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INTRODUCTION

This databook contains data sheets on the SGS-ATES range of small signal
transistors and integrated circuits intended for consumer applications.

To permit ease of consultation, this book has been divided into four main
sections:

General Information, Germanium Transistors, Silicon Transistors, and Integrated
Circuits. .

The Geneial Information section contains definitions of symbols and terms
used in order to facilitate correct technical interpretation of the data sheets,
as well as an alphanumerical list of types.

The information on each product has been specially presented in order that
the performance of the product can be readily evaluated within any required
equipment design.

An arrow (—) at left hand side of table indicates parameter which has been
modified since previous data sheet issue.

OTHER SGS-ATES DATABOOKS

Data sheets on the SGS-ATES range of discrete devices and integrated circuits
for professional applications, and high power devices for professional and
consumer applications can be found in the following databooks:

SGS-ATES Professional Databook 1 - Small Signal Discrete Devices
SGS-ATES Professional Databook 2 - Bipolar Digital ICs

SGS-ATES Professional Databook 3 - Linear, MOS & COS/MOS ICs
SGS-ATES Power Databook - Discrete Devices
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1. LETTER SYMBOLS FOR SEMICONDUCTOR DEVICES

(referred to diodes, transistors and linear integrated circuits)

1.1. QUANTITY SYMBOLS

a.

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

Examples: i, v, p

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

Examples: I, V, P

1.2. SUBSCRIPTS FOR QUANTITY SYMBOLS

a.

b.

C.

Total values are indicated by upper case subscripts.
Examples: I, i, Vg, Pc, Pc

Values of varying components are indicated by lower case subscripts.

Examples: i, I, vy, P P,

To distinguish between maximum (peak), average, d.c. and root-mean-
square values, it is possible to represent maximum and average values
adding the subscripts m or M and respectively av or AV.

Examples: I, lep leays lcay

It is possible to represent R.M.S. values by adding the subscripts (rms)
and (RMS)

Examples: I (rms), Ic (RMS)

List of subscripts (for examples see figure 1 and the fundamental symbols
schedule e.)

A a Anode terminal

K, k Cathode terminal

Il
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E, e

= Emitter terminal

= As first subscript: Reverse. As second subscript: Repetitive

= As third subscript: The terminal not mentioned is open

= As second subscript: Non repetitive. As third subscript:
Short circuit between the terminal not mentioned and the

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

symbols schedule (meaning of symbol with subscript)

R.M.S. value of the variable component,
or (with appropriate supplementary
subscripts) the maximum or average
value (direct current) of the variable
component

average value (direct current and
without signal) or (with appropriate
supplementary subscripts) the total
average value (with signal), or the total
maximum value

B,b = Base terminal
C,c = Collector terminal
J,j = Generic terminal
(BR) = Primary break-down
X, x = Specified circuit
M, m = Maximum (peak) value
Min, min = Minimum value
AV, av = Average value
(RMS), (rms) = R.M.S. value
F, f = Forward
R, r
0,0

circuited
S,s

reference terminal
Z

diodes)

. Fundamental
i v p

e istantaneus value of the
b variable component
c
E istantaneus
B total value
C
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f. Examples of the application of the rules:

Figure 1 represents a transistor collector current, consisting of a direct
clrrent and a variable component as a function of time.

S

collector current

l IeRMs) i |
B -
without time
signal e with signal | __
fig. 1
Ic - DC value, no signal
lcav - Average total value
lem - Maximum total value
lC(RMS) - R.M.S. total value
leay - Average value of the variable component
I (rms) - R.M.S. value of the variable component
lem - Maximum value of the variable component
ic - Instantaneous total value
R - Instantaneous volue of the variable component

1.3. CONVENTIONS FOR SUBSCRIPT SEQUENCE

a. Currents

For transistor the first subscript indicates the terminal carrying the current
(conventional current flow from the external circuit into the terminal is
positive).

Instead for diodes a forward current (conventional current flow into the
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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 .

b. 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 subscript may be
omitted.

Instead for diodes a forward voltage (anode positive with respect to cath-
ode) is represented by the subscript F or f and a reverse voltage (anode
negative with respect to cathode) by the subscript R or r.

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

Examples: Vg, Ve, Vig
The reference terminal may then be indicated by a third subscript.
Examples: Vggg, Vecas Vasce |

d. In devices having more than one terminal of the same type, the terminal ‘
subscripts are modified by adding a number following the subscript and ‘
on the same line.

Example: Bg, ; voltage between second base and emitter |

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

Example: V,g_,5 Voltage between the base of the first unit and that of the
second one,

1.4. ELECTRICAL PARAMETER SYMBOLS

a. 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: hy, Zg, Yoo Dee

Note: The symbol of the capacitances that is represented by the upper case
(C) is an exception to this rule.

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

Examples: H;, Z,, Hp Yg



1.5. SUBSCRIPTS FOR PARAMETER SYMBOLS

a.

The static values of parameters are indicated by upper case subscripts.
Examples: hg, hee

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.

The small-signal volues of parameters are indicated by lower case sub-
scripts.

Examples: h;, Z

The first subscript, in matrix notation identifies the element of the four pole
matrix.

i (for 11) = input

o (for 22) output

f (for 21) forward transfer

r {for 12) = reverse transfer

Examples: V, = h; I, + h_V,
I, =hely +hV,
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 quantities.

The second subscript identifies the circuit configuration.
e = common emitter

b = common base

¢ = common collector

j = common terminal, general

Examples: (common base)
i =Y Vie T Y Vi
b =Y Vie T Yob Vap

When the common terminal is understood, the second subscript may be
omitted.

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

Re(h,,) etc... for the real part
Im(h,) etc... for the imaginary part
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2. ALPHABETICAL LIST OF SYMBOLS

CCBO

CCSS

CEBO

Ciy

Cibo

ie

CMRR

Amplitude modulation rejection
Bandwidth

Common-base, forward transfer susceptance (output short-circuited,
y matrix)

Common-emitter, forward transfer susceptance (output short-circuited,
y matrix)

Common-base, input susceptance (output short-circuited, y matrix)
Common-emitter, input susceptance (output short-circuited, y matrix)
Common-base, output susceptance (input short-circuited, y matrix)
Common-emitter, output susceptance (input short-circuited, y matrix)

Common-base, reverse transfer susceptance (input short-circuited,
y matrix)

Common-emitter, reverse transfer susceptance (input short-circuited.
y matrix)

Intrinsic base-collector capacitance
Intrinsic base-emitter capacitance
Collector-base capacitance (emitter open to a.c. and d.c.)

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

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

Common-base, input capacitance (output a.c. short-circuited, h and
y matrix)

Common-base, input capacitance (output a.c. open-circuited)

Common-emitter, input capacitance (output a.c. short-circuited,
h and y matrix)

Load capacitance
Common mode rejection ratio
Output capacitance

Xl
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Es/b

Common-base, output capacitance (input a.c. short-circuited,
y matrix)

Common-base, output capacitance (input a.c. open-circuited,
h matrix)

Common-emitter, output capacitance (input a.c. short-circuited,
y matrix)

Common-emitter, output capacitance (input a.c. open-circuited,
h matrix)

Common-base, reverse capacitance (input a.c. short-circuited,
y matrix)

Common-emitter, reverse capacitance (input a.c. short-circuited,
y matrix)

Distortion

Noise voltage

Second breakdown energy (with base-emitter junction reverse biased)
Frequency

Frequency change or drift

Frequency deviation

Frequency drift with temperature variation

Frequency drift with voltage variation

Common-base, cut-off frequency

Common-emitter, cut-off frequency

Modulation frequency

Maximum oscillator frequency

Transition frequency

Common-emitter cut-off frequency

Available power gain

Maximum available power gain

Common-base, forward transconductance (input short-circuited,

y matrix) :
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Ite

9ib

pb
pe
Gom

b

hee
hFE]/hFE2

hip
h

ie

hob

oe

Common-emitter, forward transconductance (input short-circuited,
y matrix)

Common-base, input conductance (output short-circuited, y matrix)
Common-emitter, input conductance (output short-circuited, y matrix)
Common-base, output conductance (input short-circuited, y matrix)
Common-emitter, output conductance (input short-circuited, y matrix)
Power gain

Common-base, power gain

Common-emitter, power gain

Maximum power gain

Common-base, reverse transconductance (input short-circuited,
y matrix)

Common-emitter, reverse transconductance (input short-circuited,
y matrix)

Maximum stable power gain
Transducer power gain
Unilateralized power gain
Maximum unilateralized power gain
Voltage gain

Common-base, small-signal value of the short-circuit forward cur-
rent transfer ratio

Common-emitter, small-signal value of the short-circuit forward cur-
rent transfer ratio

Common-emitter, static value of the forward current transfer ratio

" Common-emitter, static value of the forward current transfer matched

pair ratio
Common-base, small-signal value of the short-circuit input impedance

Common-emitter, small-signal value of the short-circuit input
impedance

Common-base, small-signal value of the open-circuit output
admittance

Common-emitter, small-signal value of the open-circuit output
admittance
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Common-base, small-signal value of the open-circuit reverse voltage
transfer ratio

Common-emitter, small-signal value of the open-circuit reverse
voltage transfer ratio

Bias current

Base current

Turn-on current

Turn-off current

Input offset current

Base forward current
Base forward peak current
Base peak current

Base reverse current

Base reverse peak current

Collector current
Collector cut-off current with emitter open

Collector cut-off current with specified reverse voltage between
emitter and base

