current gain linearity

> 0.50 1)
1
(see also page 10) A500 typs 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. 1.1
|Ic|= 50 mA; Vgg=0 hpg1/hFE2 <yp 1.95
n . _ typ. L.l
IICI— 300 mA; Vg =0 hgpgi/hpg? <  1.25
yXs00 = Aizt_sﬂ, where A; = loaded small signal current amplification.
i max

4 April 1968




AC128 AC128/01

2_AC128
2_AC128/01

APPLICATION INFORMATION

Class B operation with matched pair 2-AC128

R2 Re

T2

'

O

To provide stability the total resistance

should be less than 100 2.

Supply voltage Vg
Ambient temperature Tamb
Emitter current (zero signal) Ig
Bias resistor 1) R1
Bias resistor 1) R2
Common emitter resistor Rg
Input (source) resistance Rj
Load resistance Reco

Dissipation (two transistors) 4) Peot
Power delivered to transformer P,
Collector current (peak value)

at Py max “lem
Collector current at Py max ~la
Input voltage at Py max Vi

Total harmonic distortion

at Po max dtOt
Input voltage at P, = 50 mW Vv
Total harmonic distortion

at PO = 50 mW dtot

i

1y Tolerance of bias resistors: 5%
2) Variable resistor

7209358 +

in the base circuit of each transistor

= 6 9 9 v
up to 55 55 45 OC
= 2x3 2x3 2x3 mA
= 2.0 2.2 3.52) k0
= 47 39 3) Q
= 2.2 3.9 15 @
= 15 1.5 1:0 . k@
= 65 98 62 Q
typ. 2x0.425 | 2x0.65 | 2x1.05 W
typ. 0.75 1:1 1.9 W
typ. 300 300 500 mA
typ. 2x95 2x95 | 2x150 mA
typ. 5.5 6.0 6.6%) V
typ. 345 4.0 5.5 %
typ- 1.6 1.4 1.1°) 'V
typ. 2.0 2.0 2.5 %

3) This resistance is composed of a 68 2 resistor in parallel with a 13092 NTC
resistor. Code number 2322 610 12131.

4) Mounted on cooling fin 56227 at T,yp up to 20 9.

5) Losses in the driver transformer are not taken into account.

L
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AC128 AC128/01
2_AC128
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AC128 AC128/01
2-AC128
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\ AC128 AC128/01
| 2-AC128
2-AC128/01
1000 ; { 7207854
FProt )
(mw)H G heatsink material : =
1.5mm blackened aluminium
800
:
_.N"C‘ B S
s0035% 1 F
T
TN o
T i /‘,
T 1 \Td\
400FFFHH
— EEprARsE
i?.:iw/kbo
T %?\“‘ic"o}/
: - N829 o
200H \“::ESO/-/,S
1
],‘ i
H
. !
QLIIITIT
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7206775-13.abh._
Aj Aj=Small signal current amplification with sliding collector-emitter,
hee voltage at Vg =10V and R; =16.)
150
A
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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 AC132 is intended for use together with the n-p-n transistor AC127 as matched
pair AC127/AC132 in class B output stages with complementary symmetry.

The 2-AC132 consists of 2transistors AC132 selected for operation in class B output
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 (= 10°C/ W)
ascompared with that obtained with the AC132 whenusing heat conducting clip 56227.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VCcBO max. 32 V
Collector-emitter voltage (open base) -VCEO max. 12V
Collector current (d.c.) -Ic max. 200 mA

Total power dissipation up to Ty, = 45 0C

with cooling fin on a heatsink of at least

12.5 cm?2 Prot max. 3500 mW
Junction temperature T, max. 90 OC

D.C. current gain at Ty = 25 °C

-Igc = 20 mA; Vg =0 hpg typ. 135
Transition frequency
~Ig=10mA; Vgg =2V i typ. 2.0 MHz
MECHANICAL DATA Dimensions in mm
ACI32
TO-1
1.5 ™ (not tinned)
e 47—4——
Y
AL ESCO R =4
3 3 © = R |
(.D! \ v | E
Y J?{
£ b 9.4mex gamn_|°
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

c dent
pd

max H
# ey 15MX (not tinned)
o ]

[0 ==
o™ + —
: = T
. ; %] i
| 7.2 max : 15.7max b 38.1min

7208662

QL%emax

.
._.T_
72rnnx

The dent indicates the collector

RATINGS (Limiting values) 1)

Voltages
Collector -base voltage (open emitter) -VeBO max. 32 V
Collector -emitter voltage (open base) -VcEo max. 12 V
Collector -emitter voltage with Rgg < 1 k2 -VCER max. 32 V
Emitter -base voltage (open collector) -VEBO max. 10 V
Currents
Collector current (d.c.) -Ic max. 200 mA
Emitter current (peak value) IEM max. 200 mA
Power dissipation
Total power dissipation up to Tamp = 43 °C

with cooling fin mounted on a heatsink of

at least 12.5 cm?2 Peot max. 500 mW
Temperatures
Storage temperature Tstg =55 to+90 ©C
Junction temperature T, max. 90 ©C

) Limiting values according to the Absolute Maximum System as defined inIEC
publication 134.

2 ' ‘ April 1968



AC132

AC132/01
2-AC132
THERMAL RESISTANCE
From junction to ambient in free air AC132 | AC132/01
without cooling clip R¢h j-a = 300 190 oC/W
with cooling clip 56227 on
1.5 mm blackened Al. heatsink of 12,5 cm?2 Rep j-a = 20 o°c/wW
with cooling clip 56227 on infinite heatsink Rep jea = 65 oC/W
From junction to case Rip joc = 30 55 OC/W
Rin j=e : Rth c-h : Rth h-a
j : I c : h [:I a =
AC132 with clip 56227 50 | 15 | oc/w =
AC132/01 55 | 0.5 I oc/w =
CHARACTERISTICS Tamp = 25 °C unless otherwise specified
Collector cut-off current
Ig=0; =Vgp=0.8 V ~-ICBO < 10 uA
Ig=0; -Vgp= 32V; Ty= 75 ¢ -IcBo & 800 uA
Emitter cut-off current
Ic=0; -VEg=5V; Ty = 78 %@ -IEBO < 550 WA
Emitter -base voltage
Ig= 2mA; -Vgg=5V VEB typ. 105 mV
Ig =200 mA; Veg=0 VEB < 550 mV
Knee voltage
-lc = 200 mA; -Ip = value for which
-Ic =220 mA at -Vgg =1V -VCEK < 350 mV
_IC
(mA) =lg
220F -~~~
200F—- :
| |
| |
| |
[
| I
ol
-
—VCEK I —VCE (V) 7206753
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AC132
AC132/01
2-AC132

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

D.C. current gain

-Ic= 20 mA; Vcp=0 hrg typ. 135
-Ic= 50 mA; Vgg=0 hrFE typ. 115
-1 = 200 mA; Veg = 0 hpg typ. 70

Collector capacitance at f = 0.45 MHz

Ig=1le=0; =Vgg=5V Gy typ. 40 pF

Feedback impedance at f = 0.45 MHz

-Ic=1mA; -Vgg =5V |zrb| typ. 90 Q

Transition frequency

1.3 MHz
-1~ =10 5 = = B ]
I mA; -Vgg = 2V fr typ. 2.0 MHz
Cut -off frequency
> 10 kHz

~Ig = 10 mA; -Vgg=2V fhfe typ. 17 kHz

Noise figure at f = 1 kHz
-Ic = 0.5 mA; -Vgg =5 V; Rg = 500 2

. : typ. 4 dB
Bandwidth = 200 Hz F s 10 dB
D.C. current gain ratio of
matched pair AC127/AC132
~ . B typ. 1.1
|ic| =50 mA; Vg = 0 hpgi/brE2 27 | o3
matched pair 2-AC132
- . B typ. L.l
IICI = 20 mA; VCB— 0 hFEl/hFE2 & 1.25
B . B P Lel
|IC| =200 mA; Vcg =0 hrEg1/hFE2 t<y 1.925
4 H April 1968




AC132
AC132/01
2-AC132
40[Minimum collector —emitter voltage for which Go=0ImO~ T = T 17 Al § E
Provisions must be made to ensure thermal stability > =
~Vee S £
v)
30
N\
AN
20
N
10
Ollll 1 llllllllzlll 1 Llllxll3A||| 1 lIIIIII4IIII 1 lIlIIII5
10 10 10 10 Zge (1) 10
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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.

(e, O —

R1
l T1 2
I VS

1:(141)

R2=10000, Re

o 7709200 < +

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

CHARACTERISTICS Tamb = 25 °C

Supply voltage Vs = 6 9 Vv
Emitter current (zero signal) Ig = 2x1.5 | 2x1.5 mA
Bias resistor R, = Sis6 6.8 kQ
Common emitter resistor Rg = 5 14 Q
Load resistance Ree, = 160 292 S
Total power dissipation Prot typ. 2x180 | 2x220 mW
Power delivered to transformer output Py typ. 310 365 mW
Collector current (peak value) at Po max  ~IcMm typ. 125 100 mA
Collector current at Py max -Ig typ. 40 32 mA
Input voltage at Py max Vi typ. - 3.8 V
Total harmonic distortion at Py max deot typ. '3 6 %
Input voltage at Py = 50 mW Vi typ. 1.40 135 V
Total harmonic distortion at P, = 50 mW diot typ. 2.5 3.0 %

8 April 1968




AC172

GERMANIUM ALLOY TRANSISTOR

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

plifiers.

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

IEC publication 134.
Voltages

Collector-base voltage (open emitter) VcBO max. 32 V
Collector-emitter voltage (open base) VcEO max. 12 V
Collector-emitter voltage with Rgg <7092 VeER max. 32 V
Emitter-base voltage (open collector) VEBO max. 10 V
Current
Collector current (d.c.) Io max. 10 mA
Power dissipation
Total power dissipation up to Tamp = 25 °C Piot max. 200 mW
Temperatures
Storage temperature TStg -35to +90 ©OC
Junction temperature: continuous Tj max. 90 ©OC
incidentally Tj max. 100 ©C
MECHANICAL DATA Dimensions in mm
TO-1
e 1.5 ™% (not tinned)
g ; == e
o2 E
3 @ =
© ) £
. ©
3
&5 944max 38.1min =

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

7208665

FOR NEW DESIGN THE SUCCESSOR TYPES
BC109 OR BC149 ARE RECOMMENDED
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AC172

LI

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

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

Emitter cut-off current

Ic=0; Vgg =10V
=0: = . T.=750
Ic=0; VEg= 5V; T; 75 °C
Small signal current gain at f = 1 kHz
Ic =500 uA; Vog =9V

Collector capacitance at f = 0.45 MHz

15 =1 =03 Vep = oV

Feedback impedance at f = 0.45 MHz

Ic=1mA; Vgg =5V

Transition frequency

Ic=10mA; Ve =2V

Cut-off frequency
IC: lOInA;VCE=2V

Noise figure at f = 1 kHz
I =0.5mA; VCE = 5V; Rg = 500 €
Bandwidth = 200 Hz

Rih j-a

0.37 °C/mW

T. = 25 9C unless otherwise specified

J

IcBo
IcBO

IgBO
IgBO

hte

fhfe

< 10

900

200

550
45 to 110
typ. 70
typ. 70
> 1:8
typ. 2.5
> 10
typ. 20
typ. 3
< 4

MA
MA

MA
MA

pF

MHz
MHz

(3%

‘ I April 1968



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 inclass B output stages with outputs
up to about 3W.

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 (= IOOC/W)
as compared with that of the AC187 with heat conducting clip 56227.

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

QUICK REFERENCE DATA
Collector-base voltage (open emitter) VcBo max. 25 V
Collector-emitter voltage (open base) VCEO max. 15 V
Collector current (peak value) Icm max. 2 A
Total power dissipation up to Tamp = 46 °C Beot max. 0.8 W
Junction temperature T max. 90 ©°C
D.C. current gain at T;=25 °¢
Ic = 300 mA; Veg =1V hFE 100to 500
Cut-off frequency
Ic = 10 mA; Veg = 2V St typ. 20 kHz
MECHANICAL DATA Dimensions in mm
1.5 ™ (not tinned)
AC187 ; N
TO-1 n
g ]
0|2 £
3 © . %
© s
i 4 Y ED
3
c b 9.4 Mmax 38.1min o
The coloured dot indicates 7208885

the collector

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

MECHANICAL DATA (continued) Dimensions in mm

AC187 /01

Cc dent
& ax z
& 15MX (not tinned)

g | g
JE 655 B LRSS ,
4 ~ T
e | ° 3%
7.2 max - 157 max 38.1rnin
7208662

The dent indicates the collector

I
_»_Lgé_smax

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

Voltages
Collector-base voltage (open emitter) VeBo max. 25 V
Collector-emitter voltage (open base) VcEOo max. 15 V
Collector-emitter voltage

Ic < 600 mA; RBE <1Q VcER max. 18 V
Emitter-base voltage (open collector) VEBO max. 10 V
Currents

Collector current (d.c. or average over

any 50 ms period) Ie max. 1 A
Collector current (peak value) Icm max. 2 A
Power dissipation
Total power dissipation up to Ty = 46 oE l) Piot max. 0.8 W
Temperatures
Storage temperature Tstg -55t0+75 °C
Junction temperature Tj max. 90 °C

I) The allowable peak power in classB speach and musical driven amplifiers is1.1 W

2 March 1969




AC187 AC187/01

AC187/AC188
THERMAL RESISTANCE
From junction to ambient in free air ACI187|ACL87/01
without cooling clip Rih j-a = 290 180 °Cc/wW
with cooling clip 56227 Rip j-a = 140 °c/w
with cooling clip 56227 on )
1.5mm blackened Al. heatsink of 12.5 cm? Ripj-a = 80 | 70.5 °C/W
with cooling clip 56227 on infinite heatsink Rth j-a = 55 oc/W
From junction to case Rip j-e © 40 45 OC/W
Rth j-c R . R e
AC187 with hpe el Syl
cooling clip 56227 O—Jl l—.—lc I—.F{ _}—o0 "
40 °C/W 15 °C/W
—
45 OC/W 0.5 9C/W E
actsz/or o— e 1o 1o =
j e h a e
CHARACTERISTICS Tj = 25 °C unless otherwise specified

Collector cut-off current

typ. 15 pHA

=0: Ver = 25 )
IE 0, V CB 25V ICBO < 100 HA
Ig =0; Ve = 25 V; Tj =90 oC IcRO < 2.3 ‘mA
~VBg =1.0V; Vogg =25V ICEX < 100 pA
Emitter cut-off current
_ typ. 135 pA
=0: Vop =
Ic=0;V EB 10 V IEBO s 100 wA
= Qs = e 0 tvp. 1.2 mA
Ic=0; Vgg = 10 V; T = 90 °C IEBO i 5.5 mA
Base-emitter voltage
Ic= 5mA;Vcg=10V VBE 95 to 135 mV
Ic =300 mA; Vcg = 1V VBE < 550 mV

Emitter-base floating voltage
Ig = 0; VCB = 25 V; Tj = 90 °C VERfL < 400 mV

December 1968 l l ‘ ' 3



AC187 AC187/01
AC187/AC188

CHARACTERISTICS (continued) Tj = 250C unless otherwise specified

Knee voltage
Ic= 1A;Ig = value for which

Ic=1.1AatVgg =1V VCEK < 800 mV
Ic
(A) s
- ——= T
10— |
| I
1 |
: |
|
H I
! !
L 1
lifx 1 — %E(V)
D.C. current gain
IC = SmA; Vg =10V hpp > 70
_ . _ typ. 200
IC 300 mA, VCE 1V hFE 100 to 500
Ic= 1A;Veg=1V hpg > 50

Collector capacitance at f = 450 kHz

=T =0 - typ. 150 pF
Ig=1,=0 V=5V Ce g 180 pF
Transition frequency
> 1 MHz
Ic= 10mA; Vg =2V fp - 5 MHz
Cut-off frequency
Ic= 10mA; Vgg =2V fhfe typ. 20 kHz
D.C. current gain ratio of
matched pairs /AC187/AC188;
AC187/01/AC188/01
lg =500 mA; Vgg =1V hpg1/MFgy < 1.25

4 March 1969




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 T, p = 45 9¢.

15kl
/ } 0 —Vg =9V
RL=5|ﬂ.

3900,

50uF BCios "
Rs oV, :
I
&

A.50pF
Vi 6’5 Fov

0an

Nor BC148

Typical input requirements vy (rms) - 4mV; I (rms) = Q.12 pA;
for an output power of 50 mW R; = 33 k2

Typical input requirements Vi (rms) = 22 mV; I; (rms) ~ 0.66 uA;
for an output power of 1.5 W Rj = 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 |Icq' 5 mA, 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.

March 1969 ’ 1 l '
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AC187 AC187/01
AC187/AC188
7207886
i N 1 heatsink material: HH
Rot ¢5: 15mm blackened [HH
A P ——
(mW) 5 ‘o\\ aluminium T
SHN
600 - e
/¢ (8 <
% %]
% ¢
% 5
400 <% &
¢4 &
36
= ’) e) %) Q
= 0 S 2%,
= AC 3 0 2
= 200 71 2, %
thou : ®
ool %
d Jeces o)
=SS -
11, leg 3
TP 0 p] *
0 i reeQ/. L[
0 20 40 60 80 U 100 Tamp°C)
% 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 = -VBEfl-
II = Outside regions I and II, the transistor can withstand transient energies of
1.0 mWs, provided it is cut-off with =Vpgf] > -VBgx > -0.6 V
3 L5 O O
0 A B 0 O
5 0 5 O O 5 O
OrrT
c mHH A
(mA) ]
2 5 mam
I EEN
0 } HH
I 15 Veg(V) 25 [
1
I 11
% 2 10 15 20 25 Vog (V) 30
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AC187 AC187/01

AC187/AC188
7209807 15 7207883
it 1 HVeg=10v ~[Base current versus collector
} T % ] i ] I 'L Tj =25°C Ic|current )
40y Base current b et [ i
Ic H 1 1f{versus collector Veg=1V I T
1 Hcurrent H++ \ . T N
(mA) F e T e T =25°C ] ‘ i
oEb A N
SEET Suarymasmumasan s cEas: e AR - gk =T
ESEYEERES S . b o) v
BERS AREEYY mmns i 1 - Ef—— it + |
e Euay dnus! it NP, ARMEY 4N EE
2ol e A H 1
S EE SSNEEE ] 4 ! A 4
Flinbiens  OEins ;
" f— 7 T = 1 05 ﬁ]]" ya t { T et 1 I
SERSEPiSERREE HHH LA f
10HH Af:{; ﬂj 1 i T | 1V I i T I
e e " - I
I 18 4 11 5 1 J | ! |
Hi S Smmnzzmsceta SEINE R
EEE mE RN EEE I O
S SESESESEYESEEREENNEEREY 0 ‘ i
% 100 200-Ig(pA)300 O 10 Ig(mA)20
7209808 5 7207885
Vcg=10V HH ~[Base-emitter voltage versus
Tj=25°C e B i Ic|collector current
40| Base-emitter , 3 e 1
Ic | voltage versus 1 VCE=1V ‘ I 17
(mA) | collector cur-f 1 T =25°C —tt 1t I
rentrrrrrrrT insnEm J [T
30 ' HHH 1 .
St"il ;JH | i,, . ..1 >Q_” T g/—:—«
iky i Rsaanasss RREEL . BER- inmmay’aas
T 1 MEEY BmEEEY;
n I | '1‘ ] I | o I
o e
i ) f H Y /
I I S iE 4l ErCiEC T 05 Wi "
SEEasazEmss = | 7
T 1
EEEEEEEEEES! /) i
10 ] - Ey ARES AN
: EeEEEEEEE 1Y A
, 4/ B B A
7 T inEE A
4 i’F i 1. "j 7
ot I EEEEE 2 0 BV AP
0 100 200Vge(mV)300 0 05 vgg(V) 1
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AC187 AC187/01

AC187/AC188
O 7207884
Icof
(mA)
L Imlux |
| | | | i
1 typ
A
7
N
PPV, 6 |
V4 | Tl
- T
= | 25V | |
= o1l % =10V, :
EET AT ‘ ‘ ; |
)3/
| 4 ' | :
! - ? 1 ‘
001 l //.‘; | AEEENAaRRNAnN
)] 50 100 Tj(°C) 150
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AC188 AC188/01

2-AC188
2-AC188/01

GERMANIUM ALLOYED MEDIUM POWER
TRANSISTORS

The AC188 is a p-n-p audio transistor in a TO-1 metal envelope.
The AC188is primarily intended for use as matched pair 2-AC188 or together with
the n-p-n medium power transistor AC187 as matched pair AC187/AC188 in class B

output stages with outputs up to about 3 W.

