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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 General 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 Semiconductor Databook 1 (discrete devices)
SGS-ATES Professional Semiconductor Databook 2 (integrated circuits)
SGS-ATES Power Semiconductor Databook



SGS-ATES GROUP OF COMPANIES

SGS-ATES Componenti Elettronici S.p.A.

International Head Quarter

Via C. Olivetti 1 - 20041 Agrate Brianza - Milano - ltaly
Phone: (039) 65341-5 - Telex: 31436

ITALY

SGS-ATES Componenti Elettronici S.p.A.
Via Tempesta, 2

20149 Milano

Tel.: (02) 46 95 651

Telex: 31481

FRANCE

SGS-ATES France S.A.

58, Rue du Dessous des Berges
Paris 13e

Tel.: 589-52-23

Telex: 25938

GERMANY

SGS-ATES Deutschland Halbieiter-Bauelemente GmbH
809 Wasserbyrg (Inn)

Postfach 1269

Tel.: (08071) 721

Telex: 05-25743

SINGAPORE

SGS-ATES Singapore (Pte) Ltd.
Lorong 4 & 6 Toa Payoh
Singapore 12

Tel.: 5314 11

Telex: RS 21412

SWEDEN

SGS-ATES Scandinavia AB
Postbox

19501 Marsta

Tel.: 0760/40 120

Telex: 10932

UNITED KINGDOM

SGS-ATES (United Kingdom) Ltd.
Planar House,

Walton Street,

Aylesbury, Bucks

Tel.: (0296) 5977

Telex: 83245

US.A.

SGS-ATES Semiconductor Corporation
435 Newtonville Avenue

Newtonville, Mass. 02160

Tel.: (617) 969-1610

Telex: 922482



GENERAL INFORMATION

GERMANIUM TRANSISTORS

SILICON TRANSISTORS

INTEGRATED CIRCUITS







GENERAL INFORMATION

1. LETTER SYMBOLS FOR SEMICONDUCTOR DEVICES Page VI

1.1. QUANTITY SYMBOLS » Vi
1.2. SUBSCRIPTS FOR QUANTITY SYMBOLS » VI
1.3. CONVENTIONS FOR SUBSCRIPT SEQUENCE » Vil
1.4. ELECTRICAL PARAMETER SYMBOLS » 1X
1.5. SUBSCRIPTS FOR PARAMETER SYMBOLS » X

2. ALPHABETICAL LIST OF SYMBOLS Page Xl
3. RATING SYSTEMS FOR ELECTRONIC DEVICES Page XIX
3.1. DEFINITIONS OF TERMS USED » XIX
3.2. ABSOLUTE MAXIMUM RATING SYSTEM » XX
3.3. DESIGN - MAXIMUM RATING SYSTEM » XX
3.4. DESIGN - CENTRE RATING SYSTEM » XX
4. TYPE DESIGNATION CODE Page XXI
4.1. FOR DISCRETE DEVICES » XX
4.2. FOR INTEGRATED CIRCUITS »  XXH
4.2.1. Types designated by three letters and three figures »  XXIt

4.2.2, Types designated by three letters and four figures » XXIV

5. ALPHANUMERICAL LIST OF TYPES Page XXV




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.

Total values are indicated by upper case subscripts.
Examples: I, ic, Vga, Pe Pe

Values of varying components are indicated by lower case subscripts.
Examples: i, |, Ve, P Pe
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: | ., lew leaw lcav

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

Examples: 1. (ms), lcRMS)

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

A a Anode terminal

K, k = Cathode terminal
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E, e = Emitter terminal

B, b = Base terminal

C,c = Collector terminal

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

0,0 = As third subscript: The terminal not mentioned is open
circuited

S, s = As second subscript: Non repetitive. As third subscript:

Short circuit between the terminal not mentioned and the
reference terminal

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

. Fundamental symbols schedule (meaning of symbol with subscript)

i v p 1 \% P
e istantaneus value of the R.M.S. value of the variable component,
variable component or (with appropriate supplementary
c subscripts) the maximum or average
value (direct current) of the variable
component
E istantaneus average value (direct current and
B total value without signal) or (with appropriate
Cc supplementary subscripts) the total

average value (with signal), or the total
maximum value
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collector current

[ —
P—

f. Examples of the application of the rules:

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

|
Ie |
| IciRMS) |
| C
L o .
without l time
signal with signal
fig. 1
Ic - DG value, no signai
lcav - Average total value
lem - - Maximum total vaiue
lc(RMS) - R.M.S. total value
lcay - 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 r.

b. Voltages

For transistors normaily, 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 .

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

Examples: Vg, Vee, Vag
The reference terminal may then be indicated by a third subscript.
Examples: Vegg, Vecn Vaac

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: By, ¢ 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
symbo! with the appropriate subscripts.

Examples: h;, Zg, Yoo Nre

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
the device forms only a part are represented by the upper case symbols
with the appropriate subscripts.

Examples: H,, Z,, Hg, 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.

b. The small-signal volues of parameters are indicated by lower case sub-
scripts.
Examples: h, Z,,

c. 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; |, + h_V,
l, =hgl; + h,V,

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 voitages and currents in these equations may be complex quantities.

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

c common collector

j = common terminal, general

Examples: (common base)
=Y Vig + ¥ Vo
b =¥ Vip T Yoo Vap

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

e. 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

AMR

CC BO

CCSS

CEBO

CMRR

o

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 (coliector 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
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Es/b

Af

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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e

Gib

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, smali-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 emitter
and base

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

Collector cut-off current with specified reverse voltage 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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Output current during output short-circuit

Is/k Second breakdown collector current (with base-emitter junction
forward biased)

| Zener current

m Modulation factor

NF Noise figure

NF. Conversion noise figure

P, Output power of a specified circuit
PRT Power ratio test

P Total power dissipation

Mob- Base spreading resistance

o Cpec Feedback time constant

Rgg Base dropping resistance

Rae Resistance between base and emitter
Ree Collector dropping resistance

Ree Emitter dropping resistance

Rq Internal resistance of generator

R; Input resistance

R_ Load resistance

R, Output resistance

Rin Thermal resistance

Bih j-amb (Rip o) Thermal resistance junction-to-ambient

R j-case (Rin ic) Thermal resistance junction-to-case

r, Dynamic zener resistance
S+N

~ Signal and noise to noise ratio
SR Slew rate

SVR Supply voltage rejection

t Time

Tomb (Ty) Ambient temperature

Tease (T2) Case temperature

ty Delay time
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VBE

VBE (sat)

VBE] _VBEZ

|VBE] “VBEzj

lVBE] _VBEZI

AT
(BR) CBO
(BR) CEO

{BR) CER

< < < <

(BR) CES

V(BR) CEV

V(BR) EBO

VCB
VCBO

VC BV

VCE

Fall time

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

Rise time

Storage time

Storage temperature

Voitage 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

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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CEK

CEK (HF)

CEOC

CEO (sus)

< < < < <

CER

VCER (sus)

VCE {sat}
VCES

VCES (sus)

VCEV

VCEV (sus)

Veex
V

CEX {sus)

VCSS

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

Coliector-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 voltage

Supply voltage

Zener voltage

Common-base, smali-signa! value of the short-circuit forward transfer
admittance



Yie

Yio

Yob

Yoe

Pob

Poe

Pre

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-signai 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 angle 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}

Common-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 refated
values, usually shown in graphicaf 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 5ﬁly those char-
acteristics which are directly related to the application.

d. Rating. A value whith 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 principies 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 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 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 contro! adjustment,
load vaiation, 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.

XX



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

D OO w

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

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

I T XIGTMmMmODOTWD>»

T O

-1

N <X X C

Detection diode, switching diode, mixer diode

Variable capacitance diode

Transistor for af. 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

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 controlling 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

Voitage reference or voltage regulator diode
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4.2.

1) A multiple 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.

Muitiples 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 sertal 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 vy, 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 (eads, 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 CIRCUITS
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: g

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: T

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
Function

H Combinatorial circuit

J Bistable or multistable sequential circuit

K Monostable sequential circuit

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

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

O OO AW~

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.

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 leftter 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.

8. SOLITARY CIRCUITS

The FIRST LETTER divides the solitary circuits into:

S Solitary digital circuits

T Analcgue 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 1: If a circuit s 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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5. ALPHANUMERICAL LIST OF TYPES

Type Page Type Page Type Page
AF 106 3 BC 301 107 * BF 500A 227
AF 109R 5 BC 302 107 * BF 516 231
AF 139 7 BC 303 113
AF 239 13 BC 304 113 TAA 550 239
AF 2398 19 BC 323 117 TAAB11A 245

BC 377 119 TAA 6118 257
BC 107 25 BC 378 119 TAA 611C 267
BC 108 25 BC 440 123 TAA 621 281
BC 109 25 BC 441 123 * TAA 630S 293
BC 113 33 BC 460 127 TAA 661 299
BC 114 33 BC 461 127 TAA 691 307
BC 115 39 BC 477 131
BC 116A 43 BC 478 131 TBA 231 315
BC 119 45 BC 479 131 TBA 261 321
BC 125 47 TBA 271 239
BC 125B 47 BF 155 139 TBA 311 307
BC 126 51 BF 158 141 TBA 331 333
BC 132 55 BF 160 143 TBA 435 341
BC 139 57 BF 161 145 TBA 625A 349
BC 140 61 BF 166 147 TBA 6258 357
BC 141 61 BF 167 149 TBA 625C 365
BC 153 65 BF 173 155 TBA 631 373
BC 154 65 BF 222 161 TBA 641A 383
BC 160 73 BF 233 163 TBA641B 393
BC 161 73 BF 234 163 TBA 651 403
BC 177 77 BF 257 167 TBA 780 407
BC 178 77 BF 258 167 * TBA 800 415
BC 179 77 BF 259 167 * TBA 810S 427
BC 204 85 BF 260 171 * TBA 810AS 427
BC 205 85 BF 271 181 * TBA 820 439
BC 206 85 * BF 272A 185
BC 207 91 BF 273 191 * TGA 511 447
BC 208 91 BF 274 195 * TCA 600 455

BF 287 197 * TCA 610 455
BC 209 91 BF 288 201 *

TCA 900 463

BC 225 97 * BF 316A 205 * TCA 910 463
BC 288 99 * BF 454 211
BC 207 103 * BF 455 217 * TDA 1200 471
BC 298 103 * BF 479 223
BC 200 107 * BF 500 227 * SAJ 210 479
* 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. If is
particularly designed for use as preamplifier mixer and oscillator up to 260 MHz.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voltage (Iz = 0) -25 V
Veeo Collector-emitter voltage (I = 0) ~-18 VvV
Veso Emitter-base voltage (Ic = 0) -03 V
lc Collector current ~10 mA
Piot Total power dissipation at T,,, =45°C 60 mW

at T_,,,=66°C 60 mw
Ts,g Storage temperature -30 to 75 °C
T Junction temperature g0 °C
MECHANICAL DATA Dimensions in mm

Shield lead connected to case

& §
b +1
N 5.2m  12.7mn 3
N [ — .
il o]
S
45° . \
] ::I; i
0| —— | —
~
oy S i
/:/) . || 0.45mx
%, S c b i c-oom

TO-72

Supercedes issue daird 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 400
max 750

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lceo Collector cutoff
current (I = 0) Veg= =12V -10| uA
V gr) cao Collector-base
breakdown voltage
(le = 0) lc = -100uA -25 \
Vgr) ceo Collector-emitter
breakdown voitage
(I = 0) lc = -500 pA -18 \
V sr) eso EMitter-base
breakdown voltage
(Ilc = 0) le = -100 uA -0.3 \
Vae Base~emitter voltage le =-1TmA Vg=-12V| -0.25-0.325-0.38| V
le =-2mA Vi=-6V |-028-034 04 | V
hee DC current gain le =-1TmA Ve=-12V| 20 50 —
lc =-2mA Vg=-6V 70 —
fr Transition frequency lc =-TmA Vg=-12V
f =100 MHz 220 MHz
-C,, Reverse capacitance lc =-TmA Vg=-12V
f = 450 kHz 0.45 pF
NF Noise figure le =-1TmA Vg=-12V
R, =600 f=200MHz 5.5 7.5 dB
o Cpe Feedback time
constant lc =-1TmA Vg=-12V
f =25MHz 6 ps
Gp Power gain le =-3mA Vg=-10V
R =9200Q
f = 200 MHz 14 175 dB




AF 109R
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

Veao Collector-base voltage (I = 0) =20 V
Vero Collector-emitter voltage (I3 = 0) -5 V
Veao Emitter-base voltage (I = 0) -03 VvV
le Collector current -10 mA
Piot Total power dissipation at T,,, = 45°C 60 mw
at T,,,=66°C 60 mw .
stg Storage temperature -30 to 75 °C '
T Junction temperature 90 °C |
|
MECHANICAL DATA Dimensions in mm

Shield lead connected tc case

52m  2.7mn

$0.442002

95.5m
$ 4, Fmax
j —
:‘::”::_
1

TO-72

Supersedes issue dated 6/68 5 5/73



AF 109R

THERMAL DATA

Rih j-case  Thermal resistance junction-case max 400 °C/W
Rinj-amp  Thermal resistance junction-ambient max 750 °C/W
ELECTRICAL CHARACTERISTICS (T_,. = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
lcao Collector cutoff
current (lz = 0) Veg = -20V -0.5 -8 | nA
lceo Collector cutoff
current (I = 0) Veg=-18V -500 | uA
lego Emitter cutoff
current (I = 0) Vegg = -03V -100 | »A
Vge Base~emitter voltage lc =-1.5mA V= -12V [-320 -380 -430 |mV
e =-2mA V= -8V [-320 -380 -430 |mVv
Nee DC current gain le =~-185mA Vi=-12V | 20 50 —
lc =-2mA Vi=-6V 55 —
-C,, Reverse capacitance lc =-1TmA Vg=-12V
f = 450 kHz 0.25 pF
NF Noise figure lc =-2mA Vg =-12V
R, =60Q f = 200 MHz 48|dB
G, Power gain lc =-2mA Vg=-12V
R, =920Q Rg=1kQ
f =200 MHz 13 165 dB




GERMANIUM MESA PNP

AF 139

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
up to 860 MHz, )

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 22 VvV
Veeo Collector-emitter voltage (lg = 0) -15 V
Veso Emitter-base voltage (I = 0) -03 V
le Emitter current 11 mA
I Collector current -10 mA
Piot Total power dissipation at T, , =45°C 60 mW
at T, .,=66°C 60 mw
Tog Storage temperature ~30 to 75 °C
T Junction temperature 90 °C
MECHANICAL DATA Dimensions in mm
Shield lead connected to case

5(2max 12.7min :TT

s}

| R

J —

Qj ]
| 0.45mx

c-gon

TO-72

6/68




AF 139

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
lcso Collector cutoff
current (I = 0) Veg= -22V -8| nA
leeo Collector cutoff
current (I; = 0) Veg= -16V -500 | WA
leso Emitter cutoff
current (I. = 0) Vegg = -03V -100| uA
hee DC current gain le =-15mA Vie=-12V| 10 50 —
fr Transition frequency le =-15mA V=-12V
f =100 MHz 550 MHz
-C. Reverse capacitance le =-15mA Vi=-12V
f =100 kHz 0.25 pF
NF* Noise figure le =-186mA Vge=-12V
R, =60Q f = 800MHz 7 82| dB
Iue Cpre Feedback time
constant le =-15mA V., =-12V
f =25MHz 3 ps
[CIN Power gain le =-15mA Vg=-12V
RL=14kQf =800MHz[ 9 11 dB

* See test circuit.
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AF 139

1

Typical output characteristics
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AF 139

"
4
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1
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800

Input characteristics
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Typical transition frequency
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AF 139

(mS)
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Typical reverse admittance
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Typical output admittance
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AF 139

Power gain Typical interfering voltage and
power gain
Gev [ 1] L L_Ii Vo [T icross modulation factor x=|-[T' l I Gpb
) INNREREE e LTI T ITTTTT e
— = 5
’—"T'T"'{‘f o =1 T
" = .‘._ Seb | _}:%_ -
10 I, {1 | I R . |
| TYP. i 3 | =) oo | | Yim
| 1] 111 |
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10 \ []
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15
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TEST CIRCUIT

800 MHz transducer power gain pr and noise figure test circuit

200pF TUT
)= /L D>
0+2pF I
D Rg=6002 5 turns { /}. RL=14kQ
15kQ

8
‘ I | turns | 60Q2 H Receiver
U |
f=800MHz

L
5$-0002
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AF 239

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

VCES
VC EQ
VEBO
IC
Prot
T

stg
TI

Collector-emitter voltage (Vg = 0)

Collector~emitter voltage (Iz = 0)

Emitter-base voltage (I = 0)

Collector current

Total power dissipation at T, , = 45°C
at T, =66°C

Storage temperature

Junction temperature

=20 V

-15 Vv

-0.3 VvV

-10 mA

60 mw

60 mw

-30 to 75 °C
90 °C

MECHANICAL DATA

Shield lead connected to case

5, 2max 12.7min

Dimensions in mm

$0.44%003

0.45max

c-oon

13

TO-72

6/68



AF 239

THERMAL DATA

R

Rth j—amb

th j-case

Thermal resistance junction-case
Thermal resistance junction-ambient

400
750

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T,

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
Ices Collector cutoff
current (Vge = 0) Veg=-20V -8| nA
lceo Collector cutoff
current (I; = 0) Vg =-15V -500| uA
leso Emitter cutoff
current (I = 0) Vgg = -03V -100]| #A
Vee Base-emitter voltage le. =-2mA  Vg=-10V -350 mV
le =-5mA  Vg=-5V -400 mV
Neg DC current gain le =-2mA  Vg=-10V] 10 —
le =-5mA  Vg=-5V 30 —
fr Transition frequency le =-2mA  Vge=-10V
f =100 MHz 700 MHz
-C., Reverse capacitance le =-2mA  Vg=-10V
f =450 kHz 0.23 pF
NF* Noise figure le =-2mA Veg=-10V
R, =60Q f = 800MHz 5 6| dB
G, " Power gain le =-2mA  Vg=-10V
R, =2kQ f =2800MHz | 11 14 dB

* See test circuit.
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AF 239

Typical output characteristics Typical output characteristics
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AF 239

Collector cutoff cur

rent

Noise figure
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AF 239

(mS)
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@

Typical reverse admittance
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Typical transfer admittance
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AF 2

39

Power gain Power gain
S [T CL] o T ITTL] T
NI TS5 N 1 N L 0 T D A SO e |
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TEST CIRCUIT

800 MHz transducer power gain pr and noise figure test circuit

200pF I TUT
Y |
) 1 e ) ——
0+2pF
}Rg=600 5 turns /H/\ R.= 2 kO
wpr G

1.5k0

turns | 602 | | Receiver
U —|
C f=800MHz |>

$-0002
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GERMANIUM MESA PNP

AF 239S

UHF PREAMPLIFIER

The AF 239S 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 VvV
Veeo Collector-emitter voltage (l; = 0) -15 V
Vego Emitter-base voltage (I = 0) -03 V
I Collector current -10 mA
Piot Total power dissipation at T, =45°C 60 mw
at T,,=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
. 5, 2max 12_7min :TT
- e o
| h=3
N
g E :J: \
0| ~ — —
o éI [ i
. 0.45m2%
c-oon
TO-72
19 6/68



AF 2395

THERMAL DATA

R

R!h j—amb

th j-case

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

400
750

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
Ices Collector cutoff
current (Vgz = 0) Vg = -20V -8( pA
lceo Collector cutoff
current (I = 0) Veg = -15V -500( nA
lego Emitter cutoff
current (I = 0) Vgg = -0.3V -100( pA
Vae Base-emitter voltage le =-2mA Vg =-10V -350 mV
le =-5mA Vg =-5V -400 mvV
hee DC current gain le =-2mA Vg =-10V | 10 —
le =-5mA Vg =-10V 30 —
fr Transition frequency le =-2mA Vg =-10V
f =100 MHz 780 MHz
-C.. Reverse capacitance le =-2mA Ve =-10V
f = 450kHz 0.2 pF
NF* Noise figure le =-1TmA Vg =-10V
R, =600
f =800 MHz 5| dB
Gp* Power gain le =-2mA Vg =-10V
R =2k R, =600
f = 800 MHz 125 15 dB

*

See test circuit
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AF 2393

_IC
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8

Typical output characteristics
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AF 2393

Collector cutoff current

Power rating chart
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TEST CIRCUIT
860 MHz transducer power gain pr and noise figure test circuit
200pF TUT
~
Z
0+2 pF
- | —
D Rg=6002 5 turns M R =2 k)
I =Gy
1.5kQ
8
turns | 60Q) | | Receiver
|
f=800MHz
1
1 $-0002
— O e
Vee Vee
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SILICON TRANSISTORS
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SILIGON PLANAR NPN

BC 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

VCBO
VCEO
VE BO

Collector-base voltage (I = 0)
Collector-emitter voltage (i = 0)
Emitter-base voltage (I = 0)

Collector current

Total power dissipation at T, =25°C

amb T

at T_,.,=25°C

case

Storage temperature
Junction temperature

50V | sov | 30V
45V | 20V | 20v
6V | 5V 5V
) 100mA
0.3 W
0.75W
-55 to 175 °C
175 °C

MECHANICAL DATA

5 3max

12.7min,

Dimensions in mm

:
—

,‘:l‘
——
—

¢ Oﬁgmax

PO18-a

(sim. to TO-18)
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BC 107
BG 108
BC 109

THERMAL DATA

R
R

Thermal resistance junction-case max 200 °C/W
Thermal resistance junction-ambient max 500 °C/W

th j~case

th j—amb

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

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I, = 0) for BC 107
Vg =40V 15| nA
Vg =40V T, =150°C 15 | pA
for BC 108 - BC 109
Vg =20V 15] nA
Vg =20V T, = 150°C 15| pA
V (ex)cBo Collector-base
breakdown voltage
(le =0) lc =10pA
for BC107 | 50 \Y
for BC108 | 30 \Y
for BC 109 | 30 v
V(griceo " Collector-emitter
breakdown voltage
(I3 = 0) lc =10mA ,
for BC107 | 45 \
for BC108 | 20 \
for BC 108 | 20 \
Vigrieso Emitter-base
breakdown voltage
(Ic=0) le =10pA
for BC 107 6 v
for BC 108 5 \%
for BC 109 5 \%
Vigsatyr Collector-emitter
saturation voltage le =10mA |3 =05mA 70 250 | mV
lc =100mA Iz =5mA 200 600 mv
Vge” Base-emitter voltage le =2mA V=5V 550 650 700| mv
lc =10mA Vi =5V 700 770 mV
Vg (saty» Base-emitter
saturation voltage lc =10mA I3 =05mA 750 mv
lc =100mA lz =35mA 900 mV
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BG 107
BG 108
BC 109

ELECTRICAL CHARACTERISTICS

{continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee* DC current gain le =2mA Vo =5V
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|200 280 450| —
for BC 108 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| —
le =10pA Vg =5V
“or BC 107 120 —
for BC107 Gr. A 90 —
for BC107 Gr. B| 40 150 —
for BC 108 120 —
for BC 108 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 —
hee 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 BC108 Gr. C 500 —
for BC 109 370 —
for BC109 Gr. B 300 —
for BC109 Gr. C 550 —
lc =10mA Vg =10V
f =100 MHz 2 —
Ceso Collector-base
capacitance e =0 Vg =10V
f =1MHz 4 6| pF