Collector cut-off current with base open

Collector cut-off current with specified resistance between emitier
and base

Collector cut-off current with emitter short-circuited to base

Collector cut-off current with specified reverse voitage between
emitter and base

Collector cut-off current with specified circuit between emitter and
base

Collector peak current

Drain current

Emitter current

Emitter cut-off current with collector open
Noise current

Output current

Supply current
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Rin

Rin j-amb (Ben j.a)
Rih j-case Rin i)
r

z

S+N

N
SR

SVR

t

Tamb (T4)
Tease (T

ty

Output current during output short-circuit

Second breakdown collector current (with base-emitter junction

forward biased)

Zener current

Modulation factor

Noise figure

Conversion noise figure

Output power of a specified circuit
Power ratio test

Total power dissipation

Base spreading resistance
Feedback time constant

Base dropping resistance
Resistance between base and emitter
Collector dropping resistance
Emitter dropping resistance
Internal resistance of generator
Input resistance

Load resistance

Qutput resistance

Thermal resistance

Thermal resistance junction-to-ambient
Thermal resistance junction-to-case

Dynamic zener resistance
Signal and noise to noise ratio

Slew rate

Supply voltage rejection
Time

Ambient temperature
Case temperature

Delay time
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Tog (T5)
AV
AT
Av
v
VBE

VBE {sat)

Vee ~Vae,
IVBE'. 'Vssz'

IVBEI ‘Vaezl

AT
Visr) ceo
Vier) ceo
Vier) cer

V(BR) CES
V(BR) CEV

v (BR) €SSO

V( BR) EBO
VCB

VC BO

VCBV

VCE

Fall time

Junction temperature
Lead temperature
Turn-off-time
Turn-on-time
Operating temperature
Pulse time

Rise time

Storage time

Storage temperature

Voltage drift with temperature variation

Relative voltage variation

Base-emitter voltage
Base-emitter saturation voltage
Base-emitter voltage difference

Input offset voltage
Input-offset voltage temperature coefficient

Collector-base breakdown voltage with emitter open
Collector-emitter breakdown voltage with base open
Collector-emitter breakdown voltage with specified resistance

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

Collector-emitter breakdown voltage with specified reverse voltage
between emitter and base

Collector-substrate voltage with base and emitter open
Emitter-base breakdown voltage with collector open
Collector-base voltage

Collector-base voltage with emitter open

Collector-base voltage with specified reverse voltage between emitter
and base

Collector-emitter voltage
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VCEK
vCEK (HF)
vCEO
VCEO (sus)

VCER

VCER (sus)

VCF (sat)
VCI’S

V(.l S (sus)
\Y

v

VC(‘V (sus)

VCEX

VCFX (sus)

i(threshold)

int

Knee voltage at specified condition

High frequency knee voltage at specified condition
Collector-emitter voltage with base open
Collector-emitter sustaining voltage with base open

Collector-emitter voltage with specified resistance between emitter
and base

Collector-emitter sustaining voltage with specified resistance between
emitter and base

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

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

Collector-emitter voltage with specified reverse voltage between
emitter and base

Collector-emitter sustaining voltage with specified reverse voltage
between emitter and base

Collector-emitter voltage with specified circuit between emitter and
base

Collector-emitter sustaining voltage with specified circuit between
emitter and base

Collector-substrate voltage
Emitter-base voltage

Emitter-base voltage with collector open
Input voltage of a specified circuit
Input limiting voltage

Interfering voltage

Output voltage of a specified circuit
Peak-to-peak voltage
Punch-through voltage

Reference voitage

Supply voltage

Zener voltage

Common-base, smail-signal value of the short-circuit forward transfer
admittance
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Yie

Yib

Yob

Yoe

Yo

Dby

Poe

Common-emitter, small-signal value of the short-circuit forward
transfer admittance

Common-base, small-signal value of the short-circuit input admit-
tance

Common-emitter, small-signal value of the short-circuit input
admittance -

Common-base, small-signal value of the short-circuit output admit-
tance )

Common-emitter, small-signal value of the short-circuit output
admittance

Common-base, small-signal value of the short-circuit reverse transfer
admittance

Common-emitter, small-signal value of the short-circuit reverse
transfer admittance

Impedance between base and emitter
Input impedance

Output impedance

Efficiency

Collector efficiency

Storage time constant

Common-base, phase ang‘le of the forward transadmittance (output
short-circuited, y matrix)

Common-emitter, phase angle of the forward transadmittance (output
short-circuited, y matrix)

Common-base, phase angle of the input admittance (output short-
circuited, y matrix)

Corﬁhion-emitter, phase angle of the input admittance (output short-
circuited, y matrix)

Common-base, phase angle of the output admittance (input short-
circuited, y matrix)

Common-emitter, phase angle of the output admittance (input short-
circuited, y matrix)

Common-base, phase angle of the reverse transadmittance (input
short-circuited, y matrix)

Common-emitter, phase angle of the reverse transadmittance (input
short-circuited, y matrix)
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3. RATING SYSTEMS FOR ELECTRONIC DEVICES

3.1.

3.2,

DEFINITIONS OF TERMS USED

a. Electronic device. An electronic tube or valve, transistor or other semi-
conductor device.
Note: This definition excludes inductors, capacitors, resistors and similar
components.

b. Characteristic. A characteristic is an inherent and measurable property of
a device. Such a property may be electrical, mechanical, thermal, 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.

C. 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 char-
acteristics which are directly related to the application.

d. Rating. A value which establishes either a limiting capability or a limiting
condition for an electronic device. It is determinated for specified values of
environment and operation, and may be stated in any suitable terms.

Note: Limiting conditions may be either maxima or minima.

e. Rating system. The set of principles upon which ratings are established and
which determins their interpretation.
Note: The rating system indicates the division of responsibility between the
device manufacturer and the circuit designer, with the object of ensuring
that the working conditions do not exceed the ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental
conditions applicabie 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 variations,
environmental variations, and the effects of changes in operating conditions
due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout
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 adjust-
ment, load variations, signal variation, environmental conditions, and variations
in characteristics of the device under consideration and of all other electronic
devices in the equipment.
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3.3. DESIGN - MAXIMUM RATING SYSTEM

Design-maximum 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 the worst
probable conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking responsibility for the effects of changes in
operating conditions due to variations in the characteristics of the electronic
device under consideration.

The equipment manufacturer should design so that, initially and throughout
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, variation in charac-
teristics of all other devices in the equipment, equipment control adjustment
load variation, signal variation and environmental conditions.

3.4. 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 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.

The Absolute Maximum Rating System is commonly used for semiconductor devices.
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4. TYPE DESIGNATION CODE

4.1. FOR DISCRETE DEVICES

The type number for discrete” semiconductor devices consists of:
TWO LETTERS FOLLOWED BY A SERIAL NUMBER

The first letter gives information about the material used for the active part of |
the devices:

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

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

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

Compound material as employed in Hall generators and photoconductive
cells, such as cadmium-sulphide, lead-selenide

OO w

The second letter indicates the function according with the applications and
the construction:

Detection diode, switching diode, mixer diode

Variable capacitance diode

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

Power transistor for a.f. applications (Rth j-case=15°C/W)

Tunnel diode

Transistor for h.f. applications (Rth j-case>15°C/W)

Multiple of dissimilar devices (1); Miscellaneous

Magnetic sensitive diode; Field probe

Hall generator in an open magnetic circuit, e.g. magnetogram or signal probe
Power transistor for h.f. applications (Rth j-case=15°C/W)

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

Radiation sensitive device
Radiation generating device

I rXITOmMmMmMmOoOoO o>

T O T

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

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

Electrically, or by means of light, triggered controiling and switching power
device having a breakdown characteristic (Rth j-case=15°C/W)

Power transistor for switching applications (Rth j-case=15°C/W)

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

Rectifying diode, booster diode, efficiency diode

Voltage reference or voltage regulator diode

-4 »n

N <X X C
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4.2

1) A muitiple device is defined as a combination of similar or dissimilar active
devices, contained in a common encapsulation that cannot be dismantled,
and of which all electrodes of the individual devices are accessible from
the outside.

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

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

The serial number is formed by:

Three figures for semiconductor devices which are primarily intended for use
in domestic equipment.

Two figures and a letter (this letter starts back from z through y, x, etc. bears
no signification).

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 which indicates reverse polarity.

Examples

BC 107 Silicon low power audio frequency transistor primarily intended for
domestic equipment _

BUY 46 Silicon power transistor for switching applications in professional
equipment

FOR INTEGRATED CIRCU»ITS

4.2.1. Types designated by three letters and three figures
The integrated circuits are divided in four groups:
— digital types belonging to a family of circuits;
— digital solitary circuits;
— analogue circuits including linear circuits;
— mixed analogue/digital circuits.

Digital Family Types

First two letters: family

Third letter: circuit function.