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 of the AC188 with heat conducting clip 56227. The AC188/01

is also available as matched pair with the AC187/01 or as 2—-AC188/01.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -Vceo max. 25 ¥
Collector-emitter voltage (open base) -VcEro max. 15 V
Collector current (peak value) ~-Icm max. 2 A
Total power dissipation up to Tamp = 46 °C Piot max. 0.8 W
Junction temperature Tj max, 90 ©OC
D.C. current gain at Tj = 25 °C
-Ic =300 mA; -Vgg =1V hpgp 100 to 500
Cut-off frequency
~-lg =10 mA; -Vgg =2V fhfe typ. 10 kHz
MECHANICAL DATA
ACi88 1.5 ™% (not tinned)
TO-1 y
S x
A £ '
< o =
] , g
. @
3
94max 38.1min ©
e 7208685
The coloured dot indicates
the collector
Accessories available: 56200; 56208; 56209; 56210; 56226; 56227
March 1969 \ 1




AC188 AC188/01
2-AC188
2-AC188/01

MECHANICAL DATA (continued) Dimensions in mm
AC188/01
[of dent é
-ﬁ/’ 15M%X (not tinned) 2

L) — &3a

b 1 ~e A
7,2 max = 157 max 38,1""]"
> 7208663

The dent indicates the collector

18

7.2mux

©

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

E Voltages
E Collector-base voltage (open emitter) -VeBo max. 25 V
Collector-emitter voltage (open base) -VCEO max. 15 V
Collector -emitter voltage
-Ic =600 mA; Rgg <1 Q2 ~-VCER max. 18 V
Emitter-base voltage (open collector) -VEBO max. 10
Currents

Collector current (d.c. or average over

any 50 ms period) -Ic max. 1 A
Collector current (peak value) -IcMm max. 2 A
Power dissipation
Total power dissipation up to Tymp =46 °C 15 Piot max. 0.8 W
Temperatures
Storage temperature Tstg -55to+75 OC
Junction temperature Tj max. 90 ©°C

1) The allowable peak power in classB speach and musical drivenamplifiers is 1.1 W

9 March 1969




AC188 AC188/01

2-AC188
2-AC188/01
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 Rih j-a = 140 oC/W
with cooling clip 56227 on
1.5 mm Al blackened heatsink of 12.5cm?2 Rth jra = 70.5 OC/W
with cooling clip 56227 on infinite heatsink Rth j-a = 35 OC/W
From junction to case Rth j-c = 40 45 OoC/W

Rth j-c  Rth c-h Rth h-a
AC188 with
cooling clip 56227 O—JI—_I—O;L_—I—OFI_]-—Oa
40 oC/W 15 °C/W
450C/W 0.5 9C/W

AC188/01 O_TL e e o,

CHARACTERISTICS
Collector cut-off current

Ig =0; -Vgp=25V

Ig =0; =Vgp =25 V5 Tj = 90 °C
+VBE =1.0V; —'VCE =25V

Emitter cut-off current

Ic=0; -Vgg=10V

Ig = 05 =VEB = 10 V; Tj = 90 °C

Base-emitter voltage

-I¢c = SmA; -Vcg =10V
-Ic =300 mA; -VCg = 1V

Emitter -base floating voltage

Ig = 0; -Vgp = 25 V5 Tj = 90 °C

Tj=25 OC unless otherwise specified

-IcBo

-IcBO
-ICEX

-IEBO

-IgBo

-VBE
-VBE

-VEBf1

typ. 20
< 200
< 1.4
< 200
typ. 15
< 200
typ. 0.4
< 1.4
115 to 145
< 450
< 400

MA
MA

mA
MA

A
MA

mA
mA

mV
mV

mV

March 1969 ‘ l



AC188 AC188/01

2-AC188
2-AC188/01

CHARACTERISTICS (continued)

Knee voltage
—IC = 1 A; -Ig = value for which

Tj = 25 OC unless otherwise specified

“lg=ld Aat =Vegg=1V =VGEK < 600 mV
I
(A) -
| ] %
10— |
! |
! |
| |
|
| |
| l
s - L
== “Veex 1 7
s D.C. current gain
-Ic= S5mA; -Vcg=10V hrFE > 70
e L - typ. 200
IC 300 mA; VCE 1V ‘hFE 100 to 500
=Ig= 1A;-Vgg=1V hpg > 80
Collector capacitance at f = 450 kHz
e . typ. 90 pF
IE-Ie"O, -VCB—DV Cc - 110 pF
Transition frequency
_ . B > 1 MHz
-Ic= 10mA; -Vgg =2V fr typ. 1.5 MHz
Cut-off frequency
-Ig= 10mA; -Vgg=2V fhe typ. 10 kHz
D.C. current gain ratio of
matched pairs AC187/AC188; AC187/01/AC188/01
l1c| =500 ma; [Veg| =1V .hFE1/brE2 < 1.25
matched pairs 2-AC188; 2-AC188/01
_IC =50 mA; -‘VCE =1V hFEl/hFEZ < 1.25
-Ic =500 mA; -Veg =1V hrpg1/hFE2 < 1.25
4 “ ” March 1969



AC188 AC188/01

2-AC188
2-AC188/01

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 o

15k

{ = 0 —Vg =9V
3900,
AC188
[jssm ) 1_s00uF
8V
Rl= s
san,/| /500
15 kdL
. S0uF BC108") |
S IOVl
b +H' 3 —@ AC187
470
_| 50pF
ng\/ v
00 250pF
iz rapely
Dor BC148 i '\

Typical input requirements
for an output power of 50 mW

‘Typical input requirements
for an output power of 1.5 W

Typical bandwidth (3 dB); Rg =
Typical bandwidth (3 dB); Rg =

Quiescent current

50 k2

feo

4 mV; Il(rms) =012 pA;
= 33 k2

= 22 mV; I (rms) = 0.66 WA;
= 33 k2

= 60 Hz to 65 kHz
= 65 Hz to 35 kHz
= 5 mA, adjustable with R1

When using AC187 and ACI188 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.

March 1969



AC188 AC188/01
2-AC188

2-AC188/01
7207916
e : heatsink material:H{;
R 15mm blackened [HH
o alumini ]
(mW) d; uminium ——
N
600
%,
o,
(&)
/h’ 3
C‘;%
400 b,
h
sanames o
s 29 D -
= G &%
— ‘C‘ ~ ) 2.
= 200 8 x
hQUt ©
Coorn CREs
J acg t %
S e
11 rieg %
1T 2 0 £ ] ¥
0 ) I 8 I 6 S "eeal, | 1TT1
0 20 40 60 80 r 100 Tamb(°C
4 7207914
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 = -VBEfl
III = Outside regions I and II, the transistor can withstand transient energies of
1.0 mWs, provided it is cut-off with Vggf] < VRBEX < 0.6 V
3 TITIELTTLLET
| il A N T
[ 3 ) 0
O B
i mH A
(mA) 0
2 5 S8s
HH
b
) uas
T 5 -Veg(V) 25 HH
1
II
.0 ]
0 5 10 15 20 25—VCE(V) 30
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AC188 AC188/01

2-AC188
2-AC188/01
7209809 15 7210638
T Veg=10V " |base current versus
- Tj =25°C collector current
1 Base current -Ic _T\,T TlJ\,
~1 CE=
C versus collectol (A) T. =350
(mA) fcurrent — -‘( 1= pee
| T T CT ik
30 1 :mlnﬁtyp n,mx
BEES ARars) Y H o ;
S iaaEw ¢ 1]
[Tl
LI /
1 I /
20 11/ A
4 7 / 0.5 /. o
# / 4 Bt
/ —_—
10 17
H 1}
!
0 g i
0 100 200-1g (uA)300 0 10 -Ig(mA) 20
7209810 15 7210637
-Vce=10V " |base-emitter voltage
40 Tj=25°C versus collector current
Base-emitter -I¢ _’VI J 11‘\/;
-I¢ | voltage versus {1 (A) CE= T
(mA) [eollector currentt— FH =28
30 i aam 1 min‘Lcyp rﬁarx
Ctal 1S 1’ 7
5 S [
€ H 1-I
I -
20 l} ’l /
I 05 T
/ : /
I | i/
T
10 fH !
1
v 4 ‘ /,
2 7
O 0 LSV
0 100 200-Vge (mV)300 0 05 -vgg(Vv) 1
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AC188 AC188/01
2-AC188

2-AC188/01

100T; (°C) 150

? 11+T
D —— —- 1 ——A
2 = T 1
o
N ale il
Lol IESH S LA,
ix 1o S
ST >~ —
LE S -
NN LSS | =
e _— - +———+—
- I —
N — ——
N N
B\ NS — o —
o~ S g
th TS ST ST
O 1T 1T T 1o ]
> . o iR .If &
-— — - -— —
gz ° S g
w7 E S
T

50
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BC107 to 109

AF. SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-Ntransistors in a TO-18metal envelope with the collector connected to the case;

the same transistors are available in lock-fit encapsulation under the type numbers
BC147 to BC149.

The BC107 is primarily intended for use in driver stages of audio amplifiers and in
signal processing circuits of television receivers.

The BC108 is suitable for a multitude of low voltage applications e.g. driver stages
or audio pre-amplifiers and in signal processing circuits of television receivers.
The BC109 is primarily intended for low noise input stages in tape recorders, hi-fi
amplifiers and other audio frequency equipment.

QUICK REFERENCE DATA
BC107| BC108 |BC109

Collector -emitter voltage (VBE = 0) VCES max. 50 30 30 V
Collector -emitter voltage (open base) VCEOQO max. 45 20 20 V
Collector current (peak value) IcmM max. 200 200 200 mA

Total power dissipation up to Tamb =259C Pyt max. 300 300 300 mW
Junction temperature T; max. 175 175 175..9€

Small signal current gain at Tj=250C

Ic =2 mA; VCE =5 V; f = 1 kHz hte = 125 125 240

= 500 900 900

Transition frequency at f = 35 MHz
Ic=10mA; VGg =5V fr typ. 300 300 300 MHz

Noise figure at Rg = 2 kQ2
Ic =200 4A; VCE =5V

o typ. 1.4 dB
f = 30 Hz to 15 kHz F - 4 4B
=1 kHz; B = 200 Hz F typ. 2 2 1.2..dB
MECHANICAL DATA Dimensions in mm
Collector connected é
to case g
TO-18 1 oS
dy |
5.3max 1270

7208715

Accessories available: 56246; 56263

July 1969 1
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BC107 to 109

T

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

Voltages BC107 |BC108 | BC109
Collector-base voltage (open emitter) Vecpo max. 50 30 30 V
Collector -emitter voltage (VBE =0) Vcgs max. 50 30 30 V
Collector-emitter voltage (open base) Vcgo max. 45 20 20 V
Emitter -base voltage (open collector) VEBo max. 6 5 5 V
Currents

Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) IcMm max. 200 mA
Emitter current (peak value) -IEM max. 200 mA
Base current (peak value) IBM max. 200 mA

Power dissipation

Total power dissipation up to T,yp =25°C Piot max. 300 mW
Temperatures

Storage temperature Tstg ~-65 10 +175 9OC
Junction temperature Tj max, - 175 °€
THERMAL RESISTANCE

From junction to ambient in free air Rih j-a = 0.5 °C/mw
From junction to case Rth jc¢ = 0.2 °C/mW
CHARACTERISTICS Tj = 25 OC unless otherwise specified

Collector cut-off current

Ig =0; Vgp = 20 V; Tj = 150 °C IcRO < 15 uA

Base-emitter voltage 1)

typ. 620 mV

Ic= 2mA; Vg =5V VBE 550 to 700 mV

Ic =10 mA; Vgg =5V VBE < 770 mV

1) VBE decreases by about 2 mV/°C with increasing temperature.
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BC107 to 109

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified
Saturation voltages Ly
_ el M typ. 90 mV
Ic = 10 mA;Ig=0.5 mA VCEsat - 250 mV
VBEsat typ. 700 mV
typ. 200 mV
Ic =100 mA; Ig= 5 mA VCEsat _© e
VBEsat typ. 900 mV
Knee voltage
Ic = 10 mA; Ig = value for which
Ic=1lmAatVGEg =1 V Vepg PP 900 ui¥
C < 600 mV
Ic
(mA) Ig
N——= :
10— |
| |
| I
| I
! I
' |
' |
| [
| |
VCEK 1 7204802 VCE (V)
Collector capacitance at f = 1 MHz
typ. 2.5 pF
Ig =l =0; Vep = 10 V & 2P e ‘;F
Emitter capacitance at f = 1 MHz
Ic=1c=0; VEg=0.5V Ce typ. 9 pF
Transition frequency at f = 35 MHz
Ic =10 mA; Vgg =5V iy typ. 300 MHz
Small signal current gain at f = 1 kHz BC107 |BC108 |BC109
> 125 125 240
le = 2mas Vo =4 ¥ Bfe < 500 | 900 | 900
Noise figure at Rg = 2 k(2
Ic =200 uA; Vg =5V
£ = 30 Hz to 15 kHz e e
£ =1 kHz; B = 200 Hz il l'i =

1) Vggsat decreases by about 1.7 mV/OC with increasing temperature.
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BC107 to 109

i

CHARACTERISTICS (continued)

D.C. current gain

Ic =10pA; Vog =5V

Ic =2mA; VCE =5V

Tj = 25 OC unless otherwise specified

hpg

hpg

h parameters at f = 1 kHz (common emitter)

Ic =2mA; Vgg =5V

Input impedance
Reverse voltage transfer ratio

Small signal current gain

Output admittance

hie
hre

hee

typ.

typ.

typ.

typ.

typ.

typ.

BC107A [BC107B |BC108C
BC108A | BC108B |BC109C
BC109B
40 100
90 150 270
110 200 420
180 290 520
220 450 800
1.6 3.2 6 kQ
2.7 4.5 8.7 k@
4.5 8.5 15 k2
1.5 2 3 i0-%
125 240 450
220 330 600
260 500 900
18 30 60 uQ~1
30 60 110 pQ~1

November 1968




BC107 to109

Typical behaviour of collector current versus collector-emitter voltage

7208547 7208560
- Tj=25°C TTH 5 Tj=25°C
1 1 l
Ic ’ IC |
1
f) —  (mA) ’le=‘i’]§?
] p T
i 12.50A
I ' 4
oo S @03 o / T
{15 J,\Q; . {1
WX /, ® IA '\Ok\_A
7 LW 390\)?‘ ,/
[ ] 7.5 A ‘
JA > 1
50 = 'LEWA 2 = - g
‘/ 4 ko) A s
1QOHA P, 0
= 50u 2.5uA
g Wi / P
r Z
0 ol
0 i VeeW) 4 0 05 VegW) 1

Typical behaviour of collector current
versus collector-emitter voltage

72085L6 2 7208550
6T1-=25° ] 10
] _550“‘ Ic
Ic Vet~ (mA) ; /
- ST O
A= gl S
[ 10
> \
4 1640
O 7
1
630mV 1 [
620mV
- S5 l 1] |Bas itter
e-emitte
§1P rlrn;' z 107 l voltage versus
600mV collector current
EEE VCe=5V [
585mV : Tj=25°C
1 560mV ‘ H'Hm
0 T 102 Ll
0 5 Vee V) 0 Tsa00 600 800 Vgg(mv)1000
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BC107t0109

1

102 7208556.1
Base current versus i BC107A
Ic |collector current BC108A
(may|Vee=5Y Hi—H-H R |
Tj =25°C {{{— Y/ TA
10 L YA
T ‘ T 7 7 4
1 i 11744
[ i ‘T [’/' V4
1 ‘ 44
E T r~u~~4w 7 d—.
S i 7
| [ 1 ?
1 L £/ 4
|1 e/ ¥
107 ' / /s e
- 1 . .
AN
2 LT | il L |
10— i 1 L L1l | LU
1072 107! 1 10 10% 10° 1g (pA) 10“
102 72085581
Base current versus 1 :BC1078B
Ic |collector current 1 -BC108B
Veg =5v HI—HH ! e BC1098
(mA) T: =25°C Ht— : ! W3l
o | < 0+
10—+ ] A &/
E—1 T o l'l,’
I,r
- ’ 7
1 aldt
== AL
— ,l v
—T 4
7
4 ‘
-1 1/ |
10 :
1072 -2 ~1 i 2 3 4
10 10 1 10 10 10° Ig (uA) 10
B
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BC107to109
102 7208557.1
Base current versus BC108 C
Ic collector current BC109C
(mA) ¥¢§2=55°\é: )
¥ S0
10 77
ya
/‘ f
4
/\ N
1 7 4
7a
Py
/
/r
107 4%
102 -2 —1 2 : 3 A
10 10 1 10 10 10° Ig (uA)10
7208548 7208548
IE=Ie=0 IC=IC=O ‘{
f = 1MHz f =1MHz
8 Tj =25°C 20 Tj = 25°C
Ce Ce :
(pF) (pF) !
6 15 ]
4 10
N [
s typ| -
2 5 S Tty
S
0 0
0 10 20 Veg(V) 30 0 2 4 Vgg(V) 6
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BC107t0109

720855

Veg=5V as
800 Tj =25°C
typical values
hre
{ BC 108 CH
600 BC109CH
400 BC 107 BH
—J BC108BH
= BC1098B
= =11+
1= { BC107AH
200 BC108AH
0 =2 -1 2
10 10 10 Ic(mA) 10
720856
— Veg=5V
fr Tj =25°C
(MHz) f =35MHz|
400
— typ
200 —
Pz
5
=
1
0
0.1 1 10 Ic (mA) 100

[e=]
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BC107 to109

Typical behaviour of base current
versus junction temperature

A 08552 _
10 VeE =5V
Ig
(nA)
10°
- Ic=1) TIA
10%
OmA
NN
10 2 mA
1 N
0.ImA
N
0~ LI
0.0Tm
1072
-50 0 50 100 Tj(°C)150
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BC107to109

i

7208544 7208545
S Ic/lg=20 SIS
Ic Tj=25°C 200 S o
(mA) 9 /
1 VCEsat 4
i (mV) /
100 i 150 £ =
ot
/ T ]
[ 100HA Yo
10 :
o0 Ic/lg=20 -
typical valuesH
1 0
0 100 200 300 =50 0 50 Tj (°C) 100
VCEsat (MV)
6 7209769
Ic =0.2mA BC109
(dB) Rg =2kd)
B =200Hz
T =25°C
4
)
— typ
0
0 1 10 t (kHz) 100

10 l I November 1968




BC107 to109

Curves of constant noise figure

102 __ _ , 7209767
HH —Htypical values S BC109
Ic 841 —— Vcg=05 to 10V ;
A) ’ T =1kHz | é 1
i | I B =200Hz Al
W | T} =25°C []
10}— e ===
: SeT =
I/ | '\\ \P‘ ‘ =
f NS | | |
Ny ‘ T T
1 = ih. N N N UL
=S wsf\‘w-
N I [
\ ‘\\ \_\ NG
e NN | @
107 \. \ AN
‘\‘LP 3 - 14
\ [ /)‘0&‘}
\ | | \6& I
b | 1 Ne NI 111 -
(] (11 ‘
6 (N R O 1 A 1 A
107 1 10 102 10° 104 Rg (k) 10°
102 el ‘ 7209768
HH ; typical values —BC109
IC R 08— — Vcg=05 to 10V
) =10kHz |
(mAy [ 1B =200Hz|
| | T =25°C
10— :
R B ::' & \\ RS
[t TN N\
1 ' ﬁ"“.\\ h \
: =N S
= N \\ ASK;\,
| i N \\ il
& N
107 \ h \.p % \
\ PR
\NNC —
oo\ ‘r
o I I
\ } i \ .:' A
102 A\ L did 11 i
107 1 10 102 10° 104 Rg (k) 10°
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BC107 to109
103 7208551
; $BC108C f =1kHz
o BC109C Tj=25°C
= BC107B typical values
(k) 29 BC108B
BC109B
1 BC 107 A
102 2 3{881%8A
3
NS
N
\\ il
= 10 N Vcg=10V
== TS,
— i
2 N
Vee=5V \\5
N
1
1072 10™ 1 0 Ic(mA) 102
7208559
1000 —75°¢
f =1kHz
- typical values Veg=10V
Lttt
=T 5V
500 //f///f
400 /// 10V
4// ’————J"_—_—
oo EEEE T
/:% 10V
BC1078 /44’ L
200 BC1098 e —
,v:/
BC107A 1=+
BC108A
100\ ‘ =
10 107! 1 Ic (mA) 10
12 “ “ November 1968




BC107t0109
103 720855
1{BC108C f =1kHz
X BC109 C Tj=25°C
re BC107 B typical valuesH
(10-41) 2 BC108 B
BC109B
BC107 A
e 3L B1%5A
1
2
3 N
\:
- \‘ V=5V
S Q‘\
N
Vcg=10V N
= -1 2
10 10 1 10 Ic (mA) 10
10° 7208554
VeE =5 to 10V
hoe Sl C108 C i
T;=25°C
]
(n™ typical values ’n{gm?g?
BC1078B
" 44 BC1088B
10 BC1IOQIB
- BC107A
I P f11LBC108A
/’
T :_:/”’ .V/
10
1= -1 2
10 10 1 10 Ic (mA) 10

T
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BC107 to 109
10‘ 7209795.1
transient thermal resistance from junction to ambient versus
Z.y. ;.. |Pulse duration
th J-a I
(°CIW) |
10°
5 =1 E
——05 ot
[ e mpi -
10 02& maii = i
:: VI]; 01 8 :. ;l
o 11 T Il
= i P ”
=== 10 . CE«'QAL"'P :: //
onems E 0 ot
= lL_ _t
o I D=
v < >
1L LU 3
et wr Wt v 1v? Y! 1 0 102 t(s) 10
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BC146

SILICON PLANAR EPITAXIAL TRANSISTOR

N-P-N transistor in a microminiature plastic envelope. The BC146 is designed for
hearing aids, watches and other equipment where small size is of paramount im-
portance.

QUICK REFERENCE DATA

red | yellow | green

Collector -base voltage (open emitter) Vcpo max. 20 20 20 V
Collector -emitter voltage (open base) VCEO max. 20 20 20
Collector current (d.c.) Ie max. 50 50 50 mA
Total power dissipation up to Tamb = 45 °C Pior max. 50 50 50 mW
Junction temperature T max. 125 | 125 125 ©oC

D.C. current gain

IC =0.2mA; Vgg =0.5V hpER > 80 140 280

< 200 | 350 550
Noise figure at Rg = 2 k2
Ic=0.2mA; Vcg =5V

typs 2 1.5 2 dB
Bandwidth: f = 30 Hz to 15 kHz F yP ?
< - 4 - dB
MECHANICAL DATA 15max Dimensions in mm -e—
<— 8| dot é
[ =]
e Y I X 1t — &
c 1 E —— S
b @ 3¢
w0 .
g23max g 1.87ex 1200

7208247.2

Coloured dot on top of the black body
MOUNTING INSTRUCTIONS

To avoid damaging the transistor, welded or soldered connections must be made
with care; the following general recommendations should be observed:

1. The temperature of the solderingiron must be less than 250 °C and the soldering
time less than 3 seconds at a lead length of not less than 1.5 mm.

2. To keep the heat capacity low, the smallest possible amount of solder should be
used.

3. If the plastic capsule of the transistor makes contact with any other structure,
care must be taken that its temperature never exceeds 125 OC.

February 1970 ' ‘ . ‘
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BC146

U

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

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

Emitter -base voltage (open collector)

Currents
Collector current (d.c.)
Collector current (peak value)
Power dissipation
Total power dissipation up to T, =45 °C
Temperatures
—® Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

VecBo
VCEO
VEBO

Ic
Icm

Prot

Tstg

Rtn j-a

max.

max.

max.

max.

max.

max.

20 V
20V

4 VvV
50 mA
50 mA
50 mW

=65 to +125 ©C

max.

125 9C

1.6 °C/mw

February 1970




BC146

CHARACTERISTICS

Base-emitter voltage

]

T. = 25 OC unless otherwise specified

Ic = 0.2 mAd Vo =035V VBE typ. 570 mV
Ig = ZmAfVer=_ IV VBE typ. 630 mV
Knee voltage
Ic = 2 mA;Ig = value for which
Ic =2.2mA at Veg =1V VCEK typ. 180 mV
Ic
(mﬁ_____ | Is
=y I
e =
ik i
| |
| |
Veek 1 soorne JCE (V)
Collector capacitance at f = 1 MHz
Ig=1=0; Vgg =3V U typ. 4 pF
Transition frequency
Ic=2mA; Vgg =5 V fr typ. 150 MHz
D.C. current gain red yellow green
W= b makVeR =il ¥ i ;}Z)pt.o iéé 1402t200350 28033)0550
Ic= 2mA;Vgg= 1V hpg > 100 140 280
Noise figure
Ic=0.2mA; VCE =5 V;
gasndwzicii: f = 30 Hz to 15 kHz I i N ? SE
h parameters at f = 1 kHz
Ic =0.2 mA; Vgg = 0.5V
Input impedance hije typ. 20 30 45 k@
Reverse voltage transfer ratio hre typ. 15 25 40 1074
Small signal current gain hfe typ. 130 220 380
Output admittance hgeli typ- 15 20 35 w7l
February 1970 “ “ 3



BC146

60 7209275 60 7209274
1 =.25°Cl | red [ [ Tj=25°C [TT yellow
Icrtypical values I Ic Ftypical values I
(mA) I | [ (mA) To= 25pA
40 mn 4o 100uA
1 '\éOUA I —
] —— H | ]
y. 75UA
— 1 100“/-\
= 20{y 20Hf 50pA
— 500A
T m
25uA |
1% =k I
I
0 ] L] 0
0 5 Ve 10 0 5 Ve 10
60 7209273 60 7209272
HTj=256°C [T Igreen base-emitter voltage versus []
IcH typ|ccﬂ_ vgluesJ— I¢|collector current
[T mA W
teulkd XB—gouA =
= T = 25°C typ
r.d ! I
1 7T0uA]
40 L1 = 40
50uA
]
20 30uA] 20
]
/
J’ 10uA7 7
i
[
0 f 0 ‘-
0 5 Vce(V) 10 0 500 VgE(mV) 1000
4 H ” February 1970



BC146

10?2 7209270
base current versus collector current
s 1E 225 ;
mA) ] = A
typical values ,: g /
10 i
l’, V4
7
7
/
/1A
1 bl
III ¥ 2
= 4
c’(‘ r’ /
& /
10" é/é’ 4
/e
7
/
'V
o /
10 . -3 -2 -1 Z 3
10 10 10 1 10 10° Ig(uA) 10
7209271
600 VeE =3V
h Tj =25°C — [
FE typical values » =
g(ele/
!
P
400
- \e\.\-o‘“ it
4/ -
A
200 »- ced -
Lt
- <l
= -
——
0 -2 -1 2
10 10 1 0 Ic(mA) 10
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BC147to149

AF. SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a plastic envelope with stifl, self-locking pins suitable for use
with standard printed boards.