* Puised: puise duration = 300 us, duty factor = 1%.
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BG 107
BG 108
BC 109

ELECTRICAL CHARACTERISTICS

(continued)

Test conditions

Parameter Min. Typ. Max. | Unit
Cero Emitter-base
capacitance le =0 Vegg =05V
f  =1MHz 11.5 pF
NF Noise figure lc =02mA Vg =5V
R, = 2kQ f =1kHz
B = 200Hz
for BC 107 2 10| dB
for BC 108 2 10 | dB
for BC 109 15 4|dB
le =02mA V=5V
Rg = 2kQ
f =10Hzto 10 kHz
B =157 kHz
for BC 109 15 4|dB
hie Input impedance lc =2mA V=5V
f =1kHz
for BC 107 4 k(2
for BC 107 Gr. A 3 kQ2
for BC 107 Gr. B 48 kQ2
for BC 108 5.5 k2
for BC 108 Gr. A 3 k2
for BC 108 Gr. B 4.8 kQ2
for BC 108 Gr. C 7 k2
for BC 109 5.5 k2
for BC109 Gr. B 4.8 kQ2
for BC 109 Gr. G 7 k2
h,. Reverse voltage ratio le =2mA Vg =5V
t  =1kHz
for BC 107 2.2x 104 —
for BC107 Gr. A 1.7 x 104 —
for BC 107 Gr. B 2.7 x 104 —
for BC 108 3.1 x 104 —
for BC 108 Gr. A 1.7 x 104 —
for BC108 Gr. B 2.7 x 10 —
for BC108 Gr. C 3.8x 10 —
for BC 109 3.1x10= —
for BC109 Gr. B 2.7 x 10« —
for BC109 Gr. C 3.8x 10+ —
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BG 107
BG 108
BC 109

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee Output admittance le =2mA Vg =5V
f =1kHz
for BC 107 20 ¢85
for BC107 Gr. A 13 uS
for BC107 Gr. B 26 us
for BC 108 30 ©S
for BC108 Gr. A 13 us
for BC108 Gr. B 26 ©s
for BC108 Gr. C 34 ©Ss
for BC 109 30 uSs
for BC109 Gr. B 26 us
for BC109 Gr. C 34 ©Ss
Typical output characteristics Typical output characteristics
(for BC 107 only) (for BC 108 only)
Ic ; ; LS 0021 [c I e — GS 0
(mA) 0.35 '“lA (mA) 0.28 mA
! 1
80 0.30 mA 80 0.24 mA
= J |
0.25 mA = 020 mA
60 | 60 T
0.0 mA: 0.16 mA
[ t
0 0.15 mA a0 0.12 mA
i |
0.10 mA 0.08 mA
I
2 0.05 mA 20 0,04 mA
1 T
. 1,=0
0 's° " 0 . B J
0 4 8 12 16 Ve V) 0 4 8 12 16 Vg (V)

29



BG 107
BG 108
BC 109

Typical output characteristics DC transconductance

(for BC 109 only)
Ic GS 0023 ]C T T GS 0021}
(mA) \ {mA) I T 11
A= 5V
0.20 mA CE
3 i 1 ] }
0.16 mA
. | .
0,12 mA 0.1 . .
t - T i § /§ ‘
T T I
40 ]
. 0.08 mA u . NTYP
001l | [/
20 0.04 mA / |
I 7 |
o= /
B 0.001 ”
0 4 8 12 b Vg W) 0 0.2 0.4 0.6 0.8 Voe (V)
DC normalized current gain Collector-emitter saturation voltage
hre, G$ 0035 - GS 002
Vee T
(mV) _‘, e L e =200 L TW
1.6 - 160 AN ‘ j
1 1T 45°C W | ‘
L S 1 SO I 8
1.2 1 %4,_/.9,f ~i b r
,//,:A_fzsuc_ LN 120 Lo »L' k/_
I~ 1
/’:// T |
0.8 - i N8
» ™ - t t
L’—/ ||| NORMALIZATION || | :
o . 80 e J 1 %
0.4 | | |[]hee latle-2mA ] | ﬂ 1 7
Toms - 25°C Ve -5
e I ] §E
0 40
0.01 0.1 1 10 1o (mA) 0.01 0.1 1 10 I (mA)
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BG 107
BGC 108
BC 109

Collector-base capacitance

Cero %Hﬁ I —[ m—‘?
{PF) L 1g=0—

8 . |

]
]

|

S~

T T F

' |
N e
|

o
&

12 16 Ve (V)

Noise figure (for BC 109 only)

(k) AN X N I
INUNRANNY
1.5dP NN\ ]
100 N1 N K \\l
N i
s - N \\XE‘L;
N _ \
NN NN

[Vee = OV : 548’
Lf = 100Hz ~ ]
6dB
0.1 B 202 | I 7d8B

0.001 0.01 0.1 Ic {mA)

Transition frequency

[ TTT

T ll ) Bl
180 _Jf] ‘> Lt |
160 E~J %A D | j J\r
L + Al L
e i
Reiidnasis
100 ’ 1; #T i\

0.1 10

(MHz)
200

T~
BN
ol

| A

Noise figure (for BC 109 only)

Rg \1 T\ ;o'
(k Q) N — Ok
AN N \J,%g@
A R LEN A %
NN N \
10 DDA h
WNINL N N
NN N TN
[1.5d8
N N A\i L h \
N
1 AN ‘\ \>< 2dB
1 [
ANl
AN
FVee =5V T IOKY J =
Lf = 1KHz NN \_rd.B
0.1/ B - 200 Hz 1 ﬁb §dB ~1.5dB
0.001 0.01 0.1 e (mA)




BC 107
BC 108
BC 109

Noise figure (for BC 109 only)

GS 0033

Re| g =5v . 6 |
tk @) | N N %% ]
N [~ ~. ._5%
f 10Hzto 10 kHz &\ )
B _15.7 kHz 76
10 ~N ™
y Y \\
X
~d— s
1 \
-
™~ 7 \\JCBL/
g ‘3CB\ _—
L ~.,4d8
7dB\ 6dB
0.1 LT
0.01 0.1 e {MA) 1

Power rating chart

Pml S 0032
(mW)
250 \[
200 L |
B o |
150 P |
6\6\4
&
100
50
0
50 75 100 125 Tams {°C)
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BC 113
SILICON FLANAR NPN BG 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 V
Veeo Collector-emitter voltage (I = 0) 30 V
Veso Emitter-base voltage (I = 0) 6 V
I Collector current 50 mA
Pio Total power dissipation at T, , =25°C 200 mW
at T,,.=25°C 500 mW
sta Storage temperature -55 to 125 °C
T] Junction temperature 126 <C
MECHANICAL DATA Dimensions in mm
69™ __ 102mn 4
. . B
‘ <
x (@)
[} “6-
€  e— —
L'Ir; s— —
ol :’ Ii::l
P040-A
TO-18 epoxy
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BG 113
BC 114

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
lees Collector cutoff
current (Vg = 0) Ve =20V 50| nA
Ve =20V T,,, = 65°C 5] pA
Vgryceo Collector-emitter
breakdown voltage
(I =0) lc =10mA 30 v
V gry caoCollector-base
breakdown voltage
(le=0) e =10pA 30 %
V(&r) eBo EMitter-base
breakdown voltage
(Ilc = 0) le =10nA 6 Y
Ve Base-emitter voltage le =1mA V=5V 064 0.7
hee DC current gain le =10pA V=5V 170 —
lc =100pA V=5V 120 250 —
lc =1mA Vg=5V 200 1000 —
lc =10mMA V=5V
for BC 113 400 —
for BC114 | 200 400 —_—
fr Transition frequency lc =1mA V=5V
for BC 113 60 100 MHz
for BC 114 70 100 MHz
Ceyo  Collector-base
capacitance le =0 Vg =5V 27 4 | pF
NF Noise figure le =100A V=5V
Rg =10k f=1kHz
B =200Hz
for BC 113 2.5 cB
for BC 114 1.5 3| dB

*

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

34



BG 113
BC 114

Typical output characteristics

I GG 0044
© I M ———
(mA) 4.5
4
- i
T
I
12 1 L
25
0.8 2
i J 15
0.4 1
L, 05 Al
0 T[]
0 5 10 15 20 Ve, V)

DC transconductance

|
i T /
{mA) — ALI\ ;\];— ﬁ | . Y I'I
i j n /j/
| V87,
| 7
yAR M
o S ]
ST T
0.01 / I
ravAVA
0005.45 0.5 Q.55 0.6 0.65 V(v

Typical output characteristics

d 90 i
(mA) 1 80
f 70
16

Y/ e
/a8 o
7, .
-
YUY / /1 30___‘r
—] — |
20
4 ] L
|7 l; 10 A
0 IR
0 0.4 03 1.2 Te V00
DC current gain
e T T T
L“ YLE%‘“_‘ 145°C T 1
50C |1
I
400 /| EFL \
/ \
300
200 ||,
- HERNINE
10 ‘ Jﬁ
& e
ol [ [ 1]
0.01 0.1 Il i10 1L {mA)
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BC 113
BGC 114

Coliector-emitter saturation voltage Collector cutoff current
G 004 (. 07
Ve s T T T lirs I
™) I 101, (nA) { V., 20V
\ |
! e
[ \
1 / 10 1 i /K I
/ | d
I f ] 7
v
e |
s i
0.1 1 L |
o a—
[
[ ]
0.01 0.1 L
0.01 0.1 1 10 1, (mA) 25 35 45 55 T,mo (C)
Transition frequency Typical normalized h parameters
fy n, — GSs o
(i iHz) J11I110” — J] Vor 5V
“ / ‘ f 1KHz Vil
106
‘ T ™ | hee /]
// ~
8C 2.
/ g _)' :’-_‘—:rh‘ Z
b 1 Noe fot g N
F = ~ A
60 [P h. \C
h
0.1 L
40 N\
20 | 0.01

0.1 1 10 1. {mi) 01 02 05 1 P 5 I, (mA)
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BG 113
BC 114

Typical normalized h parameters

GS 005
h

" [ |, 1 mA

3

f 1 kHz

0.8

0.6

0 5 10 15 200 v, ()

Noise figure (for BC 114 only)

R ‘ < e
(Kw) i \\ N AN
[— 5 N A Y
— - S\ AN A\/
1 1kHz N ,\0}
100 |_B_©00 Hz J \\76“ Sl
NGO N
3 AN A Y
AN Y
NN
10 ™ ; N\
—+— !
NN . \ [\
N T =) T = X
N N ! _
N N vl A ]
| +
1 \\ ‘\5‘ )
N T N
No A A
T N y 4
1 e aall
1
} ~d t
~
0.1 L I [
0001 0.01 01 L(ms)

Noise figure (for BC 114 only)

R — as o
Ky | ‘ v sv] |
¢ 100 Hz—]
B 20 '_,'Z
100 i
i
S\ )
AN 1]
L I
10 NN
AN
A WA WA W
L VI VI
]
1 AV
&AL
£O
1
] ]
0.1 L H i
0.001 0.01 0.1 I, (MA)
Noise figure (for BC 114 only)
(D95 T T .

(Ku) V. 5v \L\\‘ N l
——1 10 kHz ] N G
B 2kHz ‘ o

100 \\79

\\9 \\
e WSA. N
AN
\\\
10 < N \\
N L N
\‘ h Y
N 2 "
—
1 \<__,\“
™ KN
/0
\5'\
0.1 | ™~

0001 0.01 0.1 I (mA)




BG 113
BC 114

Noise figure {(for BC 114 only)

Power rating chart

N, s P.. 05
(dB) w__“‘J[ ! 5[ v w (m\4) [
B 15.7 kHz
) // 160 \ ‘
<
6 S 126 \\
N /
. ™ .
4 AN /1 \Q)A t0 \
2 \\ X A ] ac \\
N ><_‘// \
N
o1 10 100 Rg (Ku) 025 75 100 Tom, [°C)
TYPICAL APPLICATION R, = 470k
Audio preamplifier R, = 1.8 MQ
“ R, = 18k
R, =10kQ
f]: R, = 33k
-Q oulpul Ré — 82 kQ
R, = 270kQ
Ry = 22kQ
R, =2.2kQ
Input O—— RlO = 8.2kQ
R, = 22 kQ
R,, = 27 kQ
C, =1uF 5V
C, =02uF 12V
[J”‘ C, =5uF 15V
C, =5uF 5V
C; = 0.015uF
Overall performance Cs =0.15uF
C, = 0.0039 uF
Sensitivity < 150 mV for 100 1A, C; = 0.039 uF
cutput into 2002 load Co =5uF 10V
Input impedance > 15 MQ Cyp=100uF 5V
fﬂign_al/noi.se rz;xtioIt o ;S\ldB C,, = 100 uF 50V
aximum input voltage - ;
Bass boost ? + 10 dB (60 Hz) 2& - fgokfﬂ"rri?_rl og
Bass cut - 15dB (60 Hz) RVQ-— 50 kQ Anti-lo
Treble boost + 10 dB (12 kHz) 3= g
Treble cut - 13dB (12 kHz) 81 = gg H;‘
, =
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BC 115
SILICON PLANAR NPN

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.

ABSOLUTE MAXIMUM RATINGS

Veso Coilector-base voltage (I = 0) 40 VvV
Veeo Collector-emitter voltage (I = 0) 30 V
Veso Emitter-base voltage (I = 0) 5 V
e Collector current ’ 200 mA
Piot Total power dissipation at T, =25°C 03 W
at T ,=25°C 08 W
Tag Storage temperature -55 to 125 °C
Ti Junction temperature 125 ©°C
MECHANICAL DATA Dimensions in mm
61max 12 7min. é
o2 : Y
~
S
% T — =
= 1
gl :l,:u
I
“l m— —
P0O3%-A
TO-39 epoxy
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BC 115

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 125
max 330

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
Ieso Collector cutoff
current (I = 0) Vg =20V 100 [ nA
Veg =20V T, = 65°C 5| pA
V(sr) ceo Collector-base
breakdown voltage
(e =0) lc = 100 A 40 \
V(eryceo“Collector-emitter
breakdown voltage
(lg=0) lc =30mA 30 \
V(er) eso Emitter-base
breakdown voltage
{Ic=0) lc =10pA 5 %
Vee (sary” Collector-emitter
saturation voltage lc = 100mA
lg = 10mA 0.4 1
Vie Base-emitter voitage le =10mA Vg =10V 0.65 \
lc =100mA Vg =10V 0.76 \Y
ViE (sa) Base-emitter
saturation voltage le =100 mA
lg = 10mA 08 09|V
Nee™ DC current gain lc =100RA Vi =10V 95 —
lc =1mA  Vg=10V 50 145 —
lc =10mA V=10V | 100 170 400| —
le =100mA V=10V 50 150 —
fr Transition frequency lc =10mA Vg =10V 80 MHz

* Pulsed: pulse duration = 300 ps, duty factor = 1%.
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BC 115

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
Cesg  Collector-base
capacitance le =0 Veg = 10V
f =1MHz 12 25| pF
hie Input impedance le =10mA V=10V
f =1kHz 550 Q
h,e Voltage feedback ratio le =10mA V=10V
f =1kHz 0.9x104 —
hoe Output admittance le =10mA V=10V
f =1kHz 50 uS |
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BC 116A
SILIGON 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

Veso Collector-base voltage (Iz = 0) -45 VvV
Veeo Collector-emitter voltage (I = 0) -40 V
Veso Emitter-base voltage (I. = 0) -5 Vv
I Collector current . -500 mA
Piot Total power dissipation at T, , =25°C 03 W
at T, =25°C 08 W
MECHANICAL DATA Dimensions in mm
6 1max 12.7m™n é
L i - ()]

TO-39 epoxy
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BC 116A

THERMAL DATA

Rih j-case Thermal resistance junction-case max 125 °C/W
Rihj.amp Thermal resistance junction-ambient max 330 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
Icso Collector cutoff
current (Iz = 0) Veg =-20V -100 | nA
Veg =20V T,,=75°C -10| pA
V(gr) cso Collector-base
breakdown voltage
(le=0) lc =-10pA -45 \Y;
V(sryceo™ Collector-emitter
breakdown voltage
(Ilg = 0) lc =-10mA -40 \Y
V(sr) eso EMitter-base
breakdown voltage )
(le =0) le =-10pA -5 \
Ve sany” Collector-emitter
saturation voltage le =-50mA lg=-5mA -0.25| V
le =-150mAl; = -15mA -040| V
Vee* Base-emitter voltage le =-10mA Vg =-10V -0.70 v
le =-50mA Ve =-1V -0.75 -1 v
Ve (sary” Base-emitter
saturation voltage le =-50mA |3 =-5mA -0.80 \
lc =-150mAl; = -15 mA -1 13| V
hee DC current gain le =-100pA Vg =-10V| 30 90 —
le =-10mA Vee=-1V | 60 150 —
lc =-50mA Vg=-1V | 60 150 —
le =-180mAVe =-10V | 80 150 240| —
fr Transition frequency le =-830mA Ve =-10V|[130 200 MHz
Ceso Collector-base
capacitance le =0 Veg = -10V .
f  =1MHz 5 10| pF

* Pulsed: pulse duration = 300 ys, 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

Veeo Collector-base voltage (I = 0) 60 V
Veeo Collector-emitter voltage (I = 0) 30V
Veso Emitter-base voltage (I = 0) 5 V
Piot Total power dissipation at T, = 25°C 08 W
at T, .= 25°C 5 W
at T, =100°C 28 W
Tag Storage temperature -55 to 200 °C
T; Junction temperature 200 ©°C
MECHANICAL DATA Dimensions in mm
_ 6'6max“ {2.7min . é
1} i
o
1] o
5|5 —
3% —
I
©| 6 J
1 PCO8-B

(sim. to TO-39)
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- BCG 119

THERMAL DATA

R
R

Thermal resistance junction-case max 35 °C/W
Thermal resistance junction-ambient max 220 °C/W

th j-case

th j-amb

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

Parameter Test conditions Min. Typ. Max. |Unit

leso Collector cutoff
current (I = 0) Vg = 40V 100 | nA
Vg =40V T,.,=150°C 20| pA

V(gr) ceo Collector-base
breakdown voltage

(le =0) lc =100 pA 60 \Y
Veeogsusy” Collector-emitter
sustaining voltage
(I = 0) Ilc =30mA 30 |V
V(gr) eBo EMitter-base
breakdown voltage
(Ic = 0) lg =100 pA 5 \Y
Ve sary” Collector-emitter
saturation voltage lc =180mA Iy = 15mA 015 035 V
lc =500mA I =50mA 04 11|V
le =1A lg = 100 mA 08 15|V
Vie™ Base-emitter voltage lc =500mA V=10V 1 18| V
lc =180mA V=1V 0.85 1]V
Vie sy Base-emitter
saturatior. voltage lc =150mA Iz = 15mA 09 12|V
e =1A lg =01A 1.4 2l v
Nee™ DC current gain lc =580mA V=1V 40 100 —

e =150mA V=1V | 40 90 120|—
lc =500mA V=10V | 25 60 —

hee,/"FE, Matched pair le =800mA V=5V 14| —

fr Transition frequency lc =80mA V=10V | 40 MHz

Ccro Collector-base
capacitance le =0 Veg = 10V 12 25 | pF

* Pulsed: pulse duration = 300 ys, duty factor = 1%.
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BC 125
SILICON PLANAR NPN BC 125B

AUDIO DRIVERS

The BC 125 and BC 125B are silicon planar epitaxial NPN transistors in TO-39 epoxy
package. They are designed for use as audio drivers.

ABSOLUTE MAXIMUM RATINGS i BC 125 | BC 125 B
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
I Collector current 05 A
Piot Total power dissipation at T,,, =25°C 03 W
at T e =25°C 08 W
Taq Storage temperature . ~565 to 125°C
T Junction temperature 125°C
MECHANICAL DATA Dimensions in mm
» 4max mi 'E
61 127™ &
}“‘-I
)
| -
1
™ I
‘:’_ I
:H:l
P039-A

TO-39 epoxy
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BG 125
BC 125B

THERMAL DATA

R
R

th j—-case

th j—amb

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
lcso Collector cutoff
current (I = 0) for BC 125
Veg = 20V 0.5 100 | nA
Vg =20V T, =75C 20 | pA
forBC125B
Veg =40V 0.5 100 nA
Veg =40V T, ., =75C 20 | pA
V(er) ceoCollector-base
breakdown voltage
(le =0) lc =10uA
for BC 125 50 \
forBC125 B 60 \
Veeorsus) Collector-emitter
sustaining voltage
(lg = 0) lc =30mA 30 \
V(gr) eso EMitter-base
breakdown voltage
(lc = 0} lc = 10pA
for BC 125 5 \
forBC125B 6 \Y
Vce (saty” Collector-emitter
saturation voltage forBC 125
le =150 mA
lg =15mA 02 25|V
forBC 125 B
lc =150 mA
lg =15 mA 015 025V
lg = 50mA 0.4 08|V

* Pulsed: pulse duration = 300 ps,

duty factor = 1%.
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BG 125

BC 1258

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit
Vie™ Base-emitter voltage lc =80mA V=1V 0.72 \
Vie (sary” BasS€-eMmitter
saturation voltage for BC 125
Ilc =150mA
lg = 15mA 1 13| Vv
forBC125 B
lc =150mA
lg = 15mA 0.87 11V
lc = 500 mA
lg = 50mA 14 13|V
heg” DC current gain for BC 125
le =1mA V=1V 50 —
lc =10mA V=1V 70 —
le =50mA V=1V 30 75 —
le =150mA Vg =1V 30 60 —
lc =1mA  Vg=10V 25 55 —
lc =10mA Vg=10V | 30 75 —
forBC125B
lc =1mA Vg =1V 85 —
lc =10mA Vg =1V 45 100 —
lc =50mA Vg =1V 95 —
fe =150mA Vg =1V 40 8 120 —
lc =500mA V=10V 70 —
fr Transition frequency lc. =50mA V=10V | 200 350 MHz
Ceso Collector-base
capacitance le =0 Vg = 10V
f =1MHz
for BC 125 6 12| pF
for BC125 B 5 8] pF
* Pulsed: pulse duration = 300 ps, duty factor = 1%.
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BG 125
BG 125B

Typical output characteristics
(for BC 125 B only)

GS 0063

|
(mAC] !/// 4'5&
\# 4mA
250 07&/475 Py
200 // / ,/ o
/ / 2.5mA
/ ( 2rflA
I 10
100 E // 1mA
/ |
50 0.5mA
o < B = 0
0 0.2 0.4 0.6 0.8 Ve V)

Collector-emitter saturation voltage

GS 00635

0.5
S
CE(sat)| Ic=10Ig .
V) //
/ ,
/
0.1 -
14
V]
0.05 =
\N V’,‘
0.01
0.1 1 10 100 I, (mA)

DC current gain {for BC 125 B only)

h GS 0064

e [T 111

VCe=1V
45°C
120 P “T N
1
P 25°C \\

100 P B=s SN

80 L N

»

60

) \
20

0

0.1 1 10 100 I, (mA)

Power rating chart
P“,, GS 0066
W)
0.3
\\
0.2 N~V by
2,
$~1
/,9
0.1 AN
A
0
25° 50 75 100 Tyms (°C)
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SILICON 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