First two figures: serial number

Third figure: operating ambient temperature
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Digital Solitary Types

First letter: 8"

Second letter: extension of serial number

Third letter: circuit function

First two figures: serial number

Third figure: operating ambient temperature range

Analogue (Linear) Types

First letter: rT”

Second and third letter:  extension of serial number

First two figures: serial number

Third figure: operating ambient temperature range

Mixed Digital/Analogue Types

First letter: "y

Second and third letter: extension of serial number

First two figures: serial number :
Third figure: operating ambient temperature range 5
Function '
H Combinatorial circuit ‘
J Bistable or multistable sequential circuit |
K Monostable sequential circuit i
L Level converter ) ‘
N Bi-metastable or multi-metastable sequential circuit

Q Read-write memory circuit

R Read only memory circuit

S Sense amplifier with digital output

Y Miscellaneous

{
|
Operating ambient temperature range J

0to + 70°C
—55 to + 125°C
—10 to + 85°C
+15 to + 55°C
—25 to + 70°C
—40 to + 85°C

It means no temperature range indicated in the type number

If a circuit is published for a wider temperature range, but does not
qualify for a higher classification, the figure indicating the narrower
temperature range is used.

o OO0 kA WN =

Version letter

A version letter can be added to a type number of an existing type to !
indicate a different version of the same type, for instance, encapsulated
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in another package, with other interconnections or showing minor dif-
ferences in ratings or electrical characteristics. The letter Z is used to
indicate a type with discretionary wiring.

4.2.2, Types designated by three letters and four figures

The serial number can be a four figure number assigned by Pro
Electron or the serial number of an existing company number.

The first two letters:

A. FAMILY CIRCUITS

The FIRST TWO LETTERS give information about the family of circuits.
These letters can be FA..FZ, GA..GZ, HA... etc.

B. SOLITARY CIRCUITS

The FIRST LETTER divides the solitary circuits into:

S Solitaiy digital circuits

T Analogue circuits

U Mixed analogue/digital circuits

The SECOND LETTER is a serial letter without any further significance.

The third letter indicates the operational temperature range or another
significant characteristic.

The letters B thru F give information about the temperature range
(note 1):

B 0°C to + 70°C

C —55°C to + 125°C

D -—25°C to + 70°C

E —25°C to + 85°C

F —40°C to + 85°C

Other "third” letters refer to electrical or mechanical versions of a
family and have no fixed meaning. If no temperature range or another
characteristic is indicated, the letter A is used as a third letter.

The serial number can be either a 4 figure number assigned by Pro
Electron or the serial number (also numbers comprising letters) of an
existing company type designation. Company serial numbers of less
than 4 figures are completed to a 4 figure number by 0" 's in front of
the number.

A version letter can be used to indicate a deviation of a single character-
istic of a type, either electrically or mechanically. The letter never has
a fixed meaning, the only exception being the letter Z, indicating "custom-
wired’’ devices.

Note t: If a circuit is published for a wider temperature range, but does not qualify for a higher
classification, the letter indicating the narrower temperature range is used.
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ALPHA-NUMERICAL LIST OF TYPES

Type Page Type Page Type Page
AF 106 3 * BC 394 93 * M 252 217
AF 109 R 5 BC 440 95 * M 253 229 ‘
AF 139 7 BC 441 95 SAJ 210 241 |
AF 239 9 BC 460 99 TAA 550 247 l
AF 239 S 11 BC 461 99 TAAB11A 253 T
BC 107 15 BC 477 103 TAA 611 B 265
BC 108 15 BC 478 103 TAAB11C 275
BC 109 15 BC 479 103 TAA 630 S 289
BC 113 23 BF 155 111 TAA 661 295
BC 114 23 BF 158 115 TBA 231 303
BC 115 25 BF 160 117 TBA 271 247
BC 116 A 27 BF 161 119 TBA 311 309
BC 119 29 BF 166 121 TBA 331 315
BC 125 31 BF 167 123 TBA 435 323
BC125B 31 BF 173 129 TBA 625 A 331
BC 126 35 BF 222 135 TBA 625 B 339
BC 132 37 BF 233 137 TBA625C 347
BC 139 39 BF 234 137 TBA 641 A 355
BC 140 43 BF 257 139 TBA 641 B 365
BC 141 43 BF 258 139 TBA 651 375
BC 153 47 BF 259 139 TBA 780 379
BC 154 47 BF 271 143 TBA 800 387
BC 160 51 BF 272 A 147 TBA810S 399 ‘
BC 161 51 BF 273 153 TBA 810 AS 399 |
BC 177 55 BF 274 157 TBA 820 411 |
BC 178 55 BF 287 159 TCA 511 419 ‘
BC 179 55 BF 288 163 * TCA830S 427
BC 204 63 BF 316 A 167 TCA 900 439
BC 205 63 * BF 324 171 TCA 910 439
BC 206 63 BF 454 175 * TCA 940 447 ‘;
BC 207 67 BF 455 179 * TCA940E 459 1
BC 208 67 * BF 457 183 * TDA 440 471
BC 209 67 * BF 458 183 * TDA 1054 481
BC 225 71 * BF 459 183 * TDA 1170 495
BC 297 73 BF 479 187 « TDA 1190 507
BC 298 73 * BF 506 191 TDA 1200 519
BC 300 77 * BF 509 195 * TDA 1270 527
BC 301 77 BF 516 199 * TDA 1405 539
BC 302 77 x BF 657 203 * TDA 1410 549
BC 303 83 * BF 658 203 * TDA 1412 563
BC 304 83 * BF 659 203 * TDA 1415 573
BC 377 87 * BF 679 207 * TDA 1420 583
BC 378 87 * BF679 M 207 * TDA 2010 597

* BC 393 91 * BF 680 211 * TDA 2020 611

* new type
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GERMANIUM TRANSISTORS







AF 106
GERMANIUM MESA PNP

VHF MIXER/OSCILLATOR

The AF 106 is a germanium mesa PNP transistor in a Jedec TO-72 metal case. It is
particularly designed for use as preamplifier mixer and oscillator up to 260 MHz.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Iz = 0) -25 V
Veeo Collector-emitter voltage (I3 = 0) -18 V
Veso Emitter-base voltage (I = 0) -03 V
le Collector current -10 mA
Piot Total power dissipation at T,,, =45°C 60 mw
at T,,e =66°C : 60 mW
Tag Storage temperature -30 to 75 °C
T Junction temperature 90 °C
|
MECHANICAL DATA Dimensions in mm :

Shield lead connected to case

g
som  me Y |
o ;
e © |
. |
.En. & = ]
gj é’ === |
0.45™mx
b - c-o0m

TO-72

Supersedes issue dated 7/68 3 5/73



AF 106

THERMAL DATA

R
R

th j-case

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

400
750

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
ICgO Collector cutoff )
current (I = 0) Veg= -12V -10] vA
V(gr) cao Collector-base
breakdown voltage
(Il = 0) Ic = -100 nA -25 \
Vier) "cso Collector-emitter
breakdown voltage
(Ig = 0) Ic = -500 pA -18 \Y
V &r) ero Emitter-base
breakdown voltage
(Il = 0) le = -100uA -0.3 '
Ve Base-emitter voltage le =-1mA Vg =-12V | -0.25-0.325-0.38] V
lc =-2mA Vg=-6V |-028-034 -04 | V
Neg DC current gain le =-1TmA Ve=-12V| 20 50 —
le =-2mA Vg=-6V 70 -
fr Transition frequency le =-1TmA Vg=-12V
f =100 MHz 220 MHz
-C,, Reverse capacitance lc. =-1TmA Vg=-12V
f = 450 kHz 0.45 pF
NF  Noise figure e =-1mA Vg=-12V
R, =608 f=200MHz 5.5 7.5| dB
Iy Cp. Feedback time
constant le =-1TmA V= -12V
f =25MHz 6 ps
G, Power gain le =-83mA V,=-10V
R, =920Q
f =200 MHz 14 175 dB




AF109R
GERMANIUM MESA PNP

VHF PREAMPLIFIER

The AF 109R is a germanium mesa PNP transistor in a Jedec TO-72 metal case.
It is designed for use in AGC prestages up to 260 MHz.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) -20 V
Veeo Collector-emitter voltage (lz = 0) -5V
Veso Emitter-base voltage (I = 0) -03 VvV
I Collector current -10 mA
Pyt Total power dissipation at T, =45°C 60 mW
at T, =66°C 60 mw
Too Storage temperature -30 to 75 °C ;
T; Junction temperature 90 °C

MECHANICAL DATA Dimensions in mm ‘
: i

Shield lead connected tc case

‘ 5.2Mx 12.7min :,’ |
e s
. ’H‘ H ,'L )
& :\ ol & = 4 i
2 g‘ [:: : |
0.45m2x
c b

c-oom

Supersedes issue dated 6/68 5 5/73



AF 109R

THERMAL DATA

Rihj-case Thermal resistance junction-case max 400 °C/W
Ry jemp  Thermal resistance junction-ambient max 750 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
leao Collector cutoff
current (Il = 0) Veg=-20V -0.5 -8 | uA
leko Collector cutoff
current (I; = 0) Veg=-15V =500 | uA
lepo Emitter cutoff
current (I = 0) Vgg = =03V -100 | uA
Vae Base-emitter voltage le =-15mA V= -12V |-320 -380 -430 |mV
lc =-2mA Vi =-6V |-320 -380 -430 |mV
hee DC current gain le =-15mA Vi=-12V | 20 50 -
lc =-2mA Vi=-6V 55 —_
-C. Reverse capacitance le =-1TmA Ve=-12V
f =450 kHz : 0.25 pF
NF Noise figure lc =-2mA Vg=-12V
R, =60Q  f=200MHz 48| dB
G, Power gain le =-2mA Vg=-12V
R, =920Q R =1kQ
f =200 MHz 13 165 dB