The BC147 is primarily intended for use in driver stages of audio amplifiers and in
signal processing circuits of television receivers.

The BC148 is suitable for a multitude of low voltage applications ¢.g. driver stages
or audio pre-amplifiers and in signal processing circuits of television receivers.
The BC14Y is primarily intended for low noise input stages in tape recorders. hi-fi
amplifiers and other audio frequency equipment.

QUICK REFERENCE DATA
BCid47|BCI45|BC14Y
Collector -emitter voltage (Vg =0) VcEs max. 30 30 SN
Collector -emitter voltage (open base) Vepg — max. 43 20 N
Collector current (peak value) IcMm max. 200 200 200 mA |
Total power dissipationup to Ty, =250C Py max. 250 | 230 | 230 mW |
Junction temperaturce Tj max, 125 125 125, 9C. . |
2 S Folin 4 .= 9250C - |
Small signal uutrcnt_&,amx‘u T.=28%9C - 195 195 240
Ic=2mA; VCE =5 V; £= 1 kHz hie

< 300 N0 900
Transition frequency at £ = 35 MHz
Ig = 10 mA; Vgg= 5V i tvp. 300 300 300 NHz
Noise figure at Rg =2 k2
Ic =200 uA; VCg =5V

s E Sy 1.4 8B |
f =30 Hz to 15 kHz B = e
f=1kHz; B = 200 Hz F typ. 2 2 | 1.2 B J
MECHANICAL DATA ri.l Dimensions in mm
e b
Ty
@ ==y The envelope fulfils the accelera-
3 R ted damp heat test described in
254 | 254 | | 13mex
.g‘: L_’L_’L"_“ IEC publication 68-2 (test D, seve-
— - rity IV, 6 cycles )

ax
=

£ =
3 o
© |
v
nS
B

0.75 0.2

BRGAAETTT
12

July 1970 1



BC147to 149

MOUNTING INSTRUCTIONS

1. Thickness of printed board: max. 1.

Hole diameter 0.77 to 0.83 mm

2. Thickness of printed board: max. 1
Hole diameter 1.25 to 1.35 mm

b
=

_Q___¢ 1
i en

Bore plan

o oo

.7 mm

9t02.59 m

2.4
5.03t05.13 m

m
m

T

RATINGS Limiting values in accordance withthe Absolute Maximum System (IEC 134)
BC147 | BC148 |BC149

Voltages

Collector -base voltage (open emitter)
Collector -emitter voltage (Vg = 0)
Collector-emitter voltage (open base)

Emitter -base voltage (open collector)

Currents

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

Power dissipation

Total power dissipation up to Ty =250C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

VeBo
VCES

VCEO
VEBO

Ic

Iem
~“Igm

Igm

Ptot

Tstg

Rth j-a

max.

max.

max.

max.

50 30 30 V
50 30 30 V
45 20 20 V
6 9 5 V
max. 100 mA
max. 200 mA
max. 200 mA
max. 200 mA
max. 250 mW
-65 to +125 ©C
max. 125 " 9¢
= 0.4 OC/mW
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BC147t0149

CHARACTERISTICS Tj =25 OC unless otherwise specified

Collector cut-off current

IE ZO;VCB =20 V;TJ’ =125 °C IcBO < S5 HA

Base-emitter voltage 1)

typ. 620 mV

Ic= 2mA; Vgg =5V VBE 550 to 700 mV

Ic =10 mA; Veg =5V VBE % 770 mV

Saturation voltages 2)

Ic = 10 mA;Ig = 0.5 mA Vopgm 20 0 Y

VBEsat typ. 700 mV

Ic =100 mA; Ig = 5 mA Vonsat typ. 200 mV

VBEsat typ. 900 mV
Knee voltage

Ic = 10 mA; IB = value for which typ. 300 mV

Ic=1lmAatVgg =1V VCEK = 600 mV
Ic
(mA) I
| — -
10— i
| |
: |
! I
| |
‘ i
I I
| |
VCEK 1 7204802 VCE (V)
Collector capacitance at f = 1 MHz
_ = = typs 2.9 F
Ig =Ie =0; Veg = 10V , ho - EF
Emitter capacitance at f = 1 MHz
I =1,=0; Vgg=0.5V Ce typ. 9 pF
Transition frequency at f = 35 MHz
Ic =10 mA; VCg =5V fr typ. 300 MHz

1) VBE decreases by about 2 mV/OC with increasing temperature.
2) VBEsat decreases by about 1.7 mV/0C with increasing temperature.
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BC147to149

1N

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified

Small signal current gain at f = 1 kHz e L Al

: . — > 125 125 240
Ic =2mA; VGE =5V L 900 | 900
Noise figure at Rg = 2 k2
Ig = 200 pA; VCE = 5 V
f = 30 Hz to 15 kHz 12 t<yp' ljig
f =1 kHz; B = 200 Hz E zlp» 1(2) 13 l.: 3g

BC147A | BC147B|BC148C
BC148A | BC148B |BC149C

D.C: current gain BC149B
Ic =10uA; VCE =5V hpg typ. 90 150 270
> 110 200 420
Ic=2mA; Vgg =5V hpg  typ. 180 290 520
% 220 450 800

h parameters at f = 1 kHz (common emitter)

Ic=2mA; VGg =5V

2= 1.6 ) 6 kQ
Input impedance M typ. 2.7 4.5 8.7 k2
< 4.5 8.5 15 k2
Reverse voltage transfer ratio hre typ: L« 2 3 o=+
> 125 240 450
Small signal current gain hfe typ. 220 330 600
< 260 500 900
. =1
Output admittance hoe t<yp. ;g 28 1(1)8 Zg_l
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BC147to149

Typical behaviour of collector current versus collector-emitter voltage

7208547 Z08560
s Tj=23°C ! " Tj=25°C
Ic ' Ic i ,
(mA) (mA) 1g=15uA
-
Suh
00 Q\/z 2%03 6,00\}} T I e
NP d % | 1
EEX- /, L 1 \EPA
r i '.’>0°\‘\'>~ 7
I 7.5 uA
v LR A
50 4 EWA 2 —
7 | o SuA
100uA pamin
p== 5’o’gl'A 2.5uA
=1 ] /AP
4
0 Il L 0 ]
0 2 VCE(V) 4 0 05 Veg(V) 1

Typical behaviour of collector current
versus collector-emitter voltage

6 7208546 102 7208569
B
NgEZ sy Ic !
(mA) gt 5 SRESY ARE
= SIS
10 :
A 40 MY
gt I 7
]
630mV 1
i T
2“ 620mV P
1] T T TBase e
i ase-emitter
619:“;’ . 107 / voltage versus
édOmV collector current]
JLALE Vcg=5V
285my; Tj=25°C
560 mV]
: I
0 5 Veg V) 10 “a00 600 800 Vge(mV)1000
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BC147to149

102 7208571
Base current versus BC147A
Ic collector current BC148A
: 225°C
o A
/ 7
v/ ¥
7
: 7l
7
y.74
/4
4 P4
107! Vs
102 -2 —1 2 3 A
10 10 1 10 10 10" Ig (RA) 10
102 7208573
Base current versus BC1478B
Ic collector current BC148B
Ver =5V Ql BC1498B|
(mA) T§§25°C <N
i ST/ oF
10 SZ
l' ,l
77
il ,l
Vi
1 7
7
1V/
10! paliid
1072 —2 -1 2 3 A
10 10 1 10 10 10° Ig (nA) 10
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BC147to0149

102 7208572
Base current versus BC148C
Ic |collector current BC149C
(ma) ¥-C gzﬁ\cl: <5
= ] (\\o' /is»
,I‘I
LA
J’ /
4
1 a4
Ill
7
paiyy
vyt
10—1 V.Y
102 -2 —1 2 3 4
10 10 1 10 10 10° Ig (MA)10
7208548 7208549
Ie=Ie=0 Ic=Ic=0 f
f = 1MHz f =1MHz
8 Tj =25°C 20 Tj =25°C
CC Ce
(pF) (pF)
6 15
4 10
2 typ| 5 iy
0 0
0 10 20 Vpg(V) 30 0 2 4 Vgg(V) 6
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BC147to149

T

7208567

Veg=5V
800 Tj =25°C
h typical values
FE
{ BC148CH
600 BC149C
400 = BC 147 BF
——J BC148BH
BC149BH
— ) (P |
) [ O O
{ BC147A
200 BC148AH
4= -1 2
10 10 10 Ic(mA) 10
7208563
i Veg=5V
fr Tj =25°C
(MHz) f=35MHz
400
—typ
200
/'
7~
L.
0
0.1 10 Ic (mA) 100
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BC147to149

Typical behaviour of base current
versus junction temperature

4 7208565
10 V :=5V
I
(nA)
103
- Ic=100mA
102
OmA
P
B 2 mA
1 N
0.1mA
N
107! e
r 01"
1072
-50 0 50 100 T;(°C)150

{11
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11}

7208544 7208545
1000 Hic/1g=20 IS AT
Hlc/ls- S TA
Ic HTi=25% 200 P ats
(mA) HENRRNRNNN g N
‘ LT CEsat 4
! I I (mV) ‘4‘
-t | 7
100 4 150 7 7 T
T A T
o
! p. T PF
(Il 1003 e
} ‘\ I
| ‘ | ! ’J
10{- . e =
I ! T
. Ic/Ig=20 o
typical valuesH
1L 0 -
0 100 200 300 =50 0 50 TJ' (°C) 100
VcEsat (MV)
6 7209791
Tic =0.2mA BC149
F | VCE=5V .
(dB) Rg =2kd)
B =200HZ
Tj =25°C
A
2
= thp
0 1 i
01 1 10 f (kHz) 100
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BC147to149

Curves of constant noise figure

10? 7209789
i typical values [ BC149
Ic i VcE=05 to 10V -
i ! f =1kH 1T
A i i B = 2000z, e
< I =2s°C ;
10—+, 1l .-
7 HERSEEE
7 TN N
/ » T~ i : \1 \LY\ ‘ *L
| B |
1 ’ e | i.\ ‘ \ \ | |
‘\\ \‘,‘ —+}
\\ [ 511 N \\ 1l {
N N TH
- \ | 'b | | | [
10" \ A 1\5~ A% —— L]
A2, N : T
\ NS T
\ TN il 1
62 AN LT 1L
10 1 10 102 103 104 Rg (k) 10°
102 7209790
typical values |+ HHF——+—BC149
I VcE=05to 10V [+
f =10kHz r T
(md) B =200Hz i
| f =25°C
10 o
. N T s P
N
™~ T NTIN
1 / NENCTNIEN
L DN o1 -
\, ANl SR, i
0.
10" NN
23R8
=== S
NG
\ NG 1] -
6 AN ] AN I
107 1 10 107 103 104 Rg (k) 10°
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BC147to 149
10° 7208570
14 BCHBC T =1kHz
hie BC149C Tj =25°C
BC1478B = HH
(k1) 2 {che B typical values
BC149B
1 3 JBCI4TA
102 2 BC148 A
3
TITINN
N N
\ NN
10 NN Vo= 10V
N
1 J
V:E=5V,
\::
N
1 - 2
7208574
1000, —25°¢
f =1kHz
hfe typical values VCE=10V
=21t 5V
///" i
500 //,,
s 10V
44/ /”,_::
oo e M e
49C
”5% 10V
BC147B /,y
BC148B pests —
200 BC1498 =
n’//
BC147A 15T
BC148A
100 ~
L 10 1 Ic (mA) 10
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10° 7208568
BC146 C T -1kHz
X 1 LBC19 ¢ Tj=25°C
re y {gg}ig g typical valuesH
-4
(0™ BC149 B
BC147 A
- 3 { BC148 A

5 4 VCE=5V
N
\\ N
N
Vce=10V N
1
1072 107! 1 10 Ic (mA) 10?
103 7208566
VCE =5 to 10V
h f =1kHz
o Tj=25°C BC14aC
(un™ typical values |
/ BC147B
2 /{BC148B
10 A BC1498
~ BC147 A
1 BC148A
//
——-F‘:/’/f’——-//
10 =2t =
1 1 2
1072 10” 1 10 Ic (mA) 10

November 1968 I l ‘ ‘



BC147 to 149

104’ 720979(3_
transient thermal reS|stcmce from junction to ambient versus Eaai
Zth j-a pulse duration ]
(°C/W) 1 H 1 H } ]
TTTTH : m |
10° i ,
-+ ! !
t5=10 '
o j il | i
i i - i ‘
102 02, = | -
TT B
0.1 ‘ , :
— i T L3 i TIT T
= —005: ~T ‘ M
P i BRI =g e
R 002 LA
s— 10 s = %
00— e
F0 0025
il ‘ - _t_L_ -
TP ‘ T T
Yl I i :
1 1l
"% 105 0% 07 102 10 10 102 (s) 10°
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BC157to159

{

A.F. SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in a plastic envelope with stiff self-locking pins suitable for use

with standard printed boards.

The BC157 is a high voltage type and primarily intended for use in driver stages of

audio amplifiers and in signal processing circuits of television

receivers.

The BC158 is suitable for a multitude of low voltage applications e.g. driver stages
or audio pre-amplifiers and in signal processing circuits of television receivers.
The BC159 is primarily intended for low noise input stages in tape recorders, hi-fi

amplifiers and other audio frequency equipment.

QUICK REFERENCE DATA

BC157

Collector-emitter voltage (+VBg = 1V) -Vopy max. 30

Collector -emitter voltage (open base) -Vcgp max. 45

Collector current (peak value) -IcMm max. 200

Total power dissipationup to Tamp =25°C Pot max. 2350

Junction temperature Tj max. 125
Small signal current gain at Tj = 25 0C

- > 7S

=lc=2mA; -Vgg =5V;f=1kHz hge = 260

Transition frequency at f = 35 MHz

-Ic=10mA; -Vog =5V fT typ. 130
Noise figure at Rg = 2 kQ2

-IC = 200 IJA; —VCE =5V

BC158 |[BC159
30 25 V
25 20 V
200 200 mA
230 250 mWw
125 125 oC
75 125
300 300

130 150 MHz

7 9
£ = 30 Hz to 15 kHz F o I'; ﬁ
f =1 kHz; B = 200 Hz F < 10 10 4 dB
MECHANICAL DATA I~3—5— Dimensions in mm
e ' b
. T
) | ot
& y f' ; i ; The envelope fulfils the
g |20 256 ] |13 accelerated damp heat
- test described in IEC

5mex

0.2

Hemo
7208720

7.6m* . 46™ publication 68-2 (test D,
severity IV, 6 cycles).

July 1970 H



BC157to 159

Y

MOUNTING INSTRUCTIONS

1. Thickness of printed board: max. 1.1 mm
Hole diameter 0.77 to 0.83 mm

2. Thickness of printed board: max. 1.7 mm
Hole diameter 1.25 to 1.35 mm

aelBl

Bore plan ‘ :
——— ,Q__ﬁ ’ b=

._43} ——

a=2.49to 2.59 mm
5.03 to 5.13 mm

7208608

N

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

Voltages

Collector-base voltage (open émitter)
Collector-emitter voltage (+VBg = 1 V)
Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

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

Emitter current (peak value)

Power dissipation

Total power dissipation up to Tamp = 25 0C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

BC157 |BC158 |[BC159
—VCBO max. 50 30 25 V
-VCEX max. 50 30 25 V
-VCcEO max. 45 25 20
-VEBO max. 5 ) 5
-Ic max. 100 mA
-IcMm max. 200 mA
IgMm max. 200 mA
Ptot max. 250 mW
Tstg -65to +125 ©C
Tj max. 125 ©oC
Rth j-a 0.4 OC/mW

November 1968




BC157 to 159

CHARACTERISTICS Tj = 25 0C unless otherwise specified

Collector cut-off current

_ _ - typ. 1 nA

o § L = . L = o} -

Ig=0; -Vcg=20V; I] 259¢ IcBO = 100 A
Ij =125 0C —ICBO < 4 pA

Base-emitter voltage 1)

typ. 650 mV

<lg= 2miy -Neg =SV ~VBE 600 to 750 mV

Saturation voltages

L ¢ e = typ. 75 mV 4
Ic= 10mA; -Ig =0.5mA VeEsat - 300 mV g
—‘

-VBEsat typ. 700 mV

-Ig =100 mA; -Ig = 5 mA -VCEsat typ. 250 mV

-VBEsat typ. 850 mV

Knee voltage

-Ic = 10 mA; -Ig = value for which typ. 250 mV

SIC=11mAat -Veg =1V ~VCEK < 600 mvV
(mA) -1
| — W -
10— |
| |
| |
| |
! |
! |
' [
I |
| L
—Veek 1 —Vee (V)

7Z0A%988

Collector capacitance at f = 1 MHz

Ig=1e=0; -Vcg =10V O typ. 4.5 pF

Transition frequency at f = 35 MHz

-Ic=10mA; Vg = 5V fr typ. 150 MHz

l)—VBEdecreases by about 2 mV/©C with increasing temperature.

November 1968 3



BC157 to159

L

CHARACTERISTICS (continued)

Small signal current gain at f = 1 kHz

-Ig=2mA; -Vgg =5V

Noise figure at Rg = 2 k2
-Ic =200 pA; -V =5V

f = 30 Hz to 15 kHz

f =1 kHz; B = 200 Hz

D.C. current gain

-Ig=2mA; -VGg =5V

Small signal current gain at f=1kHz

-lg=2 mA; ~VNgg =9V

Tj = 25 9C unless otherwise specified

BC157|BC158 [BC159
5 > 75 75 | 125
fe < 260 | 500 | 500
- typ. 1.2 dB
< 4 dB
. typ. 2 2 1 dB
< 10 10 4 dB
BC158A|BC158B
BC157 |5 150a [BC159B
hpE typ. 140 | 180 | 290
N > 75 | 125 | 240
fe < 260 | 260 | s00

November 1968



BC157 to 159

150 7209675
base -emitter voltage versus [ |
—I~|collector current -
C il 4 _\r
(mA) ‘ I "VCE=5V | I I8
T =25°CH—
e
17 —min typ—max
100
| | I I
| 1| |
I i H
! [ I RREL
| I N T
I 1 1 |
I ¥
SRNSRES D
50 T In P AT
EEENEEE if /Ny nnEa
j 1immla H
| O
| EEN
NN
| ‘ | [ *1
MWF/EES I
0 : :

500 ~Vag (mV) 1000

Typical behaviour of collector current versus collector-emitter voltage

15 : 72.09670 7208485
I ey ™ T=25°¢
—C R t - . : j
(mA) % -1g=90uA] Ic H i !
! =TT (mA) ] 7 *
| - - ] EEERN ]
A T 700A —1--Ip=1000pA!
I [ i |
OHH =T 1004 B00RA | 1.
| IV N 4 o !
T 600pA—
- souA =
- [ 400uA
7 1 { > i
! / SadERERE
5 30pA1 50 - —
- 1] 200pA
V. i
L . ' — 1
10pA] ‘ T00uA]
1
7 j s L
l0) 24 . B | 0 1T Sl
0 1T -Vee(W) 2 0 0 —Veg(V) 20
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BC157 to 159

UHH

7209669

1 typical values
" —1\'/-CE=2\&{>°C o
(mA) b= ﬂlei'
’ A
10 /’:‘/
BC1588;BC1598 BC157
~ BC158A;BC1594
1/
4
1 /’ /1/
4
Y/
£ /7
107! / r'/
-
7
77
1072 I ‘ // |
0? 107! 1 10 102 103 -Ig(LA)10*
7209668
Vce =5V
Tj =25°C
400 typical values
Peg
300
) BCﬁg%
BC,\EGB’ —
200
YR e —
C‘\SGA ) BE’\
1
pcisl
100
g - 2
10-2 107! 1 10 -Ic(mA) 10

November 1968




BC157 to 159

102 - { 7209673
H2C 20 |
“Ie :‘IB'ZO ! typ
(mAY[IT=25°C (1114 B
I T
Y
10 H---HHH
1’
\ 1
1 = | L
T
e T
107 L
0 100 200 300
_VCEsqt(mV)
108 7209672
Vg =5V s
_IB 1[‘7 ) W [& \}V}' 1 J‘ l"
(pA) l 1 + ] * ICQSCmA |l
NIREE T T
102 L
I I H \701_”4:
| BN
10 NUSS SUESTE L
e T 5
~ 7/:!74T*
1 T
s L
] I ] <Olmg—
, NELINRNRNRNUNUNURRRN
Al 1‘”””“ L
-100 0 100 1}(°C) 200

Typical behaviour of base current
versus junction temperature

102 . 72096 74
jihzo s
-Ic ﬁ‘.IB o typ
(ma)[15=29°C L
| : |
104+
3
e
T ‘
Hi
¥ |
T
|38 |
aRsaREi &
—7_‘7 ::‘ 4
1T | e
LR il L] |
AERRI BARR A ‘ I
Ll |
600 800 1000
-VBEgat(mMV)
300 7209676
E It {Typical behaviour of the transition|
fT ] 1 frequency versus collector current
EENREER
(MH2)[ T lilj]‘%
———{-Vce=5V
T =25°C
) N [
200 e
1
|
| ~
v
71
100
I
|
|
1
0 [ 1 I
0 50 -Ic(mA) 100
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BC157 to159

15 7209671
[Jf=1MHz [T TTTTT
[
3 T - . — |
(pF) P
| I [ TT1]
NSNS
I [ | [ ]
10f— : —
'm FEHHT
A\ ] | ‘
\ I 11
T\ 111 1T
TN | I IRE]
| ‘ \"'
5 I i | typ1
\ I il IHEE
NN
: I
I | | 17
IENAE 1] T
TR T 1
ol L1 ‘ [T T
0 5 =Veg(V) 10
6 7209677
-Ic =02mA BC159
F VCE =5V
(dB) Rg =2k
T =25°C
4
2
sy
typ
0 = 2
10 1 10 f(kHz) 10
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BC157 to 159

Curves of constant noise figure

2 209709
= BC159
~Te |
(mA) \
10 ~ ~Vcg =05 to 10V |
a = f  =lkHz ‘
1 AN B =200Hz ;
/ 4 N N T =25°C ‘
; / N L E A typical values
~ NS
N SO 1
N \?\0'(9
RN
10" R N
N
\ ; 1
\[ l :
o
10-2 N |
107 1 10 102 103 10* Rg (k) 10°
2 7209710
1
. BC159
(mA)
b | —Vcg=05 to 10V
f N N f =10kHz
N B =200Hz i
N N T =25°C
1 N Y N \1\0\\/ typical values ‘
~ % ‘.
N6 lO I
&
N N
% 1) i
3
107 e )
‘|‘ v \ |
\ N N
N
-2 \ N
LN~ 2 3 A 5
10 1 10 10 10 10* Rg(kd)) 10 ‘
=
November 1968 l I 9 |



BC157 to 159

November 1968

10 7209678
typlcal values[ /-
hie ~Vce=5V
f =1kHz
(ki) S T} =25°C
\\\
N
10
~
\:\
N
g \\\
= N
= 1 NN\/BC1588; BC159BL]
= BC158A;BC159A
- 8C157
107
1072 107! 0 -Ic(mA 10°
. = - 7209681
hte BC1588; BC1598
08 — = typical values
— —1- —Vcg=5V
= f  =1kHz
» T =25°C
BC158A;BC159A
— T
200 —
/
— BC157
100
01 -Ic(mA 10




BC157 to 159
10? 7209679
typical values & i ]
-VcE =5V
fre £ =1kHz
(10" \\ Ti =25°C
NN |
\ \
10
AN
N ‘
N Ay
BC158B;BC1598 |
SSs= BC [28A. BC 1202
. =8¢ 157
i
10—1 ‘ ! \ | ‘
10-2 107! 1 10 -Ic(mA) 102
103 i 7209680
typical values TH— i
hoe —VCE=5V ! !
! £ =1kHz 1]
(na T =25°C , I
/BC1588; BC153B
#(ABC158A;BC159A
A AB8C157 | ‘
102 I/I//’
— 7
A
'/ ‘
A |
AT ‘
=4 | i
10
1 |l | 1 it
10-2 107 1 10 -Ic(mA) 10?