Vero Collector-base voltage (I = 0) -35 VvV
Veeo Collector-emitter voltage (l; = 0) -30 V
Vero Emitter-base voltage (I = 0) -5 Vv
I 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 Dimensions in mm
6 .}max 127 min. é
. . Lo
~
E
1
é — =
I
g e m—
I
A ——
P039-A
TO-39 epoxy
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BC 126

THERMAL DATA

R

th j-amb

th j-case

Thermal resistance junction-case
Thermal resistance junction-ambient

125
330

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lco Collector cutoff
current (I = 0) Vg = -20V -100| nA
Vg =-20V  T,.,=75°C -20| uA
V(gr) cao Collector-base
breakdown voltage
(il = 0) lc =-10pA -35 \Y
V(gr) ceo Collector-emitter
breakdown voltage
(Il =0) lc =-10mA -30 \Y
V(gr) eno Emitter-base
breakdown voltage
(lc =0) le =-10pA -5 \Y
Ve (sary Collector-emitter
saturation voltage lc =-50mA
lp =-5mA -0.25( V
lc =-150mA
Iz =-15mA -0.50[ V
Vae Base-emitter voltage lc =-50mA Vg =-1V -0.75 -1V
Vge (san  Base-emitter
saturation voltage lc =-150mA
lg =-15mA -1 13| V
lc =-50mA
Iz =-5mA -0.8 \Y
hee DC current gain lc =-50mA V,=-1V| 30 80 —
lc =-150mA Ve=-1V| 30 60 120 —
f; Transition frequency lc =-B0mA Vi =-20V 200 MHz
Ccro Collector-base
capacitance e =0 Vg = =10V
f =1MHz 5 pF
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BG 126

Typical output characteristics

—le /l/_ G008
(mA) / 35 “\LB mA
160 I [
V.S 2.5 m‘A
// 2 m/l\
120 J
/ L 1.5 mA
80 / / _—
| [ 1
[
40 Ig = 0.5 mA
ol ||
0 lg=0 \ \
0 03 04 0.6 0.8 —Ver V)

Typical DC transconductance

LS OUBY

-V
SOTTI T
Wl Veg=—1V
1
/]
P4
0.8] A A A
LTV
aC ////
;—ﬁ:glj:%>" yigl
0.6 750 € -
=
0.4
0.2
0.1 1 10 100 —Ic (mA)

Typical output characteristics

GS_ 0082

_.[c

—
A
(mA) o] | //
16 anre - /
|| :
o L.xs mh / //

/
|

/]
AT I
//

0.06 MA—T—3 7
V] P s /
LU 7
__‘B = 0.03 mA
l ‘ lB =Q
0 \
0 10 20 30 40 —Vee (V)
Typical DC current gain
hFE [ |_’_| ‘ | GS LuB6
140 _Vep==10V
120 75° ¢
T | N
L1
100
L 25° C
TN
00 pLgEin
. //’ L1 \\
//’—/L/ \
-l
10
20
0.1 1 10 100 —I¢ {mA)
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BC 126

Typical collector emitter Power rating chart
1 saturation voltage e . o5 0066
w)
“eay
V)
Ic =101 0.3
N
A \
10" 0.2 \\/'1’,(\
2 &
S
prd i
il N
0.1 AN
\\
102 0
25 50 75 . 100 T.m, (°C)
10" 1 10 107 -l (mx) 10°
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BC 132
SILICON PLANAR NPN

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 (. = 0} 30 V
Veeo Collector-emitter voltage (I = 0) 25 VvV
Veso Emitter-base voltage (l. = 0) 6 V
le Collector current 20 mA
P Total power dissipation at T, , =25°C 02 W

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

6=9max 10:2min.

$55™"
(il
[l
_||gosgm>

F040-A

TO-18 epoxy
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BG 132

THERMAL DATA

R

th j—amb

th j-case

Thermal resistance junction-case
Thermal resistance junction-ambient

max 200
max 500

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(Tamp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lego Collector cutoff
current (I = 0) Veg =5V 100 | nA
Veg =5V T, = 65°C 3[pA
V(gry ceo Coliector-base
breakdown voltage
{le =0) le =100 pA 30 \
V(gr) ceo Collector-emitter
breakdown voltage
{lg =0) lc =10mA 25 \'%
V(gr) eso EMitter-base
breakdown voltage ‘
{le =0) le = 100 pA 6 \'%
Ve (say Collector-emitter
saturation voltage le =1mA
lg =01mA 035| V
Nee DC current gain le =50pA V=10V 50 —
le =1TmA Ve =10V 60 300 | —
Ccgo  Collector-base
capacitance le =0 Vg =5V 2.2 4 [ pF
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BG 139
SILICON 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

Veeo Collector-base voltage (I = 0) -40 V
Vceo Collector-emitter voltage (I = 0) -40 VvV
Veso Emitter-base voltage (I = 0) -5 Vv |
I Collector current -05 A
Pt Total power dissipation at T, , =25°C 07 W
at T, =25°C 3w
Toy Storage temperature -55 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

L 6'6max 12’7mm . o

T 2
=}
X} X
é é } i
w0 =
o3| 0 —
.| 6| 121
| e e—
POGS-B

(sim. to TO-39)
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BC 139

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

58
250

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 (I = 0) Veg = -30V -100 | nA
Vep =-30V T, =75C -50 | pA
V(er) ceoCollector-base
breakdown voltage
(le =0) lc =-10uA -40 \
V(sryceo Collector-emitter
breakdown voltage
(lg =0) lc =-10mA -40 \
V(gr) eBo Emitter-base
breakdown voltage
(I =0) e = -10pA -5 \
Ve (sary Collector-emitter
saturation voltage lc = -300 mA
lg = -30mA -0.45 -08|V
Ic =-500mA
lg = -50mA -1 \
Vee Base-emitter voltage le =-10mA
Ve = -10V -0.7 v
le =-100mA
Veg = -10V -0.77 \
le = -300mA
Ve =-1V -0.97 \

* Pulsed: pulse duration = 300 us,

duty factor = 19%.
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BC 139

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. Unit
Pee* DC current gain lc =-10mA
Vg = -10V 90 —_—
lc =-100mA
Vg =-10V 40 90 —
l. = -150mA
Vg = =1V 45 —
lc = -300mA
VCE =-1V 20 35 —_
fr Transition frequency lc =-50mA Vg =-10V 200 MHz
Ccso  Collector-base
capacitance e =0 Veg = =10V
f =1MHz 6 pF

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

Typical output characteristics DC transconductance
=l P\ —k
(mA] T%:&'/‘IA = ] mA) /
> T2 mA v 5
400 /, A ] 400 ' /
- | 5/a /
5 A ] /3 Y,
frane] =
300 et o h 300 /
/T L+
T
AmAl =1 /
200 ya —1 | 200 £y
L
et K | 2 mA V/'/
u
16J ] 100 7//
.
/
0 0

0 1 2 3 4 g ) 0.6 0.7 0.3 09

LL =V v)
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BG 139

Base-emitter voltage

Lo YULE
“Vul |
V) I ==50 mA
Vi=-1V
08 ™\
N

0.75 \

0.65

Collector-emitter saturation voltage

10

-Veetsan
V)

10”'

1072

Py,

0.8

C.6

0.4

Pl
(W)

2.5

15

0.5

DC normalized current gain

RSN

45 °C

-~

25°
L ’--%~.
/
/'
'l \
N NORMALIZATION \\
hio=1at
I =-100 mA
V,=-10V \
\
1 10 100 -1 (mA)
Power rating chart
1GS 00,
N
Ve
2
5
s
Z
&
\6—\?}
%
4—
] &E . \
\/‘l \
~——]
0 50 100 150 T,., °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
Vero Collector-base voltage (I; = 0) 60 V 80 V
Veeo Collector-emitter voltage (I; = 0) 40 V ‘ 60 V
Veso Emitter-base voltage (I. = 0) 7V
Ie Collector current : 1A
lg Base current 01 A
P Total power dissipation at T, , =25°C 08 W
at T,=25°C 4 W
stg Storage temperature -55 to 200°C .
Ti Junction temperature 200°C
MECHANICAL DATA Dimensions in mm

| 6'6max ‘ .12'7mm. ,‘E
T \%’.
o
A | -
~J| W0
53l 6 _—'_|:t:|
| B !
—
I -P008-B

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

THERMAL DATA

R

th j—case

Thermal resistence junction-case

max
max

44
220

°C/W
°C/W

Ripj-amp  Thermal resistance junction-ambient

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max. | Unit
lcso Collector cutoff
current (I = 0) Veg =50V 200 | nA
Vg =50V T, = 150°C 200 | pA
V(er) cao Collector-base
breakdown voltage -
(le =0} lc = 100 uA
for BC 140 60 \
for BC 141 80 \
V(er)ceo ‘Collector-emitter
breakdown voltage
(lg = 0) lc =10mA
for BC 140 40 \
for BC 141 60 \
V(8r) eso Emitter-base
breakdown voltage
(lc =0 le =100 uA 7 \
Vce (sary” Collector-emitter
saturation voltage lc =100mA Iz = 10mA 0.1 \
lc =500mA Iy =50mA 0.35 v
e =1A lg =01A 0.6 11V
A Base-emitter voltage le =1A Vee=1V 125 16|V

* Pulsed: pulse duration = 300

us, duty factor = 1%.
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BG 140
BC 141

ELECTRICAL CHARACTERISTICS (continued)

Test conditions

Parameter Min. Typ. Max. | Unit
hee” DC current gain lc =100pA V=1V
for BC 140-141 75 —
for BC 140-141 Gr. 6 28 —
for BC 140-141 Gr. 10 40 —
lc =100mA V=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 —
le =1A Ve =1V
for BC 140-141 26 —_
for BC 140-141 Gr. 6 15 —
for BC 140-141 Gr. 10 20 —
hree,/Mee, Matched pair ratio le =100mA V=1V 125 —
fr Transition frequency le =50mA V=10V 50 MHz
Cepo  Collector-base
capacitance le =0 Veg =20V
f =1MHz 12 pF
ton Turn-on time lc =100 mA
lgy = 5 mA 250| ns
tost Turn-off time le = 100 mA
lg; = lgp = 5 mA 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 Coliector-base voltage (I = 0) -40 V
Veeo Collector-emitter voltage (l; = 0) -40 V
Veso Emitter-base voltage (I = 0) -5 Vv
le Collector current ~100 mA
Prot Total power dissipation at T, =25°C 02 W

at T, =25°C 05 W
Tag Storage terhperature -55 to 125 °C
T Junction temperature 126 °C
MECHANICAL DATA Dimensions in mm

6.9max 10‘2min..

Ml
|

TO-18 epoxy
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BC 193
BC 154

THERMAL DATA

Rih j-case Thermal resistance junction-case max 200 °C/W
Rin jams  Thermal resistance junction-ambient max 500 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lcso Collector cutoff
current (Il = 0) Vg = -30V -50| nA

V(gr) cao Collector-base
breakdown voltage

(le =0) lc =-10pA -40 \
V(Br) ceo Collector-emitter
breakdown voltage
(I = 0) lc =-5mA -40 \
V(er) eso EMitter-base
breakdown voltage
(le=0) le =-10uA -5 \Y
Vee (sm. Collector-emitter
saturation voltage Ilc =-10mA
lg = -0.5mA -0.25| V
hee DC current gain lc =-10uA Vi =-5V
for BC 153 115 —
for BC 154 190 —
lc =-100pA Vg = -5V
for BC 153 50 125 —
forBC 154 | 160 215 —
lc =-1mA Vge=-5V
for BC 153 50 135 —
forBC154 | 160 230 —
lc =-10mA Vg =-5V
for BC 153 50 135 —
forBC 154 | 160 225 —
fr Transition frequency lc =-1mA Vg=-5V 70 MHz
Ccgo  Collector-base
capacitance le =0 Veg = -5V
f =1MHz 4 pF




BG 153
BG 154

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. |Unit
NF Noise figure lc =-20pA Vg = -5V
R, =10kQ2 f =1kHz
B = 200 Hz
for BC 153 1 dB
for BC 154 0.75 25|dB
“le = -250pA Vg = -5V
R, =1 k2 f = 1kHz
B = 200Hz
for BC 153 1 dB
for BC 154 0.75 2.5 |dB
hie Input impedance lc =-1mA Vg =-5V
f =1kHz
for BC 153 5.2 k2
for BC 154 7.1 49
he Reverse voltage ratio lc =-TmA Vg=-5V
f =1kHz
for BC 153 1.8x104 —
for BC 154 2.9x10-4 —
hge Output admittance lc =-TmA ViE=-5V
f =1kHz
for BC 153 15 HERS)
for BC 154 16 LS
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BG 193
BC 154

Typical output characteristics
(for BC 153 only)

—|c . GS 009
(mA) 0.014mA
1 —
T
Le 0.012mA
} 0.01mA
1.2 7 |
/ 0.008mA
a
0.8 0.006mA
i
— 0.004mA
0.4 T ] _
g = 0.002mA
. |
0 0.4 0.8 12 —Vee V)

DC transconductance

_|C T T O399
{mA) VC’E =Y ///
40 /
/]
30 / /
/1]
20 5
VI5S
10 /,
W
6 o~
0,55 0.6 0.65 0.7 0,75 —Va (V)

Typical output characteristics
(for BC 154 only)

—|c S O
Al
(mA) L0009 ™A o 08 mA
/. |
1.6 I// 0.007 mA
/ v 0,006 mA
1.2 7 il |
/ 0,005 mA
[
v 0,004 mA
0.8 / | —
0,003 mA
A et —
0.4 y/ 0,002 mA
. | _|_=i
-/'8=0,001 mA
1 —
0 B~
0 0.4 0.8 L2 —Vee (W)
Typical DC current gain
(for BC 153 only)
Nre TTT T 1 S
Veg =-5V
160
45°C L
et
T M~
120 =TT 25°¢ N
80
40
0
0,01 0.1 1 10 —1¢ (mA)
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BC 193
BC 154

Typical DC current gain Typical normalized h parameters
(for BC 154 only)
hee 1 100 . ; G§ 0107
J T
CE
l P (2 KHz — -
250 45°C oe
et
:’ 750C R //
200 i N 10
L1 7 /
> Ne 7/
150 _H{ b
T 1
100 1] e Moe e
fre A
50 LAV =-5V L
f.
0.1 | €
0.001  0.01 0.1 1 10 - I (mA) 0.1 0.2 0.5 1 2 5 — ¢ (mA)
Typical noise figure (for BC 154 only) Typical noise figure (for BC 154 only)
1000 T 1000 S LYY
Re l VCE ==5V__| Re L ‘ -VCE ==5V ]
(k ) - ! f =100 Kz K S f=1kHz
8 =20 hz—] Lt - 90 He ]
e Pt N NN ]
JTo] A i — 100 \\ o
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e NS O’@*ﬁ 4\\ S 0,0 N
N SN q{% \{ N yo«@ 4 \\
10 '\\ ~ )S% . i 10 A golb\\ N
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TN ~ 1
N \\ B N < N | y
1 ) %1 N\ 1 ol N
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95— Ny [ (7
A [ 28 RIS
NN [ \\ N
0.1 N N ol TN
0.001 0.01 0.1 ~lg (mA) 0.001 0.01 0.1 —lg {mA)
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BG 193
BC 154

Typical noise figure (for BC 154 only)
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Y
(K Q) N N . e —
;\ \600
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CE <
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Typical noise figure (for BC 154 only)
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BG 153
BC 154

TYPICAL APPLICATION FOR BC 154

Low noise preamplifier for magnetic heads

§s 0100

Overall performance

List of components
= 56 k2

I

>
z
3

o A W
(T [
_bm_l—l
SN ® iy,
=~ OO
Heox =
o]

~

-3
It
w
© 7
X
o}

It
=
s}

25 k€2 lin. (volume)
30 uF/15V

= 50 uF/30V

= 33 nF 5%

= 10 nF 5%
=50uF/6Vv

= 30uF/15V

Q, =BC154

Q, =BC113

All the resistences are
at 10%; 1/4 W

000000 VI I IDDDIDIID
e WA - 6
(I
—t
[4)]
(=)
2

o

Supply Voltage

Supply Current

Nominal Output Voltage

THD (V, = 200 mV; f = 1 kHz)

Sensitivity (V, = 200 mV; f = 1 kHz)

Signal to Noise Ratio (at nominal output voltage)
Equalization (according to RIAA; 20 to 20000 Hz)
Input Impedance

Input Overload (at nominal sensitivity)

30V

4 mA
200 mV
0,1 %
4.5mV
65 dB
+1dB
47 k)
28dB
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SILIGON PLANAR PNP

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 1 A.
The complementary NPN types are the BC 140 and BC 141.

ABSOLUTE MAXIMUM RATINGS

BC 160 ‘ BC 161

Veeo Collector-base voltage (I = 0) -60 V -80 V
Veeo Collector-emitter voltage (Iz = 0) -40 V \ -60 V
Veso Emitter-base voltage (I = 0) -5V
Ic Collector current -1 A
Is Base current -0.1 A
Piot Total power dissipation at T, = 25°C 0.8 W
at T,.=256°C 4 W
Ts!g Storage temperature -55 to 200°C
T Junction temperature 200 °oC
MECHANICAL DATA Dimensions in mm
6.6maxq 12'7mm ) é
i) 12
" [
3| —
M ——
1 P08-B

73
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BG 160
BC 161

THERMAL DATA

Thermal resistance junction-case max 44 °C/W
Thermal resistance junction-ambient max 220 °C/W

R
R

th j-case

th j—amo

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

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (Iz = 0) Veg = =50V -200 | nA
s = 50V T, = 150°C -200{ pA
V(er) ceoCollector-base
breakdown voltage
(le =0) lc = -100RA
forBC 160 | -60 \Y
for BC 161 -80 \Y
V gr)ceo Collector-emitter
breakdown voltage
(g =0) le =-10mA
forBC 160 | -40 \Y |
forBC 161 | -60 \Y
V(gr) eBo Emitter-base
breakdown voltage
(e =0) g = -100 pA -5 v
Ve (sary” Collector-emitter
saturation voltage le =-01A I;=-10mA -0.1 \Y
le =-05A I;=-50mA -0.35 \Y
e =-1A Iy=-01A -06 1|V
AT Base-emitter voltage le =-1A Ve=-1V -11 -16]| V
hege* DC current gain le =-100pA Vg =-1V
for BC 160-161 110 —
for BC 160-161 Gr. 6 46 —
for BC 160-161 Gr. 10 80 —
le =-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 —
lc =-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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BG 160
BC 161

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
"re,/PFE, Matched pair ratio le =-100mA Vi =-1V 125 —
- Transition frequency le =-50mA Vi =-10V | 50 MHz
Ceao  Collector-base
capacitance le =0 Veg = -20V

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

Iy = -5mA 500( ns
tos Turn-off time lc = -100 mA

lgy = lg = -5 mA 650 ns

*

Pulsed: pulse duration = 300 ps, duty factor = 1%.
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BG 177
BG 178

SILIGON PLANAR PNP 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 |BC177 |BC178\BC 179

Vero Collector-base voltage (I = 0) -50 V |-30V|-25V
= Vegs Collector-emitter voltage (Vg = 0) -45V |-25V |-20V
Veeo Coliector-emitter voltage (I = 0) =25V |-20V
Veso Emitter-base voltage (I. = 0) -5V
= ey Emitter peak current 200 mA
le Collector current -100 mA
= len Collector peak current -200 mA
Piot Total power dissipation at T, = 25°C 300 mwW
at T, =115°C 300 mw
Tslg Storage temperature -65 to 175°C
Ti Junction temperature 175°C
MECHANICAL DATA Dimensions in mm
max min. T
53 127 &
il i
| @)
—
———— ——
——— ——
PO18-A

(sim. to TO-18)

Supersedes issue dated 9/70 77 5/73



BG 177
BC 178
BC 179

THERMAL DATA

R

th j-case

Thermal resistance junction-case

R j—amb Thermal resistance junction-ambient

max
max

200
500

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff
current (Vg = 0) Vg =-20V -1 -100| nA
V(gr) ceo Collector-emitter
breakdown voltage
(I = 0) lc =-2mA
for BC 177 | -45 \'
forBC 178 | -25 \%
forBC179 | -20 \'%
V(er) ces Collector-emitter
breakdown voltage
(Vgz = 0) lc =-10uA
forBC 177 | -50 \'
forBC178 | -30 - V'
for BC 179 -25 \
V(gr) eso Emitter-base
breakdown voltage
(Ic = 0) le = -10pA -5 \'
Ve (sary Collector-emitter
saturation voltage lc = -10mA
lg =-0.5mA -75 -250 |mV
lc = -100mA
lg =-5mA -200 mV
Vae Base-emitter voltage lc =-2mA Vg=-5V | -600-640 -750|mV
Vie (sary Base-emitter
saturation voltage le =-10mA
lg =-05mA -720 mVv
Ic = -100mA
lg =-5mA -860 mv
Nee DC current gain le =-10pA Ve =-5V 30 —
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BG 177
BC 178
BC 179

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
he, Small signal
current gain le =-2mA Vg =-5V
f  =1kHz
for BC 177 Gr. 6 75 150 —
forBC177Gr. A | 125 260| —
for BC 178 Gr. 6 75 150 —
forBC178 Gr. A | 125 260 —
forBC178 Gr.B | 240 500| —
forBC179Gr. A | 125 260| —
forBC179 Gr.B | 240 500 —
fr Transition frequency lc =-10mA Vg =-5V 200 MHz
Cego  Collector-base
capacitance lg =0 Veg = -10V 5.5 pF
NF Noise figure lc =-02mA V=-5V
R, =2k} f =1kHz
B =200 Hz
for BC 177 2 10| dB
for BC 178 2 10| dB
for BC 179 1.2 4|dB

h., Input impedance le =-2mA Ve =-5V
f =1kHz
for BC 177 Gr. 6 1.5 k2
forBC177 Gr. A 2.7 kQ2
for BC 178 Gr. 6 1.5 k2
for BC 178 Gr. A 2.7 k2
forBC178 Gr. B 5.2 k2
forBC179 Gr. A 2.7 kQ
for BC 179 Gr. B 5.2 k2
h., Reverse voltage ratio lc =-2mA Vg=-5V
f =1kHz
for BC 177 Gr. 6 1.8 x 104 —
for BC 177 Gr. A 27 x104 —
for BC 178 Gr. 6 1.8x 104 —_
for BC 178 Gr. A 27 x104 —_
forBC178 Gr. B 45x104 . —
for BC179 Gr. A 2.7 x104 -—
forBC179 Gr. B 4.5x 104 —
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BG 177
BG 178
BC 179

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
Noe Output admittance lc =-2mA Vg=-5V
f =1kHz
forBC177 Gr. 6 20 uS
for BC177 Gr. A 25 S
forBC178 Gr. 6 20 w3
for BC 178 Gr.-A 25 uS
for BC178 Gr. B 35 uS
for BC179 Gr. A 25 I
for BC179 Gr. B 35 pS
Typical output characteristics Typical output characteristics
(for BC 177 only) (for BC 178 only)
1 T 1 T T 6-0138
i HITIIT -
mA L HE
EEEEEN T
s DT 'IE
5 — 4 | |
0 + -
mp====<. i
i j l R
- +——
s [/ ‘ } [T
(AT T SN
N . | kl i ! +_ |-
. - = 20 -
3 | 1 1 i T t +-
iEassas = gaanan
AL 14 T — il
ET : T FH 1 1 t ]
0 05 0 05 1 15 l -\‘/Cg‘ Vi
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BG 177
BG 178
BC 179
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Typical output characteristics
(for BC 179 only)
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Typical output characteristics
(for BC 178 only)
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Typical output characteristics
(for BC 177 only)
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Typical output characteristics
(for BC 179 only)
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- BG 177
BG 178
BC 179

DC transconductance DC normalized current gain

Prey

750 ~Vge (mV)

Collector-emitter saturation voltage Typical normalized h parameters
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BG 177
BG 178
BC 179

Typical normalized h parameters Collector-base capacitance
Ceni [
(pF}
15
10
5
0
Transition frequency Power rating chart
fy — T , ,.°,,°1,' Piot : . G-ons
T HH T I
(MHzZ) - E l l 1 (W) 4 r P I £ A_Fjj L
q1d JU | | il 1 |
T e 400 f T |
300 F - | tT —{
|,
| ] [T !
300 ~ V1]
200 N 1 I\ - ==T=
200 I [TT ﬂﬁ
RT J-a S \\’\ R|h - .
|‘
100 100 H [ ] !\\
NN NN
=8 - .
bt L et ::L 1 \T
[ 1] LT |
[s} 20 60 100 140 T (°Q)

83




84




SILIGON PLANAR PNP

BC 204
BC 205
BC 206

GENERAL PURPOSE AMPLIFIERS

The BC 204, BC 205 and BC 206 are silicon planar epitaxial PNP transistors in TO-18
epoxy package. They are intended for general amplifier applications and TV signal
processing.