AF 139
GERMANIUM MESA PNP

UHF AMPLIFIER

The AF 139 is a germanium mesa PNP transistor in a Jedec TO-72 metal case.
it is particularly designed for use in prestages as well as in mixer and oscillator stages J
up to 860 MHz.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voltage (Iz = 0) -2 Vv
Veeo Collector-emitter voltage (I3 = 0) -5V
Veso Emitter-base voltage (I = 0) ) -03 V
le Emitter current 11 mA
le Collector current -10 mA
Py Total power dissipation at T, =45°C 60 mwW

at T, =66°C 60 mW
Teg Storage temperature -30 to 75 °C
T Junction temperature 90 °C

MECHANICAL DATA Dimensions in mm

Shield lead connected to case

ggmax  q2.7min

$0.44%003

3
oa

L

I

$5.5m

0.45m2x

c-oor

TC-72

7 6/68



AF 139

THERMAL DATA

Rinjcase  Thermal resistance junction-case max 400 °C/W
Rih j-amp  Thermal resistance junction-ambient max 750 °C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lego Collector cutoff
current (I = 0) Veg= -22V -8 uA
lego Collector cutoff
current (I = 0) Vg = -15V -500{ nA
lego Emitter cutoff
current (I = 0) Vgg = -03V -100] nA
Nee DC current gain lc =-15mA V., =-12V}| 10 50 -
fr Transition frequency le =-15mA V,=-12V
f =100 MHz 550 MHz
-C., Reverse capacitance le =-15mA V= -12V
f =100 kHz 0.25 pF
NF Noise figure le =-15mA V=-12V
R, =60Q f = 800MHz 7 8.21 dB
e Gy Feedback time
constant le =-15mA Vg=-12V
f =25MHz 3 ps
G, Power gain le =-15mA Vi =-12V
R =14kQf =800MHz] 9 11 dB




. AF239
GERMANIUM MESA PNP ’

UHF PREAMPLIFIER /

The AF 239 is a germanium mesa PNP transistor in a Jedec TO-72 metal case. It is
particularly designed as preamplifier mixer and oscillator up to 900 MHz.

ABSOLUTE MAXIMUM RATINGS

Vs Collector-emitter voitage (Vg = 0) -20 V
Vero Collector-emitter voltage (I; = 0) -15 VvV
Veso Emitter-base voltage (Ic = 0) -03 V
le Collector current -10 mA
Piot Total power dissipation at T, , =45°C 60 mwW
at T,,, =66°C 60 mwW
Tog Storage temperature -30 to 75 °C
T‘i Junction temperature 90 °C
MECHANICAL DATA Dimensions in mm |

Shield lead connected to case

pgmax q2.7min

$0.44%003

-

—

ax

L]

b c-oow

TQ-72

9 6/68



AF239

THERMAL DATA

R
R

th j-case

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

400
750

°G/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. | Unit
lees Collector cutoff
current (Vg = 0) Vg = -20V -8| nA
leeo Collector cutoff
current (I; = 0) V= -15V -500] A
lego Emitter cutoff :
current (I = 0) Vgg = -0.3V -100| nA
Ve Base-emitter voltage lc =-2mA Vi =-10V -350 mV
lc =-5mA  Vi=-5V -400 mV
hee DC current gain lc =-2mA  Vi=-10V] 10 —
’ le =-BmA  Vg=-5V 30 —
fr Transition frequency lc =-2mA  Vg=-10V
f =100 MHz 700 MHz
-C.. Reverse capacitance le. =-2mA Vi =-10V
f = 450kHz 0.23 pF
NF Noise figure le =-2mA  Vg=-10V
R, =60 f. = 800MHz 5 6| dB
G, Power gain le. =-2mA  Vi=-10V
R =2kQ f =800MHz | 11 14 dB
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AF 2395
GERMANIUM MESA PNP

UHF PREAMPLIFIER

The AF239S is a germanium mesa PNP transistor in a Jedec TO-72 metal case.
It is particularly designed as preamplifier, mixer and oscillator up to 900 MHz.

ABSOLUTE MAXIMUM RATINGS

Vees Collector-emitter voltage (Vg = 0) -20 V
Veeo Collector-emitter voltage (I = 0) -15 VvV
Veso Emitter-base voltage (I = 0) -03 V
Ic Collector current -10 mA
Piot Total power dissipation at T,,, =45°C 60 mwW
at T, =66°C 60 mwW ‘
Tog Storage temperature -30 to 75 °C |
T Junction temperature 90 °C |
I
MECHANICAL DATA Dimensions in mm |

Shield lead connected to case

g |
_ 5.2mx  12.7m 3 |
e s |
%] IL y ‘
S\ &, _ A 3

gj ==

0.45max
c b c-oon

TO-72

11 6/68



AF 2308

THERMAL DATA

R

th j-case

Thermal resistance junction-case
Ry j-amp  Thermal resistance junction-ambient

max
max

400
750

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T... = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
loes Collector cutoft , ’ I . ,
i current (Vg = Q) | Vg = -20V -8| uA
leeo ' Collector cutoft
current (I = 0) | Vg = =15V -500| uA
leso Emitter cutoft ) 7
current (I = 0) ' Vegg = -0.3V -100| vA
Ve Base-emitter voltage HIC =-2mA Vg =-10V -350 mV
te =-5mA VgE=-5V -400 mV
hee DG currentgain lc =-2mA Vg =-10V| 10 —
lc =-5mA Vg =-10V 30 —
fr Transition fréquency le =-2 mA Ve = =10V
= 100 MHz 780 MHz
-C. Reverse capacitance lc =-2mA Vg =-10V
f = 450kHz 0.2 pF
NF  Noise figure e =-1TmA Vg =-10V
R, = 60Q
f = 800MHz 51 dB
G Power gain le =-2mA Vg =-10V
R. =2kQ R; =600
f = 800 MHz 125 15 dB

12
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SILIGON PLANAR NPN

BG 107
BG 108
BC 109

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

The BC 107, BC 108 and BC 109 are silicon planar epitaxial NPN transistors in TO-18
metal case. They are suitable for use in driver stages, low noise input stages and
signal processing circuits of television receivers.
The complementary PNP types are respectively the BC 177, BC 178 and BC 179.

ABSOLUTE MAXIMUM RATINGS BC 107|BC 108 | BC 109
Veeo Collector-base voltage (I = 0) 50V | 30V 30V
Veeo Collector-emitter voltage (I = 0) 45V | 20V | 20V
Veso Emitter-base voltage (I = 0) 6V 5V 5V
Ic Collector current 100mA
Piot Total power dissipation at T, , =25°C 0.3W
at T, =25°C 0.75 W
L Storage temperature -55t0 175°C
Ti Junction temperature 175°C
MECHANICAL DATA Dimensions in mm
n 3
max min.
53™ 127 €
~
% “H %
< —
e ] ——
he k__ﬁ L
PO18- A
(sim. to TO-18)
15 4/73



- BG 107
BG 108
BC 109

THERMAL DATA

R
R

thj-case 1DErMal resistance junction-case max 200 °C/W
th j-amb THermal resistance junction-ambient max 500 °C/W

ELECTRICAL CHARACTERISTICS (T,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (lc = 0) for BC 1()7
Veg =40V 15| nA
Veg =40V T, = 150°C 15| uA
for BC 108 - BC 109
Veg =20V 15| nA
Vg =20V T, = 150°C 151 pA
V (er)cso Collector-base
breakdown voltage
(I =0) lc =10pA
for BC107 | 50 v
for BC108 | 30 v
for BC109 | 30 \'
V(griceo " Collector-emitter
breakdown voltage
(Ig = 0) Ilc =10mA
. for BC 107 | 45 v
for BC108 | 20 A
for BC109 | 20 \%
Visriero EMitter-base
breakdown voltage
(le =0 le =10uA
: for BC 107 6 \'
for BC108 | 5 v
for BC 109 5 \Y
Vepsanx Collector-emitter
saturation voltage lc =10mA Iz =05mA 70 250 | mV
, lc =100mA |I; =5mA 200 600|mV
Vg™ Base-emitter voltage lc =2mA Vg, =5V |550 650 700| mV
lc =10mA Vg =5V 700 770 mV
Vge sat» Base-emitter
saturation voltage lc =10mA 1l =05mA 750 mv
Il =100mA I =5mA 900 mV

16



BG 107
BC 108
BC 109

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee* DC current gain le =2mA Vg =85V .
for BC 107 110 230 450 —
“for BC107 Gr. A|110 180 220 —
for BC107 Gr. B{200 290 450) —
for BC 108 110 350 800| —
for BC108 Gr. A{110 180 220| —
for BC108 Gr. B{200 290 450| —
for BC108 Gr. C|420 520 800| —
for BC 109 200 350 800| —
for BC109 Gr. B{200 290 450| —
for BC109 Gr. C{420 520 800| —
lc =10pA V=5V
for BC 107 120 —
for BC107 Gr. A 90 —
for BC107 Gr. B| 40 150 —
for BC 108 120 —_
for BC108 Gr. A 90 —_
for BC108 Gr. B| 40 150 —
for BC108 Gr. C|100 270 —
for BC 109 70 210 —
for BC109 Gr. B| 40 150 —
for BC109 Gr. C{100 270 —
h, Small signal
current gain lc =2mA Vi =5V
f =1kHz
for BC 107 250 —
for BC107 Gr. A 190 —
for BC107 Gr. B 300 —
for BC 108 370 —
for BC 108 Gr. A 190 —
for BC 108 Gr. B 300 —
for BC 108 Gr. C 500 —
for BC 109 370 —
for BC 109 Gr. B 300 —
for BC109 Gr. C 550 —
lc =10mA Vg =10V
f =100 MHz 2 —
Ceso  Collector-base
capacitance e =0 Veg =10V
f =1MHz 4 6| pF