1111118
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BC157 to 159
10/. 720970
transient thermal resistance from junction
Zth j-a to ambient versus pulse duration
(°eCc/w)
10°
—18=1
05
i i v =
102 02 s =
OJ" '—‘__Eiiiil ——#"iF
(1)(1)41? - A
002 —P“‘q‘: ]
10 N o N |
P F_\. ]
:—0'(:" 4 Jt 5=_‘t_
0, T T
1
0€ 105 1% 107 102 107 1 10 10%t(s) 10°

i
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BC177t0179

AF. SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in a TO-18 metal envelope with the collector connected to the case.
The BC177 is a high voltage type and primarily intended for use in driver stages of
audio amplifiers and in signal processing circuits of television receivers.

The BC178 is suitable for a multitude of low voltage applications e.g. driver stages
or audio pre-amplifiers and in signal processing circuits of television receivers.
The BC179 is primarily intended for low noise input stages in tape recorders, hi-
fi amplifiers and other audio frequency equipment.

Moreover theyare intended as complementary types for the BC107, BC108 and BC109.

QUICK REFERENCE DATA

BC177|BC178|BC179

Collector -emitter voltage (+VBg = 1 V) -VCEX max. 50 30 25 V
Collector-emitter voltage (open base) -VCEO max. 45 25 20 V
Collector current (peak value) -IcM max. 200 200 | 200 mA

Total power dissipation up to Tamb =25 °C Ptot max. 300 300 | 300 mW
Junction temperature Ty max, 175 [ 175 | 17§ °C

Small signal current gain at Tj = 25 0C
> 75 75 | 125

-Ic=2mA;-VCE =5V; f=1KkHz A P

Transition frequency at f = 35 MHz
-Ic=10mA; -VCE =5V fr typ. 150 150 | 150 MHz
Noise figure at Rg = 2 k{2
-Ic =200 uA; =VCE =5V

= typ. 1.2 dB
f =30 Hz to 15 kHz F b 4 dB
f= 1kHz; B=200 Hz F & 10 10 4 dB
MECHANICAL DATA Dimensions in mm
TO-18 §3
Collector connected 3
to case <« b .O
E:) o |
g e
- |
i ;
‘ LSGrnax 12.7 min ;
Accessories available: 56246, 56263 e

I

November 1968 ‘ \ 1



BC177t0179

1

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

Voltages BC177|BC178|BC179
Collector-base voltage (open emitter) -VCBO max. 50 30 |25V
Collector -emitter voltage (+Vgg = 1V) -VCEX max. 50 30 |25V
Collector -emitter voltage (open base) -VCEO max. 45 25 |20 V
Emitter-base voltage (open collector) -VEBO max. S 5] 5V
Currents

Collector current (d.c.) -Ic max. 100 mA
Collector current (peak value) -IcMm max. 200 mA
Emitter current (peak value) Igm max. 200 mA

Power dissipation

Total power dissipation up to Tamb = 25 0C Ptot max. 300 mW

Temperatures

Storage temperature Tstg -65 to +175 oC
Junction temperature T]- max. 175 oC
THERMAL RESISTANCE
From junction to ambient in free air Rth j=-a = 0.5 °C/mW
From junction to case Rth j-¢ = 0.2 oC/mW
CHARACTERISTICS
Collector cut-off current
- _ _ typ. 1 nA
= o Nz = s T o= 0 =
Ig=0 ; -Vep=20V; Ty= 250C ICcBO = 100 nA
Tj =150 oC -IcBO < 10 uA
Base-emitter voltage 1)
_ typ. 650 mV
~ = s - = «T.=25 0 wd
Ic=2mA; -VCg = 5ViT;=25 C VBE 600 to 750 mV

l) -Vpg decreases by about 2 mV/0C with increasing temperature.

2 November 1968




BC177to179

CHARACTERISTICS (continued) Tj = 25 0C unless otherwise specified

Saturation voltages

- . - typ. 75 mV
-Ic = 10 mA; -Ig = 0. A -
C m B 0.5m VCEsat < 300 mV
-VBEsat typ. 700 mV
-Ic =100 mA; -Ig = 5mA -V(CEsat typ. 250 mV
~VBEsat typ. 850 mV
Knee voltage
-Ic = 10 mA; -Ig = value for which v typ. 250 mV
-Igc= 1l1lmAat-Vgg=1V CEK < 600 mV
(mA) -1Ig
N-——== :
10— \
| |
| |
| I
| |
! |
j |
t l
| |
—Veek ! —Vee V)
7208488
Collector capacitance at f = 1 MHz
IE=1g=0; -V =10V Ce typ. 4.0 pF
Transition frequency at £ = 35 MHz
=Ig= 10mA; -=VCE =5V gy typ. 150 MHz
Small signal current gain at f = 1 kHz BC177|BC178|BC179

> 75 75 125

~lg= 2mas ~VgE ==V hfe < 260 | 500 | 500

Noise figure at Rg = 2 k2
-Ic =200 uA; -VCg =5V

& typ. 1.2 dB
= 15 kH
f 30 Hz to 15 kHz F & 4 @B
_ i typ. 2 2 1 dB
f 1 kHz; B = 200 Hz E < 10 10 4 @B

November 1968 3

[



BC177to179

CHARACTERISTICS (continued)

D.C. current gain

-Ig=2mA; -VCE = 3V

Small signal current gain at f = 1 kHz

=Ic=2mA; -=VCE =5V

BC177 | BC178A | BC178B

BC179A | BC179B

hrg typ. 140 180 290
. = 95 125 240
fe < 260 260 500

November 1968



BC177 to 179

150 7209675
base ~emitter voltage versus ||
—[C collector current

(mA) ~Vce=5V
— T =25°C
EEEEEREEE
—————min typmax
100 :
| [ !
T | T
‘ } !
bt
I T
n
1
50 - I
| 1 I
I
i 1
i [
|
I T
J Vi ||
i 4'1/" [ l[
0 L

500 —Vgg (mv)1000

Typical behaviour of collector current versus collector-emitter voltage

7209670 7208485
T M EHT R R
_IC L
(mA) ~Ig=90uA) I
=t (mA)
o
v |
T
70upA B 10?0|UIA
10— =] : 100 H4 800LA
: 4 - 600pAH
o [ -
> = ,I 4OOBA
7 1/ =1
5 30uA] 50
- 200pA
Vi [ resgons S
U -
] OpA f Jooud
| T 11
7 1] = S
0 - ‘ 0 LI
0 1T —VegW) 2 0 10 —Veg(V) 20

LT
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BC177 to 179

LI

102 7208483
Base current versus collector current F
-Ic 1=Veg =5V ] s
T =25°C /'
(mA) tJy e ol | A /7BC178A ; BC179A
- B L o
= BC17BB;BC11981
7
"//
1 V’ "1/
1
N 7
I L ¥/
| / .
v,
107 4
'I
] £/ r
10_2 / // J l | I |
10-2 107! 1 10 102 10% -1g(uA) 10*
7208480
Vcg =5V
T, =25€C
400 typical values
heE
300
| ecﬂge ~
aC 1824 N
200
— T gC\1RA L E—=——
5c178ABE =
I
BC'\T)
100 —
——1
0 = %
1072 107! 1 10 -Ic(mA) 10
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BC177 to 179

1B

15 7209697
T T IF=MHz [T T T [1
¢ FTm=25C | T]
C | I
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10
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mi T
L 4 ‘\
1 11 I I
I i
0 110 O O O I
0 5 -vcg(V) 10
6 7209698
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BC177 to 179

Curves of constant noise figure

2 7209711
W BC179
_IC
(mA)
L 7 — = —Vcg =05 to 10V
S - f =1kHz
7 | N B =200Hz
/ 4 - ™ ™ Tj .=25°C
; / \\ R \ p‘/b typical values
N
S ! 1
%,
hN 3 & N
N ,.') 029
S N
= \.0’6 N
10 S
N
\‘
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107 1 10 102 10° 10* Rg (kQ) 10°
2 7208712
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BC177 to 179
102 7209695
—— typlcal values
et vaE: 15IYH
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BC177 to 179

10 7209694
BRI ”{ S e typical values [ jr
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BC177 to 179
104 7209698
Zar transient thermal resistance from junction
thj-a to ambient versus pulse duration
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BC200

SILICON PLANAR EPITAXIAL TRANSISTOR

P-N-P transistor in a microminiature plastic envelope. The transistor is designed
for use in hearing aids, watches and other equipment where small size is of para-
mount importance.

QUICK REFERENCE DATA

red |yellow [green

Collector-base voltage (open emitter) 'VCBO max. 20 20 20 V
Collector-emitter voltage (open base) =VeEO max. 20 20 20 V
Collector current (d.c.) -Ic max. 50 50 50 mA
Total power dissipation

up to Tymp = 45 °C Pist max. 50| 50 50 mwW
Junction temperature T; max. 125| 125 125 ©¢

; . o
Do mmmEna T BE L 2 % s e
c- % » TVCE 7 F FE < 105| 200 | 400

Noise figure at Rg = 2 k2
=Ig=0.2mA; -Vgg =5V

Bandwidth: £ = 30 Hz to 15 kHz F s 1'2 2 g
MECHANICAL DATA Dimensions in mm -=—
15”’0!
o
eL<aY vV . FYX S - &
o 1 2 . — S
b o )
8 max min
(23max bt 1.8 12
7209247.2

Coloured dot on top of the blue body
MOUNTING INSTRUCTIONS

To avoid damaging the transistor, welded or soldered connections must be made

with care; the following general recommendations should be observed:

1. The temperature of the soldering iron must be less than 250 ©C and the soldering
time less than 3 seconds at a lead length of not less than 1.5 mm.

2. To keep the heat capacity low, the smallest possible amount of solder should be
used.

3. If the plastic capsule of the transistor makes contact with any other structure,
care must be taken that its temperature never exceeds 125 °C.

February 1970 ‘
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BC200

11

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

Voltages

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

Emitter-base voltage (open collector)

Currents
Collector current (d.c.)

Collector current (peak value)

Power dissipation

Total power dissipation up to Tamb = 45 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

-VcBo
-VCEO
-VEBO

_IC
-Icm

Ptot

Tstg

Rth j-a

max.

max.

max.

max.

max.

max.

20 V
20 V

5 V
50 mA
50 mA
50 mW

-65to +125 ©OC

max.

125 oC

1.6 OC/mW

February 1970



BC200

CHARACTERISTICS

Collector cut-off current

T, = 25 0C unless otherwise specified

J

Ig = 0; -VcB = 20V _ICBO < 100 nA
Ig =0; -Vcp =20 V; Tj =125 2@ -IcBO < 1 pA
Base-emitter voltage
-Ic=0.2mA; -Vgg =0.5V -VBE typ. 580 mV
—IC S 2 mA; -VCE - 1V —VBE typ. 650 mV
Knee voltage
-Ic = 2 mA; -Ig = value for which
-IC = 2.2 mA at —VCE =1V —VCEK typ. 200 mV
_Ic
(mA) _IB
22l — — == -
20 - :
[ I
|
! I
: I
|
I
? 1
1 L
_VCEK 1 720978_3VCE(V)
Collector capacitance at f = 1 MHz
Ig=le=0; =V =5V C: typ. 5. pF
Transition frequency at f = 100 MHz
=Ic= 2mA; -Vgg= SV fr typ. 90 MHz
D.C. current gain red yellow green
2 B typ. 75 140 250
=-Ig =0.2 mA;] - = a
c mi; ~¥eg < 0:3W BFE 50 to 105 |85 to 200 {165 to 400
~-Ic= 2mA; -Vgg= 1V hrg > 60 100 175
h parameters at f = 1 kHz
-Ic=0.2mA; -VCg=0.5V
Input impedance hje typ. 12 hes; 20 k2
Reverse voltage transfer ratio hre typ. - 13 25 40 10-4
Small signal current gain hfe typ. 75 140 250
Output admittance hge typ. 13 18 33 u~l
Noise figure
-Ic=0.2mA; -Vcg= S5V;
BR:nzmziﬁ- f = 30 Hz to 15 kHz F e & LB £
' < - 4 - dB
February 1970 3



BC200

7209763
o typical values
—Vep=3V
h CE
FE| 1j-250c
400 green
_— 3
/
7 yellow
//, =t
o !
200 e
= red
_— ,4/ ~
— i
e ; —17 'r ‘ 2
10 10 1 10 -Ic (mA) 10
102 - = s SR T = il
typical values— — 1 Y
-Ic _VCE=3V¢*' T Higreen ";;_//}
I I 1A
(mA)| Tj=25°¢C T i Tt A
1 I [ i | I Mred W
10|l L | L | XA ||
: = A
T i T ]
» ] Y. 4 I
| it A/ |
| 1 L(/ | |
Im u 77 T
1y
i{( — A T T
1 / T E !
A/ S/ L} ]
10 55,83 5 e o 553
e e e e e i ey e i |
1 yAW.AN B 1| N O [
J/ a4 .
A | | |
102 dl | I | |
107 1072 0! 1 10 1041 (uA) 10°
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BC200

& 7209760 60 i ‘ 7209761
typical values fred typical values 1 yellow
~Ic Tj=25°C = —+ -Ic |Tj=25°C ! 1
(mA) | (mA) - —
P | [
| Q\; -
[ 11 T2 150& | | v_-,()\:i
T T S
| A Ty ] L RN SN
P 2008+ T EEERYS Zd
T115 A ‘ ‘ LT | ] o
o~ : v aii =T A00p
7 Boph e T e T
1 - - [ ! | bt SOPA
‘ i == T
R - —;—"F | : =" 1
L = 60pA P I 4OpA]
J{ | s A‘T_: l 1 i - T
l\sans EEEENEC ‘ 20uA]
I 1 4 LOHA T ] i j
ot i T 0 i 1 : =
0 5 —Vce (V) 10 0 5 =Vcg v) 10
60 . 7209762 60 7209764
typical values green =Veg =3V
- T; = 25°C Ti=259C
Ic J =Ic J typ |
(mA) i (mA)
11 % JL
40 ‘ —_.\00¢ 40
o T
il —80u
=T
‘ Gouﬁ_A___
204 : 20—
4LOpA]
|
20uA
|
{ 1 1
o ‘ ] ' 0 ;
0 5 =Veg (V) 10 0 500 -Vgg (mV) 1000
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BC237 to 239

A.F. SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistors in a plastic envelope.

The BC237 is primarily intended for use in driver stages of audio amplifiers and in
signal processing circuits of television receivers.

The BC238 is suitable for a multitude of low voltage applications e.g. driver stages
or audio pre-amplifiers and in signal processing circuits of television receivers.
The BC239 is primarily intended for low noise input stages in tape recorders, hi-fi
amplifiers and other audio frequency equipment.

QUICK REFERENCE DATA

BC237| BC238|BC239
max. 50 30 30 V
max. 45 20 20 .V
max. 200 200 200 mA
max. 300 300 300 mW

Collector-emitter voltage (VBE = 0) VCES

VCEO
Iem
Total power dissipationup to Tamb =259C Piot

Collector-emitter voltage (open base)

Collector current (peak value)

Junction temperature T max. 125 125 125, .08

Small signal currentgainatTj=25°C

=, -
Ic= 2mA;VCE=5V;f=1kHz b 125 125 240

< 500 900 900

Transition frequency at f = 35 MHz

Ic =10 mA; VCE=5V fr typ. 300 300 300 MHz
Noise figure at Rg = 2 kQ2
Ic =200 A VCE =5V
= typ. 1.4 dB
f =30 Hz to 15 kHz F - 4 B
f=1kHz; B =200 Hz E typ. 2 2 1.2 dB

MECHANICAL DATA Dimensions in mm

e diameter within 2M%* £
is uncontrolled S
1 b S,
5 I~k 7 PN =]
Elol 1t 1
o o
_i 1'117 ¢ B 2max 7m0
4.‘2,,.5.,( - - 208777 >
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BC237 to 239

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

Voltages BC237| BC238| BC239
Collector-base voltage (open emitter) VeBo max. 50 30 30 V
Collector-emitter voltage (Vgg = 0) VcESs max. 50 30 30 Vv
Collector-emitter voltage (open base) VcEO max. 45 20 20 V
Emitter-base voltage (open collector) VEBO max. 6 5 SV
Currents

Collector current (d.c.) I max. 100 mA
Collector current (peak value) IcMm max. 290 mA
Emitter current (peak value) -IgMm max. 200 mA
Base current (peak value) Igm max. 200 mA

Power dissipation

Total power dissipation up to Tymp = 25°C Piot max. 300 mW
Temperatures

Storage temperature Tstg -65 to +125 ©C
Junction temperature T max. 125 oC

THERMAL RESISTANCE
From junction to ambient in free air Rip j-a = 0.33 °C/mW
CHARACTERISTICS Tj = 25 OC unless otherwise specified

Collector cut-off current

Ig = 0; Vg = 20 V; Tj = 125 0C 1CBO < 15 wA

Base-emitter voltage )

B . = typ. 620 mV
o= 2mas Yog =9 ¥ VBE 550 to 700 mV

Ic=10mA; VCg =5V VBE < 770 mV

l) Vpg decreases by about 2 mV/OC with increasing temperature.

N
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BC237 to 239

CHARACTERISTICS (continued) Tj =25 0C unless otherwise specified
Saturation voltages 1)
- E typ. 90 mV
Ic= 10mA; Ig = 0. A
@ mA; Ig 5m VCEsat < 250 mV
VBEsat typ. 700 mV
- = typ. 200 mV
=1 A = A
Ic = 100 mA; I Sm VCEsat < 600 mV
VBEsat typ. 900 mV
Knee voltage
Ic = 10 mA; Ig = value for which
- _ typ. 330 mV
Ic= 1llmAatV =1V
c MEALYCR VeEK < 600 mv
Ic
(mA) 1
T B
10— I
| I
| |
| |
| |
|
|
\
I |
| |
Veek 1 Veg (V)
7204802
Collector capacitance at f = 1 MHz
-1 = = typ. 2.5 pF
Ip =1 =0; =10
E~le VcB b4 Ce £ &5 pE
Emitter capacitance at f = 1 MHz
Ic=1=0; Vgg = 0.5V Ce typ. 9 pF
Transition frequency at f = 35 MHz
Ic= 10mA; Vgg =5V i typ. 300 MHz
Small signal current gain at f = 1 kHz BC237 |[BC238 |[BC239
= 125 125 | 240
= A; =
lc= 2mA Veg=oV Bfe < 500 | 900 | 900
Noise figure at Rg = 2 k2
Ic =200 uA; Vg =5V
_ typ. 1.4 dB
= 30 H 15k
f =30 Hz to 15 kHz F - 4 @B
= - B = typ. 2 2 1.2 dB
f =1 kHz; B = 200 Hz F 2 10 10 4 B

1) VBEsat decreases by about 1.7 mV/OC with increasing temperature.
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BC237 to 239

CHARACTERISTICS (continued) Tj = 25 O9C unless otherwise specified

BC237A| BC237B | BC238C
BC238A| BC238B|BC239C

D.C. current gain BC239B
Ic=10pA; Vg =5V hgpg typ. 90 150 270
> 110 200 420
Ic= 2mA; Vo =5V hrg typ. 180 290 520
< 220 450 800

h parameters at f = 1 kHz (common emitter)

Ieg=2mA; Vg = oV

> 1.6 3.2 6 k@
Input impedance hie typ. 2.7 4.5 8.7 k@
< 4.5 8.5 15 k2
Reverse voltage transfer ratio hye typ. 1.5 2 3 1074
> 125 240 450
Small signal current gain hfe typ. 220 330 600
< 260 500 900
-1
Output admittance hoe t<yp ;g 28 1?8 Zg_l

4 November 1968



BC237 to 239

Typical behaviour of collector current versus collector-emitter voltage

7208547 7208560
- T} =25°C ® T;=25°C
IC aE ‘ T IC i A
(mA) ™ (mA) 1g=108
I ~t
- A
o 25uh
100 S b H
T S o f i,
LA |7 T wA
BEN 4P ol / 10Q
" % — P Il t
e fer
T 7.5 W
sol iz et 1°7r0“A 2 | B
AP —~ {1 l u SuA
100\1A / p. ]
= ‘5dpA / 2.5uA |
[ m /8P Eum
0 ! m W S L
0 2 Veg(V) 4 0 05  Veg(V) 1

Typical behaviour of cotlector current
versus collector-emitter voltage

6 7208546 102 7209770
T —1
' c6900M 1 lc m W T i
Ic ’\JBE = (mA) T R :!gm i
(mA) = eI TT A T
— . E} ,..?,] 67/
4 640mY] ERER i
= aas
- | i’ ™ 1
i T /
630mV. ] : .'
620mV ! : :
. [T YT TTB: itt
[ ase-emitter
§1Pgn;l 4 107 e voltage versus
600mV ‘ i collector current
o] [nf HH Vce=5V
585mV Cr T T =280 [
560 mV I
0 [T ol HEERREEN S EE I
9 5 Vcg V) 10 Ts00 600 800 Vgg(mV)1000
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BC237 to 239

102 7209771
Base current versus BC237A
Ic collector current BC238A
= RS
10 J S
/ 7
v/ ¢
: H’
p.74
'//,/
107! £
102 -2 -1 2 3 A
10 10 1 10 10 10° Ig (pA) 10
102 7209772
Base current versus BC237B
Ic couectoricurrent gg%gga
Vep =5V Q B
(mA) T(-:'=525°C 3
J STV
10 SLALE
7%
I’
A7
‘ ) 7/
v
1V /
/Y
107 4
107 —2 ~1 2 3 4
10 10 1 10 10 10° Ig (nA) 10
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BC237 to 239

102 7209773
Base current versus BC238C
Ic collector current BC239C
(mA) V.CE =55°V 3CXQ
10 7
7
pd
7
4
1 i
I/
/
A 7
10-1 I//ll'
10"2 i ]I
0~ 10! 1 10 102 10° 1g (uA)10%
7208548 ‘ 7208549
rIg=1e=0 ! [[ HIc=1.=0 g1 1
f = IMHz [ f =1IMHz [ !
8 Tj =25°C 20 Tj = 25°C !
C € C e H+—+—+t++—+t+—t—1+—+——tt—tT 1
(pF) (pF) .
6 15
4] 10
A T
o typ| B
2 : 5 Saam t_:Vp
| H HHH ! :
O | 1 I o il 1 Il 1 1 1
0 10 20 Veg(V) 30 0 2 4 Veg(V) 6
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BC237 to 239