ABSOLUTE MAXIMUM RATINGS BC 204 ‘ BC 205
BC 206

Veso Collector-base voltage (I = 0) -50 V 25V
Veeo Collector-emitter voltage (I3 = 0) -45 V -20 V
Vego Emitter-base voltage (I = 0) -5V
le Collector current -100 mA
Pyt 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

B.gmax 102mn 8
- .
~
% @)
£ :l%
L'-g. —————
oy :{ |t:_l
PO40-A
TO-18 epoxy
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BC 204
BC 205
BC 206

THERMAL DATA

R

th j-case

Thermal resistance junction-case

Rihjemo Thermal resistance junction-ambient

max 200
max 500

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(Tomp = 25 °C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
leso Collector cutoff
current (le = 0) for BC 204
Vg = -45V -50 | nA
Vg =-45V T, ,=65°C -3 | pA
for BC 205-BC 206
Veg = -20V -50 | nA
Vg =-20V T,,,=65°C -3| pA
V,sr) cao Collector-base
breakdown voltage
(le =0) lc = =10 pA
for BC 204 -50 v
for BC 205-BC 206 -25 v
V.gr) ceo Collector-emitter
breakdown voltage
(IB =0) IC = -5mA
for BC 204 -45 v
for BC 205-BC 206 -20 Vv
V8r) eso EMitter-base
breakdown voltage
(IC = 0) IE = -10uA -5 v
Vee sy Collector-emitter
saturation voltage lc = -10mA
o =-05mA 01 -03
Vie Base~emitter voltage e =-2mA Vg =-5V _0.55 _0.65 -0.75
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BG 204
BG 205
BC 206

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. { Unit
hee DC current gain le =-2mA Vg =-5V
for BC 204 50 160 450 —

forBC 204 Gr. VI | 50 90 120 —
forBC204Gr.A |110 180 220| —
forBC204 Gr.B | 200 300 450 —
for BC 205 110 270 450 —
forBC205Gr.A | 110 180 220 —
forBC205Gr.B |200 350 450 —

for BC 206 200 400 —
forBC206Gr.B 200 350 450 —
lc =-10BA Vg=-5V
for BC 204 110 —
for BC 204 Gr. VI 80 —
for BC 204 Gr. A “130 —
for BC 204 Gr. B 200 —
for BC 205 200 —
for BC 205 Gr. A 130 —
for BC 205 Gr. B 270 —
for BC 206 320 —
for BC 206 Gr. B 270 —
fr Transition frequency le =-10mA Vg =-5V 160 MHz
Ceso  Collector-base
capacitance e =0 Veg = -10V
f =1MHz 4 pF
NF Noise figure le =-200uA Ve = -5V
f =1kHz B =200Hz
for BC 204/205 2 10( dB
for BC 206 1 4] dB
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BC 204
BC 205
BC 206

DC normalized current gain DC transconductance
h G5 0089 | GS 0090
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BC 204
BGC 205
BC 206

Typical noise figure Typical noise figure
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BG 207
BC 208

SILIGON PLANAR NPN BC 209

GENERAL PURPOSE AUDIO AMPLIFIERS

The BC 207, BC 208 and BC 209 are silicon planar epitaxial NPN transistors in TO-18
epoxy package. They are intended for use in driver or input stages of audio amplifier
and in signal processing circuits of TV receivers.

ABSOLUTE MAXIMUM RATINGS BC 207 BC 208
BC 209
Vesro Collector-base voltage (I = 0) 50 V 25V
Veeo Collector-emitter voltage (lg = 0) 45 V 20 V
Veso Emitter-base voltage (Ic = 0) 5V
fe Coilector current 100 mA
Pt Total power dissipation at T, , =25°C 02w
at T, =25°C 05 W
Tag Storage temperature -55 to 125°C
Ti Junction temperature 125°C
MECHANICAL DATA Dimensions in mm
69™ _ 1o2m~ 12
. . E
~
P ‘ %
£ ‘ e
5-,-’ m—— —
- ::II I]:l
r P040-A

TO-18 epoxy
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BC 207
BC 208
BC 209

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,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lcso Collector cutoff
current (I = 0) Veg = 40V 50| nA
Veg = 40V Tamp= 65°C 50| pA
V(gry cao Collector-base
breakdown voltage
(le = 0) lc =10uA
for BC 207 50 \
for BC 208-BC 209 25 \
V(gry ceo Collector-emitter
breakdown voltage
(lg =0) lc =10mA
for BC 207 45 \
for BC 208-BC 209 20 \
-V(gr) epo Emitter-base
breakdown voltage
(Ic =0) le = 10uA 5 \
Ve (sary” Coliector-emitter
saturation voltage Ilc =10mA Iy =05mA 025 V
lc =100mAly =5mA 06| V
Dee DC current gain le =2mA Vg =5V
for BC 207 110 230 450| —
for BC 207 Gr. A 110 180 220 —
for BC 207 Gr. B 200 290 450 —
for BC 208 110 350 800 —
for BC 208 Gr. A 110 180 220| —
for BC 208 Gr. B 200 290 450 —
forBC208 Gr.C 420 520 800 —
for BC 209 200 350 800 —
forBC209 Gr.B 200 290 450 —
forBC 209 Gr.C 420 520 800 —

* Pulsed: pulse duration = 300 us, duty factor = 1%,
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BC 207
BG 208
BC 209

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
hee DC current gain le =10pA V=5V
for BC 207 120 —
for BC 207 Gr. A 90 —
for BC 207 Gr. B 40 150 —
for BC 208 120 —
for BC 208 Gr. A 90 —
for BC 208 Gr. B 40 150 —
for BC 208 Gr. C 100 270 —
for BC 209 70 210 —
for BC 209 Gr. B 40 150 —
for BC209 Gr.C 100 270 —
fr Transition frequency V=5V le =10mA 200 MHz
NF Noise figure le =02mA Vg =5V
R, =2 kQ f =1kHz
B =200Hz .
for BC 207 2 10| dB
for BC 208 2 16! dB
for BC 209 1.5 4| dB
Cego  Collector-base
capacitance le =0 Veg = 10V
f =1MHz 3.1 6| pF
hie Input impedance le =2mA Vi =5V
f =1kHz
for BC 207 4 k2
for C207 Gr. A 3 kQ
for BC 207 Gr. B 4.8 k2
for BC 208 5.5 k2
for BC 208 Gr. A 3 k2
for BC 208 Gr. B 4.8 kQ2
for BC 208 Gr. C 7 k2
for BC 209 55 kQ
for BC 209 Gr. B 4.8 kQ
forBC 209 Gr. C 7 k&2
hge Output admittance le =2mMA Vi =58V
f =1kHz
for BC 207 20 ©S
for BC 207 Gr. A 13 uS
for BC 207 Gr. B 26 uS
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BC 207
BC 208
BC 209

ELECTRICAL CHARACTERISTICS (continued)

hee OQutput admittance for BC 208 30 uS
for BC 208 Gr. A 13 us
for BC 208 Gr. B 26 us
forBC 208 Gr. C 34 us
for BC 209 30 us
for BC 209 Gr. B 26 usS
for BC 209 Gr. C 34 us
he Reverse voltage ratio lc =2mA V=5V
f  =1kHz
for BC 207 2.7x104 —
for BC 207 Gr. A 1.7x104 —
forBC 207 G . B 3.7x104 —
for BC 208 3.1x104 —
for BC 208 Gr. A 1.7x104 —
for BC 208 Gr. B 2.7x104 —
forBC 208 Gr.C 3.8x104 —
for BC 209 3.1x104 —
for BC 209 Gr. B 2.7x10+4 —
forBC209Gr.C 3.8x104 —
Typical output characteristics DC transconductance
(for BC 209 only)
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BC 207
BG 208
BC 209

Typical coliector-emitter DC normalized current gain
saturation voltage
GS_uu69 hFEN S 0070
Yee san I [ [ J ‘
mv) I =20 dg || |
Bl 16 |
160 I

45°C
k—t—h . } ‘T ] 1.2 5 n
120 T‘ JER ] ',/ L 25°C| [TN
L ‘ 0.8 ";-‘/ f :
il
1T | || INormaLizaTION
80 14 H—r A - | “hrc -latlg=2mA
} L ‘ / 04 L Tame = 25°C Vee -5V
] ,Aﬁpzﬁk i}
o L1 ginn oLl
0.01 01 1 16 1, (mA) 0.01 0.1 1 10 I (mA)
Typical collector-base capacitance Typical transition frequency
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BG 207
BGC 208
BC 209

Typical noise figure (for BC 209 only)
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Typical noise figure (for BC 209 only)
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SILICON PLANAR PNP

BC 225

AUDIO AMPLIFIER

The BC 225 is a silicon planar PNP transistor in a TO-18 epoxy package. Designed for
audio applications, it presents good current gain linearity from 10 pA to 50 mA.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) -40 vV
Veeo Collector-emitter voltage (I; = 0) -40 V
Vero Emitter-base voltage (I, = 0) -5 Vv
I Collector current -100 mA
Piot Total power dissipation at T, =25°C 02 W
at T, =25°C 05 W
Tatg Storage temperature -55 to 125 °C
Ti Junction temperature 125 °C
MECHANICAL DATA Dimensions in mm
B 102mn 3
1
~
p <
£ ——— ——
Te) e— ——
P040-A
TO-18 epoxy
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BC 225

THERMAL DATA

R
R

Thermal resistance junction-case max 200 ©°C/W
Thermal resistance junction-ambient max 500 °C/W

th j-case

th j—amb

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

Parameter Test conditions Min. Typ. Max.| Unit
leao Collector cutoff
current (I = 0) Veg = =30V -100| nA

V(sr) caoCollector-base
breakdown voltage
(le = 0) lc =-10uA -40 - v

Vs8R, ceo Collector-emitter
breakdown voltage
([B = ) IC = _5 mA _40 V

V(sr) eso EMitter-base
breakdown voltage

(Ic =0) le = -10pA -5 |
Ve (sary Collector-emitter
saturation voltage lc =-10mA
lg = -05mA -0.1 -0.25| V
lc =-50mA
g = -5mA -0.16 v
Vee Base-emitter voltage le =-1mA Vg=-5V -0.65 \
heg DC current gain le =-10pA Vg =-5V 130 —
le =-100pA Ve = -5V 90 155 —
le =-1mA Vi =-5V 90 170 —
lc =-10mA Vi = -5V 90 165 —
lc =-50mA Vg =-5V 140 —
fr Transition frequency le =-1TmA Vg=-5V 70 MHz
Ccao  Collector-base
capacitance le =0 Veg = -5V
f =1MHz 4 pF
NF Noise figure le =-20puA Vg =-5V
R, =10k f =1kHz
B =200Hz 1 dB
le =-025mAV,=-5V
R, =1k f =1kHz
B = 200Hz 1 dB
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BC 288
SILIGON PLANAR NPN

AUDIO OUTPUT AMPLIFIER

The BC 288 is a silicon planar epitaxial NPN transistor in a TO-38 metal case. It is
designed to be used in low voltage audio output stages and is available as a pair
2 BC 288.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (Iz = 0) 80 V
Veeo Collector-emitter voltage (I = 0) 40 V
Vego Emitter-base voltage (I = 0) 6 V
ic Collector current 5 A
Piot Total power dissipation at T,,, =25°C 08 W
at T.,,.,=25°C 7 W
Tag Storage temperature -556 to 200 °C
T, Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
6.6max 12 7 min ,é
L o
It B
%% ——— ———-
ETE:O I
| o .
o I
| e———
P00 8-B
(sim. to TO-39)
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BC 288

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max 25
max 220

°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) Ve =30V 10| A
V(gr) cao Collector-base
breakdown voltage
(le =0) lc =1mA 80 \"
Verorsus) Collector-emitter
sustaining voltage
(I, =0) lc = 50mA 40 \
V(gr) 8o EMitter-base
breakdown voltage
(Ic = 0) le =1mA 6 \"
Ve (say” Collector-emitter
saturation voltage le =2A lg =02A 0.35 0.6
Vg™ Base-emitter voltage lc =2A Ve=2V 0.95
hee* DC current gain lc =100mA V=2V 150 —
le =500mA V=2V 160 —
le =2A Vg =2V 30 120 200 —
fe)/"re, Matched pair lc =300mA V=5V 14| —
fr Transition frequency lc =2A  Vg=2V 80 MHz
Ccro Collector-base
capacitance I =0 Vg = 10V 45 pF

*

Pulsed: pulse duration = 300 us, duty factor = 1%,
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BC 288

Typical output characteristics Typical output characteristics
IC . GS 0077 IC : - 1. 007
bmA @b !
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0.6 [ 3 / el A
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3mA | | 7/ |1 T
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c4af__ | sk L | 2 4 T
m
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o2 | gm0 || 1 ? —
11 Lol 4
0 1g=0 Ig=0
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BC 288

Ve san

v)
0.5
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Typical collector-emitter

saturation voltage
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Power rating chart
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SILICON PLANAR PNP

BG 297
BC 298

AUDIO DRIVERS OR OUTPUT STAGES

The BC 297 and BC 298 are silicon planar epitaxial PNP transistors in TO-18
metal case. They are particularly intended for use in high current high gain applica-
tions, in driver stages of hi-fi equipments or in output stages of low power class B

amplifiers

The complementary NPN types are the BC 377 and BC 378, respectively.

ABSOLUTE MAXIMUM RATINGS

| BC 297 ’ BC 298

Vees Collector-emitter voltage (Vg = 0) -50 v -30 V
Veeo Collector-emitter voltage (I = 0) -45 Vv ‘ -25 V
Veso Emitter-base voltage (I = 0) -5V
lg Emitter current 1.2 A
Ie Collector current -1 A
Ig Base current -0.2 A
Piot Total power dissipation at T, , =25°C 375 mw

at T,,,=75°C 1w
Toa Storage temperature -85 to 175 °C
T Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm

5.3max“ 1 2_7min.

¢ 5 Bmax
¢4.9max

Supersedes issue dated 9/70 103

$049™

.___

B018-a

(sim. to TO-18)
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BG 297
BC 298

THERMAL DATA

R

Rth j—amb

th j—case

Thermal resistance junction-case
Thermal resistance junction-ambient

100
400

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. | Unit
lees Collector cutoff
current (Vg = 0) for BC 297 Vg = -50V -100| nA
for BC 298 Vg = -30V -100| nA
V(gr) ceoCollector-emitter
breakdown voltage
(lg =0) lc =-10mA forBC297 |-45 \
forBC298 |-25 \Y
V(gr) eBo EMitter-base
breakdown voltage
(lc =0) le =-10pA -5 \Y
Vee (sar) Collector-emitter
saturation voltage lc = -500 mA
Iz =-50mA -0.7| V
Ve Base-emitter voltage le =-100mA Vg =-1V -770 mV
Vg (sar) Base-emitter
saturation voitage lc = -500 mA
Iz = -50mA -12| Vv
heg DC current gain Gr. 6 Ic =-100mA Vg =-1V| 75 150 —
Gr.7|lc =-100mA V. =-1V|125 260 —
lc =-800mA V. =-1V| 30 —
"rey/MFE; Matched pair ratio lc =-100mA Vg =-1V 141 —
fr Transition frequency lc =-50mA Vg =-10V 250 MHz
Ceeo  Collector-base
capacitance e =0 Veg = -10V 8 pF
Cego  Emitter-base
capacitance le =0 Vgg = =05V 30 pF
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BGC 297
BC 298

Typical output characteristics Typical output characteri.stics
-1~ G- 0098 -1 -o0m
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0 05 10 15 Ve (V) 0 05 10 15 e )
DC transconductance DC normalized current gain

T THE
T
i

Neey [

105



BG 297
BC 298

Collector;emitter saturation voltage Typical transition frequency
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BG 300
BG 301

SILICON PLANAR NPN BC 302

MEDIUM POWER AUDIO DRIVERS

The BC 300, BC 301 and BC 302 are silicon planar epitaxial NPN transistors in
TO-39 metal case. They are intended for audio driver stages in commercial and
industrial equipments. In addition they are useful as high speed saturated switches and
general purpose amplifiers. The PNP types complementary to BC 301 and BC 302
are respectively the BC 303 and BC 304.

ABSOLUTE MAXIMUM RATINGS BC 300|BC 301|BC 302
Veao Collector-base voltage (I = 0) 120 v 90V | 60 V
Veeo Collector-emitter voltage (lg = 0) 80V|60V )4V
Very Collector-emitter voltage (Vg = ~1.5V) 120 v | 90 V —
Veso Emitter-base voltage (I = 0) 7V -
le Collector current 05 A
lem Collector peak current 1A
lam Base peak current 05 A
Piot Total power dissipation at T, =25°C 0.85 W

at T, =25°C 6 W
Tao Storage temperature -65 to 175 °C
T, Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm

..‘ B.Gmax‘. 1.7 min. ‘ é
| ‘ 2
o
E E -T_ 3| 11 LB
[}
e ——
8. ]
1 POO5-B

(sim. to TO-39)
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BG 300
BC 301
BC 302

THERMAL DATA

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

25
175

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(Tease = 26°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg= 60V 5 20| nA
) Emitter cutoff
current (I. = 0) Vegg=7V 20| nA
Verorsus) Collector-emitter
voltage (I = 0) lc =100 mA
for BC 300 80 \
for BC 301 60 \
for BC 302 45 \
Veevisvs) Collector-emitter
voltage le =100 mA Vgg = -1.5V
forBC300 |120 \%
for BC 301 90 v
Vee sary Collector-emitter
saturation volitage lc =150mA Iz =15mA 0.2 0.5
Ve Base-emitter voltage le. =150mA V=10V 0.78
hee DC current gain Gr. 4 |l =150mA V=10V 40 80| —
Gr.5 |l =150mA V=10V 70 140 —
Gr. 6 [l. =150mA V=10V |120 240| —
le =01mA Vi =10V 20 —
le =500mA V=10V 20 —
fr Transition frequency le =10mA V=10V 120 MHz
Cero Collector-base
capacitance le =0 Veg=10V 10 pF
h. Input impedance le =5mA V=10V
f =1kHz 1.1 kQ
* Pulsed; pulse duration = 300 us, duty factor = 1.5%.
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BG 300
BG 301
BC 302

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
he Reverse voltage ratio le =5mA V=10V
f =1kHz 1.7x104 —
hye Small signal
current gain lc =5mA Vee= 10V
t =1kHz 140 —
hee Output admittance le =5mMA V=10V
f =1kHz 14 usS
Typical output characteristics DC transconductance
lC 6 5 1 6-m% lC 6-0237
(ma) /] W : (mA)
/// e
400 A ; ]
Ve T V=10V
/i = 102 |
300 ~ =
pZ
20 TYR
1] 10" !
}
100 |- Ig=05mA J
]
1]
117 10°
0 5 10 15 Vee (V) 0 05 10 15 Vge (V)
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BG 300
BC 301
BC 302

DC normalized current gain Collector-emitter saturation voltage
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BC 300
BC 301
BC 302

Transition frequency

Power rating chart
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BC 303
SILICON PLANAR PNP BC 304

MEDIUM POWER AUDIO DRIVERS

The BC 303 and BC 304 are silicon planar epitaxial PNP transistors in TO-39
metal case. They are intended particularly as audio driver stages in commercial and
professional equipments. in addition they are useful as high speed saturated switches
and general purpose amplifiers. The complementary NPN types are respectively the
BC 301 and BC 302.