* Pulsed: pulse duration = 300 us, duty factor = 1%

17
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BG 107
BC 108
- BC 100

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit
Cggo  Emitter-base
capacitance lc =0 Vegg =05V
f =1MHz 1.5 pF
NF Noise figure lc =02mA V=5V
R, =2k f =1kHz
B = 200Hz
for BC 107 2 10| dB
for BC 108 2 10| dB
for BC 109 15 4|dB
lc =02mA V=5V
Rg = 2kQ
f =10Hzto 10kHz
B =157 kHz
for BC 109 15 4}dB
h. Input impedance le =2mA V=5V
f =1kHz
for BC 107 4 kQ
for BC107 Gr. A 3 kQ
for BC107 Gr. B 4.8 kQ
for BC 108 5.5 kQ
for BC 108 Gr. A 3 k2
for BC108 Gr. B 4.8 kQ
for BC108 Gr. C 7 k)
for BC 109 55 kQ
for BC109 Gr. B 4.8 kQ
for BC109 Gr. C 7 k2
h,. Reverse voltage ratio le =2mA Vg =5V
f =1kHz
for BC 107 2.2 x 104 —
for BC107 Gr. A 1.7 x 104 _
for BC 107 Gr. B 2.7 x 104 —
for BC 108 3.1 x104 —
for BC 108 Gr. A 1.7 x 104 —
for BC 108 Gr. B 2.7 x104~ —
for BC 108 Gr. C 3.8 x 104 —_
for BC 109 3.1 x 104 —
for BC109 Gr. B 2.7 x10-4 —_
for BC109 Gr. C 3.8 x 104 —_

18




BG 107
BG 108
BC 109

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
hg, Output admittance lc =2mA V=5V
f =1kHz
for BC 107 20 uS.
for BC107 Gr. A 13 us
for BC107 Gr. B 26 us
for BC 108 30 us
for BC 108 Gr. A 13 us
for BC 108 Gr. B 26 us
for BC 108 Gr. C 34 us
for BC 109 30 ns
for BC109 Gr. B 26 us
for BC109 Gr. C 34 uS
Typical output characteristics Typical output characteristics
(for BC 107 only) (for BC 108 only)
le Gs 0021 le . ; — GS 0
(mA) 0.35 mA (mA) Io 28 mA
T ] T
80 0.30 mA 80 0.24 mA
| 1 T
w0 0.2 ['“A 0.20 mA
60 T
020 m4] 0.16 mA
20 0:15 mj« 20 O.IZTmA
1 T
0.10mA | 0.08 mA
2 0.05 mA 20 0,04 mA
1 !
T -
0 Ig= Q . . IB— 0
0 4 8 12 16 Ve (V) 0 4 8 12 16 Ve (V)

19



BG 107
BG 108
BC 109

Typical output characteristics
(for BC 109 only)

GS 0023

le
(mA)
0,20 mA
8 i
0.16 mA
60 !
: 0,12 mA
1 1
40 0.08 mA
20 0.04 mA
Ig=
Ol L
0 4 8 12 16 Ve V)
DC normalized current gain
hFEN GS 003
1.6
45°C
1.2 TN
/ -
A 5o [IN
P T
0.8 Pt
f’//
A NORMALIZATION {| |
0.4 hee=latle=2mA || |
Tamy = 25°C Ve =5V
0
0.01. 0.1 1. 10 I (mA)

DC transconductance

IC — T T T GS 0024
(mA) N 11
Vo= 5V IIU
1 I/
llll
11T
1T/
=I[]s
H
17 INAES
0.01 I[II
J¥T
11
11
0.001 [l
0 0.2 0.4 0.6 0.8 Vee (V)
Collector-emitter saturation voltage
G 0.
VCE (sat) ] ﬂ‘ ]
(mV) lc=201g
160 [
120
80 y.musa
— Lt
40
0.01 0.1 1 10 I (mA)

20



BG 107
BG 108
BC 109

Collector-base capacitance

CCEO ] I GS 002
(pF) Ig=0

8

6

4 I~

T —t——

2

0

0 4 8 12 16 Veg (V)

Noise figure (for BC 109 only)

k@) AN \.

4V
V!
/
A

P
Z
)
\

1=

%

V4

: y
©%
'//
//
PR

,
/
g
A
7
1

4
/

/// // f
/

: //
-~

%

V19

S
/
2

NN

PVCEL: 5V

| f = 100Hz

0.1l B-20M, 7d8 el
0.001 0.01 0.1

Transition frequency

fr GS 002
W) TTTT 1
—Vee = 10V N
200 \\
180 /
8 4
160 y
140 / ‘
T /
120 /
100
0.1 1 10 e (MA)
Noise figure (for BC 109 only)
« bIS 003
Re \\ \\ N N\ o
(k ©) < A NS
Y‘ N \szv%s;‘
N
TN N <
10 \E\\\ \\ $\g N,
N, \ \\ \L\
ENCRNETN NN
\\\\\\\\\ 4 \N ~ 1.5dB \
1 \:'\\\‘\\ N ZdB/}
N T
\\\ \\ 3B
A AR NN S
b 4
Lt = IKHz NN \\ I~ diB4
0.1 B - 200 Hz —}b@sl\ 548
0.001 0.01 0.1 Ic (mA)
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BG 107
BG 108
BC 109

{k Q)

10

0.1

Noise figure (for BC 109 only)

GS 0031
GS 0033

I™N

~

Veg = 5V

N 5]

‘AL

B=15.7 kHz

f=10 Hz to 10 kHz _

28

4
X
S

&,
s

AN

/

NN

N\

N

77Ty
/, ///

150

100

50

Power rating chart

GS 0032

4

N

50

75

100

125

Tams (°C)
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BC 113
SILICON PLANAR NPN BC 114

HIGH GAIN, LOW NOISE AUDIO AMPLIFIERS

The BC 113 and BC 114 are silicon planar NPN transistors in TO-18 epoxy package.
They are specifically designed for use in low-noise audio preamplifiers.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I; = 0) 30 VvV
Veeo Collector-emitter voltage (I = 0) 30 V
Vesa Emitter-base voltage (I = 0) 6 V
le Collector current 50 mA
Pio Total power dissipation at T, =25°C 200 mW
at T, =25°C 500 mw
Tag Storage temperature -55 to 125 °C
Ti Junction temperature 125 °C
MECHANICAL DATA Dimensions in mm
69™ __ 02m~ &
- 3
~
i %,
£ —— ———
X ———
- —— ——
P040-A

TO-18 epoxy
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BC 113
BC 114

THERMAL DATA

R
R

th j-case

th j—amb

Thermal resistance junction-case
Thermal resistance j‘unction-ambient

max
max

200
500

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(Tymp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vg = 0) Vg =20V 50| nA
Veg=20V T,,, = 65C 5] pA
V(sr)ceo “Collector-emitter
breakdown voltage
(l=0) le =10mA 30 \'%
V(8r) ceoCollector-base
breakdown voltage
(le =0) lc =10uA 30 \'
V(gr) eso Emitter-base
breakdown voltage
(Ilc =0) le =10uA 6 Vv
Ve Base-emitter voltage le =1mA Vg=5V 064 07|V
hee DC current gain lc =10uA V=5V 170 —
lc =100mA V=5V | 120 250 —
lc =1mA  Vg=5V | 200 1000 —
lc =10mA V=5V
for BC 113 400 —
forBC114 | 200 400 —
fr Transition frequency le =1mA Vg =5V
for BC 113 60 100 MHz
for BC 114 70 100 MHz
Ceo  Collector-base
capacitance le =0 Vg =5V 2.7 4 | pF
NF Noise figure le =100A Vi =5V
R, =10kQ f=1kHz
B = 200Hz
for BC 113 25 dB
for BC 114 1.5 3| dB

*

Pulsed: pulse duration = 300 ps, duty factor = 1%
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SILIGON PLANAR NPN

BC 115

AUDIO DRIVER

The BC 115 is a silicon planar epitaxial NPN transistor in a TO-39 epoxy package.
It is particularly suited for use in audio driver circuits. I

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I; = 0) 40 V
Veeo Collector-emitter voltage (I3 = 0) 30 VvV :
Veso Emitter-base voltage (I = 0) 5 V ‘
Ic Collector current 200 mA
P Total power dissipation at T, =25°C 03 W
at T, =25°C 08 W
Tetg Storage temperature -55 to 125 °C
Ti Junction temperature 125 °C

MECHANICAL DATA

Supersedes issue dated 5/73

Dimensions in mm

6.1mex 12.7min-

_.FLQSO_AS max

TO-39 epoxy

6/75
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BC 115

THERMAL DATA

R

Rth j—amb

th j-case

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

125
330

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(Tomp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Vg =20V 100 | nA
Vg =20V T, ., = 65°C 5| pA
V(gr) cao Collector-base
breakdown voltage
(e =0) lc =100 uA 40 \"
V(sr)ceo Collector-emitter
breakdown voltage
(I =0) le =30mA 30 v
V(gr) eso Emitter-base
breakdown voltage
(Ilc =0) lc =10uA 5 \'%
Vg (sary” Collector-emitter
saturation voltage Ic =100mA
lg =10mA 0.4 1
Ve Base-emitter voltage le =10mA Vg =10V 0.65 \Y
le =100mA Ve =10V 0.75 Vv
Ve (sary” Base-emitter
saturation voltage lc =100 mA
Il =10mA 08 09]V
he* DC current gain lc =100uA Vi =10V 95 —
le =1mA Vg =10V 50 145 —
lc =10mA V=10V | 100 170 400 —
lc =100mA V=10V | 50 150 —
fr Transition frequency lc =10mA V=10V 80 MHz
|
Cego  Collector-base m
capacitance e =0 Veg = 10V
f  =1MHz 12 25| pF

*

Pulsed: pulse duration = 300 us, duty factor = 1%
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BC 116A
SILICON PLANAR PNP

GENERAL PURPOSE TRANSISTOR

The BC 116A is a silicon planar epitaxial PNP transistor in a TO-39 epoxy package.
It is designed as general purpose device for application over a wide range of collector
current.