720977
Veg=5V
800 Tj=25°C
b typical values
FE
{ BC238CH
600 BC239CH
i
400 BC237BH
——J BC238BH
= BC239BH
—— — 1
o= { BC 237A(
200 & BC 238AH
0 -2 -1 2
10 10 1 10 Ic (mA) 10
720856
500 Veg=5V
fr Tj £25°C
(MHz) f =35MHz
400
—typ
7
200
/,
~
-
>
0
0.1 1 10 Ic (mA) 100
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BC237 to 239

Typical behaviour of base current
versus junction temperature

4 08552 _
10 Veg =5V 2
I

(HA) :
10° |
2 Ic=100mA
10?
OmA
-
® 2mA
mEl
B
1B | |
0.1mA
mn
N 1 M
107" i
0.01m
| T
10‘2 ' 1 |
-50 0 50 100 Tj (°C)150

L
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BC237 to 239
7208544 7208545
e H1c/1g-20F LSRRI
Is Tj=25°C [ - S S
(mA) HEER 3
i “ ; VCEsat 5
T | ] 5 } T I (mv) ‘A
UL el L
100+ L ] 150HHA .
ARRRRARARANNRDZGAARNRRRAAERNEN 1o
e / ! f P‘:
1 100 A - o
o EREEN
—_ 10 : .5
f— i i 1
T 50 Ic/Ig=20 ]
! j‘ I typical valuesH
[ (T ! | ]
: g, |
0 100 200 300 =50 0 50 T] (°C) 100
VcEsat (MV)
6 ' 7209794
] Tc =0.2mA BC239
El Vog =5V
(dB) Rg =2k
B =200HZz
T =25°C
A
2
FT typ
0
01 1 10 f (kHz) 100
10 “ ” November 1968



BC237 to 239

Curves of constant noise figure

102 . et 7209793
T typical values F BC239]
Ic ! Vce=0.5 to 10V
! T f =1kHz T Gl i LGRS
(ma) E41| I B =200Hz
! Tl =25°¢C
10 ’~ l 2, R ((* T
S s = =5 - nua!
ll a — \‘ J . H —
N
/ N TN N3 |
/ ™ N [ | [ |
1 el N L UNINL L L
= N N E T T T
= = ‘Hj\ o :'_Ir, ’1" ,ik*iri
\ NN i ——_ail
\ N ! INSHE N1 . 1
= =< : N R
HE—FF AN NS SN ]
\ ! NN TR H)
\ | LR (o | '.\ 1
10 AN LI O NN REHH EEEE
107" 1 10 102 103 10% Rg (k) 10°
102 ] 7209792
typical values — B (239
Ic Vcg=05to 10V [ 1imr i
) | f =10kHz il
{mA) m— B =200Hz ]
§ =28°C ‘
10 >
N == o= A
N in
™ N LN |
‘ !
1 / h \\‘ N\ \‘ | |
B O S .__,.k‘ T NC N T =
T 1 1
N ‘\ T AN l— K:\ T T
| ENONENN
‘ TININ ING N T 111 BRI
10" \. _1\‘9-5? ) . il
& ‘/)6\ 0 7 = e
- i A@ﬁ ‘ i} ; -
\ NN e
102 \\ 1] | \1 L L
107 1 10 10? 103 10% Rs(k.(l) 10°
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BC237 to 239
103 7209775
BC238C T =1kAz
hia 1 1BC239¢C Tj=25°C
i) 5 {SE %ggg typical values T
BC239B
1 BC237 A
i 2 3{ BE5IA
3
NS,
N
AN
\ NN
0 NN IR Ve E = 10V
4 i
L .
11 N
V:E=5V,, N \\\
S
N
1
1072 10 1 0 Ic(mA) 102
7209776
1000, ~75°¢
f =1kHz
he typical values VCE=10V
e L
P il a
500 J y/
400 v 10V
%/ ’———‘_:
aonl—— Bezec] T
c
/%
BC2378] AT | B
BC238B ¥ — 5V
200 BC2398 ——
r“//
BC237A | =T
BC238A
100 . ‘ i = I
10 107! 1 Ic (mA) 10
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BC237 to 239
103 7209777
1{aczsac f =1kHz
. BC239 C Tj=25°C
re BC237B typical values
(10%) 29 BC238 B
BC239 B
BC237 A
102 3 { BC238 A
1
2
IN
\N:
" \\‘ § L VeE=5V
BN
\\ N
NN
VcE=10V R
NN
1 =
1072 107" 1 10 Ic (mA) 10

108 7209778
VCE =5to 10V
h f =1kHz
oe Tj=25°C C238C
(na™ typical values BCZJ39(JI
A BC237B
3 4q BC238B
10 BC2[39TB
BC237A
L~ BC238A
//
LA — - L7
//”‘ ——-/
]0 et ot
1 -2 -1
10 10 1 0 Ic (mA) 107
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BC237 to 239

104 72097791
transient thermal resnstunce from jUnCthh to ambient versus
Zth j-a pulse durotlon ] mu i ] I
(eCW) | m T 1 T
T
10° ; L
8=1b
_~01,Ll: . m : ’ i
21103 o
10 __‘:02 _‘ I’ —_— .. = T ;l
0.1 " i =
e TTI1 ot
= L0037 | i
= ol L o0k— I
NSz ==
S5 A
000 t
il 70t —> 5=L
| | T T
I I
11| A x
0 0% 104 0 102 10?7 1 10 102t (s) 10°
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BCY10to12

P-N-P SILICON TRANSISTOR

P-N-P alloy transistor in a metal envelope. It is intended for medium voltage and

current industrial applications.

QUICK REFERENCE DATA

Collector-base voltage (open emitter) -VeBo
Collector current (peak value) -IcMm
Total power dissipationup to Ty = 250C

with cooling fin on a heatsink Piot
Junction temperature Tj

D.C. current gain at T; = 25 0C
—IC = 150 mA; —VCE =1V hFE

Transition frequency
-Ic= 1mA; -Vgg=6V fr

BCYlO'BCYll’BCYlZ
max. 32| 60 | 32 V
max. 500 mA
max. 415 mW
max. 150 ©°C

BCY10|BCY11|BCY12

typ. 15| 15| 25

typ. 1.5 | 1.5 | 2.0 MHz

MECHANICAL DATA

Dimensions in mm

1.5M%*(not tinned)

15.7 max

047me|

37 min

<+

7208674

The coloured dot indicates the collector side

Accessories available: 56200; 56208; 56209; 56210; 56226; 56227.

LI
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BCY10to12

I

RATINGS (Limiting values) 5

Voltages BCY10[BCY11|BCY12
Collector-base voltage (open emitter) -Vegp  max. 32 60 32 Vv
Collector -emitter voltage (VBg =0) -Vcgs  max. 32 60 32 Vv
Emitter -base voltage (open collector) -Vgpp  max. 12 12 12 v
Currents

Collector current (d.c. or average

over any 20 ms period) ~Ig max. 250 mA
Collector current (peak value) -IcMm max. 500 mA
Base current (d.c.) -1 max. 125 mA
Emitter current (d.c. or average

over any 20 ms period) Ig max. 250 mA
Emitter current (peak value) IEM max. 500 mA

Power dissipation

Total power dissipation up to Tamb =25 °C
with a cooling fin on 1.6 mm Al. heatsink

of 7cm x 7 cm Prot max. 415 mW
Temperatures
Storage temperature Tstg -55to+150 ©C
Junction temperature T, max. 150 ©C

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.4 °C/mW
From junction to ambient with a cooling fin

onal.6 mm Al. heatsink of 7cm x 7 cm Rth j-a = 0.3 9C/mW
From junction to case Rip j-c = 0.25 °C/mW

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

(]
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BCY10to12

CHARACTERISTICS Tj = 250C unless otherwise specified
Collector cut-off current
typ. 20 nA
Ig=0; -Vgp =6V Ima 2wk ok
Emitter cut-off current
= (s = typ. 20 nA
Base-emitter voltage at -Ic = 150 mA
BCY10; BCY1l -Vgg =2V v typ. 1.0 V
~YBE < 1.6V
BCY12 —VCE =1V
Saturation voltage BCY10{BCY11|BCY12
typ. 250 250 250 mV
-Ig = 125 mA; -Ig = 17 mA ~VeEsar o8 0 il s
D.C. current gain
> 12 12 =
‘IC = 30 mA; "VCE =2V hFE typ. 24 24 40
_ > 10 10 =
> - -
-Ic=300mA; -Vgg =6V hpg P, - R ig
Transition frequency
=Ig= 1mA: -VCg=6V fr typ. 1.5 1.5 2.0 MHz
Collector -base capacitance
Ig=0; -VCE=6V Ch'e typ. 90 pF
Base resistance
-Ic= 1mA; -Vgg=6V Thp' typ. 100 @
Noise figure at Rg = 500 2
~Ig = 500 uA; ~VgE =2V F e
Small signal current gain
-Ic= 10mA; -VCE=6V hfe typ. 40

June 1968 3
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BCY30to34

P-N-P SILICON TRANSISTORS

Silicon alloy p-n-p transistors in TO-5 metal case with insulated leads for relay
switching, resistor logic circuits and general industrial applications.

QUICK REFERENCE DATA

BCY [BCY |BCY [BCY|BCY
30 | 31| 32| 33| 34

Collector -base voltage
(open emitter) -Vcpgo max.| 64| 64| 64| 32| 32|V

Collector -emitter voltage
(open base) -Vcgp max.| 50| 50| 50| 25( 25|V

Collector current
(peak value) -Icm max.| 100 [ 100 | 100 | 100 | 100 | mA

Total power dissipation
up to Teage = 62.5 °C Ptot max,| 250 | 250 | 250 | 250 | 250 | mW

Junction temperature Tj max.| 150 [ 150 | 150 | 150 | 150 [©C

Small signal current gain
f=1KkHz; Tj=250°C

-Ic=1mA; -VCE=6V hfe typ. 25| 35| 65| 25] 35
Transition frequency
-Ic=1mA; -VCg=6V fr typs | 1.2 | 1.7 | 2.5 ] 1,5 ] 2.4 | MHz
Thermal resistance Rth j-a = 0.5]/0.5{0.5[0.5[0.5|°C/mW
MECHANICAL DATA Dimensions in mm
TO-5
3
E
@
3
o

85 ™

66™ 3gmn

7208679

Accessories available: 56218, 56245, 56265
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BCY30to34

1

RATINGS (Limiting values) 1y

Voltages

Collector-base voltage
(open emitter)

Collector -emitter voltage
(open base)

Collector -emitter voltage
(cut-off; see page 9)

Emitter-base voltage
(open collector)

Currents

-VCBO

-VCEO

-VCEX

-VEBO

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

Collector current (peak value)

Base current

(d.c. or average over

any 20 ms period)

Base current (peak value)

Power dissipation

max.

max.

max.

max.

Total power dissipation up to Teage = 62.5 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
without cooling clip

From junction to case

BCY |BCY |BCY |BCY |BCY
30| 31| 32| 33| 34
64 | 64| 64 | 32 | 32 |V
50| 50| S0 | 25| 25 |V
64 | 64| 64 | 32 | 32 |V
45| 45| 32| 16 | 16 |V
-Ic max. 50 mA
-IcMm max. 100 mA
-Ig max. 15 mA
-IBM max. 50 mA
PtOt max. 250 mW
Tstg -55to+150 °C
Ty max. 150 °C
Rth j-a = 0.5 °C/mW
Rth j-c = 0.35 °C/mW

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

publication 134.
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BCY30to34

CHARACTERISTICS Tamb = 25 °C unless otherwise specified

Collector cut-off current

t 1.0 nA
Ig=0; V=6V -IcBO y<p 50 A
Emitter cut-off current
typ. 1.0 nA
Ic=0; -VEp=6V -IEBO ip 50 nA
Ic=0; -VEgp=6V; Tj =100 °C -IgBO ty<p‘ gé 52
Saturation voltages
typ. 160 mV
-VCEsat y<p 550 mV
-Ic = 20 mA; -Ig = 3mA typ 0.8 V
_VBESat < 1. '25 v
Collector capacitance
> 15 pF
Ig=1le=0; -VgB=6V Ce typ. 28 pF
< 60 pF
Noise figure at f = 1 kHz
IE = 500 uA; -VGE = 2 V; Rs = 500 © F e 8‘28 ﬁ

BCY | BCY | BCY | BCY | BCY
30| 31| 32| 33| 34

D.C. current gain

> 10 15 20| 10| 15
-Ic=20mA; -Vcg =4.5V hpg typ. 18 28| 35| 18] 28
< 35( 60| 70| 35| 60

Small signal current gain
-Ic=1mA; -VCg =6V > 150 g25lc-85] 15]. 25
f=1kHz hfe  typ. 25| 35| 55| 25| 35
< 35( 60| 80| 35| 60

Feedback impedance

-lc=1mA; -Vgg=6V
f=1KkHz |zrb|

typ- 160| 220| 230| 190 | 235|Q
< 500( 500 500 | 500 | 500 |<2

Transition frequency

-Ic = 1mA; -VCE

MHz

> 0.25(0.25(0.25| 0.4 6
1.5 .4 |MHz

typ. 1.2]| 1.7] 2.5

(S e

6V fr

June 1968 3
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BCY30to34

1]

40 L, 5 T T TITITIT T VT Tt T T VT rrrr T TJVITITIIf 7T 71T T T IIIIII\,
Tomb=25°C N
hFE "VCE =45V — s~ §
typical values // -
>
30 \
/ =i 25
- ~ BCY31
20 i CYI4
P | A
P // - i
P /A BCY30
— = BCY33
- 5
10 =
L T
"
%01 00z 005 01 o0z 05 1 2 5 10 20 ~I.(mA) 100
50 R~ 1R T SOHHHLHTS T N
—IC N ) 'IC £ Mq_wl P §
7 [
(mA) ! , (mA ‘
40 40 v
I Vi
J
30 30
’n J Vi
] J
J
20 20 /
BCY30 : /1BCY30
BCY33; +BCY33
10HH Tamp=25°C 10 Tomp =25°C
-l p=4.5V H . =45V
[} 1 4 o
ok obter
0 2 4-IgmA) 6 0 1 2 g 3
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50__|!~H_|! IT 50 ] 71 %
-I. ——5§¢—H~v§ S -I. 3 : }(\& %
(mA) ' (mA) ¥
40 + i 40| :’
30 30
20 Hirfh . 2
{/71BCY 31 HBCY 31
7 BCY34 BCY34
10 Tomb=25°C " Tomb=25°C
L e p=4.5V JHH-1p =45V
7
oL fo]= E:
0 2 4-IzmA) 6 0 1 2V (V) 3
ThE it i EEEEeiidddE
—=cH =€ /- g
(mA) 1 (mA)
4 ! 40
I L
] T
(I | i
30 7 30
] U
20
' 3 | H
/ BCY32 I J+BCY32
i Temb=25°C et Tmb=25°C
Vop=4.5V7 =45
11 " 2 E
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0 2 4-IymA) 6 0 1 2 Ve (V) 3
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BCY30to34

1]

7205884—2.325¢j
0 N hie at ‘%E ’1’
hie R
N h, at —Y~-=6V 1
CINNS il LA 5
™ V=6V
\\\\ N 7.'5525oc 09 2 5-Vpg VIO
NS =
\ \\\ typical values
\\\\:\
N
‘&\
1 NS N
N N
™.
SN N
N NN
NN BCY32
TN T—sevaracyas
~Bcr30.BCY33
01,

o1 1 10 —In (mA) 100
100 18 -
e {ﬁ \ ! _ heat-Ye 3
(1079 14 So i heat—Vpg=6V g

12 N &
—_V.=6V 1 1 S~ 8
CE' N o
— T =25°C 1 24 2 5-pg (VII0 BCY31;BCY34 '
typical values ' /\BCY32 J
o
\ pes BCY30;BCY33
A /
A -
10 - NS Z] 7
N Prd
N N ,/' P
N A
NI Q.
1 |
01 1 10 “I.(mA) 100
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7205885-2.3.25.c]

1000 1
% R heeat-Voe A
fe “hat V=6V
e AT =V 1 _’IcsimA e
o =6V 09
CE 1 2 5-V.e (V10
T=25°C cE
typical values
100
e ——
] ‘\
T =y ~<BCY32
ot —_— ] ~seraiacris
/, ca il N.‘\\BCYJ‘IO'BICY;J
/ A
"o 7 10 To(mA) 100
. BCY32L 1111 o
o £BCY31;BCY 34 3
(pdr) ////BCY30,BCY33 3
Y [
) /4 Il E
100 o/ —Vee=6V &
Tj=25°C 2
/ typical values
//ﬂ/ I
7210 d 1 hoeat—V
LA x=/_7°e_vi_sv
,0 — > = oe at — CE‘—
1.8
— i A
14 \‘\\"c\'\\/
1.2 N7
i N
/ ] e s
o1 1 10 ~I(mA) 3 5 10
YV
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7Z05868—2325.cj

A
hatT
- A= ferT=g5C b
/ "re|
—IC=7I77A
V.
=6V B
typical values var.d 1T
f_’oe——-—
15 LA > e 111
V|
B & 4
L >
e o
]_ s
e m = =
"o EREPZ “ff
]
1, =g
- hfe s
—Pre -
0.5_ hje
-50 0 50 100 150 7/T(°C)
§ 1 5 I O 1N S5 0 0 0 e O ) A ) 19 o 1 1 0 I e T O (0 N N
1] I Region of permissible operation under all base-emitter conditions. §
11 IAdditional region of operation when the transistor is cut-off. 2
150 150
BCY30 [ BCY330
-Ic BCY31 [ -Ic BCY34[ 1+
(mA) BCY32 [ ma) HHH
T; =25°C ] Tj=25°C [
100 100
50 50
I I
H N \
0 o
0 20 40 ~Vpg(V) 60 0 20 ~VpelV) 40
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BCY38 to 40
BCY54

P-N-P SILICON TRANSISTORS

P-N-P alloy transistors ina TO-5metal envelope with the base connected to the
case. They are intended for relay switching, resistor logic circuitsand general
industrial applications.

QUICK REFERENCE DATA

BCY| BCY| BCY| BCY
38 39| 40| 54

Collector-base voltage (open emitter) ~Vcgp max. 32| 64| 32| 50 V

Collector-emitter voltage (open base) ~=Vcgo max. 24| 60| 24| 50 V
Collector current (peak value) -IcM max.500(| 500 | 500 | 500 mA

Total power dissipation up
to Tamb = 25°C Py  max,410| 410 | 410 | 410 mW

Junction temperature T max.150 | 150 | 150 | 150 °C
D.C. current gain at Tamyp = 25 by &)

>
-1 =150 mA; ~Vgg =1V hpE o 0 B

< 30 50| 120 70

Transition frequency

=Ic=1mA; -=VCE=6V fr typ. 1.91.1.8] 2.54,2.0. MHz
MECHANICAL DATA Dimensions in mm
TO-5

Base connected to case

048m*

55 max 381 min

= 7208681

Accessories available: 56218, 56245, 56265

June 1968 Il H L




BCY38 to 40
BCY54

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. or average over
any 20 ms period)

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

Base current

Power dissipation

Total power dissipation up

-VcBO
-VCEO
-VEBO

to Tamb = 259¢ Ptot

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to case

Tstg

Ly

Rih j-a
Rth j-c

BCY|BCY|BCY|BCY
38 39 | 40 54
max. 32 64 | 32 50 V
max. 24 60 24 | 50 V
max. 12 12 12 12V
max. 250 mA
max. 500 mA
max. 125 mA
max. 125 mA
max. 410 mw
-55to +150 ©C
max. 150 °c
0.3 °C/mw
0.12 °C/mw

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

IEC publication 134.

June 1968




BCY38 to 40

BCY54
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
typ. 1 nA
Ig=0; Vg = 6V -ICBO 27 100 oA
=0 w E s 0 _ typ. 0.1 pA
Ig =0; -Vgg = 6 V; Tj = 100 °C IcBO % 5.5 uk
Emitter cut-off current
- _ typ. 1 nA
Ic=0; -Vgg=6V -IEBO = 100 nA
- 0- = s - typ. 0.1 pA
Ic=0; -Vgg = 6 V; Tj = 100 °C B0 < 9.5 uA -
Base current BCY38| BCY39|BCY40| BCY54 =
> 5 3 1.25 2 mA
=0; Ig = 150 mA -
Vep =0 Ik i 1B < 14| 14 9| 12 ma
Base-emitter voltage
o il Ny g typ. 1.5 1.5| 1.4 1.4 Vv
Ig=ilmis Vgg=1V ~VgE . 19| 1.0 19| 1.8 v

Saturation voltages

typ. 580 460 440 440 mV

“Ig =150 mA; -Ig = 15mA -VCEsat .~ 1399 | 1100 | 1100 | 1200 mV

D.C. current gain

> 12 12 22 20
-Ic=30mA; -Vgg =1V hgg  typ. 20 30 35 35
< - - - 100

= 10 10 15 12
=150 mA; -V =1V hpg typ. 13 19 23 23
30 50 120 70

|

—
Q
l

-Ic = 300 mA; -Vgg=6VY) hpg

l) Measured under pulsed conditions to prevent excessive dissipation.