ABSOLUTE MAXIMUM RATINGS BC 303 BC 304
Veso Collector-base voltage (I = 0) -85 V -60 V
Veeo Collector-emitter voltage (lg = 0) -60 V -45 V
Vepv Collector-emitter voltage (Vge = 1.5 V) -85 V —
Veso Emitter-base voltage (I = 0} -7V

Ic Collector current -0.5 A

fem Collector peak current -1 A

lgpm Base peak current -0.5 A

Piot Total power dissipation at T, ,=25°C 0.85 W

at T, =25°C 6 W

Tag Storage temperature -65 to 175 °C
T; Junction temperature 175 °C

MECHANICAL DATA

66

L fgmn

Dimensions in mm

¢ g[‘max
¢ 8.5max

113

~ (sim. to TO-39)
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BC 303
BC 304

THERMAL DATA

R

th j-case

Thermal resistance junction-case

Rih j-amp»  Thermal resistance junction-ambient

max
max

25
175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg = 60V -5 -20| nA
lepo Emitter cutoff
current (I. = 0) Veg = -5V -20| nA
Veeorsus) ‘Collector-emitter
voltage (I = 0) lc = -100 mA
for BC 303 | -60 \
for BC 304 | -45 \
Veevisus) Collector-emitter voltage
(for BC 303 only) le = -100mMA Vg =15V | -85 \
Vieesary Collector-emitter
saturation voltage le = -150 mA
lg = -15mA -0.25 -0.65
Ve Base-emitter voltage lc =-1580mA Ve = -10V -0.78
hee DC current gain Gr. 4 |1l = -150mAV, =-10V| 40 80| —
Gr.5 [l =-150mAV, =-10V| 70 140 —
Gr.6 [l = -150mAV, =-10V | 120 240 —
lc =01mA Vg=-10V| 20 —
lc = -500mAVg =-10V| 20 —
fr Transition frequency le =-10mA Ve =-10V 75 MHz
- Ceao Collector-base
capacitance le =0 Veg = -10V 15 pF
hi. Input impedance le =-5mA Vg=-10V
f = 1kHz 0.9 kQ

* Pulsed: pulse duration = 300 us, duty factor = 1.5%.
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BG 303
BC 304

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. [ Unit
h.. Reverse voltage ratio le =-5mA Vg =-10V
f =1kHz 1.7x104 —
h¢e Small signal
current gain le =-5mA Vg =-10V
f =1kHz 140 —
hge Output admittance lc =-5mA Vg =-10V
f =1kHz 45 uS
Typical output characteristics DC transconductance
'IC — 6102'-‘ ‘Ic — . G-02¢3
L[ 10 8 LLTel T T T T 7T EEESEE ==F =
(mA)_ﬂ__;_‘Z/QA ’ by ,T5_,Ll —t L | (mA) ‘ij - - 752}3{”‘_ -
t LA 7, F;TL‘.. T
T 1T ST

N
[ Toveezt0
102}
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BC 303
BC 304

DC normalized current gain
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BC 323
SILIGON PLANAR NPN |

TV VERTICAL OUTPUT AMPLIFIER

The BC 323 is a silicon planar epitaxial NPN transistor in a TO-39 metal case. It is
designed as the output stage of a vertical deflection amplifier for TV receivers.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voitage (I = 0) 100 V
Vees Collector-emitter voltage (Vg = 0) 100 V
Veeo Collector-emitter voitage (lz = 0) 60 V
Veso Emitter-base voltage (I = 0) 5 V
I Collector current 5 A
Piot Total power dissipation at T,,, = 25°C 08 W

at T,.=25°C 7 W
Tag Storage temperature -55 to 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

|‘ S_Smax ) 12'7min. é
T*' =]
~r
] o
1 s
B ——
i1
6 9 J
1 POO5-8
(sim. to TO-39)
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BC 323

THERMAL DATA

Rihj.case 1hermal resistance junction-case max 25 °C/W
Rihjamp Thermal resistance junction-ambient max 220 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
leeo Collector cutoff
current (I = 0) Veg = 40V 0.02 10| pA
Veg =40V T, ,=75°C 0.35 pA
V(gr) ces Collector-emitter
breakdown voltage .
(Vge = 0) le =1mA 100 v
Veeorsusy Collector-emitter
sustaining voltage
(lg =0) le =50mA 60 \Y
V(gr) eso Emitter-base ]
breakdown voltage
(I = 0) le =1mA 5 \
Ve (san)” Collector-emitter
saturation voltage le = 500mA
l; = 50mA 0.07 0.15( V
VEe (sary” Base-emitter
saturation voltage le = 500 mA
Iz =50mA 07 09| V
hee” DC currentgain le =80mA V=1V 45 140 225| —
le” =5800mA Vi =1V 50 160 250 —
i Transition frequency lc =500mA V=5V - 100 MHz
Ceso Emitter-base
capacitance (I = 0} Veg =05V 500( pF
Ceso  Collector-base
capacitange (le =0) Veg = 10V 80| pF

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

BG 377
BC 378

AUDIO DRIVERS OR OUTPUT STAGES
The BC 377 and BC 378 are silicon planar epitaxial NPN transistors in TO-18

metal

case. They are particularly

intended for

use in high current, high gain

applications, in driver stages of hi-fi equipments or in output stages of low power
class B amplifiers. The complementary PNP types are the BC 297 and BC 298,
respectively.

ABSOLUTE MAXIMUM RATINGS

| BC 377 , BC 378

Vs Collector-emitter voltage {(Vgz = 0) 50 V ‘ 30V
- Vego Collector-emitter voltage (I = 0) 45 vV 25V
Veso Emitter-base voltage (I = 0) 6V
Ie Emitter current -12 A
I Collector current 1A
Iy Base current 02 A
Pt Total power dissipation at T, , =25°C 375 mwW
at T, =75°C 1 W
Tog Storage temperature -65 to 175 °C
T; Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm
\;).3m.':n<=== 12 7min. . %7
% | g
g2 —
O D o —
23 ——
7 PO1B-A
(sim to TO-18)
Supersedes issue.dated 9/70 119 5/73




BC 377
BC 378

THERMAL DATA

R

Rth [-amb

th j—case

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

100
400

°C/W
°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Ve = 0) for BC 377 Ve =50V 15| nA
for BC 378 Veg =30V 15| nA
V(pry o EMitter-hase
breakdown voltage
(le = 0) le = 10uA 6 V.
V(ar) ceoCollector-emitter
breakdown voltage
(g =0) lc =2mA
for BC 377 45 \
for BC 378 25 \%
Ve (saty Collector-emitter
saturation voltage lc = 500mA
l; = 50mA 07| Vv
Ve Base-emitter voitage lc =10mAV, =1V 740 mV
Vge (sat) Base-emitter
saturation voltage lc = 500mA
lg = 50mA 12| Vv
Ne DC current gain Gr. le =100mMAV, =1V 75 150 —
Gr. le. =100mAV, =1V [125 260 | —
le =80mMAV, =1V 40 —
hee,/"FE, Matched pair ratio e =100mA Vg =1V 141 —
fr Transition frequency le =50mA Vg =10V 300 MHz
Cego  Collector-base
capacitance e =0 Veg =10V 8 pF
Cero Emitter-base
capacitance le =0 Vgg =05V 30 pF
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BG 377
BC 378

Typical output characteristics Typical output characteristics

DC transconductance DC normalized current gain
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BG 377
BG 378

Collector-emitter saturation voltage

VCE(satlE

(mV)
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BC 440
SILICON PLANAR NPN BG 441

MEDIUM POWER AMPLIFIER

The BC 440 and BC 441 are silicon planar epitaxial NPN ftransistors in TO-39
metal case. They are intended for general purpose applications, especially for
driver stages.

The complementary PNP types are respectively the BC 460 and BC 461.

ABSOLUTE MAXIMUM RATINGS BC 440 BC 441

Veso Collector-base voitage (I = 0) 50 V 75 V
Vego (sus) Collector-emitter voltage (Iy = 0) 40V 60 V
Veer Collector-emitter voltage (Rag = 100 £2) 50 V 7BV
Veso Emitter-base voltage (I = 0) 5V
fem Collector peak current 2 A
Iam Base peak current 1A
Pt Total power dissipation at T, =25°C 1 W

at T,..=25°C 10 W
TS‘g Storage temperature -85 to 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

) 6.6 Max 12.7min . é
[5)]

| 3
o
w | H I R
E|E i
(]
~3|( W I
| o6 ———
6| B ] I
3 POO5-8

(sim. to TO-39)

Supersedes issue dated 3/71 123 5/73



BG 440
BC 441

THERMAL DATA

R
R

th j-case

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

17.5
175

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T

case

= 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. {Unit
Icso Collector cutoff
current (lz = 0) Vg = 40V 100 | nA
lcer Collector cutoff
current (Rg; = 100 Q) for BC 440 Vo =50V 10| nA
for BC441 Vo =70V 10 [ LA
V(sr) eso Emitter-base
breakdown voltage
(Ilc = 0) le = 100 uA 5 v
Vegefsusi Collector-emitter
voltage (I = 0) lc =100mA forBC440 | 40 \Y
forBC 441 | 60 \Y
Vee san Collector-emitter
saturation voltage lc =1A Iz =100mA il Vv
Vaz sary Base-emitter
saturation voltage lc =1A Iz =100mA 15( Vv
hee DC current gain Gr. tc = 500 mA
Vg =4V 40 70| —
Gr. lc = 500mA
Vg = 4V 60 130 —
Gr. lc = 500 mA
Vg =4V 116 250 —
e =1A Veg =2V 20 —
(for BC 440 only)
Pre,/"Fe, Matched pair ratio lc =500mA Ve = 4V 14 —
fy Transition frequency lc =580mA V=4V 50 MHz
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BG 440
BC 441

180 T} (C)
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Typical DC transconductance

Typical output characteristics
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BG 440
BC 441

Typical collector-emitter
saturation voltage
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'BC 460
SILICON PLANAR PNP BC 461

MEDIUM POWER AMPLIFIER

The BC 460 and BC 461 are silicon planar epitaxial PNP transistors in TO-39
metal case. They are intended for general purpose applications, especially for
driver stages.

The complementary NPN types are respectively the BC 440 and BC 441.

ABSOLUTE MAXIMUM RATINGS | BC 460 ‘ BC 461
Veeo Collector-base voltage (Iz = 0) =50 V -75 V
Veeo (sus) Collector-emitter voltage (I = 0) -40 V -60 V
Veer Collector-emitter voltage (Rgz = 100 Q) -50 V -75 V
Veso Emitter-base voltage (I = 0) -5V
Tem Collector peak current -2 A
lam Base peak current -1 A
Pior Total power dissipation at T, = 25°C 1 W

at T,.=25°C 10 W
stg Storage temperature -65 to 200 °C
Ti Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

max min %
_66™ 127 g
o
~
oS
w | x H [ Y
E|E
N}
<l I
5| o6 —|;:|
e ]:{'
J PO0S-B

(sim. to TO-39)
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BG 460
BC 461

THERMAL DATA

R

R!h j—amb

th j—case

Thermal resistance junction-case
Thermal resistance junction-ambient

17.5
175

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Parameter Test conditions Min. Typ. Max. [Unit
leeo Collector cutoff
current (I = 0) Vg = -40V ~100| nA
lcer Collector cutoff
current (Rge = 100 Q) for BC 460 Vo = -50V ~-10 | uA
for BC 461 V. = -70V -10 | uA
Vgr) eso Emitter-base
breakdown voltage
(Ic =0) lg = -100 pA -5 v
Vceo(sus) Collector-emitter
voltage (I = 0) lc =-100mA forBC 460 |-40 \
: for BC 461 | -60 \
Vce saty  Collector-emitter
saturation voltage lc. =-1A lg=-100mA -1 v
Vge (saty Base-emitter
saturation voltage le =-1A I3 =-100mA -15( Vv
hee DC current gain Gr. 4 | I = -500 mA
Vg = -4V 40 70| —
Gr. 5 |l = -500mA
Ve = -4V 60 130 —
Gr. 6 | I = -500mA
Ve = -4V 115 250 —
le =-1A Vg = -2V
(for BC 460 only) 20 —
"re,/"re, Matched pair ratio lc = -500mA Ve = -4V 14| —
fr Transition frequency lc =-50mA V, =-4V| 50 MHz
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BG 460
BC 461

Typical output characteristics
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BGC 460
BC 461

Typical collector-emitter
saturation voltage
egfal -

v [

0.8
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SILIGON PLANAR PNP

BC 477
BG 478
BC 479

LOW NOISE GENERAL PURPOSE AUDIO AMPLIFIERS
The BC 477, BC 478 and BC 479 are silicon planar epitaxial PNP transistors in TO-18

metal case.

The BC 477 is a high voltage type designed for use in audio amplifiers or driver
stages, and in the signal processing circuits of TV sets. The BC 478 and BC 479 are
respectively low noise and very low noise types, designed for general preamplifier or

amplifier applications.

ABSOLUTE MAXIMUM RATINGS

BC 477 | BC 478|BC 479

Vees Collector-emitter voltage (Vg = 0)

Veeo Collector-emitter voltage (I = 0)

Veso Emitter-base voltage (l. = 0)

Ie Collector current

Piot Total power dissipation at T, =25°C
at T, =25°C

Tag Storage temperature

T. Junction temperature

-90 V| -50 V| -40 V

-80 V| -50 V| -40 V

-6V
-150 mA
0.36 W

12 W

-55 to 200¢°C

200 °C

MECHANICAL DATA

Dimensions in mm

131
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BG 477
BG 478
- BGC 479

THERMAL DATA

R

th j-case

Thermal resistance junction-case

R j-amb  Thermal resistance junction-ambient

146
480

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(Tams = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit
lees Collector cutoff
current (Vg = 0) for BC 477
Vg = -70V -10| nA
Vg =-70V T,,, = 125°C -10 | A
for BC 478
Vg =-40V -10| nA
Ve =-40V T, = 125°C -10 | nA
for BC 479
Vg =-30V -10 | nA
e =-30V T, = 125°C -10 | uA
leso Emitter cutoff
current (I = 0) Vg = -4V -10 | nA
V(er) ces Collector-emitter
breakdown voitage
(Vg = 0) lc = -10uA
for BC 477 -90 \
for BC 478 -50 \
forBC 479 |[-40 \
V gryceo”Collector-emitter
breakdown voltage
(g =10 lc =-5mA
for BC 477 -80 \
for BC 478 | -50 \
forBC 479 | -40 \
V(sr) eBo Emitter-base
breakdown voltage
{le =0) e = -10uA -6 v

* Pulsed: pulse duration = 300 us,

duty factor = 1%.
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BC 477
BC 478
BC 479

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
Vg (say” Collector-emitter
saturation voltage lc =-10mA
Il =-05mA -0.1 -0.25| V
lc =-100mA
lg =-5mA -0.3 \Y
Vge" Base-emitter voltage lc =-2mA Vg =-5V | -055-065-0.75( V
Vie (sar)* Base-emitter
saturation voltage le =-10mA
lg =-05mA -0.75 -09| Vv
lc =-100mA
lg =-5mA -0.9 \Y
hee” DC current gain le =-10pA Vig=-5V
for BC 477 30 115 —
forBC 477 Gr.VI| 30 70 —
for BC 477 Gr. A 50 130 —
for BC 478 50 195 —
for BC 478 Gr. A 50 130 —_
forBC478 Gr.B | 100 250 —
for BC 479 100 290 —
forBC479 Gr.B | 100 250 —
le =-2mA Vg =-5V
for BC 477 70 250 —
for BC 477 Gr. VI | 70 130 —
forBC 477 Gr. A | 110 250 —
for BC 478 110 450 —
forBC478 Gr. A | 110 250 —
forBC 478 Gr.B | 220 450 —
for BC 479 220 —
for BC 479 Gr. B /| 220 450 | —
le =-10mA Vg =-5V
for BC 477 160 —
for BC 477 Gr. VI 100 —
for BC 477 Gr. A 180 —
for BC 478 270 —
for BC 478 Gr. A 180 —
for BC 478 Gr. B 350 —
for BC 479 400 —
forBC 479 Gr. B 350 —

* Puised: pulse duration = 300 us, duty factor = 1%.
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BGC 477
BG 478
BC 479

ELECTRICAL CHARACTERISTICS (continued)

Parameter

Test conditions Min. Typ. Max. | Unit
se Small signal
current gain le =-2mA Vg =-5V
f =1kHz
tor BC 477 75 260 —
forBC 477 Gr. VI | 75 150 | —
forBC 477 Gr. A | 125 260{ —
for BC 478 125 500 —
forBC 478 Gr. A | 125 260 —
for BC 478 Gr. B | 240 500 —
for BC 479 240 —
.farBC479Gr.B | 240 500| —
le ==10mA V= -5V
f  =20MHz 7.5 —
Ccpo  Collector-base
capacitance le =0 Vg = -5V 4 6| pF
Cepo  Emitter-base
capacitance lc =0 Vgg = =05V 11 15| pF
NF Noise figure le =-20pA Vg =-5V
R, = 10kQ
f =10Hzto 10 kHz
B = 157kHz
for BC 479 08 35|dB
lc =-~200pA Ve = -5V
R, =2kQ
f =10Hzto10kHz
B = 15.7kHz
for BC 478 1.5 daB
for BC 479 1 4|dB
le =-20puA Vi =-5V
R, =10kQ f =1kHz
B =200Hz
for BC 479 05 25|dB
le =-200pA Vg = -5V
R, =2kQ f =1kHz
B =200Hz
for BC 477 2 10| dB
for BC 478 1.2 6|dB
for BC 479 0.8 4| dB
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BC 477
BC 478
BC 479

_]C
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_|c
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4

Typical output characteristics
(for BC 477 only)
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Typical output characteristics
(for BC 479 only)
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Typical output characteristics
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BG 477
BG 478
. BC 479
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Typical collector cutoff current
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BC 4717
BG 478
BC 479

Transition frequency
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BG 477
BC 478
BC 479

Noise figure (for BC 479 only) Noise figure (for BC 479 only)
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BF 155
SILICON PLANAR NPN -

UHF AMPLIFIER AND MIXER-OSCILLATOR

The BF 155 is a silicon planar NPN transistor in a TO-72 metal case. It is specifically
designed for UHF amplifier and mixer-oscillator applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 40 V
Veeo Collector-emitter voltage (I = 0) 40 VvV
Veso Emitter-base voltage (l. = 0) 3 Vv
fe Collector current 20 mA
Pt Total power dissipation at T, =25°C 200 mW

at T,.=25°C 300 mW
Tstg Storage temperature -85 to 200 °C
Ti Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

53 max 12-7min.

(sim. to TO-72)
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BF 155

THERMAL DATA

R
R

th j—case

th j—amb

Thermal resistance junction-case
Thermal resistance junction-ambient

580
875

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 (I = 0) Veg =10V 100| nA
V (sr) cso Collector-base
breakdown voltage
(le =0) lc = 100pA 40 \Y
Vsriceo” Collector-emitter
breakdown voltage
(I = 0) lc =5mA 40 \Y
\ (BR) EBO Emitter-base
breakdown voltage
(e =0) I =100pA 3 \
Vge Base-emitter voltage lc =25mA V=12V 0.85
hee” DC current gain le =25mA V=12V 20 70 —
f7 Transition frequency le =25mA Vg =12V | 400 600 MHz
-C. Feedback
capacitance le =25mA Vg =12V
f  =1MHz 0.4 pF
NF Noise figure le =25mA V=12V
R, =50Q
f = 800MHz 7 9| dB
Gy, Power gain lc =25mA Vg =12V
f = 800MHz 8 10 dB
frnax Maximum oscillation
frequency le =25mA V=12V 25 GHz

* Pulsed: pulse duration =

300 ps; duty factor =

1%o.
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SILIGON PLANAR NPN

BF 158

IF AMPLIFIER FOR TV

The BF 158 is a silicon planar NPN transistor in a TO-18 epoxy package. It is designed

for use as |IF amplifier in TV receiver.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voltage (I = 0) 30 V
Veeo Collector-emitter voltage (I3 = 0) 12V
Veso Emitter-base voltage (I = 0) 2 Vv
Piot Total power dissipation at T, , =25°C 02 W

at TCaScézs OC 0.5 W
Tag Storage temperature -55 to 125 °C
T; Junction temperature 125 °C
MECHANICAL DATA Dimensions in mm

6.9max 102mm

$55Mm2*

Il
[l
L

P040-A

TO-18 epoxy
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BF 158

THERMAL DATA

R

th j-case Thermal resistance junction-case max 200

Rihjamb Thermal resistance junction-ambient max 500

°C/W
°C/W

ELECTRICAL CHARACTERISTICS

(Tymp = 26°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (I = 0) Veg = 18V 100| nA
V(sr) cao Collector-base
breakdown voltage
(le =0) lc =100 uA 30 \Y
Veeo (sus) Collector-emitter
sustaining voltage
(Ig=0) lc =3mA 12 \Y
V(ar) eso Emitter-base
breakdown voltage
(lc =0) le =100 uA 2 \Y
Vee sy Collector-emitter
saturation voltage le =10mA I =1mA 05| Vv
Pee DC current gain le =4mA V=10V 20 50 —
fr Transition frequency le =5mA V=10V 700 MHz
-C.. Feedback capacitance lc =5mA V=10V 08 12| pF
NF Noise figure lc =4mA V=10V
R, =400Q
f =40MHz 3.5 dB
G, Power gain le =5mA V=10V
f = 40MHz 22 26 dB
Joe Output conductance le =5mA V=10V
f = 40MHz 02 03| mS
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SILICON PLANAR NPN

BF 160

IF AMPLIFIER FOR AM/FM RADIOS

The BF 160 is a silicon planar NPN transistor in a TO-18 epoxy package. It is designed
for intermediate frequency (6.5 MHz TV - 10.7 MHz FM) and for general AM-FM

applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I; = 0) 30 VvV
Vero Collector-emitter voltage (l; = 0) 12 VvV
Veso Emitter-base voltage (I = 0) 2 Vv
Piot Total power dissipation at T, , =25°C 200 mW

at T,.=25°C 500 mw
Tt Storage temperature -55 to 126 °C
T Junction temperature 125 °C

MECHANICAL DATA

Dimensions in mm

6.9max 10‘2min.v

¢Ei5rnax

_.U.@- Lgmax

—— —
—— =—
———

P040G-A

TO-18 epoxy
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BF 160

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, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
leeo Collector cutoff
current (I = 0) Veg = 15V 100( nA
Vg =15V T, = 65°C 5| nA
V(er) caoCollector-base
breakdown volitage
(e =0) lc = 100pA 30 \Y
V riceo’Collector-emitter
breakdown voltage
(Il =0) lc =3mA 12 \Y
V(gr) eBo EMitter-base
breakdown voltage
{Ilc =0) le = 100uA 2 \Y
hee” DC current gain le =3mA V=10V 20 50 —
f; Transition frequency lc =3mA V=10V |400 600 MHz
-C,. Feedback capacitance le =3mA V=10V 08 1.2[ pF
G, Power gain lc =3mA V=8V
f =107 MHz 28 32 dB

* Pulsed: pulse duration = 300 us, duty factor = 1%.
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BF 161
SILIGON PLANAR NPN

UHF AMPLIFIER, OSCILLATOR AND MIXER

The BF 161 is a silicon planar NPN transistor in a TO-72 metal case, intended for
UHF tuner applications.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 50 V
Veeo Collector-emitter voltage (lg = 0) 50 V
Veso Emitter-base voltage (I = 0) 4 V
le Collector current 20 mA
Piot Total power dissipation at T, , =< 25°C 1756 mW

at T, =25°C 260 mW
Tog Storage temperature -55 to 175 °C
T, Junction temperature 175 °C
MECHANICAL DATA " Dimensions in mm

5:3rnaﬁd‘ 12'7rnin

L.
MS

P072-A

(sim. to TO-72)
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BF 161

THERMAL DATA

R Thermal resistance junction-case max 580 °C/W

th j-case

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

Parameter Test conditions Min. Typ. Max.| Unit
teso Collector cutoff
current (I = 0) Vg = 10V 100| nA

V gy cso Collector-base
breakdown voltage
(le =0) lc = 50 A 50 \Y

Veeo (susyCollector-emitter
sustaining voltage
(lg =0) lc =5mA 50 \Y

V(er) emo Emitter-base
breakdown voltage

(Ilc = 0) lg = 50uA 5
Vae Base-emitter voltage lc =3mA V=24V 0.74
hee DC current gain lc =3mA V=10V 20 60 —
fr Transition frequency lc =3mA V=10V | 400 550 MHz
-C,. Feedback capacitance le =3mA V=10V
f =1MHz 0.3 0.45( pF
NF Noise figure lc =15mA Vg =24V
f = 800MHz 6.5 dB
Gy Power gain lc =15mA Vg =24V
f = 800MHz 12 dB
Collector current
for AG,, = 30 dB Vee =12V
f = 800MHz 8 mA
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BF 166
SILICON PLANAR NPN

HIGH FREQUENCY GENERAL PURPOSE AMPLIFIER

The BF 166 is a silicon planar NPN transistor in a TO-72 metal case. It is designed
to be used as a gain-controlled VHF ampilifier.

ABSOLUTE MAXIMUM RATINGS

Veao Collector-base voltage (I = 0) 40 Vv
Veeo Collector-emitter voltage (lg = 0) 40 Vv
Veso Emitter-base voltage (I = 0) 3 Vv
Piot Total power dissipation at T, , =25°C 175 mw

at T ,,.=25°C 260 mW
Ty, Storage temperature -55 to 175 °C
T, Junction temperature 1756 °C
MECHANICAL DATA Dimensions in mm

5_3max 12.7min.