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (Iz = 0) -45 V
Veeo Collector-emitter voltage (Iz = 0) -40 V
Veso Emitter-base voltage (I = 0) -5 VvV
Ic Collector current -500 mA
P Total pcwer dissipation at T, =25°C 03 W
at T,,.=25°C 08 W
MECHANICAL DATA Dimensions in mm
61max 12 7min. é ’
: : @
. ~
o
I e
: in
e ————
P039-A
TO-39 epoxy
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BC 116A

THERMAL DATA

R

th j-case

Thermal resistance junction-case

Rinj.ame Thermal resistance junction-ambient

max
max

125
330

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (Iz = 0) Veg = -20V -100| nA
Veg = =20V T,,,=75°C =10} VA
V(gr) cso Collector-base
breakdown voltage
(I = 0) le =-10pA -45 \
V(eryceo” Collector-emitter
breakdown voltage
{lg=0) lc =-10mA -40 \
V(gr) eB0 EMitter-base
breakdown voltage
(le =0 lc =-10uA -5 \
Ve (saty” Collector-emitter
saturation voltage Ilc =-50mA Iz =-5mA -0.25] V
lc =-150mAl; = -15mA -0.40] V
A Base-emitter voltage lc =-10mA Vi =-10V -0.70 \Y
lc =-50mA Vg =-1V -0.75 -1l v
Ve (sat)” Base-emitter
saturation voltage lc =-50mA Iz = -5mA -0.80 v -
lc =-150mAlg = -15mA -1 -13| V
Nee DC current gain lc =-100uA Ve =-10V}| 30 90 —
lc =-10mA Vg=-1V | 60 150 —
lc =-50mA Vg =-1V | 60 150 —
le =-150mAV,;=-10V | 80 150 240| —
fr Transition frequency lc =-30mA Vi =-10V|130 200 MHz
Ceso  Collector-base
capacitance le =0 Veg = -10V
f =1MHz 5 10| pF

* Pulsed: pulse duration = 300 ps, duty factor = 1%
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SILIGON PLANAR NPN

BC 119

AUDIO OUTPUT AMPLIFIER

The BC 119 is a silicon planar epitaxial NPN transistor in a TO-39 metal case. It is
suitable for 1 W class "A”” and up to 6 W class "B’ audio output stages and is available

as a pair 2 BC 119.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 60 V
Veeo Collector-emitter voltage (lz = 0) 3 VvV
Vego Emitter-base voltage (I = 0) 5 V
Piot Total power dissipation at T, = 25°C 08 W
at T, = 25°C 5 W
at Te,,, =100°C 28 W
Tog Storage temperature -55 to 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
gem™ . 127 &
T | 2
o
iy . s
ERE] —
E‘l’ 5’ I
0| oo ——'1I
|
he e ———
—— P0O08-B

29
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BC 119

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

35
220

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(Tymp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff
current (I = 0) Vg =40V 100 | nA
Vg =40V T,.,=150°C 20 HA
V(gr) cao Collector-base
breakdown voltage
(I = 0) lc =100 uA 60 v
Veeosus)” Collector-emitter
sustaining voltage
(I =0) le =30mA 30 \"%
V(gr) eso Emitter-base
breakdown voltage
(lc=0) le = 100 pA 5 \'%
Ve (sary” Collector-emitter
saturation voltage lc =150mA I3 = 15mA 015 035( V
Ilc =500mA Iz =50mA 04 11|V
le =1A Iy = 100 mA 08 15|V
Vae” Base-emitter voltage lc =500mA Vg =10V 1 18| Vv
le =150mA Vg =1V 0.85 1|V
Vge (sary” Base-emitter
saturatior. voltage lc =150mA Iz =15mA 09 12)V
e =1A Iy =01A 1.4 2| v
hee* DC current gain le =80mA V=1V 40 100 —
le =160mA V=1V 40 90 120 —
lc =500mA V=10V | 25 60 —
"ee,/"FE, Matched pair lc =300mA V=5V 14| —
fr Transition frequency Ilc =80mA V=10V | 40 MHz
Ceo  Collector-base
capacitance le =0 Veg =10V 12 25 | pF
* Pulsed: pulse duration = 300 s, duty factor = 1%
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SILICON PLANAR NPN

BG 125
BG 1258

AUDIO DRIVERS

The BC 125 and BC 125 B are silicon planar epitaxial NPN transistors in TO-39 epoxy

package. They are designed for use as

ABSOLUTE MAXIMUM RATINGS

audio drivers.

BC 125 I BC125B

Veso Collector-base voltage (I = 0) 50 V 60 V
Veso Emitter-base voltage (I = 0) 5V ’ 6V
Veeo Collector-emitter voltage (lg = 0) 30V
lc Collector current 05 A
Pt Total power dissipation at T, =25°C 03 W

at T, ,=25°C 08 W
Tog Storage temperature -55 to 125°C
Ti Junction temperature 125°C

MECHANICAL DATA

Dimensions in mm

6'1max 127 min,

TO-39 epoxy
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BG 125
BGC 125B

THERMAL DATA

R

Tlth j-case

R

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

125
330

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T,mp = 25°C unless otherwise specified)

B =

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) for BC 125 )
Vg =20V 0.5 100| nA
Vg =20V T, = 75°C 20 |pA
forBC125B
Veg =40V 0.5 100|nA
Vg =40V T, =75°C 20 | pA
V(gr) ceoCollector-base
breakdown voltage
(le =0) lc =10pA
for BC 125 50 \
forBC125B 60 \
Veeo(susy “Collector-emitter
sustaining voltage
(I = 0) lc =30mA 30 v
V (gr) eso Emitter-base
breakdown voltage
(lc=0) lc =10uA
for BC 125 5 v
forBC125B 6 v
Ve (saty” Collector-emitter
saturation voltage for BC 125
lc = 150mA
Iz =15mA 02 25|V
forBC125 B
lc =150mA
lg =15mA 015 025|V
lc =500 mA
lg =50mA 04 08|V

* Pulsed: pulse duration = 300 ps,

duty factor = 1%
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BC 125
BC 125B

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. [ Unit
Ve Base-emitter voltage lc =50mA V=1V 0.72 \%
Ve (sat)” Base-emitter
saturation voltage for BC 125
lc =150 mA
lg =15mA 1 13|V
forBC 125 B
lc =150 mA
lg = 15mA 0.87 1|V
lc = 500mA
lg = 50mA 1.1 13| Vv
hee* DC current gain for BC 125
le =1mA Vg =1V 50 —
lc =10mA Vg =1V 70 —
lc =50mA V=1V 30 75 —
lc =150mA Vg =1V 30 60 —_
le =1mA Vg =10V 25 55 —
lc =10mA V=10V | 30 75 —
forBC125 B
le =1TmA  Vg=1V 85 —
le =10mA Vg =1V 45 100 —
lc =80mA Vg =1V 95 —_
lc =150mA Vg =1V 40 80 120| —
lc =500mA Vg =10V 70 —
fr Transition frequency lc =50mA V=10V | 200 350 MHz
Cego  Collector-base
capacitance le =0 Veg =10V
f  =1MHz
for BC 125 6 12| pF
forBC 125 B 5 8| pF

* Pulsed: pulse duration = 300 ws, duty factor = 1%
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BC 125

Typical output characteristics DC current gain (for BC 125 B only)
(for BC 125 B only)
‘C - ‘GS 006 hFE | I | | 08.
(mA) ] pa 4.5mA VCE =1V
,\5‘/ 4mA
250 S — =
/% 3.5mA 45°C
/, -A T
3 1
200 ///(/r n / ?50Cv \\
I/ 2.5mA 100 [T 2 LA SN \
150 i/ 2mA 80 AT N
/. 1.5mA A A\
/, |
100 |— A 1mA 8 \
/¥ T 0
7’ T ‘
50 / 0.5mA
P 20
iIB=0 \
0 B 0]
0 0.2 0.4 0.6 0.8 Vg (V) -0.1 1 10 100 I (mA)
Collector-emitter saturation voltage Power rating chart
0.5 GS 0065 Ptot GS 0066
L]
vCE(sat) Ic=10Ig . (W)
0.3
/ N
0.1 - V’ \\
/ 0.2 ‘/4,%
0.05 S
4 &
= - I%
0.1 N
\\
N
0.01 oL
0.1 1 10 100 I, (mA) 25' 50 75 100 Tyms (°C)
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SILIGON PLANAR PNP