June 1968 “ “ 3



BCY38 to 40
BCY54

CHARACTERISTICS (continued)

Tamb = 25 °C unless otherwise specified

Collector capacitance at f = 0.5 MHz BCY38|BCY39|BCY40 | BCY54
Bos 2yl B typ. 60 60 60 60 pF
B L=0~Vgg =6V ¢ < 150 | 150 | 150 | 150 pF
Transition frequency
N s . > 0.45 | 0.45 | 0.85 | 0.45 MHz
“lc=1lmA; -Vgg =6V T p. 1.5 | 1.5 | 2.5 | 2.0 MHz
Feedback impedance at f=0.5MHz
- . N typ. 100 110 140 130 @
A= imbs V=6V 1Zrbl 2 950 | 250 | 250 | 250 @
Noise figure at f = 1 kHz
=Ic = 500 pA; -Veg =2V typ. 3 8 8 8 dB
Eg=s08 Fooo 0| 20| 20| 20 aB
Small signal current gain at f=1kHz " 15 15 30 20
“Ic=10mA; -Veg =6V hge typ. 27 35 50 50
== 100 100 160 120

June 1968




BCY38 to 40

BCY54
6 Maximum allowable power dissipation versus N
P ambient, respectively case temperature ]
tot &
(mw)
600
N
N »2
e
400) b WY
i, \?,
)
’6./;0 \o h % L
~ .JD
C/”’h/ N= El
N —
200 N ez
025 50 75 100 125 750 T (°C) 175
Measured under pulsed conditions N
A P FE 2
~ hgg at 7,":25°C i
B -Vee =6V 1
Typical values =30M=
AL
o LT | | |
= = 300mA
1 = I
— s
1
05
0 O
=100 =50 0 50 100 Tj(°C) 150
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BCY38 to 40
BCY54

o O e s 0 .. L S 0 L . . .0 L L L S L LA B A 1
—
h =— 3
FE CE N
T} =25°C b
Typical values
60
40 — <
e =W
— o
m——— ]
= = =2
] — \\GC‘ ¢
—
%
0:... f M I P P Y Y Y T L I ) T R 7 R T T i R rnn
1 2 5 10 20 50 100 200 I- (mA) 1000
80 T T 17T T lI|IIlIlIIYlII T TV T (n(r T % 3 T T Ill|ll>
1 | S
h ~Vee =6V N
fe Tease=25°C
Typical values
60
e NG ~
N>
40 NGy
,/’ —
\§ch9
] e :
~J3s
20
0 Seochoikiali 1 1 1 J il T i L 1 Lluii il Lol 1 1 i 1 L LAttty
1 2 5 10 20 50 100 200 Ic (mA) 1000
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BCY38 to 40

BCY54
gis
<C - 10 8
15 Ip
§ Typical values
~YEsat
(v)
A
; 10"50m
el
b
Q‘*’ > = 150£"A prm
- - =
5 ] - e
4 T 1BCY39,40,54145 =
30mA
] BCY38 _‘SOImA
oUITIBCYI40S4 T T T T 1111 1
=50 0 50 100 151 T (°C) 2
3 7208222
typical values
Ic
== =10
—VBEsat Ig
(V)
..1(::3_0___mA
2 —— =
s
prs
200mA
1
13 1
1 1001y
— l U]
al
0
-50 0 50 100 TJ (°C) 150
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BCY38 to 40
BCY54

5,
~T 1

e BCY38)
)

~

>

15 1

\
A

05

i1
i1

T
o e CECE T 30 00 120 Ic(mA)140

BCY39):
£

06 2

04 25

02

0 20 40 60 80 100 120 Ic(mA) 140
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BCY38 to 40
BCY54
2, 3
353 BCTFT:
—VeEsa IC=70 T |.' vl &
W) Is o
Typical values ,\50
15 45
¥4
! v 7
- E
05 u =
!
-
—
(18
0 1 {178
0 50 100 150 200 250 I (mA) 300
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BCY38 to 40
BCY54
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BCY38 to 40
BCY54
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BCY38 to 40
BCYS54
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BCY38 to 40

BCY54
250 N
N
-Ic g
(mA) ~Ig= [/
18 BCY 38
200 IlﬂmA; 0 0
16mA Tamp=25°C
H14mA Typical values
T
150 b 2md
NN
(1/0mA
HH
8mA
1 LEEL
— oy == 6 mA [ &
= i
= ass 4mA
S0H :
1 2mA
7 &l
ol
0 05 70 2 4 6 8 10
~Vee (V) Ve (V)
250 N
T 2
mA)
e i BCY 39
200 T EEETTETTT
12mA Tomb=25°C
11t Typical values
10mA
HH
150 8mA
it
6mA
it
100 e
> ] 4mA
i
50 2mA[ ==
! H . as 1
ol
0 05 10 2 4 6 8 10
e (V) “Veg (V)
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BCY38 to 40

BCY54
250 ’
A) t
= t BCY 40
200 -Ig= - TTITTTIITT
1oma Tomb=25°C
- Typical values
8mA
it
150 =
6mA
100 =11 4mA i
§§E et 2mA[H i —
50F e
u 1mA
p) imi
0 05 10 2 4 6 8 10
~lee (V) ~Vee (V)
250 Ig= .
T 14mA 3
- HH g
t 2l BCY 54
200 10mA TTITITIIT
/ I Tamp = 25°C
8 mA Typical values
150 $P=salBld :"E'%‘ 5
6mAl A
1t =
5mA
HH B
4mA A
100H T =
= oma
immE
TTT
2mA =
FELT
50 H+H
1 mA
8 S mESES BESREEEsaas
ol i I
0 05 1710 2 4 6 7
~Vee (V) Vg (V)
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BCY38 to 40

BCY54
BCY 38 8
IEEEERE R g
_VCE =1V
Tamp=25°C
60 300
'I C -IC
) 4 N >
(mA) A?* J‘: (mA) <‘4' L@
40 20 afe s
7 f‘\f 7 P
P » 4 4 pa
R U J'
= 7 4
E i Y y
st V. 4 pd
——— 7/ /
== 2014 | E 100+ :
va -
4P Z
L y 4
1 Y A 7,
U 4
0 0
0 7 2 -Ig(mA) 3 0 10 -Ig (mA) 20
N
BCY 39 S
04 0 O Q
_VCE = 7 V P
Tomb=25°C
60 H 30
“Ic H I
) 4 | )
(mA) o R (mA)HS 5
4O —  200HHH s
e v
7 L4 Vi
y, "4
4
20 100
¥, T "
»d y
i
0 0
0 1 2 -Ig (mA) 3 0 10 -Ig(mA) 20
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BCY38 to 40

BCY54
BCY 40 y
W E
.- VCE = ’ V
Tomb=25°C
60 300
=] =Ic
(mA) EEES / _‘3‘1‘1 A (mA) V. 3)7
40 7 200 oo
l C
" 4 " - 4 o,
7 & —
20 100 =
> "d
77
+ /|
o¥Ll 0
0 1 -Ig(mA) 2 0 5 10 -Ig(mA) 15
IN]
BCYS54 N
| £
s VCE = 7 V
Tomp=25°C
60 300
=T, =Ic
(mA) s Q7 (mA) o A4
& 4 &"
40 % 200
= #
# a A L
) 3
20 10 >
HLIN| 77?‘7 E L2 (0 °2 4 9 555 I 00 00 92 I O 84 (O ] - a
d
7’
0 0
0 1 -Ig(mA) 2 0 5 10 -Ig(mA) 15
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BCY38 to 40

BCY54
BCY38 3
5 S
_VCE =1V
Tamp=25°C
30
_IB _IC
(mA) (mA) S <
R § v,
20, 200 ryd
ot
T 7
= :
j—— I .
o 1 100 L 4
7
0 £ 0 i
0 1 =Vge (V) 2 0 1T —pe(v) 2
IN]
BCY 39 IS
1 1 o i
&l
~Veg = 1V
7(-ll'nb =25°C
30 - 300
_IB _IC
(mA) (mA) IS
& ‘;
20 20 amar’ >4
" 1
)
]
/ 4 7
10 100 7
/ A
W AP
vy
0
00 T =ge(V) 2 0 T =Vgetv) 2
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BCY38 to 40

BCY54
BCY 4O S
TTTITITT] L
“Yeg =1V
7c-1mb =25°(.
30 30
-Ip -Ie
(mA (mA K
20 20 i ‘(\o‘hf
—
< ——
4 N e
10 100 1 ——
T
7
0 0
0 I Ve (V) 2 0 1 —ge(V) 2
BCY 54
[TTIITTI] S
“e=1V i
Tomb=25°C
15 300
_IB S f -Ieo
(m4) (mA e
S
10 20 Lo
]
|
5 100
4
I
V.|
Vi Ty
0 z .
0 T ~Vge (V) 2 % 1 ~Vge(V) 2
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BCY38 to 40
BCY54
10° _ 7208223
Trqn;je_r_sf _ghermdl resistance versus pulse duration =i
Rin t o5
OC/W /!
( z) §=1 06 Rth ts
10 — = =
04 T 3
e = £
i 5 £1
- 0.08 e 7 I 5
: — m il CEEEsiE
. — 002 o1 1 .3 2
Pt i X 8
e 0_ o — (|
s 1 1 GL 8=£ = E
T T EES éi —+ T
Rth t=Rth t0+ 8(Rth ts —Rth t0)]] g
£
[ 7]
107! i
10™% 1073 10~% 107! 1 10 102
pulse duration (s)
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BCY55

N-P-N SILICON PLANAR LOW-LEVEL DUAL
TRANSISTORS FOR DIFFERENTIAL AMPLIFIERS

Two special matched transistors in a TO-18 metal envelope, housed together in an
aluminium cube.

The BCYS5 is intended for very low level, low noise and low drift differential am-
plifiers.

QUICK REFERENCE DATA

Equivalent differential voltage change
referred to the input

IIIE + I2E I < 200 pA
Vic-1E = V2Cc-2E<20V
|V1B-1E - V2B-2E| =< 100 wV
Tamb: =20 to+90 °C

Iﬂ\ typ. 1 uv/oc
AT| < 3 mv/oc

Equivalent differential current change
referred to the input

_ Al typ. 0.5 nA/°C
Lic+ Ic = 100 uA ’A—T‘ < 1.5 nA/°C
Tamb: -20 to+90 °C
MECHANICAL DATA Dimensions in mm
04
3
i
T B
i : | =l
i : 1y
I
125
i
T3 A
e
Bl e
3v-<AEE
or— 1 —E—J | —
L,
| ‘ 7208722
| 284 |,
20
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BCYS55

CHARACTERISTICS of the individual transistors

Collector cut-off current

Ig =0; Vgp =45V
Ig =0; VcB = 20 V; Tamp = 90 °C

Emitter cut-off current

Ic=0; VEB=35V

Emitter -base voltage

-Ig =0.5mA; Vgg =5V

Saturation voltages

Ic =10 mA; Ig = 0.5 mA
D.C. current gain

IC=10 MA; VCE =5V

Ic =10 mA; Vg =5V

Collector capacitance at f = 1 MHz

Ig=I¢=0; Vgg =5V

Transition frequency

Cut-off frequency
Ic =0.5mA; VCE =5V
h parameters at f = 1 kHz
Ic=1mA; Vcg =5V
Input impedance

Reverse voltage transfer ratio
Small signal current gain
Output admittance

Noise figure

Ic=10uA; VCE =5V
Rg = 10 k§2; B=10 to 15000 Hz

Tj = 25 OC unless otherwise

IcBO
Iceo

IEBO

-VEB

VCEsat
VBEsat

hFE
hpg

Cc

fp

fhfe

hoe

specified
< 10 nA
< S5 nA
= 10 nA
600 to 800 mV
< 1.0 V
0.6to1.0 V
100 to 300
200 to 600
< 8 pF
> 50 MHz
typ. 80 MHz
> 100 kHz
typ. 10.0 kQ
typ. 5.5 1074
typ. 350
150 to 600
typ. 25 ue 1
typ. 2 dB
< 3 dB

June 1968




BCYS5S

CHARACTERISTICS of the complete device

Ratio of collector currents

ViB-1E~ V2B-2E

Emitter currents of each transistor up to 100 uA

Difference of base-emitter voltages

_IlE = —IZE up to 100 pA
Tamb: -20 to +90 0C

| ViB-1E - VoB-2E

Illustration of matching characteristics:

Lic

Ioc

Vee

_IE
T T
o S
y2le L
~Lig et | |
- — | ! |
N Vie-€=Vm-26 \oom v
DE q
22 s exp. X+ . A
g P T SVBE
I
22E easured at AVgg =0
LE
I
A Vg measured at 2B i
LE

0.85to 1

typ. 0.93
typ-
<

2 mV
4 mV

June 1968



BCYS55

CHARACTERISTICS of the complete device (continued)

Equivalent circuit for drift

In the equivalent circuit the transistors are considered to be drift free.

All temperature coefficients are concentrated in the voltage source A_’\IE_ and in the
n .

current source 7

It should be noted that the differential current change given is only valid when the
source resistances are almost equal; the differential voltage change only when the
base-emitter voltages are almost equal.

av

transistors free
from thermal drift

5=

|

Block symbol of test amplifier

The test amplifier, used in the tests on page 5, is described on pages 6 and7. Itis
represented by the following amplifier symbol:

input

output

input
+ Oy

4 June 1968




BCY55

CHARACTERISTICS of the complete device (continued)

Equivalent differential voltage change with temperature referred to the input.

|11 +Ip | <200 WA; Vi g = Vac-2E <20V
|VlB-lE - VZB-ZE |£ 100 uv; Tj: -20 to +90 °C

BCY55 unit (wires included) mounted in a small
metal or plastic box for shielding against direct

o AV typ. 1 wv/oC
heat radiation. AT = 3 uv/oC
Equivalent differential current change with temperature referred to the input.
= Al typ. 0.5 nA/°C
I1c+1yc = 100 pA AT < 1.5 nA/°C
Test methods
&Y AL
AT AT
R2:=33k0 1%
R2=33K0. 1% Rg=20k0. 1%
i
g } Rwi o ] Rg=20k0 1%
z & “ :
e o
2 s2 ] b4
+ & | o | -3
207870
_?_L L 720797
NOTE T
To prevent contact potentials,
connections should be soldered. - +1v
o Rva
Amplification factor determined by feedback circuit: —= = 1000

R1
Output voltage against time is recorded.

The temperature of the amplifier is adjusted to T between -20 and +90 0C. Whenit
has stabilized, the output voltage is brought to zero (llel <100mV)L). The ampli-
fier temperature is then adjusted to Ty between -20 and +90 ©C. When it has stabi-
lized the output voltage can be read off.

AV VT2 -VT1 RIL Al _ VT2 -VTl RI 1

Then: AT = Ty -1, ' R2 TAT ~Tp-T1 ' R2 ' 2Rg

AV
i 22X ads
) For T adjusted by Ry}

Al

For AT first by Ry with S1 and S2 closed, then by Ry with the switches open.

July 1969 \ ‘ 5



BCYS55

Differential test-amplifier

The test amplifier (including feedback resistors, source-resistors and biasing-
resistors) should be mounted in a small box to ensure a uniform temperature
throughout.

O +15V

output

Ro

7207973.2

l) Relative temperature coefficient < 102 /0C

2y The device at the input is the device under test

8 July 1969
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BCYS55

Performance of the test amplifier

Open loop voltage gain (Z, = 10 k2) Gy typ. 109
Frequency at which Gy =1 f1 typ. 10 MHz
Max. common mode input voltage range +10 V
Max. output current +2.5 mA
Max. output voltage +10 V
Input resistance 7 > 100 k&2
Output resistance o typ. 20 k2
100 1207977
Gy
(dB) u
50 l“kﬁ’
i
% 10? 10° 10 10° 10° 107 10° f (Hz) 10°

SE

June 1968 l \



BCY55

RATINGS of the individual transistors (Limiting values) Ly

Voltages
Collector-base voltage (open emitter) VCBO max. 45 'V
Collector-emitter voltage (open base) VCEO max. 45 vV
Collector-emitter voltage with Vgg =0 VCES max. 45 V
Emitter -base voltage (open collector) VEBO max. 5 V
Currents
Collector currents (d.c. or average

over any 50 ms period) Ic max. 30 mA
Collector current (peak value) IcMm max. 60 mA
Power dissipation
Total power dissipation up to Tamb =25 °C Piot max. 300 mW
Temperatures
Storage temperature Tstg =30 to +125 ©°C
Junction temperature Tj max. 125 oC
THERMAL RESISTANCE
From junction to ambient in free air Rih j-a = 0.33 °oC/mW

(This value applies to one transistor at
equal dissipation or difference in dis-
sipation < 20% in both transistors of
the unit)

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

8 June 1968




BCY 56
BCYS57

SILICON PLANAR EPITAXIAL TRANSISTORS

N-P-N transistor in a TO-18 metal envelope with the collector connected to the
case.

They are intended for general purpose very high gain low level and low noise
applications.

Moreover, they are also suitable for low speed switching applications.

QUICK REFERENCE DATA

BCYS56 | BCY57

Collector-base voltage (open emitter) VcBo max. 45 280NV
Collector-emitter voltage (open base) VCEO max. 45 20 V
Collector current (d.c.) Ic max. 100 100 mA

Total power dissipation up to Tamp =25°C Pyt max. 300 | 300 mW
Junction temperature T; max. 175 | 175 °C
D.C. current gain at T; = 25 °C
Ic=10uA; VCE=SV hpg > 40 | 100
Ic=2mA; Vog =5V hrg 100t0o 450 | 200 to 800
Transition frequency
Ic=0.5mA; VCg =5V fr typ. 85| 100 MHz
Noise figure

Ig= 200 pA; Vcg =95V

e typ. 1.5 | 1.5 dB
Rg 2 kQ; £ = 30 Hz to 15.7 kHz F = 5 5 4B
MECHANICAL DATA Dimensions in mm
Collector connected '@&"*,/ 45 e b g
to case ) ©
TO-18 — o
§D =‘
Fy o Oy

5.3qu~ 127 min i

7208715

Accessories available: 56246, 56263.
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BCY 56
BCYS57

i

RATINGS (Limiting values) Ly

g BCY56 | BCY57
Collector-base voltage (open emitter) Vcgo max. 45 25 V
Collector-emitter voltage (open base) Vcgo max. 45 20V
Emitter-base voltage (open collector) Vggp max. 5 S Vv
Currents

Collector current (d.c.) Ic max. 100 mA
Collector current (peak value) Icm max. 100 mA

Power dissipation

Total power dissipation up to Tamb = 25 °C Piot max. 300 mW

Temperatures
Storage temperature Tstg -65to +175 ©C
Junction temperature T; max. 175 °C

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.5 °C/mw
From junction to case Rth j-¢ = 0.2 °C/mw
CHARACTERISTICS T, = 25 °C unless otherwise specified

J
Collector cut-off current

Ig=0;Vgp=20V IcBO = 100 nA

Emitter cut-off current

Ic=0; VEg=35V IEBO < 100 nA

Base-emitter voltage 2)

Ic=2mA; VCg =5V Vg

typ. 650 mV
600 to 700 mV

Collector-emitter saturation voltage
Ic= 10mA;Ig= 1mA VCEsat typP- 80 mV
Ic = 100 mA; Ig = 10 mA VCEsat typ. 200 mV

1) Limiting values according to the Absolute Maximum System as defined in
IEC publication 134.
2) VBE decreases with about 2 mV/©C at increasing temperature.

2 June 1968



BCY 56
BCYS57

CHARACTERISTICS (continued) Tj = 25 OC unless otherwise specified
Knee voltage
Ic = 10 mA; Ig = value for which v typ. 300 mV
Ic=1lmAatVgg=1V CEK < 600 mV
Ic
(mA) I
1 -
10— I
| |
| {
| |
: I
l |
| | ———
VCEK 1 7204802 VCE (V) __
D.C. current gain BCY56|BCY57 —
Ic=10pA; VCE =5V hrg 2 40 100
- i _ typ. 200 400
Ic=2mA; Veg =5V BFE 10010450 | 20010800
Ic=10mA; Vcg =5V hpg > 100 200
Transition frequency
Ic=0.5mA; Vgg =5V fr typ. 85 100 MHz
Ic= 10mA; Vo =5V fr typ. 250 350 MHz
h parameters at f = 1 kHz
Ic=2mA; Vg =5V
Input impedance hje typ. 3.9 70 Kk
Reverse voltage transfer hre typ. 1.75 3.5 104
: : typ. 250 500
Small signal current gain hfe 125 to 500 240 to 900
Output admittance hoe typ. 17.5 35 ue-l
Collector capacitance at f = 1 MHz
Ig=1e=0; Vg =5V Ce typ. 4.5 4.5 pF
Noise figure
Ic =200 uA; VCE =5 V; Rg = 2kQ2
= typ. 1.5 1.5 dB
f = 30 Hz to 15.7 kHz F . 5 5 B
June 1968 3






BCY70to 72

P-N-P SILICON PLANAR EPITAXIAL TRANSISTORS

P-N-P transistors in a TO-18 metal envelope intended for general purpose indus-
trial applications.

QUICK REFERENCE DATA
BCY70 |BCY71 [BCY72

Collector -base voltage (open emitter) -Vcpo max. 50 45 25
Collector -emitter voltage (open base) -Vcgo max. 40 45 25
Collector current (peak value) -Icm max. 200 200 200 mA

Total power dissipation

up to Tamp = 25 °C Peot max. 350 350 350 mw
Junction temperature Tj max. 200 200 200 oC
D.C. current gain
-Ic = 0.1 mA; -Vgg =1.0V hpg = 40 80
-Ic = 10 mA; -Vog = 1.0V hpg > 50 100 50
MECHANICAL DATA Dimensions in mm
Collector connected to case
TO-18 ]
E |
|
3|
Sy
E s
< ‘

|
|
|
B i |
7208715

pame | | pge

Accessories available: 56246, 56263
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BCY70to72

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

Voltages BCY70 | BCY71 |BCY72
Collector -base voltage (open emitter) -VcBO max. 50 45 2 Vv
Collector -emitter voltage (open base) ~Vcgpo  max. 40 45 25 V

Emitter-base voltage (open collector) -VEBO max. 5.0 5.0.1 5.0 V

Current
Collector current (peak value) -IcMm max. 200 mA
Emitter current (peak value) IEM max. 200 mA
Power dissipation
= Total power dissipation up to Tamp =25°C Prot max. 350 mW
- Temperatures
Storage temperature Tstg -65 to +200 o©oC
Junction temperature Tj max. +200 ©OC
THERMAL RESISTANCE
From junction to ambient in free air Rin j-a T 0.5 °C/mwW
From junction to case Ry joc T 0.15 ©°C/mW
CHARACTERISTICS Tj = 25 °C unless otherwise specifiéd
Collector cut-off current BCY70[ BCY71 | BCY72
IE =0; —VCB =20V _ICBO < 50 nA
Ig=0; -Vgg=20V; Tj=100°C -Iggg < 2 pA
Ig =05 -Veg =25V -IcBo < 500 nA
Ig=0; -Vog =40V -Ico < 10 30 nA
= - = o, = 0 _
Ig = 0; VCB 40 V; Tj 100 ~C I=go < 0.5 2 MA
IE =0; —VCB =50V —ICBO < 500 nA
—VCE =50 i —VEB =3.0V _ICEX < 20 nA
Emitter cut-off current
Ic i 0; -Vgg=4.0V : -Izgo = 10 10 10 nA
Ic i 0; _VEB i 4.0V; T]- =100 *C -Izgo e ‘ 2 2 2 pA
Ig = 0; -Vgg =5.0V _IEBO < 500 5001 500 nA
Saturation voltages
T o “Vegrsat < 025 0.25] 0.25 V
ig = l0mh; = L.Oma ~VpEsat 0.6 t00.90.6 to 0.9 v
- =V & 0.50 0.50| 0.50 V
1. = R - CEsat 2 )
= S0 =iy =50 mk ~VpEeat < 1.2 1.2] 1.2 vV
2 June 1969



BCY70to 72
CHARACTERISTICS (continued) Tj = 25 9C unless otherwise specified
D.C. current gain BCY70 [BCY71 |[BCY72
-Ig = 10 pA;; —Veg = 1.0V hpg > 40
=1 = 0:1 AT ~Vagi = 1.0V hgpg > 40 80
-I¢ = 1.0 mA; -Vgg = L.0 V hpp > 45 90 40
e sl _ > 50 100 50
Ic 10 mA; -VCg =1.0V hpg 600
-Ic = S50 mA; -V¢E = 1.0V hFg > 15
Collector capacitance at f = 1 MHz
Ig=le=0; -Vcg =10V Ce < 6.0 6.0 6.0 pF —
Emitter capacitance at f = 1 MHz e
Ic=1=0; -Vgg=1.0V Ce < 8.0 8.0 8.0 pF
Transition frequency at Ty = 25 %
-Igc = 10 mA; -VcEg =20 V; f = 100 MHz fr > 250 200 200, MHz
-Ig =0.1mA; -Vgg =20 V; f = 10.7 MHz fr > 15 MHz
Noise figure
-Ic =100 pA; -VGg =5V
=10 Hz to 10 kHz; Rg = 2 k@2 F < 6 2 6 dB
h parameters at f = 1 kHz (common emitter)
-Ic =1 mA; -VgE = 10 V; Tamp = 25 °C BCY71
Input impedance hje 2to 12 kQ
Reverse voltage transfer ratio hre < 20 10-4
Small signal current gain hfe 100 to 400
Output admittance hge 10to 60 w1
June 1969 3



BCY70 to 72

CHARACTERISTICS (continued)

SWITCHING CHARACTERISTICS of the BCY70 and BCY72

Turn on time when switched to +VBg =2V to ~Ig = 10 mA; -Ig = 1 mA

delay time tq Zp. ?; 22
rise time ty ZD- §2 JI;:
turn on time ton tzp- gg Ez
—— Turn off time when switched from
e -Ic = 10 mA; -Ig = 1 mA to +VBg = 2 V with +Igp = 1 mA
storage time ts tip. ;;g EZ
fall time tf t};p. 28 22
turn off time Coff t};p. Z;g 11:2

Test circuit:

Veg=3.0V

—10%
vi _°1r |
-20V-- !
. | \ -s0%
[ | [ :
Vo | | Vs | :
| | |
I | I !
0% £ | [ ; ~10%
| \ I
7210599 7. | | | | | |
Vgg=7.0V ety - otsef tr -
|=ton— fe—toff —| 7210600
Note:

+Ig\ is the reverse current that can flow during switching off. The indicated +IBM
is determined and limited by the applied cut-off voltage and series resistance.