—
—
—

P072-A

$0.49ma

M

(sim. to TO-72)
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BF 166

THERMAL DATA

R

th j-case

Thermal resistance junction-case

max 580

°C/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg = 10V 100 | nA
V(gr) ceo Collector-base
breakdown voltage
(le =0) lc = 100uA 40 \Y
Vceo (sus) COllector-emitter
sustaining voltage
(lg = 0) le =1mA 40 \Y
V(gr) eBo EMitter-base
breakdown voltage
{le=0 le =10uA 3 \Y
Vege* Base-emitter voltage le =25mA V=12V 09|V
hee” DC current gain le =25mA Vg =12V 20 50 —
fr Transition frequency lc =3mA Vg =12V |[400 500 MHz
~Ce Feedback capacitance le =25mA Vg =12V 04  0.6| pF
NF Noise figure le =25mA V=12V
R, =500
f =200 MHz 3 5( dB
Gie Power gain (neutralized) [ I =3mA V=10V
f = 200 MHz 16 18 dB
lc (acey Collector current
for AG,, = 30dB Vee = 12V
f = 200 MHz 14| mA
* Pulsed: pulse duration = 300 ps, duty factor = 1%.
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BF 167
SILICON PLANAR NPN

TV AGC IF AMPLIFIER

The BF 167 is a silicon planar NPN transistor in a TO-72 metal case. It is particularly
designed for use in forward AGC IF amplifiers of TV receivers. It is characterized by
very low feedback capacitance due to a screening diffusion under the base pad.

ABSOLUTE MAXIMUM RATINGS

Vees Collector-emitter voltage (Vg = 0) 40 Vv
Veeo Collector-emitter voltage (I; = 0) 30 VvV
Veso Emitter-base voltage (I = 0) 4 Vv
I Collector current 25 mA
Piot Total power dissipation at T, =25°C 150 mwW
Tag Storage temperature -55 to 1756 °C
T] Junction temperature 175 o°C
MECHANICAL DATA Dimensions in mm
max min. é
53max 7™ E
T S
x x O
E 2 — =
0|3 —
| & ——— —
P072-B

(sim. to TO-72)
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BF 167

THERMAL DATA

Rth j—amb

Thermal resistance junction-ambient

max 1000

°C/W

ELECTRICAL CHARACTERISTICS

{Tamp = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff
current (Vg = 0) Vg =10V 50 nA
ce =10V T, = 100°C 5] nA
V(er) ces Collector-emitter
breakdown voltage
(Ve = 0) lc. =10pA 40 v
V(BR) ceo Collector-emitter
breakdown voltage
{lg =0 lc =5mA 30 v
V(BR) EBO Emitter-base
breakdown voltage
(le =0) I =10pA 4
Vge* Base-emitter voltage le =4mA Vg =10V 0.74
Neg* DC current gain le =1TmA Vg =10V 35 —
le =4mA Vi =10V 30 45 —
le =10mA Ve, =10V 20 —
i Transition frequency le =4mA V=10V 600 MHz
-C,. Feedback capacitance le =0 Vg =10V
f  =1MHz 0.15 pF
NF Noise figure le =4mA Vg =10V
R, =100Q f=36MHz 3 dB
Gp.™ Power gain I =4mA Veg =10V
f = 36MHz 24 28 dB
* Pulsed: pulse duration = 300 us, duty factor = 1%.

** See test circuit.
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BF 167

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
AG,,  Powergain control Vee = =25V Rge = 3.9 kQ2
f = 36MHz 60 dB
Qie Input conductance lc =4mA V=10V
f = 36MHz 3.8 mS
b, Input susceptance le =4mA V=10V
t =36MHz 5 mS
9 Forward
transconductance lc =4mA  Vge=10V
f  =36MHz 95 mS
b Forward
transusceptance le =4mA V=10V
t =36MHz 34 mS
Gee Output conductance le =4mA V=10V
f =36MHz 62 uS
b, Output susceptance le =4mA V=10V
t =36MHz 270 uS
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BF 167

Typical output characteristics DC normalized current gain
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BF 167

Power rating chart

P G5 0005
(mWw)
150

AN
\
100 N,
\4/ N
<
N
50
™.
N

0

25 50 75 100 125 Tams (°C)

TEST CIRCUIT
Power gain (f = 36 MHz)

10 pF 22 pF N 3 pF

IN

50 Q2 33 pF
ouT
500

0.66uH
4

To

$S 0001
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BF 173
SILICON PLANAR NPN

VIDEO IF AMPLIFIER

The BF 173 is a silicon planar epitaxial NPN transistor in a Jedec TO-72 metal case
with a very low feedback capacitance. This transistor is intended for use in video IF
amplifiers, particularly for the output stage.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 40 VvV
Veeo Collector-emitter voltage (I3 = 0) 25 V
Veso Emitter-base voltage (I = 0) ] 4 Vv
le Collector current 25 mA
Piot Total power dissipation at T, , =25°C 175 mWw

at T,,.=25°C 230 mW
Ts,g Storage temperature -55 to 175 °C
T, Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm

S
52mx 1. 7me :,*
> =1
Py
ER I !
Wil £ I
S| T )—::x .
ej - =S
0.45max

€-0016

TO-72
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BF 173

THERMAL DATA

R Thermal resistance junction-ambient max 850 °C/W

th j—amb

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

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vg = 0) Vg =20V 20| nA
leso Emitter cutoff
current (I = 0) Vegg = 4V 100| vA
V(gr) caoCollector-base
breakdown voltage
(e =0) Il = 100 pA 40 \
V(er) ceo Collector-emitter
breakdown voltage
(g =0) lc =2mA 25 \
Vac Base-emitter voltage lc =7mA Ve, =10V 09| Vv
fr Transition frequency le =5mA Vg =10V 1000 MHz
-C. Reverse capacitance lo. =5mA V=10V
f =05MHz 0.23 pF
ls Base current lc =7mA V=10V 61 185 pA
Vv, Output voltage le =72mA V=12V
f = 389MHz 6 77 \
G,, Transducer power gain [l =72mA V=12V
f =36.4MHz 26 dB
Jie Input conductance le =7mA Vg =10V
f =35MHz 3 mS
Ci Input capacitance le =7mA V=10V
f =35MHz 22 pF

* Voltage across the detector load R. =27 kQ for 30°% syncronisation pulse
compression.
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BF 173

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
1Yol Reverse transadmittance [ I. =7mA V=10V
f =35MHz 55 ns
Pre Phase angle of reverse
transadmittance le =7mA V=10V
f =35MHz 267° — .
¥l Forward transadmittance [ I. =7mA Vg, =10V
f =35MHz 165 mS
Pye Phase angle of forward
transadmittance le =7mA V=10V
f =385MHz 336° —
oo Output conductance le =7mA  Vie=10V
f =35MHz 65 us
Coe Output capacitance le =7mA V=10V
f =35MHz 1.9 pF
Gyy*  Maximum unilateralized
power gain le =7TmA V=10V
f =385MHz 445 dB
’)Ife|2
* Gyy = 10 log
4 Gie 9oe
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BF 173

Typical output characteristics Typical output characteristics
1 : : s N G-
= 100 | Iaq’ft'ﬂ*—
| o

gy Fapninngnninsaoun

8 |—+ - t—k,ﬁL.LlLLrJLJ, | S0
-+ : S T—t L 77 — 60—

L~ ‘ : 2 2 o0 [ IR
s w

6 - e R 1y i
S238 I

— —] At L = I 40

5 e i 2 5 O I sy

4 -t A
e T*I*t“##‘t'?—;*"g

+ bt . 4t §--1 | N |

= I'AL] | ]le=20p

—

2 ‘_HAAJ}H‘AJ,.A
.F,_'.,,prAi l 4 Aﬁ

S - i o st g ot
15 S B TS|
0 1 2 3 4 V)

Collector characteristic Input characteristic

?u
Hi

1

T TTTTIT

s

107 10° 10° 107 Iy (uA) 0 2 4 6 8 Vee (V)

158



BF 173

DC normalized current gain Transition frequency
hrey = ™ 142' ns_?‘“u 1 B
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TEST CIRCUIT

G,, test circuit

V, 14.7pF 6.4pF 120pF

47002

O zov

+0O

L, = 0.8 uH, 9 turns & 0.15 mm. enameled silk-covered copper wire. L, = 0.25 pH,
4 turns & 0.15 mm. enameled silk-covered copper wire. Ly = 1.7 uH, 12,5 turns
& 0.15 mm. enameled silk-covered copper wire L, = 1.3 uH, 11 turns & 0.15 mm.
enameled silk-covered copper wire.
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SILIGON PLANAR NPN

BF

222

AMPLIFIER AND CONVERTER FOR FM TUNERS

The BF 222 is a silicon planar NPN transistor in a TO-72 metal case. This device is
designed for tuners of FM receivers, and features low noise, high gain and excelient
forward AGC.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 50 V
Veeo Collector-emitter voltage (I; = Q) 40 V
Veso Emitter-base voltage (Ic = 0) 4 Vv
Ic Collector current 20 mA
Piot Total power dissipation at T, , =25°C 175 mW
Tstg Storage temperature -55 to 175 °C
Tj. Junction temperature 175 °C
MECHANICAL DATA Dimensions in mm

53 max

12.7min.
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BF 222

THERMAL DATA

Run joamb Thermal resistance junction-ambient max 875 °C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current (I, = 0) Vg =10V 1 nA

V (er) ceo Collector-base
breakdown voltage

(I =0) lc =50uA 50 \Y
V(er)ceo Collector-emitter
breakdown voltage
(Il = 0) lc =5mA 40 \Y
V(sr) eB0 Emitter-base
breakdown voltage
e =0 [ = 50uA 4
Ve Base-emitter voltage lc =2mA V=7V 0.74
Nee DC current gain lc =2mA V=7V 20 60 —
f; Transition frequency le =2mA V=7V 400- MHz
-C,, Feedback capacitance le =2mA V=7V
f =1MHz 0.4 pF
NF Noise figure le =4mA V=5V
R, =150Q
f =100 MHz 5| dB
G, Power gain e =4mA V=5V
f =100 MHz 20 dB
AG,,  Power gain control e =9mA Vi =7V
Rpe = 5100
f = 100MHz 30 dB

* Pulsed: pulse duration = 300 ws, duty factor = 19.
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BF 233
SILICON PLANAR NPN BF 234

AM MIXER OSCILLATOR, AM-FM IF AMPLIFIER

The BF 233 and BF 234 are silicon planar epitaxial NPN transistors in TO-18 epoxy
package. They are intended for use in AM mixer/oscillator stages, |F amplifiers for
AM/FM radio receivers and in sound IF stages for TV receivers.

ABSOLUTE MAXIMUM RATINGS

Vego Collector-base voltage (Iz = 0) 30 V
Veeo Collector-emitter voltage (I; = 0) 30 V
Veso Emitter-base voltage (I, = 0) 4 Vv
Ie Collector current 50 mA
Piot Total power dissipation at T, , =25°C 200 mW
Tag Storage temperature -85 to 125 °C
T Junction temperature 125 °C
MECHANICAL DATA Dimensions in mm
69™ 1027
. 0. En
~
5 . ’o
: —=
0 —————
P04a0-C

TO-18 epoxy
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BF 233
BF 234

THERMAL DATA

th j-amb

Thermal resistance junction-ambient

max

500

°C/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg =10V 200 nA
V(gr) cao Collector-base
breakdown voltage
(Ie = 0) lc = 10 pA 30 v
Veeo (sus) COllector-emitter
sustaining voltage
(I = 0) le =2mA 30 \Y
Veso Emitter-base
voltage (I = 0) le = 10uA 4 \
Vge Base-emitter voltage lc =1TmA V=10V |064 07 074V
Nee DC current gain le =1TmA V=10V
for BF 233 Gr. 2 40 60 70| —
for BF 233 Gr. 3 60 80 100 —
for BF 233 Gr. 4 90 116 150 —
forBF 233 Gr.5 |140 175 220 —
forBF 233 Gr.6 200 245 350 —
for BF 234 90 120 330 —
fr Transition frequency lc =1TmA V=10V [150 500 MHz
-C.e Feedback capacitance le =1mA Ve =10V
f =1MHz 0.5 1| pF
NF Noise figure le =1TmA V=10V
R, = 3008
f = 470kHz 1.2 dB
NF¢ Conversion noise figure | Ic =1mA V=10V
R, =500
f =200 kHz 4 dB
f =1MHz 35 dB
Gpe Power gain le =1mA Vg =10V
f = 470kHz 40 dB




BF 233
BF 234

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
Tie Input conductance le =1mA  Vg=10V
f = 470kHz 0.24 mS
f =55MHz 0.28 mS
f =10.7 MHz 0.30 mS
b, Input susceptance le =1mA V=10V
f = 470kHz 22 us
f =55MHz 260 uS
f =10.7 MHz 500 us
b, Reverse
transusceptance le =1mA V=10V
f = 470 kHz -1.6 S
f =55MHz -17 us
f =10.7 MHz -34 ©S
Pre Phase angle of reverse
transadmittance lc =1mA V=10V
f = 470kHz -90° —
f =55MHz -90° —_
f =10.7 MHz -90° —
e Forward
transconductance le =1mA  Vge=10V
f = 470kHz 35 mS
f =55MHz 35 mS
f =107 MHz 35 mS
by, Forward
transusceptance le =1TmA V=10V
f = 470kHz 0 mS
f =55MHz -0.5 mS
f =107 MHz -1 mS
9oe Output conductance le =1TmA V=10V
f = 470kHz 7 us
f =55MHz 9 us
f =107 MHz 11 us
b, Output susceptance le =1mA Vg =10V
f = 470 kHz 4.4 usS
f =55MHz 52 us
f =107 MHz 100 ©S
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BF 257
BF 258

SILIGON PLANAR NPN BF 259

HIGH VOLTAGE VIDEO AMPLIFIERS

The BF 257, BF 258 and BF 259 are silicon planar epitaxial NPN transistors in TO-39
metal case. They are. particularly designed for video output stages in CTV and MTV
sets, class A audio output stages and drivers for horizontal deflection circuits.

ABSOLUTE MAXIMUM RATINGS | BF 257 | BF 258 | BF 259
Vero Collector-base voltage (I = 0) 160 V| 250 V | 300 V
Vero Collector-emitter voltage (I = 0) 160 V| 250 V | 300 V
Veso Emitter-base voltage (I = 0) sV -
le Collector current 100 mA

Tem Collector peak current 200 mA

Piot Total power dissipation at T_  =50°C 5WwW

Tstg Storage temperature -85 to 200°C

T; Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

12.7mn

POOS-B

¢OA[|gmax

il
[1

(sim. to TO-39)
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BF 257
BF 258
BF 259

THERMAL DATA

R
R

th j—case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

max
max

30 °C/wW
175 °C/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (I = 0) for BF 257 Veg = 100V 50| nA
for BF258 Vg =200V 50| nA
for BF 259 Veg = 250V 50| nA
Vsr) cao Collector-base
breakdown voltage
(le =0) lc =100 pA
for BF 257 160 \
for BF 258 250 \
for BF 259 | 300 \
V(er)ceo” Collector-emitter
breakdown voltage
(I =0) lc =10 mA
for BF 257 160 \
for BF 258 | 250 \
for BF 259 | 300 \
V(gr) eso Emitter-base
breakdown voltage
(le =0) le =100 nA 5 \
Ve sary” Collector-emitter
saturation voltage le =30mA Iy =6mA 1 Vv
hee* DC current gain le =80mA V=10V | 25 —
fr Transition frequency le =15mA V=10V 90 MHz
-C.o Feedback capacitance le =0 Ve =30V
f  =1MHz 3 pF

* Pulsed: pulse duration = 300

us, duty factor = 1%.

168



yo 2

BF 257
BF 258
BF 259

Collector-emitter saturation voltage

DC current gain

102

le(mA)

10

Collector-base capacitance

102

I (mA)

10

200V BF 258
75

Ves- 100V BF 257

Collector cutoff current

107
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Power rating chart
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BF 260
SILIGON PLANAR NPN

AGC VHF AMPLIFIER

The BF 260 is a silicon planar NPN transistor in a Jedec TO-72 metal case, with a
very low feedback capacitance. It is intended primarily for use as RF amplifier in
television tuners up to 260 MHz.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (I; = 0) 45 V
Veeo Collector-emitter voltage (iz = 0) 3 VvV
Veso Emitter-base voltage (I = 0) 4 V
lc Collector current 50 mA
Piot Total power dissipation at T, =25°C 150 mw
at Tepe =25°C 230 mW

stg Storage temperature -65 to 175 °C

Ti Junction temperature 175 C
MECHANICAL DATA Dimensions in mm

5.2max 12.7m"

$0.44%003

$5.5mx
4_73;'
U

ol

] 0.45m2x

c-no'%
TO-72
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BF 260

THERMAL DATA

R

th j—amb

Thermal resistance junction-ambient

max 1000

°C/W

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

Parameter Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (I = 0) Vg =1V 20( nA
V ery cao Collector-base
breakdown voltage
(le = 0) lc =1pA 45 \Y
V(sr) eBoEMitter-base
breakdown voltage
(lc = 0) le = 10pA 4
Vae Base-emitter voltage lc =3mA V=10V 0.68
- DC current gain Il =1mA V=6V 70 —
fr Transition frequency Ilc =3mA  Vge=10V 800 MHz
f =100 MHz
-C.e Reverse capacitance le =3mA Vi =10V 0.16 pF
t  =05MHz
NF Noise figure Il =3mA V=10V 4j dB
G,. Power gain lc =3mA Vi =10V 21 dB
AG,, Power gain control Al.=8mA V=12V 30 dB
R + R, =680 Q
f  =200MHz
die Input conductance lc =2mA V=10V 1.5 mS
f  =50MHz
b, Input susceptance le =2mA  Vg=10V 3.6 mS
f =50MHz
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BF 260

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
1¥,o) Reverse transadmittance | I. =2mA V=10V 50 nS
f = 50MHz

Qe Phase angle of reverse
transadmittance lc =2mA V=10V 270° —
f =50MHz
1¥ee! Forward transadmittance [ I. =2mA V=10V 66 mS
f = 50MHz
O, Phase angle of forward
transadmittance lc =2mA V=10V 3400 —
f = 50MHz
oo Output conductance le =2mA V=10V 15 nS
f = 50MHz
b,. Output susceptance lc =2mA V=10V 0.34 mS
f =50MHz
9. Input conductance lc =2mA V=10V 3.2 mS
f =100MHz
b, Input susceptance le =2mA  Vg=10V 6.5 mS
f =100 MHz
1.l Reverse transadmittance | I =2mA Vg =10V 94 uS
f =100MHz
0,0 Phase angle of reverse
transadmittance lc =2mA V=10V 270° —
f =100 MHz
lye! Forward transadmittance | I. =2mA V=10V 65 mS
f = 100MHz
Pre Phase angle of forward
transadmittance lc =2mA V=10V 335° —
f = 100MHz
e Output conductance le =2mA V=10V 30 us
f =100 MHz
b,. Output susceptance le =2mA V=10V 0.9 mS
f = 100MHz
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BF 260

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit
Gie input conductance le =2mA V=10V 8 mS
f = 200MHz
b, Input susceptance le =2mA Vg =10V 10 m$
f =200MHz
Iyl Reverse transadmittance [I. =2mA V=10V 170 uS
f = 200MHz
Qe Phase angle of reverse
transadmittance le =2mA Ve =10V 270° —
f = 200MHz
1¥sol Forward transadmittance | I =2mA V=10V 62 mS
f = 200MHz
Pre Phase angle of forward
transadmittance lc =2mA Vg =10V 3180 —
f = 200MHz
oe Output conductance le =2mA V=10V 130 uS
f = 200MHz
b, Output susceptance le =2mA Vg =10V 17 mS
f = 200MHz
Gie Input conductance le =3mA V=10V 24 mS
f =50MHz
b, Input susceptance le =3mA V=10V 5 m$
f =50MHz
Iyl Reverse transadmittance | I, =3 mA V=10V 50 us
f  =100MHz -
Qe Phase angle of reverse
transadmittance le =3mA V=10V 270° —_
f =50MHz
Iyl Forward transadmittance| I. =3mA Vg =10V 92 mS
f = 50MHz
Qe Phase angle of forward
transadmittance le =3mA V=10V 343° —
f =50MHz
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BF 260

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
9oe Output conductance lc =83mA Vi =10V 20 usS
f  =50MHz
b, Output susceptance le =3mA V=10V 0.34 mS
f =100 MHz
9o Input conductance lc =3mA V=10V 4.5 mS
f  =100MHz
b, Input susceptance lc =3mA V=10V 7.2 mS
f  =50MHz
(7 Reverse transadmittance [ Ic =3mA Vg = 10V 94 us
f  =50MHz

e Phase angle of reverse
transadmittance le =3mA  Vge=10V 270° —
f  =100MHz
Yol Forward transadmittance [ I =3mA V=10V 87 mS
f = 100MHz
Pre Phase angle of forward
transadmittance lc =3mA V=10V 333° —
f =100 MHz
oo Output conductance lc =3mA Vi =10V 50 nS
f = 100MHz
b, Output susceptance lc =3mA V=10V 0.9 mS
f  =100MHz
9. Input conductance lc =3mA V=10V 9 mS
f  =200MHz
b, Input susceptance lc =3mA Vg =10V 11.5 mS
f = 200MHz
¥ ,el Reverse transadmittance [l =3mA V=10V 170 nS
f  =200MHz
@ Phase angle of reverse
transadmittance lc =3mA Vg =10V 270° —
f = 200MHz
Vel Forward transadmittance |Ic. =3mA V=10V 80 mS
f  =200MHz

175



BF 260

ELECTRICAL CHARACTERISTICS (continued)

I

200 MHz

Parameter Test conditions Min. Typ. Max. | Unit
P Phase angle of forward
transadmittance lc =3mA V=10V 3100 —
f = 200 MHz
oo Output conductance lc =3mA V=10V 180 usS
f = 200 MHz
b, Output susceptance I 3mA Vg =10V 1.7 m$

Typical output characteristics

Collector characteristic

le

(ma)| _
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BF 260

Transition frequency

Input characteristic
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dmittance *
admittance *

se trans

Forward transa

|v,b| (pS) 300
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BF 260

TEST CIRCUIT
200 MHz pr, AGC, and NF test circuit

3.3pF Vo
Vi  680pF Turt - | "4‘ (—
> —C \<E l 32pF |
500 N P
—— L1
47O I 712+ 7pF

’ )
1000pFT/ |
1000pF
@ f = 200MHz J P

Jona | [Jowo

1 1000pF 1000pF |

1 ‘ -1 $-0048
| T |
- O = 1BV O =

—
N

0.1pF

|
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BF 271
SILICON PLANAR NPN

VIDEO IF AMPLIFIER

The BF 271 is a silicon planar NPN transistor in a TO-72 metal case. This device
has been specifically designed for use in output stages of IF vision amplifiers. It
features high power gain, low feedback capacitance and excellent linearity.