BC

126

AUDIO DRIVER

The BC 126 is a silicon planar epitaxial PNP transistor in a TO-39 epoxy package.
It is designed for audio driver applications. The complementary NPN type is the BC 125.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Iz = 0) -35 V
Veeo Collector-emitter voltage (lI; = 0) -30 V
Veso Emitter-base voltage (I = 0) -5 Vv
Ic Collector current -05 A
Piot Total power dissipation at T, =25°C 03 W

at T,,=25°C 08 W
Tag Storage temperature -55 to 125 °C
T Junction temperature 125 °C

MECHANICAL DATA

6.1max

Dimensions in mm

35

“u’é%gmax

TO-39 epoxy
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BC 126

THERMAL DATA

R

Rth j-amb

th j-case

Thermal resistance junction-case
Thermal resistance junction-ambient

125
330

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (Iz = 0) Veg = 20V -100| nA
Vg =-20V  T,,=75°C . -20| pA
V(gr) cao Collector-base
breakdown voltage
(le =0) lc =-10uA -35 v
V(gr) ceo Collector-emitter
breakdown voltage
(lg = 0) lc =-10mA -30 \
V(gr) eso Emitter-base
breakdown voltage
(le=0) le = -10pA -5 \
Ve sary Collector-emitter
saturation voltage lc =-50mA
lg =-5mA -0.25| V
lc =-150mA
lg =-15mA -0.50
Vee Base-emitter voltage lc =-50mA Vg =-1V -0.75 -1
Ve (s Base-emitter
saturation voltage lc = -150 mA
lg =-15mA -1 13| V
lc =-50mA
lg =-5mA -0.8 v
Nee DC current gain lc =-50mA Vie=-1V| 30 80 —
lc =-150mA Ve=-1V| 30 60 120 —
fr Transition frequency lc =-50mA Vg =-20V 200 MHz
Cego  Collector-base
capacitance le =0 Veg = =10V
f  =1MHz 5 pF

36



SILICON PLANAR NPN

BC

132

AUDIO AMPLIFIER

The BC 132 is a silicon planar NPN transistor in a TO-18 epoxy package. It is suitable
for low level audio stages and direct coupled circuits.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Iz = 0) 3 VvV
Veeo Collector-emitter voltage (lg = 0) 25 V
Veso Emitter-base voltage (I = 0) 6 V
le Collector current 20 mA
P Total power dissipation at T, =25°C 02 W
at T, .=25°C 05 W
T Storage temperature -55 to 125 °C
Tj Junction temperature 1256 °C
MECHANICAL DATA Dimensions in mm
9™ 102m" 3
= )
~
5 <
= —
X ——— —
ig = e
P040-A
TO-18 epoxy
37 5/73
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BC 132

THERMAL DATA

R
R

th j~case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 200
max 500

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T,mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lego Collector cutoff
current (I = 0) Vg =5V 100 | nA
Veg =5V T,,, =65C 3|uA
V (gr) cao Collector-base
breakdown voltage
(Ig = 0) lc = 100 pA 30 \'
V (gr) ceo Collector-emitter
breakdown voltage
(I =0) lc =10mA 25 v
V(pr) ero Emitter-base
breakdown voltage
(lc=0) le =100 uA 6 \
Ve (sary Collector-emitter
saturation voltage lc =1mA
lg =01mA 035V
hee DC current gain lc =50uA V=10V 50 —
le =1mA  Vg=10V | 60 300 [—
Ceso  Collector-base
capacitance le =0 Vg =5V 22 4 | pF
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BC 139
SILIGON PLANAR PNP

AUDIO OUTPUT AMPLIFIER

The BC 139 is a silicon planar epitaxial PNP transistor in a TO-39 metal case. It is
particularly designed for use in audio output and driver stages. The complementary
NPN type is the BC 119.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) -40 V
Veeo Collector-emitter voltage (I3 = 0) -40 V
Veso Emitter-base voltage (I = 0) -5V
Ic Collector current -05 A
P.o: Total power dissipation at T, , =25°C 07 W
at T, ., =25°C 3 W
Too Storage temperature -55 to 200 °C
Tl. Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
x G-Gmax_, 127 min. g
) 1
1 i o
[ I .
FRE] ——
E‘T Em al
kS —
e F—
Y 1 P008-B

(sim. to TO-39)

29 - 5/73



BC 139

THERMAL DATA

R
R

thj-case 1hErmal resistance junction-case
thj-amb  Thermal resistance junction-ambient

max
max

58
250

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lego Collector cutoff
current (I = 0) Veg = =30V -100| nA
Veg = -30V T,.,, = 75°C =50 | pA
V.sr) ceoCollector-base
breakdown voltage
{le =0) lc =-10uA -40 \'
V(gryceo ‘Collector-emitter
breakdown voltage
(I = 0) lc =-10mA -40 \%
Vgr) eso Emitter-base.
breakdown voltage
(e =0) le =-10uA -5 v
Ve (sary Collector-emitter
saturation voltage lc = -300mA
lg = -30mA -045 -08| V
lc = -500 mA
lg = -50mA -1 v
Vae Base-emitter voltage lce =-10mA
Ve = -10V -0.7 \%
lc = -100 mA
Vg = =10V -0.77 v
lc = -300mA
Vg = -1V -0.97 \

*

Pulsed: pulse duration = 300 us,

duty factor = 1%
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BC 139

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee” DC current gain le =-10mA
Ve = -10V 90 —
lc =-100mA
Veg = =10V 40 90 —
lc =-150mA
Vg = =1V 45 —
lc = -300mA
Vg = =1V 20 35 —
fr Transition frequency lc =-50mA Vg =-10V 200 |MHz
Ceso  Collector-base
capacitance le =0 Veg = =10V
= 1MHz 6 pF
* Pulsed: pulse duration = 300 us, duty factor = 1%
Typical output characteristics DC transconductance
—IC Ly —[\‘ GS 0Ub Y
(mA) J‘Q\@}/Xl;nﬂ* A —1 mA) /
D T2 0 - /
400 A 1o A — ] 400- Vo —1V / /
*
ST ] §&§Z§~/Z
300 // - —T | )I‘ﬁ_ — 300 /
= swAl 1 —
200 , "TF"" ] 200 /
/ A, 2 nL //'/
T
100 r 1| 100 7/
!/ Y,
0 0
0 1 2 3 4 Ve (V) 06 07 08 09 1 L1 =V, (V)
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BC 139

-V BE
W

0.8

0.75

0.65

10

'VCE(sat)

V)

10”'

107

Base-emitter voltage

DC normalized current gain

Collector-emitter saturation voltage

- l GS Q06 h'EN GS 006
lc=—50 mA
Vee=—1V 12 45
=T
\ A 35_005
N 1 '/
AN /1 \
: \ 08 //r NORMALIZATION \\
\\ ) L/ hp€=l1 at
N |.=—100 mA
AN 06 Ve=-10V A\
\\
0.4
25 50 75 T,..00) 1 10 100 -1 (mA)

Power rating chart

5-0893 55 00

3 Piot :
(W) N
25 AN
I.=1014
i J
y 2 N,
6’/
%fy
‘ 15 &
| / \0@
B . \:\J\/
==t —N
Wi i 0.5 Y FRER \
~&E 47
s AN
I 0
0 50 100 150 T
10 102 -lc(mA)  10° amo (°C)
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BC 140
SILICON PLANAR NPN BC 141

GENERAL PURPOSE TRANSISTORS

The BC 140 and BC 141 are silicon planar epitaxial NPN transistors in TO-39 metal
case. They are particularly designed for audio amplifiers and switching applications
up to 1A.

The complementary PNP types are the BC 160 and BC 161.

ABSOLUTE MAXIMUM RATINGS | BC 140 l BC 141
Veso Collector-base voltage (Iz = 0) 60 V 80 V
Veeo Collector-emitter voltage (I3 = 0) 40 Vv 60 V
Vero Emitter-base voltage (I = 0) 7V
I Collector current 1A
Ig Base current 0.1 A
Pio: Total power dissipation at T, , =25°C 08 W
at T,.=25°C 4 W
Tstg Storage temperature -55 to 200°C
Tj Junction temperature 200°C
MECHANICAL DATA Dimensions in mm
G'Gmax } 12.7min, é
1) 2
3 oS
H haa
FRE] | Pemsm—1 ;_—___—::1:1‘
22 |
Rl F——
1 P008-B

- (sim. to TO-39)
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'BC 140
BC 141

THERMAL DATA

R
R

th j—aml

th j-case ThErmal resistence junction-case
, Thermal resistance junction-ambient

max 44
max 220

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg = 50V 200 | nA
Veg =50V T, = 150°C 200 | pA
V(gr) cao Collector-base
breakdown voltage
(le = 0) lc =100 uA
for BC 140 60 \"
for BC 141 80 \
V gr)ceo Collector-emitter
breakdown voltage
(g =0) lc =10mA
for BC 140 40 \
for BC 141 60 \
V(gr) eBo Emitter-base
breakdown voltage
(lc =0 le =100 uA 7 Vv
Vee (saty” Collector-emitter
' saturation voltage lc =100mA I =10mA 0.1 \
lc =500mA I =50mA 0.35 \
le =1A lg =01A 0.6 1l Vv
Vie” Base-emitter voltage le =1A Ve =1V 125 16)V

* Pulsed: pulse duration = 300 ps, duty factor = 1%
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BGC 140
BC 141