H June 1969
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BCY70to072

0'4‘ 7210585
T =100°C
_VCE sat / ]
i |
(v) typical values / S
10 / |
0.3 B / J25°C
/ ,// / 0
/' /
W/ j-s0°C
0.2 / /
////1 Vi
VA44%0).
///; 7
’/ 1{/
/’ /
. E;: —
—
0 =il 2 5 2 5 2 5 2
= ! B 107 -Ic (mA) 103
1 —— 7210586.1
&7/ g
~VBE sat A
(v) L AV/
A pd
P y
H 7
- 717
._—50°C A ,‘,
08 iz = - /j/
P 7 |/
> A A/
Q" AN AL
L~ w7
- ’L‘-’oc/,/, A '&ypiccl values
Ly Y =€ =10
- 600(,1 1s
0.6 — i
L A \QQQ(.
_— L~
P -
—]
0.4
10—1 2 5 1 2 s 10 2 5 102 2 'IC (mA) 103




BCY70to72

7210580

72105781

}L:; Z*Q[ é’l BCY70 T BCY70
200 Tz 200{ B4R |5
/i /’I
~Ic // -I¢ 2mA
(mA) i/ . (mA) P
m
P
(/y.avd 7
/1AW 4 | 1mA
VT I »
!
b 100 v - 1ooIF 1
| RN // -
—— V.4 =] ImA
T /) =
| SRR , 0‘ A
= .5m
= O.Elymil\ ==
typical values typical values
// Tj=25°C H T = 25°C
0 1 2 ~Vee(V) 3 0 25 50 -Vee(V) 75
- T - - 7210591 72105921
11 |
. IOJ ;l\ Be¥A ] ] y ; BCY7!
200 el 5mA 200 1B;+™A (3mA
4 ol | y v
4 / / A 2mA
-I¢ / P 4mA| -I¢ /'
(mA) 4 A (mA) A
A 3mA
i A~
4 / 2mA i 1A
100 = 100 Al
[/ = typical values P typical values
7 Tj= 25°C Tj = 25°C
W/ 2 ' 1]
D4 T ‘"‘](A x’ - O.5mIA
A
05mA
P - il A
g O.fmlA
r = [
Pl 0.1mA 0.mA
8 = 0.02mA d 0.02mA
0 1 2 =Vee(V) 3 0 25 50 -Vce(V) 75
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BCY70to72
7210594 T - T : 7Z10593
typical values J|‘7|l ‘?} BCY72 _l ] ] [ BCY72
Tj=25°C RS ~Ig=6mA 5mA [
200 6mA 200
lgl l, ] 14-mIA—
1 7‘/ 4 r/ I | -
Tic | /[ |/ i / P
o 5mA =
Y 8AAV4 (mA) 1
/ / A - 3mA
/ & 1
/ / / 4mA / =
] 4 V. // / '1/
= / 3mA— ,/ =3 2mA-
100 ,’ > 100 - =
w2 = NN
/ / typical values
—12mA F § 1] Tj= 25°C
|
1mA
== 1rrI1A
1 I
- 0.5mA 0.5mA
0 0
0 1 2 -Veg(v) 3 0 10 20 —Vce(V) 30
7210577
-Vee =1V
Tj=25
100 typ
-Ic
(mA) 1’
]
50
/
p4
7
0
0.4 06 -Vgg (V) 08
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BCY70to72

102 T 7210581 .
-I¢ =
(mA)
2 Pd
10 e
%
2 //, typicul“\llulues
~“VCES=
1 ’,/ T;=25°C
5
2 d'\\ C\'\Q A
107 2 ?, ?
,I
5
2 Y
]0-2 -4 2 5 -3 2 5 —9 2 5 2 S 2 g
10 10 102 107! 1 10 -Ig (mA) 102
200 '/zm%ﬁr
heg typical values
—Vce =1V
Tj = 25°C TN
1 L1
1 // \
/
U
BC”\' // i
’,— <
= 0
L L~ LA BC” —
— X
L= p—— N N
2 e ~
—--""BCL7 \\
N
§
0= 5 -1 2 s 2 . = )
° 0 ! 10 -Ic (mA) 10
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BCY70to72

400 7210578 7210576
v BCY 70 0 i
MH £=1,20
weas Vi iif £-1MHz
// BCY71;BCY72 Ce T = 25°C
300 / i
q \
\
/ 2 \\ e
AN —
typical values N jrs—

/lr =Vce =20V 17T typ

f=100MHz L H

) Tamp = 25°C
v
100 3 ~ 3 2 0
1 10 -Ic (mA) 10 0 25 50 -Vcg (V) 75
7210590
Zthja transient thermal resistance + a
(°C/W) from junction to ambient s-L
i versus pulse duration <—T_. T
. 5=1.0
X 05 | dett==TT] —T
R =1 I =T | L
o e TP
5 0 i
2
10
5
2

1
wer o F g S Rz F gl 5 g S o ogf) P2
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BCY70to72

7210583

BCY71
hie
(k£L)
. -Vcg =10V
10% | f=1kHz
— Tamb = 25°C
5
B N
0 NEYP
EBAEEW R 5
P AN
AR
2
SRR
p— N
1 b
5 ‘\j
2
10_1 2 5 -1 2 5 2 2
1072 107! 1 10 02 5 102 -Ic (mA)
7210598
hre B % 8 p—
i ~Vcg = 10V
f=1kHz
i Tamb =25°C
10
~N
) N
~
N
\\
10 ™
(SN
SN
s N
) ™ typ)/
2 \\‘ /
.4"‘,
! =) 2 5 -1 2 5 2 5 :
10 10 1 10 -Ic (mA) 102
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BCY70to72

7210597

|l [
hte 111 BCY71
_VCE = 10V
f=1kHz
: Tamb = 25°C
10
2
=+ T
| 117 e =
102 mr—
e
WATDAS
BT
2
10
02 * 107! 10 -I¢ (mA) 102
7210596
hoe I } } BCY 71
(p™
. =Vcg =10V
f=1kHz
Tamp =25°C typ
102 ,/
: 4
//
10 //
—
2
13 =12 s
10 10 10 -Ic (mA) 102
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BCY70to72

'05 72105
Iceo
J
s BCY70:-Veg =40V
BCY71:-Vcg =40V /
o’ BCY72:~V g = 20V
] 7
7
i y
103
! f
1 /
102 e
d ya
2
10
4
]
, /
1 D
5
2
0—1
-100 100 T; (°C)

12
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BCY70to72

210582
i L BCY71
equivalent
noise voltage
(nﬁvz typical values
—Veg =5V
102 Ip=0
5
2
IE=HJI
10
— OpA
5 =
4
100pA]
11
2 ]HAl =T;ﬁ
110-2 z . ok L2 : 1 2 % 10 2 f (kHz) 102
7210584
equivcnll;en'c{r BCY71
noise current
(.ﬂ ) typical values
VHz =Vee=5V
vbe:
10
8 IE =
N 10mA
\ l
2 ] l
1 \~‘~ I 4 1mA
° 100pA
N ™ L
N B |
% NN T 10pA
4 i, 1HA
10 s:
2 ==
2
1072

1072 2 = 07 * e o102 102 F (kHz)

June 1969 “ 13
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BCY70to72

7210588

curves of constant excess flicker BCY71
noise factor x frequency
typical values
-VCE=5V
Rs
() ] = NS
N ™ N
2 z
O,
)
105 A N N \oo
W N\ N > \\
5 ol
N N D
N\, F) NG N
5 \\ N N 7 D N \\\ N -
@
@ N
PANEAL NN [N N NI
. S N -
5 N “ AN
NG AN 2 \‘ N\ N
2 \\\ N \ \ \\ b
N~ N
103 N N \ Y h
hy ny X X
5 o AY
2
102 / ) / J
ya 7 v
w4 VA V4 V4 V4
y, 7 7
/ /
4 / 4
. / f Y y
v /
10 A

1P % 0 Pt 2t F 403 I (uA) 104
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BCY70to72

7210589

curves of constant white BCY71
noise figure
typical values
=Vce=5V; f<15kHz
108 = ~
Rs AN A AN
(J'),) N \‘
2 NN NN N N NS
N [N N RoN
\
105 N \ N b \\‘ e)o&oj \‘
SN TSNS i
L, AN N\
A ;0{ N ’\\:\\ W
.
104 \\\ N \\\ N A \‘ \\ \
5 AN ~+— T'95)‘
~ AN o, \\ AN
N e NG, TS I
2 N N u’o'os v N . \
sAAN "0& I AL
10 = ==
.
. AL \
’%e N T al
. ™ N
™ N N
102 .\\\\\~ S~ =t
——— X anui
i~ =
2 e
10
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BCY70to72

Determination of total noise figure

Total noise at f < 15 kHz includes flicker noise and white noise. The relation is as
follows:

Noise factor = 1 + flicker noise factor + white noise factor

The flicker noise factor can be derived from the curves on page 14, the white noise
factor on page 15.

Example:

Assume a BCY71 operating at f = 200 Hz; Ig = 200 uA with a source resistance
Rg = 10 k2.

From page 14 it follows that atIg = 200 uA with Rg = 10 k2 the product of frequency
and flicker noise factor is 110. Since the frequency is 200 Hz, the flicker noise
factor is 110/200 = 0.55

From page 15 it follows that at Ig = 200 puA with Rg = 10 k§2 the white noise figure
0.9 dB. Since 0.9dB represents a factor of 1.23, the total noise factor = 0.55 + 1.23
=1.78, that is 2.5 dB.




BCY87 to 89

N-P-N SILICON PLANAR DUAL TRANSISTORS
FOR DIFFERENTIAL AMPLIFIERS

Matched dual n-p-n transistors in a TO-71 metal envelope with all leads insulated
from the case. They are primarily intended for differential amplifier applications
in general industrial service; e.g. instrumentation and control.

The product is divided in three types according to their matching accuracy.

The BCY87 and BCY88 are intended for applications in prestages of differential am-
plifiers where low offset, drift and noise are of prime importance. The BCY89 is
for second stages, long tail pairs and more general purposes.

QUICK REFERENCE DATA

Ratings

Collector -base voltage (open emitter) VCBO max. 45 V
Collector -emitter voltage (open base) VcEo max. 40 V
Total power dissipation up to Tamp = 25 °C Piot max. 150 mW
Junction temperature T max. 175 ©C

J
Characteristics of the complete device with collector-base voltage of 10 V and
sum of emitter currents from 10 to 100 nA.

Ratio of collector currents at BCY87 L2h G BCY89

VIB-1E = V2B-2E Iic/Ipc  0.9-1.11]0.8-1.25/0.67-1.5
Base current difference at
ViB-1E = V2B-2E I1g-I2B|] < 25 80 300 nA
Equivalent differential voltage | AV ll o
change with temperature AT ) N 3 g 10 wiee
Equivalent differential current |AI | o
change with temperature ATI ) 2 2 5 A BapSE
MECHANICAL DATA Dimensions in mm
TO-71 S
All leads insulated from E
the case g‘

Accessories available:
56263

G

5.3~ 7

7208721

1y Tamb = =20 to +90 OC

June 1968 1



BCY87 to 89

RATINGS see page 7

CHARACTERISTICS of the individual transistors

Tamb = 25 °C unless otherwise specified

Collector cut-off currents BCx8/ ] HCWes 1BO¥ee
Ig =0; Vcg = 20 V; Tamp = 90 ©°C Icgo < 5 20 - nA
Ig=0;Vcp=20V Iepe: <= = 10 nA
D.C. current gain
Ic= 5uA;Vcg=10V hpg > 80 - -
- . _ > 100 100 100
Ig= Spas¥op = 10Y BFE < 450 | 450 | 450
e . ~ > - 120 =
lg*= 500 uA; Ve =10V hpg 2 2 600 .
> - - 100
= A; =
Ic 10 mA; Vcp=10V hFE P N 600
Transition frequency
-Ig = S0uA; Vgg =10V fr > 10 10 10 MHz
-Ig =500 uA; Veg =10V fT > 50 50 50 MHz
Collector capacitance at f =1 MHz
Ig =1 =0; Vgp =10V Cec < 35 3.5 3.8 pF
Noise figures
I~ =50 uA; Vg =5 V; Rg = 10 k2
C <
Bandwidth 10 Hz to 15 kHz ¥ 8 % % W
1 kHz spot noise figure
Ic = 50 uA; VCE =95 V; Rg = opt. F < 4 5) 5 dB

Bandwidth = 200 Hz

2 June 1968




BCY87 to 89

CHARACTERISTICS of the complete device.

These characteristics are valid under the following conditions:

a. Collector-base voltage of both transistors not exceeding 10 V (Vic-1B = Voc-2B
<10V)

b. Sum of the emitter currents from 10 to 100 A
_(IIE + Ipg) = 10 to 100 nA

MATCHING CHARACTERISTICS

Ratio of collector currents BCY87 BCY88 BCY89

ViB-1E = V2B-2E Iic/Ixc 0.9-1.11 | 0.8-1.25|0.67-1.5

Difference between base-emitter voltages

Iic = Ioc |VlB_1E-VZB_2E| £ -3 6 10 mV

Difference between base currents

ViB-1E = VoB-2E |IlB—IZB| < 25 80 300 nA

Illustration of matching characteristics:

=Ig I
8
N e
: e
1
| L
ll Izg 3 I
l! {
‘hE'”rA; ****** l L Ot | {
3 j ; ‘
g -1 - |
720797 /V : _V I i V 220017 V - i V
1B-1E=V28-2E \iog o Vigie  VBE 1B-1E = V2B-2€E
IoE g
— = 5 ' AV
g T KT = 'BE
I2E
—— measured at AV =0
1B BE

I
AVpE measured at <
LE

June 1968 3



BCY87 to 89

CHARACTERISTICS of the complete device (continued)

Equivalent circuit for drift

In the equivalent circuit the transistors are considered to be drift free.

All temperature, coefficients are concentrated in the voltage source — and in the

current s _: T
ren ource

It should be noted that the differential current change given is only valid when the

source resistances are almost equal; the differential voltage change only when the
base-emitter voltages are almost equal.

o1

° =
transistors free
Al

a: from thermal drift

7208413 '\I

Block symbol of test amplifier

|

(o,

The test amplifier, used in the tests on page 5, is described on pages 6 and 7. It is
represented by the following amplifier symbol:

input

output

7207968

input
+ o——v

4 June 1968




BCY87 to 89

CHARACTERISTICS of the complete device (continued)
Equivalent differential voltage change with temperature
BCY87| BCY88 | BCY89

IA_V typ. 1 2 4 uv/oC
AT < 3 6 10 wuV/oC

Tamb = —20 to +90 °C

Equivalent differential current change with temperature

Al
Tamb = -20 to +90 °C |K’—f < 0.5 2 10 nA/°C
Test methods
AV Al
AT AT
R2=10kQL 1% R2=10kQ 1%

Rg =50k 1%

St
L o0

Rg =50k 1% Ry

Ry1
(25kd0)

=1004L 1%

1

[ (.
=1004% 1%
=l
|

R1

+

Recorder
R1
Recorder

_L 7208414 \—CEZ/O—'
7208412
= a
z
NOTE
To prevent contact potentials, iy 21V
connections should be soldered. Rva

Amplification factor determined by feedback circuit: % = 100

Output voltage against time is recorded.

The temperature of the amplifier is adjusted to T between -20 and +90 0C. When it
has stabilized, the output voltage is brought to zero ( IVTl, <1 mV)l). The ampli-
fier temperature is then adjusted to T2 between -20 and +90 °C. When it has stabi-
lized the output voltage can be read off.

AV _ Vr2 -VT1 RIL Al Vo -VT1 R1I 1

Then: X = T,-T; Rz °F AT "Tp,-T; R2 2Rs

A
1) For —‘&%: adjusted by Ry

A
For A_”}“: first by Ry] with S1 and S2 closed, then by Ry9 with the switches open.

July 1969 ‘I “ 5



BCY87 to 89

Differential test-amplifier

The test amplifier (including feedback resistors, source-resistors and biasing-
resistors) should be mounted in a small box to ensure a uniform temperature
throughout.

0 +15V
sh] g sl | ¢ g
RL| LRy S8 .
DUT, P/
2 By s
+o L./ﬁ_ ] | Boy? BCY71
— a p— =
R; | S
BCY8? gm » BCY8? a output
5 E = "R
— O ]\ Q-I- | 9 o]
L
)2N930
L
| g $
o
8 BCY89 ; S| | Baxis

22kdu
18kdL
24 kdl
Tkdu

du 8.2nF
T -0—15V

7208415

1) Relative temperature coefficient < 1075/°C

2) The device at the input is the device under test

6 July 1969



“ BCY87 to 89

Performance of the test amplifier

Open loop voltage gain (21, = 10 k2) Gy typ. 105
Frequency at which Gy =1 f1 typ. 10 MHz
Max. common mode input voltage range +10 V
Max. output current 2.5 mA
Max. output voltage +10 V
Input resistance Rj 100  kS2
Output resistance R, typ. 20 k@
Common mode rejection ratio 105
100 710197,1
< -
G, N
(dB) B
Ly
50 X
S
~N
0 >
10 10% 10° 0 10° 10° 107 10° £ (Hz2) 10°

RATINGS (Limiting values) 1)
Voltages (each transistor)

Collector-base voltage (open emitter) VCBO max., 45 V
Collector -emitter voltage (open base)

Ic =10 mA VCEO max. 40 V
Emitter-base voltage (open collector) VEBO max. 5 Vv

Currents (each transistor)

Collector current (d.c.) Ic max. 30 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 150 mW
Temperatures

Storage temperature Tstg max. 175 °C
Junction temperature Ty max. 175 OC

THERMAL RESISTANCE
From junction to ambient Rth j-a = 1 °C/mW

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

June 1968 I. H 7






BCZ10 to 12

P-N-P SILICON TRANSISTORS

P-N-P silicon transistors in an all-glass construction with external metal can. They
are intended for use in audio amplifiers and general industrial applications.

RATINGS (Limiting values)

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

Emitter-base voltage (open collector)

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

Collector current (peak value)

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

Base current (peak value)

Total power dissipation up to
Tamb = 25 9C in free air

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

From junction to ambient with
cooling fin 56210

From junction to case

MECHANICAL DATA

BCZ10|BCZ11|BCZ12
-Veeo max. 25 25 60 V
-VcEOo max. 25 25 60 V
_VEBO max. 20 20 30 V
=@ max. 50 mA
-Iem max. 50 mA
-1 max. 15 mA
-Ipm max. 15 mA
Ptot max. 250 mWw
Tstg -55to +150 ©OC
Tj max. 150 ©C
Rip j-a = 0.5 oC/mW
Rip j-a = 0.42 OC/mW
Rip j-c = 0.35 oC/mW
Dimensions in mm

1.5™%*(not tinned)

16,7 mex

37 min

<

7208674

The coloured dot indicates the collector

Accesssories available: 56200; 56208; 56209; 56210; 56226; 56227.

047 max L_

June 1968 “



BCZ10 to 12

CHARACTERISTICS Tj = 25 OC unless otherwise specified
Collector cut-off current ol o s [
T . typ. 1 1 10 nA
g =0 <Vep=10¥ JICBO o7 100 | 100 | 100 na
— " o O, o N typ. 0.1 0.1 0.1 uA
Ig =03 —Vop =10'V; T;=100 C ICBO = 10 10 10 s
Emitter cut-off current
e N typ. 1 1 10 nA
lc=0; -Vgp =10V TIEBO <7 100 | 100 | 100 nA
_ typ. 0.1 0.1 0.1 wA
=0: - = s Tz 0 <
Ic =0; -Vgp = 10 V; Tj=1000C 1EBO Z 10 10 10 gA
Knee voltage
_ X _ typ. 130 100 130 mV
iz = T =I5 " Lok “VCEsat < 320 | 320 | 320 mv
Collector-base capacitance
e o o _ , typ. 45 50 40 pF
Ic=1mA; -Veg =6V Cp'e = 80 80 80 pF
Cut-off frequency > 0.3 1.0 -  MHz
-Ic=1mA; -Vcg =6V thib typ. 1.0 1.5 1.0 MHz
< 349 = - MHz
Base resistance
L . _ , typ. 125 125 125 @
Io=1mis=YoR =6V b < 350 | 350 | 350 @
Emitter resistance
-Ic =1 mA; -VCE =6V Re(hip) typ. - - 25 Q
Noise figure at f = 1 kHz
=Ig =0:5mA; =Vgg =2V
Rg =500 ©2 F typ. 8.0 6.0 8.0 dB
Small signal current gain at f=1kHz = 15 25 10
-lc =1mA; -Vog =6V hfe typ. 20 35 15
< 60 60 -

[ 3%}

June 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)
Collector-emitter voltage (open base)

Collector-emitter voltage (RBg < 1 k2)
Emitter -base voltage (open collector)

Currents

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

Collector current (peak value)

Emitter current (peak value)
Base current (peak value)

Power dissipation

Total power dissipation up to Tamp = 25 °C
with cooling fin 56200

Temperatures

Storage temperature
Junction temperature: continuous
incidentally

THERMAL RESISTANCE

From junction to ambient in free air
From junction to ambient with cooling fin
56200 on a heatsink 12.5 cm?