ABSOLUTE MAXIMUM RATINGS

Veeo Collector-base voltage (Iz = 0) 3 Vv
Veeo Collector-emitter voltage (l; = 0) 25 vV
Veso Emitter-base voltage (I = 0) 4 Vv
Ic Collector current 25 mA
Piot Total power dissipation at T, =25°C 250 mw
at T.,,.=25°C 430 mw
stg Storage temperature -55 to 200 °C
Ti Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
5.3max 12‘7min. é
- - o))

A

\_’

X

¢ 5_8max
g 49m8

$0

——— ——

P072-8

(sim.to TO-72)
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BF 271

THERMAL DATA

Thermal resistance junction-case max 400 °C/W
Thermal resistance junction-ambient max 700 °C/W

R

R(h j-amb

th j—case

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

Parameter Test conditions Min. Typ. Max. | Unit
bces Collector cutoff
current (Vg = 0) Vg =10V : 100 nA
Ver) ceo Collector-base
breakdown voltage
(le=0) lc =10pA 30 \
V(sr) ceo Collector-emitter
breakdown voitage
(g =0) le =1mA 25 \
V(er) eBO EMitter-base
breakdown voltage
(e =0) I =10¢uA 4 \
Vee Base-emitter voltage lc =10mA V=5V 780 mV
hee” DC current gain le =1mA V=10V 55 -
lc =10mA V=10V 30 75 —
tr Transition frequency le =10mA V=10V 900 MHz
-C,, Feedback capacitance lc =0 Vg =10V
f =1MHz 0.22 pF
G Power gain lc =10mA V=10V
f =36MHz 24 27 dB
Gie Input conductance lc =10mA V=10V
f =36MHz 4.8 mS

* Pulsed: pulse duration = 300 us; duty factor = 1%.
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BF 271

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
b, Input susceptance le =10mA V=10V
f =36 MHz 5.2 mS
Yo Forward
transconductance lc =10mA V=10V
’ f =36MHz 200 mS
by, Forward
transusceptance le =10mA V=10V
f =36MHz 80 mS
9oe Qutput conductance le =10mA V=10V
f = 36MHz 80 us
b,. Output susceptance lc =10mA V=10V .
f =236MHz 380 uS
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BF 272A

SILICON PLANAR PNP

UHF-VHF AGC AMPLIFIER

The BF 272A is a silicon planar epitaxial PNP transistor in a TO-72 metal case. This
device is specifically designed for RF stages of UHF-VHF tuners. 1t features high gain,
low feedback capacitance and very low noise figure.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) -40 V
Veeo Collector-emitter voltage (l; = 0) -35 V
Veso Emitter-base voltage (I = 0) -3 Vv
le Collector current -20 mA
Pior Total power dissipation at T, =25°C 200 mW
stg Storage temperature -55 to 200 °C
T Junction temperature 200 ©°C
MECHANICAL DATA Dimensions in mm
53[‘16)( 127W"ﬂ E
-~ e 67
1 ~
8 ' C
~ SN, 1
T | e— | L
L;‘.  A—— ,:
S Pro2-A

(sim. to TO-72)

185 : 4/73




BF 272A

THERMAL DATA

R jams  Thermal resistance junction-ambient max 875 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unii
lepo Collector cutoff
current (Iz = 0) Veg = =20V -100| nA

V(sr) cao Collector-base
breakdown voltage
(Ie =0) le =-10uA -40 \

V(gr) ceo Collector-emitter
breakdown voltage
(g =20) lc =-3mA -35 \

V(gr) eso EMitter-base
breakdown voltage

(le =0) le = -10uA -3

Vge Base-emitter voltage lc =-3mA Vg=-10V -0.75
hee  DC current gain lc =-3mA Ve =-10V| 25 50 —
fr Transition frequency lc =-3mA Vi =-10V (700 850 MHz
-C.. Feedback capacitance le =0 Veg = =10V

f =1MHz 03 pF
Cy Feedback capacitance le =0 Veg = -10V

f =1MHz 0.05 0.09| pF
NF* Noise figure lc =-83mA Vi =-10V

R, =500

f = 800MHz 35 55| dB

lc =-3mA Vg =-10V

R, =50 Q

f =200 MHz 2.5 dB
o Power gain le =-8mA Vg =-10V

R =2kQ

f = 800 MHz 12 15 dB

lc =-83mA Vg =-10V

R =2k

f = 200MHz 19 dB
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BF 272A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
lc (asey Collector current
for AG,, = 30dB t =800MHz V. =12V | 6.6 8| mA
dis Input conductance le =-3mA Vg =-10V
f = 800MHz 7 mS
le =-83mA Vg =-10V
f = 200MHz 60 mS
by, Input susceptance lc =-3mA Vg =-10V ]
f = 800MHz -26 ms
le =-83mA Vg =-10V
f =200 MHz -36 mS
9ob Qutput conductance le =-83mA Vg =-10V
f = 800 MHz 0.77 mS
le =-3mA Vg =-10V
f =200 MHz 0.1 mS
by, Qutput susceptance e =-83mA Vg =-10V
f = 800MHz 5 mS
le =-83mA Vg =-10V
f = 200MHz 13 mS
[ePN Forward .
transconductance lc =-3mA Vg =-10V
f = 800MHz 11 mS
le =-83mA Vg =-10V
f = 200 MHz -51 mS
bg, Forward
transusceptance l- =-3mA Ve, =-10V
f = 800MHz 23 mS
le =-3mMA Ve =-10V
f =200 MHz 45 mS
Irb Reverse T
transconductance e =-3mA Vg =-10V
f =800 MHz -0.1 ms
le =-3mA Vg =~-10V
f =200 MHz -0.02 mS
b, Reverse
transusceptance le =-83mA Vg =-10V
f = 800MHz -0.35 mS
le =-83mA Ve, =-10V
f =200 MHz -0.1 ms

* See TEST CIRCUIT
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BF 272A

hren

1.2

0.8

0.4

—C.
(pF)

0.5

0.1

Normalized DC current gain

GS 0037
45°C
| T | ! N
25° [N\
NORMALIZATION
heg=1 at-1. = —3 mA
|Tm 125°C Ve =—10V
0.1 03 1 3 -l (mA)
Feedback capacitance
GS 0039
T
\ =01
\\
™,
1 5 10 -V V)

fr

{MHz)

800

600

400

200

Gpb
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-30
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—1¢ (mA)

-
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T k=soomMEET ]
T 7vg =12V I
1 ]de‘c:rM'on __

I Y I
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R
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o
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BF 272A

Noise figure Power rating chart
T -0043 GS 0036
N T T TTTT] T Pt \
dB) | | mEEl b [ .
= 800k 7] T 1171 (mw) N
| |Rg=5 Ll B I I
8 \Veg=-10V | 11T 160 A
IS, -2 S S5 8 2 & et . == | L1
C T 1 \/
6 L i ! e 120 7.
. {1 \{’@
. 1 111 <&
%
4 J: L - 80 \'P
| Tl -
- e + \
[ |11 \
(O e T G 8 1 B 40 N
N S YW ,T 4A‘#____ N,
ltit
0 s jdl, I ]‘ 0
0 5 8 . 2 A—Ics(msA) 0 25 50 75 100 125 150 T, C)
TEST CIRCUIT
Power gain, AGC and noise figure (f = 800 MHz)
I -‘
TUT
200pF ! RL= 260

ek

! Sturns
[ L 1.
| 1.5k0 lZOpF —
, =
il
1 8iurns 500| |Receiver
f=800MHz
1
8200
L L
VEE Vee

$-0449
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SILIGON PLANAR NPN

BF 273

AM CONVERTER AND AM-FM IF AMPLIFIER

The BF 273 is a silicon planar NPN transistor in a TO-18 epoxy package, intended
for use in AM converters and IF amplifiers for AM and AM/FM radios.

ABSOLUTE MAXIMUM RATINGS

Veso
Vero
Veso
le

P
T

stg

T;

tot

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

Collector current

Total power dissipation at T, =25°C
Storage temperature

Junction temperature

25 \'
20V
4 Vv
30 mA
200 mwW

-55 to 125 °C

125 °C

MECHANICAL DATA

69 rnax

Dimensions in mm

10-2min.

Il
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'BF 273

THERMAL DATA

R Thermal resistance junction-ambient max 500 °C/W

th j-amb

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

Parameter Test conditions Min. Typ. Max. | Unit

lces Collector cutoff }
current (Vg = 0) Vg = 10V 100| nA
Veg =10V T, ., = 100°C 50| pA

Ver) co Collector-base
breakdown voltage

(Il = 0) lc =10pA 25 %
V(er) ceo Collector-emitter
breakdown voltage
(lg = 0) e =1mA 20 \Y
V(BR) eso Emitter-base
breakdown voltage
(Ic =0) IE = 10pA 4
Vg Base-emitter voltage Il =1mA  Vg=10V 0.70
hee DC current gain lc. =1TmA V=10V
for BF 273 35 —
for BF 273 Gr. C 70 120 —
for BF 273 Gr. D 35 75| —
fr Transition frequency le =1mA V=10V |400 600 MHz
NF Noise figure lc =1mA V=10V
Rg = 400 Q2
f = 100MHz 2 dB
-C,, Feedback capacitance le =0 Vg =10V
f =1MHz 0.41 pF
G, Power gain le =1mA V=10V
f = 470kHz 40 dB
e =1mA Vg =10V
f =107 MHz 30 dB
e =1mA Vg =10V
f =100 MHz 21 dB
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BF 273

ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max.| Unit
[+1R Input conductance lc =1mA V=10V
f = 470kHz 240 usS
lc =1mA Ve =10V
f =107MHz 300 us
le =1mA Vg =10V
f =100MHz 900 usS
biq Input susceptance le =1mA  Vg=10V
f =470kHz 22 usS
Il =1mA V=10V
f =10.7MHz 500 usS
le =1mA V=10V
f = 100MHz 4.8 m&
b, Reverse
transusceptance le =1mA V=10V
f = 470kHz -1.2 usS
lc =1TmA  Vig=10V
f =107MHz -27.6 us
lc =1mA V=10V
f =100MHz -260 usS
0, Reverse
transadmittance phase lc =1mA V=10V
f = 470kHz —gQ° _
le =1mA  Vg=10V
f =107MHz -90° —
lc =1mA V=10V
f =100MHz -90° —
Ose Forward
transconductance lc =1mA V=10V
f = 470kHz 35 mS
lc =1mA V=10V
f =10.7MHz 35 mS
lc =1mA V=10V
f =100MHz 32 mS
b Forward
transusceptance lc =1mA V=10V
f =107MHz -1 mS
le =1mA V=10V
f =100MHz -9 mS
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BF 273

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit

Yoe Output conductance le =1mA V=10V
f = 470kHz 7 uS

Ilc. =1mA V=10V
f =10.7 MHz 11 uS

le =1mA V=10V
f = 100MHz 75 uS

boe Output susceptance lc =1mA V=10V
f = 470kHz 4.4 uS

le =1mA V=10V
= 10.7 MHz 100 uS

1mA Ve =10V
940 us

il

-
=)
S
<
I
N
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BF 274
SILICON PLANAR NPN

GAIN CONTROLLED AM-FM IF AMPLIFIER

The BF 274 is a silicon planar NPN transistor in a TO-18 epoxy package, primarily
intended for use in the gain controlied IF stages of AM and AM/FM radio receivers.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 25 vV
Veeo Collector-emitter voltage (I; = 0) 20 V
Veso Emitter-base voltage (I = 0) 4 Vv
I Collector current 30 mA
Pt Total power dissipation at T, =25°C 200 mwW
Tag Storage temperature -55 to 125 °C
. T] Junction temperature 125 ©°C
MECHANICAL DATA Dimensions in mm
69max 10 Zmin. ’EU
= - - &
%}
x —}7 ! g
A I
0, ——
P040-C

TO-18 epoxy
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BF 274

THERMAL DATA

R

th j—amb

Thermal resistance junction-ambient

max

500 °C/W

ELECTRICAL CHARACTERISTICS

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

Unit

Parameter Test conditions Min. Typ. Max.
legs Collector cutoff
current (Vi = 0) Vg =10V 100( nA
Ve =10V T, = 100°C 50| uA
V(ar) co Collector-base
breakdown voltage
(I =0) lc =10pA 25 \
V(er) ceo Collector-emitter
breakdown voltage
(I = 0) lc =1mA 20 \
V(sr) eso Emitter-base
breakdown voltage
(Ilc =0) le =10pA 4
Vag Base-emitter voltage le =1mA V=10V 0.70
hee DC current gain le =1mA V=10V
for BF 274 70 —
forBF 274 Gr.B | 100 250 —
for BF 274 Gr. C 70 120 —
fr Transition frequency lc =1mA V., =10V |400 700 MHz
-C. Feedback capacitance . =0 Vg =10V
f  =1MHz 0.41 pF
G, Power gain le =1mA V=10V
f = 470kHz 40 dB
lc =1mA V=10V
f =107 MHz 30 dB
AG,, Power gain control lc =100pA V=10V
f =470kHz 20 dB
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BF 287
SILICON PLANAR NPN

AM MIXER-OSCILLATOR AND AM-FM AMPLIFIER

The BF 287 is a silcon planar NPN transistor in a TO-72 metal case. It is primarily
intended for use in the AM mixer-oscillator stage and as IF amplifier of AM-FM radios.

ABSOLUTE MAXIMUM RATINGS

Veao Collector-base voltage (I = 0) 40 VvV
Veeo Collector-emitter voltage (lg = 0) 40 V
Veso Emitter-base voltage (I. = 0) _ 4 vV
Ic Collector current 20 mA
Piot Total power dissipation at T, =25°C 250 mw
at Tcaseé45 °C 220 mW
Toyg Storage temperature -55 to 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm
max min )é
53max  qp7min o
N — E
i E— =
DN — '
ol - ——— —
PO72-B

(sim. to TO-72)
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BF 287

THERMAL DATA

R j-amb Thermal resistance junction-ambient max 700 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lces Collector cutoff
current (Vg = 0) Vee = 10V 100( nA
V(8r) cao Collector-base
breakdown volitage
(e =0) lc =10uA 40 \%
Veeo (sus) Collector-emitter
sustaining voltage
(I = 0) lc =5mA 40 v
V(gr) eao Emitter-base
breakdown voltage
(Ic =0) e = 100 nA 4 v
Vae Base-emitter voltage le =1mA V=7V | 710 mv
le =2mA Vg =10V 740 mV
hee DC current gain le =1mA V=7V 30 50 —
le =2mA V=10V 40 60 —
fr Transition frequency le =1mA V=7V
f =100 MHz 600 MHz
le =2mA V=10V
f =100 MHz 700 MHz
Gpe Power gain le =1mA Vge=7V
t = 470kHz 42 45 dB
f =107 MHz 18 22 dB
lc =2mA Vg =10V
f =55MHz 25 29 dB
Oie Input conductance lc =1mA V=7V
f = 470kHz 0.17 mS
f =10.7 MHz 0.25 mS
b;, Input susceptance le =1TmA V=7V
f = 470kHz 24 us
f =107 MHz 0.52 mS
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BF 287

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
Use Forward
transconductance le =1mA V=7V
f = 470kHz 35 mS
f =10.7 MHz 35 mS
~bye Forward
transusceptance le =1mMA V=7V
f =470kHz 40 ws
f =107 MHz 0.96 mS
Joe Output conductance le =1TmA V=7V
f = 470kHz 6 IR
f =107 MHz 11 us
b Output susceptance le =1mMA V=7V
f = 470kHz 45 pS
f =10.7 MHz 100 HIA]
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. BF 288
SILIGON PLANAR NPN

GAIN CONTROLLED AM-FM IF AMPLIFIER

The BF 288 is a silicon planar NPN transistor in a TO-72 metal case. It is primarily
intended for use in the gain controlled IF stages of AM and AM/FM radio receivers.

ABSOLUTE MAXIMUM RATINGS

" Vego Collector-base voltage (lz = 0) 40 V
Veeo Collector-emitter voltage (I3 = 0) 40 V
Veso Emitter-base voltage (I, = 0) 4 V
le Collector current 20 mA
Piot Total power dissipation at T, =25°C 250 mw

at T, , =45°C 220 mwW
Tag Storage temperature -55 to 200 °C
T; Junction temperature 200 °C
MECHANICAL DATA Dimensions In mm

53mex 127™"

>
1]
€
N
3
| o
L %,
— |
——

(sim. to TO-72)

H

X
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BF 288

THERMAL DATA

th j-amb

Thermal resistance junction-ambient

max

700

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lces Collector cutoff
current (Vge = 0) Ve =7V 100| nA
V(ar) cao Collector-base
breakdown voltage
(le =0) lc =10pA 40 \
Vceo (susy COllector-emitter
sustaining voltage
(I =0) lc =5mA 40 \Y
V(gr) epo EMitter-base
breakdown voltage
(Ilc = 0) le = 100 uA 4 v
Ve Base-emitter voltage le =1TmA V=7V 740 mV
Nee DC current gain le =1mA V=7V 65 90 —
fr Transition frequency le =1mA V=7V 500 MHz
-C,q Feedback capacitance Ve=7V f =1MHz 0.24 pF
Gpe Power gain le =1mA V=7V
f =470kHz 42 45 dB
f =107 MHz 18 22 dB
Jie Input conductance lc =1mMA Vge=7V
f = 470kHz 017 mS$
f =107MHz 0.25 mS$
b, Input susceptance le =1mA V=7V
f =470kHz 24 uS
f =10.7 MHz 0.52 mS$
Ose Forward
transconductance lc =1mA V=7V
f = 470kHz 35 mS$
f =107 MHz 35 mS$
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BF 288

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit
~bs Forward
transusceptance le =1TmA V=7V
f =470 kHz 40 us
f =107 MHz 0.95 mS
Qoo Output conductance le =1TmA V=7V
f = 470kHz 6 us
f =107 MHz 11 ©s
bge Output susceptance le =1TmA V=7V
f = 470kHz 45 ps
f  =10.7 MHz 100 uSs
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BF 316A
SILIGON PLANAR PNP

UHF MIXER OSCILLATOR

The BF 316 A is a silicon planar epitaxial PNP transistor in a TO-72 metal case. It is
specifically designed for use as oscillator-mixer in UHF tuners.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (lz = 0) -40 V
Veeo Collector-emitter voltage (lg = 0) -35 Vv
Veso Emitter-base voltage (I = 0) -3 VvV
lc Collector current : -20 mA
P Total power dissipation at T, , =25°C 200 mwW
Tag Storage temperature -55 to 200 °C
T Junction temperature 200 °C
MECHANICAL DATA Dimensions in mm

5‘3max 127m|n

(sim. to TO-72)
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BF 316A

THERMAL DATA

R

th j-amb

Thermal resistance junction-ambient

max 875

°C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff
current (I = 0) Veg = -20V -100| nA
V(ar) cao Collector-base
breakdown voltage
(lg = 0) lc =-10pA -40 \
V(gr) ceo Collector-emitter
breakdown voltage
{lg =0) le =-3mA -35 \
V(gr) eB0 EMitter-base
breakdown voltage '
(Ic = 0) e =-10pnA -3
Vae Base-emitter voltage le =-3mA Vg =-10V -0.75
hge DC current gain le =-83mA Vi=-10V| 30 50 —
fr Transition frequency le =-3mA Vg=-10V 600 MHz
-C,. Feedback capacitance lc =0 Vg = -10V
f =1MHz 0.25 pF
NF Noise figure lc =-83mA Vg =-10V
R, =500
f = 800MHz 5 dB
le =-3mA Vi =-10V
R, =500 .
f = 500 MHz 3.5 dB
G, Power gain le =-83mA Vg =-10V
R, =2kQ
f = 800MHz 12 dB
lc =-83mA V,p=-10V
R. =2k
f = 500 MHz 17 dB
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BF 316A

ELECTRICAL CHARACTERISTICS

(continued)

Unit I

Parameter Test conditions Min. Typ. Max.
dib Input conductance Ilc =-83mA Vg =-10V
f = 800MHz 4.6 mS
lc =-3mA Vg =-10V
f = 500MHz 17 mS
b, Input susceptance le ==-3mA Vg =-10V
f = 800MHz -23 mS
lc =-83mA Vg =-10V
f = 500MHz -37 mS
9ob Output conductance le =-83mA Vg =-10V
f = 800MHz 0.6 mS
lc =-3mA Vg =-10V
f = 500MHz 0.32 ms
b,y Output susceptance le =-83mA Vg =-10V
f = 800MHz 5 msS
le =-83mA Vg =-10V
f = 500MHz 3.2 ms
[+PN Forward
transconductance le =-83mA Vg =-10V
f = 800MHz 16 mS
lc =-3mA Vg =-10V
.f = 500MHz 10 mS
bg, Forward
transusceptance le =-3mMA V,g=-10V
f = 800MHz ’ 13 mS
le =-83mA Vg =-10V
f = 500MHz 39 ms
9 Reverse
transconductance le =-83mA Vg =-10V
f = 800MHz -0.1 mS
lc =-83mA Vg =-10V
f = 500MHz -0.04 mS
b,y Reverse
transusceptance le =-83mA Vi =-10V
f = 800 MHz -0.32 mS
le =-3mA Vg=-10V
f = 500MHz -0.26 ms
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BF 316A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
?,-9;,, Phase difference lc =-83mA Vg =-10V
f = 800MHz 118° —
le =-3mA Vg =-10V '
f = 500 MHz 141° —
Rep Output resistance lc =-3mA Vg =-10V
t =43MHz 0.02 mS
Gob Output conductance lc =-83mA Vg =-10V
f = 43MHz 1 pF
DC current gain Transition frequency
hee I [ ‘ 83 0032 GS 0034
f‘l
LI L (MHz)
50 Ve =-10v
600 Vee=—10V
60 /
— 400 |
40
200
20
0 oL
0.1 0.3 1 3 =l (mA) 1 2 3 A—1c tmA)
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BF 316A

Feedback capacitance Power rating chart
G5 0035 P GS 0036
Cre tor \
(oF) (mw) N - 1
lg=0 160 AN

< | N

0.5 - N, 80 \‘y/,p

40 \

0.1 0 .
1 5 10 =Vee (V) 0 25 50 75 100 125 150 T,m (g

AN

TEST CIRCUIT
Power gain, noise figure (f = 800 MHz)

RF Volt.
ZIN=50
UHF +VEB -VvCB ) PG
generator
. circulator NF
PG J |
att.10 db T.U.T. stub
/ 50 Q Comgon stretcher )
NF
50§
noise
NF IF= tuner
source meter 43 UHF S5 0002
MHzZ
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SILIGON PLANAR NPN

BF

454

AM/FM IF AMPLIFIER

The BF 454 is a silicon planar NPN transistor in a TO-18 epoxy package, with low
reverse capacitance, very low noise, high output impedance. '
The BF 454 is especially suited for FM tuner stages, AM mixer/osciliators and for
AM/FM IF amplifiers.