ELECTRICAL CHARACTERlSTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee” DC current gain lc =100uA V=1V
for BC 140-141 75 —
for BC 140-141 Gr. 6 28 —
for BC 140-141 Gr. 10 40 —
le =100mA Vg =1V
for BC 140-141 40 140 250| —
for BC 140-141 Gr. 6 40 63 100| —
for BC 140-141Gr.10 | 63 100 160| —
lc =1A Ve =1V
for BC 140-141 26 —
for BC 140-141 Gr. 6 15 —
for BC 140-141 Gr. 10 20 —
"re,MFE, Matched pair ratio lc =100mA V=1V 125 —
fr Transition frequency lc =50mA V=10V 50 [MHz
Cepo  Collector-base
capacitance le =0 Veg =20V
f =1MHz 12 pF
ton Turn-on time lc =100 mA
lg; = 5mA 250 ns
tos Turn-off time lc =100 mA
lg; = lg, =5mA 850| ns

* Pulsed: pulse duration = 300 us,

duty factor = 1%
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BC 153
SILICON PLANAR PNP BC 154

LOW-NOISE AUDIO AMPLIFIERS

The BC 153 and BC 154 are silicon planar epitaxial PNP transistors in TO-18 epoxy
package. They are specifically designed for use in low-noise audio preamplifiers.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lz = 0) -40 V
Veeo Collector-emitter voltage (lg = 0) -40 V
Veso Emitter-base voltage (I. = 0) -5V
Ic Collector current ~-100 mA
Pio: Total power dissipation at T, =25°C 02 W

at T,,=25°C 05 W
Tag Storage temperature -55 to 125 °C
T, Junction temperature 125 °C
MECHANICAL DATA Dimensions in mm

6.9™ 102m"

$55™"

i

l
_J|gos4om=

P040-A

TO-18 epoxy
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BC 153
BC 154

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

200
500

°C/W
°G/W

ELECTRICAL CHARACTERISTICS

(T,mp = 26°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg = -30V -50] nA
V(sr) cag Collector-base
breakdown voltage ‘
 (g=0) le =-10pA -40 \
V(gr) ceo Collector-emitter
breakdown voltage
(I = 0) lc =-5mA -40 \
V(gr) eBo Emitter-base
breakdown voltage
(lc=0) le =-10pA -5 \'
Ve (sary Collector-emitter
saturation voltage le ==10mA
Iz =-=05mA -0.25| V
hee DC current gain lc =-10pA Vg =-5V
for BC 153 115 —
for BC 154 190 —
le =-100pA Ve = -5V
for BC 153 50 125 —
forBC154 | 160 215 —
lec =-1mA Vge=-5V
for BC 153 50 135 —
forBC154 | 160 230 —
le =-10mA Vge=-5V
for BC 153 50 135 -
forBC 154 | 160 225 —
fr Transition frequency le =-TmA Vg=-5V 70 MHz
Ceso  Collector-base
capacitance le =0 Vg = -5V
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BC 153
BC 154

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
NF Noise figure le =-20pA Vi =-5V
R, =10kQ f =1kHz
B = 200Hz
for BC 153 1 dB
for BC 154 0.75 25|dB
le = -250uA Vg = -5V
Rg =1k f =1kHz
B = 200Hz
for BC 153 1 dB
for BC 154 0.75 2.5]|dB
h,. Input impedance le =-1mA Vg=-5V
f =1kHz
for BC 153 5.2 kQ
for BC 154 71 kQ
h., Reverse voltage ratio le =-1TmA Vg =-5V
f =1kHz
for BC 153 1.8x10-4 —
for BC 154 2.9x104 —
he. Output admittance le =-1mA Vg =-5V
f =1kHz
for BC 153 15 us
for BC 154 16 us
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SILICON PLANAR NPN

BC 160
BC 161

GENERAL PURPOSE TRANSISTORS

The BC 160 and BC 161 are silicon planar epitaxial PNP transistors in TO-39 metal
case. They are particularly designed for audio amplifiers and switching applications
up to 1A.
The complementary NPN types are the BC 140 and BC 141.

ABSOLUTE MAXIMUM RATINGS

I BC 160 l BC 161

Veso Collector-base voltage (Iz = 0) -60 V ‘ -80 V
Veeo Collector-emitter voltage (I3 = 0) -40 V -60 V
Veso Emitter-base voltage (I = 0) -5V
I Collector current -1 A
lg Base current -0.1 A
Piot Total power dissipation at T, = 25°C 08 W

at T, =25°C 4 W
Toig Storage temperature -55 to 200 °C
Ti Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

6.6m

7™ _#
(2]

~
o
i -

$ 94m
¢ 8. smax
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BC 161

THERMAL DATA

R
R

th j~case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

44
220

°C/W

°C/W

ELECTRICAL CHARACTERISTICS (T,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
| leso Collector cutoff -
current (I = 0) Veg = =50V -200| nA
Vg = -50V T, = 150°C -200| pA
V gry ceo Collector-base
breakdown voltage
(Il = 0) lc = -100 nA
for BC 160 -60 Vv
for BC 161 -80 \'
V sr)ceo"Collector-emitter
breakdown voltage
(lg =0) lc =-10mA :
forBC160 |-40 v
forBC 161 |-60 \"
V(BR) eso Emitter-base
. breakdown voltage
= 0) le = -100 nA -5 v
_,VCE (sat) Collector emitter ) o o
saturation voltage lc =-01A |g=-10mA -0.1 \Y
lc =-05A I3=-50mA" -0.35 Vv
le =-1A lg=-0.1A -0.6 -1l Vv
Vge*  Base-emitter voltage le =-1A Vg=-1V -11 -16| V
hee* DC current gain le =-100nA Vi =-1V B
for BC 160-161 110 _
for BC 160-161 Gr. 6 46 —
for BC 160-161 Gr. 10 80 —
lc =-100mA Vg =-1V
for BC 160-161 40 140 250} —
for BC 160-161 Gr. 6 40 63 100 —
for BC 160-161 Gr.10 | 63 100 160} —
le =-1A Vg = -1V
for BC 160-161 26 —_
for BC 160-161 Gr. 6 15 —
for BC 160-161 Gr. 10 20 —
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BGC 160

BC 161

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max.| Unit
"re,/MrE, Matched pair ratio le =-100mA Vg =-1V 1.25| —
fr Transition frequency le =-50mA Vi =-10V | 50 MHz
Ceo  Collector-base
capacitance le =0 Veg = -20V

f =1MHz 15 pF
ton Turn-on time lc = -100 mA

lgy = -5mA 500] ns
tos Turn-off time lc = -100mA

gy = lg, = -5mA 650] ns

*

Pulsed: pulse duration = 300 us,

duty factor = 1%
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SILICON PLANAR PNP

BG 177
BG 178
BC 179

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS

The BC 177, BC 178 and BC 179 are silicon planar epitaxial PNP transistors in
TO-18 metal case. They are suitable for use in driver audio stages, low noise input
audio stages and as low power, high gain general purpose transistors. The comple-
mentary NPN types are respectively the BC 107, BC 108, BC 109.

ABSOLUTE MAXIMUM RATINGS

lBC 177 IBC 17BIBC 179

VCBO
VCES
VCEO
VEBO
lEM

Collector-base voltage (I = 0)
Collector-emitter voltage (Vg = 0)
Collector-emitter voltage (I3 = 0)
Emitter-base voltage (I = 0)

Emitter peak current

Collector current

Collector peak current

Total power dissipation at T, = 25°C

amb T
at T, =115°C

case

Storage temperature
Junction temperature

-50 V
-45 V

-45 V

-30 V
-25 V
-25 V
-5V
200 mA
-100 mA
-200 mA
300 mW
300 mwW

175°C

=25V
-20 V
-20 V

-65 to 175°C

MECHANICAL DATA

Dimensions in mm

Supersedes issue dated 9/70 55

max min. ]

537 17 €

h 3

<

——— :’:L
e m—]
—— ——
PO18-A

(sim. to TO-18)
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BG 177
BC 178
BC 179

THERMAL DATA

R
R

th j-case

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

200
500

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T.mp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lees Collector cutoff
current (Vge = 0) Veg = -20V -1 -100| nA
V(gr) ceo Collector-emitter
breakdown voltage
(I = 0) le =-2mA
forBC177 | -45 \"
forBC178 | -25 v
forBC179 | -20 \'
V(gr) ces Collector-emitter
breakdown voltage
(Vg = 0) lc =-10uA
forBC 177 | -50 \"
for BC 178 -30 Vv
forBC179 | -25 \
V(gr) eso EMitter-base
breakdown voltage
(e =0) le =-10pA -5 v
Vg (sary Collector-emitter
saturation voltage le =-10mA
lg =-05mA -75 -250|mV
lc = -100mA
lg =-5mA -200 mV
Vae Base-emitter voltage lc =-2mA Vg =-5V | -600-640 -750|mV
Ve (sary Base-emitter
saturation voltage lc =-10mA
Iz =-05mA -720 mV
lc =-100mA
Iz =-5mA -860 mvV
hee DC current gain lc =-10pA Vg =-5V 30 —
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BG 177
BG 178
BC 179

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hy, Small signal
current gain lc -2mA Vg =-5V
f =1kHz
forBC177 Gr. 6 75 150 —
forBC177 Gr. A | 125 260| —
for BC 178 Gr. 6 75 150 —
forBC178 Gr. A | 125 260| —
forBC178 Gr. B | 240 500 —
forBC179 Gr. A | 125 260 —
forBC 179 Gr.B | 240 500 —
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