MECHANICAL DATA

-VCBO max. 32
-VCEO max. 16
-VCER max. 32
-VEBO max. 10

-Ic max. 125
-IcMm max. 250
IEM max. 250
|IBM| max. 125
Prot max. 165
Tstg -55to +75
Tj max. 75
T]- max. 90
Rth j-a = 0.4
Rth ]‘-a == 0.3

g=<ad<

mA
mA
mA
mA

mW

oC
oC
oc
oC/mW

oC/mW

Dimensions in mm
15M(not tinned)

165.7 me

37 min

0.4 7max

7208674

The coloured dot indicates the collector

FOR REPLACEMENT THE SUCCESSOR TYPE
2-AC132 IS RECOMMENDED

May 1969



0C72
2-0C72

I

CHARACTERISTICS

Collector cut-off currents

IE =0; —VCB =10V —XCBO
Ig =0; -VEB= 6V -ICEO
Emitter cut-off current
I[c=0; -VEg =10V ~-IEBO
Base-emitter voltage
=Ig=1.9mA; -VCg= 6V -VBE
—IC = 80 mA; —VCE =0.7V -VBE
=lg = 125 mA; -Vgg =0.7 V -VBE
Knee voltage
—IC = 125 mA; -Ig = value for which
-lc =135 mAat -Vgg =1V -VCEK
(mA) -,
1351 - — =
1251
| |
|
l
_VCEK 1 _VCE (V) 7208085
D.C. current gain
-Ic= 10 mA; -Vgg =5.4V hgFg
=Ig= B0 mA; -Vigg=0./V hFE
=lg = 125 mAs -Vop =0.7 V hpg
I = 250 mA; -V¢CE = LV hgpg
Cut-off frequencies
Ig =10 mA; ~-VgB =6V fhfb
—IC = 10 mA; —VCE =6V fhfe
Noise figure at f = 1 kHz
Ig =0.5 mA; -VCg =2 V: Rg =500 © F
D.C. current gain ratio of matched pair 2-OC72 hrFg1/hFE2

Tt = 25 00

typ. 4.5
< 10
typ. 125

50 to 300
typ. 4.5
< 10
130 to 170
< 450
< 700
< 400
typ. 70

45 to 120
typ. 50

30 to 90
> 25
> 15
> 350
> 8
= 15
typ. 1.15
1.0to 1.3

MA
MA

MA
MA

A
MA

mV

mV

mV

mV

kHz
kHz

dB

May 1968




OC74

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) -VcBO max. 20 V
Collector-emitter voltage (Rgg < 500 €2) -VCER max. 20 V
Emitter-base voltage (open collector) -VEBO max. 6 V
Collector current (d.c. or average over

any 20 ms period) -Ic max. 300 mA
Emitter current (d.c. or average over

any 20 ms period) Ig max. 310 mA
Total power dissipation up to T,pp = 25°C

with cooling fin 56200 on heatsink >12.5 cm2 Piot max. 550 mW
Storage temperature Tstg =55 to+75 ©OC
Junction temperature: continuous Tj max. 75 ©0C

incidentally T; max. 90 ©oC

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a b= 0.22 9C/mW
From junction to ambient with cooling fin 56200

on heatsink > 12.5 cm?2 Rip i-a = 0.09 OC/mW
MECHANICAL DATA Dimensions in mm

‘1.5"“" (not tinned)

15.7 max 37 min

i——

0.47max

I 7200674

The coloured dot indicates the collector




0C74

[

2-0C74
CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Collector cut-off current
Ig=0; ~-Vep=9V -IcBO < 20 MA
Ig =0; Vg =9 V; Tj =60 oC -IcBO < 330 upA

Emitter cut-off current

Ic =0; -Vgp=6V -IEBO < 20 upA
Ic =0; -VEB =6 V; Tj = 60 o -IEBO < 300 pA

Base-emitter voltage 1)

-Ic= 5mA; -VCg =6V -VBE 135 to 175 mV
-IC = 50 mA; —VCE =6V —VBE = 300 mV
-Ic =300 mA; ~-Vgg =1V -VBE Z 700 mV

Knee voltage

-Ic = 300 mA; -Ig = value for which

-Ic =330 mA at -Vgg =1V -VCEK < 600 mV
-
("f:% - } —Ip
I
I
I
|
|
; —Veg (V) ™™
D.C. current gain
-Ic= S5mA; -Vcg =6V hFE 40 to 200
-Ic= 50 mA; -Vgg =6V hpg 60 to 150
-Ic =300 mA; -VCg =1V hFE 40 to 100
Cut-off frequency
-Ic =50 mA; -Vgg =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
-Ic = 50 mA; -VCE =6V hpE1/hFE2 o0 1112
I = 300 mA; -Vgg = 1 V hpEL/MFE2 O lﬁi

1) ~VBE decreases by about 2.3 mV/0C with increasing temperature.

| 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
of upto 12 V.

RATINGS (Limiting values)

Collector -base voltage (open emitter) -Vepo max. 26 -V
Collector-emitter voltage (open base) _VCEO max. 13 'V
Collector current (d.c. and average) —IC max. 300 mA
Total dissipation up to T, = 25 °C P ot max. 550 mWw
Junction temperature: continuous Tj max. 75 °c
incidentally E; max. 90 °c

]
THERMAL RESISTANCE

From junction to ambient Rth j-a = 0.22 °C/mw
CHARACTERISTICS
D.C. current gain at Tj = 25 °C
- . - typ. 50
“'IC = 5 mA, —VCE = 6 V hFE 25 to 125
_ . B typ. 60
o 50 mA; -Vgg =6V hpg 40 to 100
- . _ typ. 40
‘IC =300 mA, ‘VCE =1V hFE 25 to 75
Cut -off frequency
- B typ. 16 kHz
-Ic= 50 mA; -VCg =6V Thfe iy 8 KkHz
MECHANICAL DATA Dimensions in mm

1.5M*(not tinned)

:
15.7 max 37 min S
) o

7208674

v

The coloured dot indicates the collector.
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2N 929
2N930

SILICON N-P-N PLANAR TRANSISTORS

N-P-N transistors in a TO-18 metal envelope with the collector connected to
the case.

These devices arc primarily intended for use in high performance, low level,
low noise amplifier applications both for direct current and for frequencies of
up to 100 MHz

QUICK REFERENCE DATA

2N929 2N930

Collector -base voltage (open emitter) Vcgo  max. 45 45 V

Collector -emitter voltage (open base) Vcgo max. 45 45 V
Collector current (peak value) IcMm max. 60 60 mA
Total dissipation up to Tamp = 25 °C Piot max. 300 300 mW
Junction temperature T max. 175 | 175 °C
D.C. current gain at Tj =250C
I = 10pA; Vo =5V hpg 40 to 120 | 100 to 300
Ic =10 mA;VGg =5V hFg 100 to 350 | 150 to 600
Transition frequency
Ic=C0.5mA; Vog =5V fr typ. 80 80 MHz
Noise figure (f = 10 Hz to 15 kHz)
_ N N - typ. 2.5 2 dB
= . = : = )
MECHANICAL DATA Dimensions in mm
Collector connected to case
TO-18 g
mi
3
5 3 . Bt
g — ?
@© —
\-f
5.3max 12750 ol

7208715

Accessories available: 56246, 56263.

June 1969 I



2N929
2N930

RATINGS Limiting values in accordance with the Absolute Maximum System

Voltages (EC 134)
Collector -base voltage (open emitter) Vepo max. 45 V
Collector -emitter voltage (open base) VCEO max. 45 Vv
Collector -emitter voltage at Vgg = 0 VCES max. 45 Vv
Emitter -base voltage (open collector) VEBO max. 5 V
Currents
Collector current (d.c. or average over
= any 50 ms period) Io max. 30 mA
E Collector current (peak value) IcMm max. 60 mA
Emitter current (d.c. or average over
any 50 ms period) -1g max. 35 mA
Emitter current (peak value) -IEM max. 70 mA
Power dissipation
Total power dissipation up to Tamp = 25 °C Prot max. 300 mWw
Temperatures
Storage temperature Tstg -65to+175 °C
Junction temperature Tj max. 175 °C
THERMAL RESISTANCE
From junction to ambient in free air Rip ja = 0.5 °C/mWw
From junction to case Rth j-¢ = 0.25 °C/mW
2 June 1969



2N929
2N930

i

CHARACTERISTICS

Collector cut=-off current

]

T, = 25 9C unless otherwise specified

Ig=0; Vgg =45V IcBO < 10 nA
Ig =0; VGg = 5V ICEO = &, A
VEB=0; Vcg =45V IcEs < 10 nA
Emitter cut-off current
Ic=0; VEp=5V IEBO < 10 nA
Emitter-base voltage ‘
-Ig=0.5mA; Vg =5V -VEB 0.6t00.8 V —
Saturation voltages
Ic=10mA; Iz = 0.5 mA VCEsat < 1V
VBEgat 0.6to 1 V
D.C. current gain 2N929 2N930
Ig =10 uA; Vg = 9V bpg 40 to 120 | 100 to 300
Ic=10pA; Vg =5V; T; = =55°C  hgg > 10 = 20
Ic =500 uA; Vg =5V hpg > 60 > 150
Ic=10mA; VCg =5V hgpg 100 to 350 | 150 to 600
Collector capacitance at f = 1 MHz
Ig=1a=0; Veg =5V Ce < 8 < @8 pF
Transition frequency
Ic=0.5mA; Vcg =5V fr > 30 > 50 MHz
Cut-off frequency
Ic=0.5mA; VCE =5V fhfe > 200 > 100 kHz
June 1969 ll “ 3



2N929
2N930

CHARACTERISTICS (continued)
Noise figure (f = 10 Hz to 15 kHz)
Ic =10 uA; VCE = 5V; Rg = 10 k2
h parameters at f = 1 kHz
Ic=1mA; Vgg =5V
Input impedance

Reverse voltage transfer
Small signal current gain

Output admittance

Tj=25 OC unless otherwise specified

2N929 2N930
typ. 2.5 2 dB
< 4 3 dB
typ. 5.0 | 10.0 k&
typ. 2.5| 5.5 1074
typ. 200 | 350

60 to 350 | 150 to 600
typ. 14 25 un-l

June 1968



2N929
2N930
M. 2N929
(mA) N
40 — I =150p4
N » 120pA
e - 100uA
N < 1 ot
hNE 2N =
NN =T L 80uA
HHNHHH20HA = SEEE
I ] T // 60pA
2 7. 40pA]
C » [ i
N F ey
SN e
100—Ig (LA) 0 10 20 —1\Vce (V) =30
] |
I " typical I/alues
] ! e 7j =25°C
(=" 't
HI 2N930}3
mA) N
‘ Ig =150u4 I
* 4 —120pA
N AENEPZ g i
| — 700[JA
A — 1
|
\\{2“ I' > u = 80uA
Sz / 1 i 60LA
Nz T
NN / HE 40uA
AN ==
200A
N
100—Ig (LA) 0 10 29 Vee (V) 430
|
I
typical values|
/ee Tj=25°C
- Vee =5V v
4 7l
June 1968 “ ” 5
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2N929

2N930
T =iomA [T1ZNO29R
[ I~
06 7 ‘
Vees
(V) typical values [
e IL:ZO
I
04 =
N =
01mA
0
0 50 100 150 200 Tj(°C)
2N930}
06 A Ic =10mA 5
|/CEs: t Pt I
v o ypical values [
(v) u f_c=20
B
04 — -
. s
01maA
0
0 50 100 150 200 T (°C)
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2N929

2N930
400'1!‘ T T VIV rrrr T A AR T T 11 T TT TV rvr1r1 T ~
Vee =15V : 2N929 §
Beg T =25°C . 3
300
200 a
—
P
e max 1ypP —
100
min
/TI‘I?
min T
Jii]
[0 NPNIFIE ST I N S Y 1 Y 1 ' IR R NN L L GBEEE v T T T TG
001 o1 1 10 Ic(mA) 100
max
600 T T i 1 T ! N
N
e = ZNS30):
T=25°C =
500
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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 11 111 v

Supply voltage Vg 6 6 9 9 V

Maximum output power
(dtot = 10%) P e 350 | 700 | 650 [ 1200 mw

Required input voltage
(Py = 50 mw) 1)

—

without feedback vi(rms) 1.8 | 2. 1.0 1.2 mV

with 6 dB feedback Vi(rms) 349

wn
o

2:9 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

May 1968 1



40809

HHFHH

TYPICAL OPERATION CHARACTERISTICS (f = 1 kHz)
Circuit I 1I 1II v

Supply voltage Vg 6 6 9 9 Vv
Max. output power at dior = 10% Po max 350 700 650 | 1200 mW

Input voltage at Po = 50 mW

without feedback Vi(rms) 1.8 2l 1:0 1.2 mV
with 6 dB feedback Vi(rms) 3.5 5.0 2.5 2.0 mV
Input voltage at Py = max.
without feedback Vi(rms) 9.3 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 1)
of transistors 3 |Icl 4 5] 3 5 mA
Collector peak current at Po 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 \Y% 33 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 R 7«3 1 11:5 6.4 4.3 kQ

Stable continuous operation is ensured up to Tamp = 45°C, provided the output
transistors are mounted as indicated in the following table

AC127
AC128

A = without cooling fin or heatsink in free air

= with cooling fin (Type No.56227)

C = with cooling fin (Type No.56227) mounted on a 1.5 mm aluminium heatsink
of at least 12.5 cm?2

o
|

1) To be adjusted with R7

2 3 May 1968




40809

¥~ Vs
RL

R6| |(5%) AC128

s I
| ==c5
Ao
RO | |(5%)
b P lRLF
R3 c3== R R7 B
R10| |(5%)
Vi Viz AC128 AC127
® ©)
Re R5 R8 ==Cé4
F + 7209684 4#+
List of components Circuit I I II1 v
R1 1.2 2.7 6.8 2.2 K@
R2 22 18 38 18 k2
R3 15 15 22 15 k@
R4 2.2 2.2 33 2.2 kR
RS 1.5 2.2 1.8 1.9 ‘kS2
R6 (5%) 560 270 750 510 S
R7 100 75 75 100 @
R8 68 75 100 39 Q
R9 =R10 (5%) 1.5 0 2.4 0 @
R11 (NTC) - 130 - 130 @
R, 8 4 10 8 Q
without feedback Rp 0 0 0 0
with 6 dB feedback Rp 5.6 12 | 846 s 2:7-:9
C1 6.4 6.4 | 6.4 | 6.4 WF
Tolerance of resistors: C2 100 100 100 100 uF
10 % unless otherwise C3 320 125 320 400 uF
specified C4 200 160 125 200 uwF
C5 400 1000 | 320 400 wuF
Cé6 - 3900 - - PpF

May 1968 “ H 3
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40809

0 T N
== A1 N CircuitI;6V—350mW | N
7 2 = s I &
(d;) s . —+~H4.—}+«§
fhm —1Vj=constant !
-2 17 — Tamb =25°C :3
7 ==
Vi 0.9 T
& ¥
X
g H HHE— z
001 o1 1 10 f (kHz) 100

Normalised output voltage
versus frequency

— — - without feedback
with feedback

e 0 T e T
— I e ~ 1 Circuit I ; 6V—700mW
= o : Las SN
= (dB) /7 N Vi=constant
2 ibamE S =257
y = g —7T T e A Y
- SESSNES !
: 77— v , \ -
I -
7 o
_4 i} I I 1T T
001 o1 1 10 f (kHz) 100
]
Circuit IT;9V-650mW N
Vo 7, T FHHS
7 N— ®
(dB) = 4 NV, =constant |
y 4 \ 2
~2 7 \oms=25°C_fS
i X
7 I
T
1 + T
i . |
_4 I % 1 !
001 o1 1 10 f (kHz) 100
Normalised output voltage ——— without feedback
versus frequency — with feedback
0 TTTT P
TH - ] Circuit IT; 9V - 1200mW
Yo y.av & I ™NH —T—FTH
(dB) i i N\ ¥ =constant
y4 i I Y \
2 oA | EEE A\ me =25
1l O A 4 117 —1 T A W
v P I == I 1
1 IRV AR 4 m \
1 I i 1 i
1 1 1 T T S o — e ‘
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10

[ 1 Circuit I;6V-350mW - ""l' §
Aot — - 1= —— 1f g
e e e 7 Tamp=25°C %

5 7/ VA ,g
[ — 7 -
Bmmacts s bangn e V4
. 7
D I 1 M, I |
Il T | I - |
0 8 | [ O P
10 20 50 100 200 B (mw) 1000
: — — e Without feedback
Typicat values with feedback
10 B " S—
| Circuit II; 6V—700mW == 7 =
dtot - 7 —
T i 7"/ =
S——1——1— : ——
1 / w4

= - == A

- - =S S Tomb=25°C H}

.- ;| S | B il il o T | G

0 — 29 it RS G

10 20 50 100 200 R (mw) 1000

W= P e CircuitIT;9Y - 650mW N
dtot ' = g

(u/ﬂ) 1 2 Gmb=25oc »
Q

5 AF 2

4 = =

10 20 50 100 200 500 1000 R (mw) 10000

i — e without feedback
Typical values with feedback
10 ! ]
HH- CircuitIZ; SV - 1200mW
dtot i ——
o l’ i ) . ¢
(%) _ Tomp =25°C
5
oy — ' — -
0 Y T | 1 L 1 Il Ll : T O ¢ 1 e Y | LIl 1 T il 1 Il I LIl Ul
10 20 50 100 200 500 1000 R (mWw) 10000
5
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40819

AUDIO FREQUENCY PACKAGE

The package 40819 comprises 4 transistors, selected on hFEg togive a low quiescent
current of the driver stage and a low gain spread.
The package contains:

AC187 - pre-amplifier transistor

ACI188 - 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 hrg at Ig = 500 mA .
number numeral VCE=1V evelope Barelioa

AC187 1 100 to 200 TO=1 pre-amplifier
AC188 2 100 to 200 TO-1 driver
AC187/01 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

1

February 1969 ’ . ‘ I
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40819

L

APPLICATION INFORMATION Tamly = 25 2€
Package 40819 in a.f. amplifier
Circuit I 11
Supply voltage Vs 6 15 VvV
Max. output power at digr = 10 % Pomax 1 3 W
Input voltage at Po = 50 mW
without feedback Vi(rms) 0.7 mV
with feedback Vi(rms) 10 1.2 mV
Input voltage at Py = Pomax
without feedback Vi(rms) 5.5 mV
with feedback Vi(rms) 41 10 mV
Zero signal collector current
of transistors 3 (adjusted with R8) lIC| 5 5 mA
Collector_current (peak value) at Py = Pomax Ten 710 750 mA
of transistors 3
Collector current of the driver
transistor 2 =I¢ 10 9 mA
Midtap voltage at point A \Y 3.2 8 V
Typical input resistance at point B
without feedback Rj 7 kQ
with feedback R 8 11 k@2

Notes

1. Stable continuous operation is ensured up to Ty, = 45 OC, provided the output
transistors are mounted as specified below:

Circuit I:
For the AC187/01 and AC188/01 the Al. blackened heatsinks should have an area
of approximately 5 cm“ and a thickness of 1.5 mm.

Circuit II:

For the AC187/01 the Al. blackened heatsink should have an area of approximately
65 cm” and a thickness of 1.5 mm.

For the AC188/01 the Al. blackened heatsink should have an area of approximately
20 cm? and 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.

2 || ” February 1969



40819

O =Vg
RL
Tzoner O +

List of components L Circuit I II
R1 5.6 2.7 k2
R2 10 47 kQ
R3 12 47 kQ
R4 22 1.8 - k2
RS 820 820 Q
R6 0 390 @
R7 270 390 @
R8 100 150 @
R9 0 12 Q
R10 = R11 0 1 Q
R12 (NTC) 130 30
R1, 4 8 Q

without feedback Ry 0 0
with feedback Rp 36 1.5 @

Cl 6.4 40 wuF
C2 30 125 uF
Cc3 50 1000 uF
C4 0 64 uF
Cs 1000 800 uF
Co 3300 4700 pF
c7 0 80 wuF

1) Tolerance of the resistors is 5%
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T

7208969

Fo[output power relative to 1W versus frequency CIRCUITTI:
(dB) Vg =6V
0 Tamb=25°C
,
N
N
~25 -
\
7 ‘\
-5
10 102 103 104 f(Hz) 108
Po[output power relative to 3W versus fre uency CIRCUITTII:
(dB) Vg =15V
0 Tqmb: 25°C
;\
-~ N
-25 Z \
-5
10 102 103 0%  f(Hz) 108
15 7208968
Tqmb =25°C
d ———CIRCUIT I: Vg =6V
otot Po tot =1W
(/o) CIRCUIT II: Vg =15V
Potot =3W
10
7typ
I
]
I
1
& typ—1f
I
! /
7z
g
0 1
001 01 1 Ry (W) 10
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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) -IcMm max. 3 A
Total power dissipation up to Typ = 45 °C Peot max. 13 W
Junction temperature (incidentally) Tj max. 100 °C
D.C. current gain at Tj = 25 °¢
-Ic=1.0A;Vcg=0 hgg 30 to 110
Cut-off frequency
“-Ic=0.1A; -Vgg=2V fhfe typ. 10 kHz
MECHANICAL DATA Dimensions in mm
Collector connected to mounting base
e'gmox
P 6.0
~oF 7] e\ 1
SE SN (]J G 4
§ b1 1!Ae .
o g | g
,_-1:;__ lo il &
] 5 1513
| /@
1 | \eA

Accessories available: 56203

7208696
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AD139
2-AD139

il

RATINGS Limiting values in accordance with the Absolute Maximum System

Voltages

Collector -base voltage (open emitter)
Collector -emitter voltage (open base)
Collector -emitter voltage with Rgg < 50

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 Typ = 45 °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
=VGER

-VEBO

-IC
“lcm

Prot

Rth j-mb

Rih mb-h
Rth mb-h

(IEC134)
max. 32 V
max. 16 V
max. 32 V
max. 10 V
max. 1 A
max. 3 A
max. 13 W
-55 t0o+75 °C
max. 90 ©C
max. 100 ©C
= 4.0 °C/W
= 1.5 °C/W
= 0.5 °c/w

H April 1969



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) -VcBp max. S0 V
Collector-emitter voltage (open base) -VCEp max. 30 V
Collector current (d.c.) -lc max. 3.5 A
Total power dissipation up to T = 45 °C Piot max. 32.5 W
Junction temperature (incidentally) Tj max. 110 ©°C
D.C. current gain at T = 25 oc

-I[c= 1A; Vg =0V hrpg 30 to 100
Cut-off frequency

=Ig =0, 545 Vg =2V fhte typ. 10 kHz

MECHANICAL DATA Dimensions in mm

Collector connected to mounting base
7!’1’10!

Accessories available: 56201

e 26 max . | 4315
‘ !
y LS a ¢ PE
|
5 |8 | 5
AP I N S & .
2" | S =
| _ f
¥ ' € $ b -
v ! (1 13
10.9 7208677 4_1_1—.’

i
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AD149
2-AD149

RATINGS (Limiting values) 1)

Voltages
Collector-base voltage (open emitter) -VCBO  max. 50 V
Collector-emitter voltage (open base) -VCEQ max. 30 V
Collector-emitter voltage with RBE < 175 Q2 -VCER max. 50 V
Emitter-base voltage (open collector) -Vggo max. 20 V
Currents
Collector current (d.c.) =l max. - 3.5 A
Base current (d.c.) -1 max. 0.5
Power dissipation
Total power dissipation up to Tpp = 45 0C Ptot max. 32.5 W
Temperatures
Storage temperature Tstg -65to +100 °C
Junction temperature: continuous Tj max. 100 ©°C
incidentally Ty max, 110 °¢
THERMAL RESISTANCE
From junction to mounting base Rih j-mb = 2 OC/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 Rth mb-h = 0.2 °Cc/w

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

2 H H May 1968



AD149

2-AD149
CHARACTERISTICS Ti= 25 9C unless otherwise specified
Collector cut-off current
IE=0; -Vcp =50V -Icego < 3 mA
Ig =0; =VCB = 14 V; Tj= 90 °C ~-1CBO < 5 mA
Emitter cut-off current
Ic=0; -VEB =20V -Iggop < 3 mA
Base-emitter voltage
-Ic= 15mA; ~-Vgg =14V -VBE 135t0 175 mV
-Ic=200mA; -Vcg= 1V -VBE < 300 mV
-Ic=3.5A; -Vgg= 1V -VBE < 1200 mV
Knee voltage —
-Ic = 3 A; -Ig = value for which T
“Ig=3:3Aat =VNgg =1V -VCEKk < 0.7 Vv
Ic
(A)
33— === , =
30— |
| |
| |
! I
[
|
| {
{ i
| Iy
Veen 1 eV
D.C. current gain
-Ic=1A;Vgg=0 hgg 30 to 100
-Ic=3A;Vcp =0 hrE 20 to 85
Collector capacitance at f = 450 kHz
Ig=1g=0; =V =5V Ce typ. 220 pF
Emitter capacitance at f = 450 kHz
I[c=1=0; -VEg=5V Ce typ. 140 pF

May 1968 3



AD149
2-AD149

CHARACTERISTICS (continued)

Transition frequency

-Ig=0.5A; =-VCg =2V

Cut-off frequency

-Ig=0:34A; V=2V

Feedback impedance at f = 450 kH<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>