ABSOLUTE MAXIMUM RATINGS

VCBO
VCEO
VEBO

C
Plot

Collector-base voltage (I = 0)

Collector-emitter voltage (I; = 0)

Emitter-base voltage (I, = 0)

Collector current

Total power dissipation at T, =25°C
at T, =25°C

Storage temperature

Junction temperature

3BV

25 vV

4 Vv

20 mA

200 mwW

500 mW

-55 to 125 °C
125 °C

MECHANICAL DATA

Dimensions in mm
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BF 454

THERMAL DATA

R Thermal resistance junction-ambient max 500 ©°C/W

th j—amb

ELECTRICAL CHARACTERISTICS (T,,., = 25°C uniess otherwise specified) |

Parameter Test conditions Min. Typ. Max.| Unit
lcso Collector cutoff .
current (I = 0) Vg =10V 200| nA

V(gr) cso Collector-base
breakdown voltage :
(e =0) lc = 100 A 35 \

Vceorsus) “Collector-emitter
sustaining volitage
(s =0) le =1mA 25 \

V(gr) eso Emitter-base
breakdown voltage

(lc =0) l. = 10pA 4 v
Vae Base-emitter voitage lc =1mA V=10V 0.71
heg DC current gain
Gr.B |l =1mA V=10V [ 110 200 —
le =1TmA  Vg=10V 65 220 —
fr Transition frequency le =1mA V=10V
f =100MHz 400 MHz
-C,. Reverse capacitance Ilc =0 Vg =10V
f =1MHz 0.5 08| pF
NF Noise figure lc =1mA V=10V
R, =1008
f =100MHz 3 dB

* Pulsed: pulse duration = 300 us, duty factor = 1%.
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BF 454

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
(o8 Input conductance 36 mS
-byy, Input susceptance 3.5 mS
Y Forward transadmittanc 34 ms
le =1mA  Vge=10V
O, Phase angle of the f =100 MHz
forward transadmittance 160° —
Qob OQutput conductance 22 ®S
by, Qutput susceptance 0.86 ms
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BF 454

Typical output characteristics Typical DC current gain
Ie T T T he
AmESRBEERE HHE F
| T || S S S S e
l | P\ M S s ) £ | ST .
| 100
S T e T 150
L = g0 =l
s T 2 k] J]ﬁ r ]
i + 7‘ TSO I (1
/| 1A 5 I S B B ]
A R o O
. u O o
V/.paP% T 1
1/ 11 cn 4
2 [Z:2y0“A M
1 |
- + i r HHHH v B £
] T I w1 A T RO
0 2 4 6 8 e (V) 07 0 1 10 Ic (m&)
Typical input admittance * Typical output admittance *

f=20) MHzZ «

* Lead length = 3 mm.

214



BF 454

admittance *

trans

Typical reverse

2==L1y o=l

S e ST Gl1E— TOASKY

= //////Ill mmum > lim
SRR AL
;%//%/%/&// \ f W/W \ 0

10

- ; )
N // ¢ l/ /' 4.. \ ‘
- MW///%’.W?% S -m mﬂly@'_ _'-w
f P " ! Y

gl N
=4 Y < \\\Q .. m y‘

7 I

\\\mw,m\ % £ s \’ ..
9 0/ /7
B \\\\~ v/\ > \\#
==” AamieT

215

3 mm.

* Lead length



216




| BF 455
SILIGON PLANAR NPN

PREAMPLIFIER AND AM/FM IF AMPLIFIER

The BF 455 is a silicon planar NPN transistor in TO-18 epoxy package, with low
reverse capacitance, very low noise, high output impedance.

The BF 455 is especiaily suited for FM tuners, IF amplifiers in AM/FM receivers, AM
input stages of car-radios.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) 35V
Veeo Collector-emitter voltage (I = 0) 25 vV
Veeo Emitter-base voltage (l. = 0) 4 Vv
le Collector current 20 mA
Piot Total power dissipation at T, =25°C 200 mwW
at T, =25°C 500 mW
Ts,g Storage temperature -55 to 1256 <C
Ti Junction temperature 125 °C
MECHANICAL DATA Dimensions in mm
6 gmax 10 2n“un é
} . =
~
> Q
: =
7] —
© —— ——
Pg40-C
TO-18 epoxy
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BF 455

THERMAL DATA

R Thermal resistance junction-ambient max 500 °C/W

th j-amb

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

Parameter i Test conditions Min. Typ. Max.| Unit
leso Collector cutoff
current (I = 0) Vg = 10V 200| nA

V(gr) cao Collector-base
breakdown voltage
(e =0) lc = 100pA 35 \

Veeogsusy ‘Collector-emitter
sustaining voltage
{ls = 0) lc =1mA 25 %

V(er) eno Emitter-base
breakdown voltage

(Ic=0) Il = 10pA 4
Vge Base-emitter voltage lc =1mA V=10V 0.71
hee DC current gain
Gr.C |l =1mA V=10V 68 120 —
Gr.D |l =1mA V=10V 38 75 —
e =1mA V=10V 35 125 —
fr Transition frequency lc =1mA V=10V
f = 100MHz - 400 MHz
-C,, Reverse capacitance le =0 Ve =10V .
f =1MHz 05 08| pF
NF Noise figure le =1mA V=10V
Rg =100
f =100 MHz 3 dB

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

218



BF 455

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
dis Input conductance 38 mS
-by, Input susceptance 2 ms
Yl Forward transadmittance 34 ms

le =1mA V=10V
Q4 Phase angle of the f = 100MHz
forward transadmittance 158Q° —
Gob Output conductance 13 wS
by, Output susceptance 0.8 ms

219




BF 435

Typical output characteristics Typical DC current gain

G- (B0 Ree ¢ G- 0908
le e [ I T
(mA) IBLINE
Ve 10V il
8 | " i
B 100 150 BE
L1 P | i ﬂ
6 80 | i
L ‘
A 10 {
60 0 {
4 7 ,"/ > Zalt | Ly
N
///,/ ’/I A
e 110 50 P \
2 L | ] \
- Y B \
15]=20u;&—
[ 1]
! [ 1] 0
0 2 4 6 8 Ve (V) 10-? 10" 1 10 Ic (mA)
Typical input admittance * Typical output admittance *
b 00 b G-0%0
(ms) =10V (©S) fvc;g':'idjv’ S aE T[ ] :
— 1
1 - IR ~200MHz -
I 100 ! M Tz 1 =200MHz ¢
TNy =z | 3 1 ,/ |
10 e = 10 = i :
v i o | t i
7 ;
.If1o7 : ‘“ i
-H 2
' ; 0 ==(0g
H I 7 . ¥ T
— A / e
| If T 1 [13/]/lc=6mAi
107 2048 10
ieeEs 45
102 I
10 1 10 10?2 ge(ms) 1 0 100 100 GoeltiS)

* Lead length = 3 mm.

220



BF 495

Typical forward transadmittance *

10 ~ 02 lrelimS)  10° oo

f=045MHZ || Je60°
D 107)

* Lead length = 3 mm.
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BF 479
SILIGON PLANAR PNP

PRELIMINARY DATA

LOW-NOISE ULTRA LINEAR UHF-VHF AMPLIFIER

The BF 479 is a PNP silicon planar epitaxial transistor in a T-plastic package mainly
intended for high current UHF-VHF stages of TV tuners.

In this application, combined with a PIN diode attenuator circuit, it presents very low
noise and very good cross modulation performances up to 900 MHz.

ABSOLUTE MAXIMUM RATINGS

Vero Collector-base voltage (I = 0) =30 V
Veeo Collector-emitter voltage (I3 = 0) -25 Vv
Veso Emitter-base voltage (I = 0) -3 Vv
Ic Collector current -50 mA
Piot Total power dissipation at T, =45°C 170 mW
Teg Storage temperature -55 to 150 °C
T; Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

25max
o

_ .JJ,LM_@_

PO20-C

(1) Wthin 1ihis region the cross section of the leads is uncontrolled
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BF 479

THERMAL DATA

Rihj.amb  Thermal resistance junction-ambient

max 600

°C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lcao Coliector cutoff
current (I = 0) Veg = -20V -100| nA
V(gr) cao Collector-base
breakdown voltage
{l. =0) lc = -100pA -30 \
V(Br) ceo Collector-emitter
breakdown voltage
(I = 0) lc =-5mA -25 \%
V(gr) ero EMitter-base
breakdown voltage
{le=0 lg = -10 pA -3 v
Mg DC current gain le =-10mA Vie=-10V | 20 —
fr Transition frequendy le =-10mA Vg =-10V
f =100MHz 1.4 GHz
Cego  Collector-base
capacitance le =0 Veg = -10V
f =1MHz 0.7 pF
NF Noise figure Vg =-10V R; =50Q
le =-3mA f=200MHz 25 dB
le =-10mA f = 200 MHz 3.3 dB
lc =-3mA f=2800MHz 35 55|dB
lc =-10mA f = 800 MHz 4 6| dB
G Power gain le =-10mA Vi =-10V
R. =2kQ f=800MHz | 15 18 dB
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BF 479

Typical noise figure

G- 0N
NF ‘
(dB) |
Rg=500
1 =800 MHz
8 Ve =- 10V
8
4 w
2
° 2 & [ 8 2 13 B
1 10 I (mA)
Typical transition frequency
6-1033
fr
(6Hz) I
. B
¢ Ve =- 10V T
2
Lo ™~
1 ]
=
L]
1
4
H
n—l
0 4 8 12 18 20 24 I (mA)

Typical noise figure

G- 1032
NF I
(dB) I
Rg =50 0
VCB ==-10V
. Ig =10mA
75 ¢ =0
6
45
et T
3
15
0
? & 6 8 & 6 8 |
10 10? t (MHz) 10}

Typical output voltage
(intermodulation -40 dB)

L-1034
Yo T
) | Veg=-10v
11 =498 MHz ’—r'
f5 =502 MHz ,/
200 — -5V —
dim=-40 ¢B v
///,
160 //
320 / T
/ 500
80 / Iy B@ |
L f i s0n
’ _L
40— L
/ [T
0 4 8 12 16 20 ¢ (mA)
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BF 500

SILICON PLANAR PNP BF 500A

PRELIMINARY DATA

VHF PREAMPLIFIERS AND MIXER/OSCILLATORS

The BF 500 and BF 500 A are silicon planar epitaxial PNP transistors in TO-18 epoxy
package, designed for use as preamplifiers and mixer/oscillators up to 200 MHz
in common base connection.

The BF 500 A has a very low guaranteed input noise.

ABSOLUTE MAXIMUM RATINGS

Veso Collector-base voltage (I = 0) -30 V
Veeo Collector-emitter voltage (lI; = 0) =30 V
Veso Emitter-base voltage (I = 0) -3 Vv
le Collector current -20 mA
P Total power dissipation at T, , =25°C 200 mW
Tslg Storage temperature -55 to 125 °C
T Junction temperature 125 °C
MECHANICAL DATA Dimensions in mm

6.9max 10’2min.

il
Il
s

F040- A

TO-18 epoxy
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BF 500
BF 500A

THERMAL DATA

R

th j~amb

Thermal resistance junction-ambient

max

500

°C/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max. | Unit
leso Collector cutoff
current (I = 0) Veg = =10V -100| nA
V(gr) cao Collector-base
breakdown voltage
(Il =0) le =-10pA -30 \
Veeoqsus) Collector-emitter
sustaining voltage
(lg =0) lc =-1mA -30 \Y
V(gr) eso Emitter-base
breakdown voltage
(lc=0) le =-10pA -4 \
hee DC current gain lc =-TmA Vg=-10V| 30 50 —
le =-4mA Vg=-10V 50 —
fr Transition frequency lc =-1mA Ve=-10V
f =100MHz 400 MHz
NF Noise figure ’
(for BF 500 A only) lc =-1TmA Vg =-6V
R, =10082
f = 100MHz 2 4| dB
C. Reverse capacitance lc =0 Vg = -10V
f =1MHz 0.3 pF

* Pulsed: puise duration = 300 us, duty factor = 1%..
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BF 500
BF 500A

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

Parameter . Test conditions Min. Typ. Max.| Unit
Jin Input conductance : 36 mS
b, Input susceptance 4 ms
1Yl Forward transadmittance 36 mS
le =-1mA Vg =-6V
P Phase angle of the f =100 MHz
forward transadmittance 167° —
9ob Output conductance 10 us
by, Output susceptance 0.7 mS
Typical output characteristics Typical DC current gain
le T T T T T2 ol h T
E
(mA) T Ea N
T T / T T
- = Ve =10V
8 11 1] 150 1 80 =
v g et
/ l/
L P/ 94D 1]
6 A\ A 100 &0
7/ |
W/ [ "] B
4 // p w0 - N
g/ 1g=S0uA !
/i
0 |
0 2 4 6 8 Ve (V) o Tty Pokmd ‘o
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BF 500
BF 500A

Typical transition frequency

tr

MH2)|

800

600

400

200

|

V=10V

T

10

Temd) 10
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SILIGON PLANAR PNP

BF 516

UHF-VHF AMPLIFIER

The BF 516 is a silicon planar epitaxial PNP transistor in a TO-72 metal case, intended
as general purpose amplifier up to 1 GHz.

ABSOLUTE MAXIMUM RATINGS

VCBO
Veeo
Vero
lC
P
T

stg

T

tot

Collector-base voltage (lg = 0)
Collector-emitter voltage (l; = 0)
Emitter-base voltage (I = 0)

Collector current

Total power dissipation at T, , =25°C
Storage temperature

Junction temperature

-55 to 200 °C

MECHANICAL DATA

5‘3 max

12-7m|n

Dimensions in mm
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BF 516

THERMAL DATA

Rihjamb Thermal resistance junction-ambient max 875 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
lego Collector cutoff
current (I = 0) Veg = -20V -100( nA

V(gr) ceo Collector-base
breakdown voltage
(le=0) le =-10upA -40 \

Vgr) ceo Collector-emitter
breakdown voltage
(IB = 0) |C = -3 mA -35 v

V(gr) eso Emitter-base
breakdown voltage

{le =0) le =-10pA -3

Vie Base-emitter voltage le =-3mA Vg=-10V -0.75
hee DC current gain le =-83mA Vg=-10V]| 25 50 —
fr Transition frequency le =-83mA Vg, =-10V|700 850 MHz
-C. Feedback capacitance le =0 Veg = -10V

f =1MHz 0.3 pF
C.y Feedback capacitance lc =0 Vee = -10V

f =1MHz 0.05 0.09| pF
NF Noise figure lc =-83mA Vg =-12V

R, =500

f = 800MHz 35 6| dB

le =-83mA Vg =-12V

Rg =508

f = 200MHz 25 dB
Gpp Power gain lc =-83mA Vg =-12V

R =2kQ

f = 800MHz 11 14 dB

le =-83mA Vg =-12V :

R, = 2kQ

f = 200MHz 19 dB
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BF 516

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
dip Input conductance le =-83mA Vg =-10V
f = 800MHz 7 mS
le =-3mA Vg =-10V
f =200 MHz 60 mS
b, Input susceptance lc =-83mA Vg =-10V
f = 800MHz -26 mS
le =-83mA Vg =-10V
f =200 MHz -36 mS
9ob Output conductance le =-83mA Vg =-10V
f = 800 MHz 0.77 mS
le =-83mA Vg, =-10V
f =200 MHz 0.10 mS
b, Output susceptance le =-83mA Vg, =-10V
f = 800MHz 5 mS
le =-83mA Vg =-10V
f = 200MHz 1.3 mS
[oFR Forward
transconductance lc =-3mA Vg =-10V
f = 800MHz 11 mS
lc =-3mA Vg =-10V
f =200 MHz -51 mS
b, Forward
transusceptance le =-83mA Vg =-10V
f = 800MHz 23 mS
lc =-83mA Vg, =-10V
f = 200 MHz 45 mS
[« I8 Reverse .
transconductance lc =-3mA Vi =-10V
f = 800MHz -0.1 mS
lc =-83mA Vg =-10V
f = 200MHz -0.02 mS
b, Reverse
transusceptance lc =-3mA Vg =-10V
f = 800MHz -0.35 mS
le =-83mMA Ve =-10V
f = 200MHz -0.1 mS
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BF 516

Normalized DC current gain Transition frequency
GS 0037 GS 4 "8
ol [ 1]
(MHZ) T T T T
Voo =-10V =
L6 800 —— CE //
f =100 MH2 /
1.2 \
~ +—45¢°C 600
[
- 25° C[N\) /
. \ 400 v4
o NORMALIZATION // \
4 L hee=1 at I =—3mA 200 {
i
Tamy -25°C Vg =—10V
0 | | 0
0.1 03 1 3 -1, (mA) 0.1 0.3 1 3 —1. (mA)
Feedback capacitance Power gain
_Cm GS 0039 pr G. 004
F T (dB)
(PF) =0l |

05 N,
N f - 800 MHz
Voo - =12V
. R, =500
0.1 0
1 5 10 Ve V) 0 2 4 6 8 - I (mA)
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BF 516

Noise figure Power rating chart

o GS 0036
G6 004
NF

Pior L
(dB) | (mw) \ .
Re 50u
160 N

Vee - — 10V \

N

L AN

N

30 50 100 200 500 f (MHz) 0 25 50 75 100 125 150 T,n, c)

TEST CIRCUIT
Power gain, AGC and noise figure (f = 200 to 800 MHz)

RF Volt.

ZIN=50 ‘
VHF-UHF +VEB -VCB PG

generator )
cwculalltor YNF
PG tl

att.10 db T.U.T. || double
50 Q —] common tuning
NE base
500
Snoczjirs; NF  JIF=] freq.
meter |43 |converter SS 0003
MHz
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INTEGRATED CIRCUITS
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TAA 550
LINEAR INTEGRATED ClRcuir  TBA 271

VOLTAGE STABILIZER

e LOW TEMPERATURE COEFFICIENT
e LOW ZENER RESISTANCE

The TAA 550/TBA 271 is a monolithic integrated voltage stabilizer in a TO-18 two pins

metal case. It is especially designed as voltage supplier for varicap diodes in television
tuners.

The TAA 550/TBA 271 is supplied in 3 groups of stabilized voltage identified by a letter
after the code, as shown in the "ORDERING NUMBERS"

ABSOLUTE MAXIMUM RATINGS

I, Zener current at T, =70°C 15 mA
Tag Storage temperature -20 to 150 °C
Top Operating temperature *

* Refer to "Power rating chart” (Fig. 1).

ORDERING NUMBERS: TAA 550 A or TBA 271 A (for V, range : 30-32V)
TAA 550B or TBA 2718 (for V, range : 32-34 V)
TAA 550 C or TBA 271 C (for V, range : 34-36V)

MECHANICAL DATA Dimensions in mm

Lead 1 connected to case

max min. r);
BBl
x b | ﬂ
CIE I . h
%Q En_' —— ——
N ———
- POR-E
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TAA 550
TBA 271

CONNECTION DIAGRAM (bottom view)

SS 0036

SCHEMATIC DIAGRAM
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TAA 350
TBA 271

TEST CIRCUITS

Circuit No.1 (for V, measurement)

Digital Voltmeter
DVM

'

+ .
5mA _
2. ]

Vz - Vret + Vpypm

Circuit No.2 (for r, measurement)

50 pF

l

1
fne= BmA
DC
Selective lac =0-5mA
Vol tm.SV
0.1 pF f=1KHz
2 §

B Vsv
© 0.5mA

mow

SS 0039
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TAA 350
TBA 271

THERMAL DATA

Rin jcse  ThErmal resistance junction-case max 150 °C/W
Rih jamp  Thermal resistance junction-ambient max 400 °C/W

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

Parameter Test conditions Min. Typ. Max.] Unit

Vv, Zener voltage I, = 5 mA (circuit No. 1)
for TAA 550 A/TBA 271 A 30 31 322 V
for TAA550 B/TBA 271 B 32 33 342 V
for TAAS50 C/TBA 271 C 34 35 36| V

r, Zener dynamic

resistance I, =5mA lye= 0.5 mA

t = 1kHz (circuit No. 2) 10 25| Q

AV, Temperature coefficient | |, = 5§ mA

AT,mp AT, = 010 50°C -3.2 +1.6|mVv/°C]
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TAA 530
TBA 271

Fig. 1 - Power rating chart

Fig. 2 - Typical zener dynamic
resistance vs zener current

| GS 020 G 0.
e NI T T T T ]
l2 ! (] \ T T =1 (1) | t=1KHz
(mA) 1 .
19— % 20 lAc; = :—é
“~
LN l
! ‘ Z, 10 \\ |
| S U
8 T T % ™~
/Yg T \L
(7 ® 5  ——
[ L. /76‘ e % 1
ar *
S,
4 K|
\ 2 ;
I
P
. , ||
0 30 60 90 120 Tamb (°C) 0 3 6 9 12 l2(mA}
Fig. 3 - Typical temperature AV, (t)
coefficient Fig. 4 - Typical ———— vs time
GS 020 AVZ (OO)
3 AVz(t) GS 0204
av I
BT AVa(eo) J =5
(mV/°C)
+2 —
1 IFREE AIR—= =
+1 / o
0.8 A WITH HEAT SINK (65°C/ W)
0
\ 0.6
-1
0.4
-2
-3 0.2
-4 0
0 3 6 9 12 Iz{mA) 0 2 4 6 8 t(min)
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TAA 550
TBA 271

TYPICAL APPLICATION

Rp= 18K
o—{ 1+ - - —---- 7‘
: L-IODF}
V¢ = 160V
1 .
2 T 5K T 15K ~| 15K
o— . / _____
- T 1 . ?
TO VARICAPS S$S.0040
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TAA 611A
LINEAR INTEGRATED GIRCUIT

AUDIO AMPLIFIER

e OUTPUT POWER 1.8W (3V - 4Q)
e LOW DISTORTION

e LOW QUIESCENT CURRENT

e HIGH INPUT IMPEDANCE

The TAA 611 A is a monolithic integrated circuit in a 14-lead quad in-~line plastic
package or in a TO-96 metal case.

It is particularly designed for use in radio receivers and record-players as audio
amplifier. The usable range of supply voltage varies from 6V to 10V and the circuit
requires a minimum number of external components.

ABSOLUTE MAXIMUM RATINGS TAA 611 A12|TAA 611 A55
V, Supply voltage 12V
\A Input voltage ' -0.5 to 12V
ly Output peak current 1A
Prot Pcwer dissipation at T, ,=25°C 135 W 0.57 W

at T,,.=70°C — 115 W
Teo Storage temperature -551t0 125°C [~-55to 150 °C
Ti Junction temperature 150 °C
*For V, < 12V, V, .. =V,

ORDERING NUMBERS: TAA 611 A55 (for TO-100 metal case)
TAA 611 A12 (for quad in-line plastic package)

MECHANICAL DATA Dimensions in mm

] rﬁ T3 ) |;
L. T o I ==
'},'\ @f _? : | _'—,]=|_
23 " . ) =
NP6 250 %”?i =
pS = t T
Lqﬁ' » Ly

TAA 611 A55 TAA 611 A12
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TAAG11A

CONNECTION DIAGRAMS (top views)

For TAA 611 A12 For TAA 611 A55

800TSTRAP [ ] 14 b Vs

BOOTSTRAP

NC

COMP.

COMP.

FEED-BACK

SS 0051

§S 0050

SCHEMATIC DIAGRAM

® 7 93
o)
o 114
10(D)
R't
Py —} 0212

b
@ [I] —0 84

The pin numbers in
= 4 brackets refer to the

TAA 611 A12 and those

without brackets refer
O 5(8) o
2010 to the TAA 611 A55.

S§S 0052
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TAAGTIA

TEST CIRCUITS
Circuit No.1 (G, = 50)

100, F/12/ |

$S 0053

Circuit No.2 (G, = 250)

0.1 = 100 .F /12
ILFI—

$5 0054

56pF 150pF
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TAA 611A

THERMAL DATA (maximum values) ‘TAA 611 A12 | TAA 611 A55
Rihjcase Thermal resistance junction-case — 50 °C/W
Ripj.ams  Thermal resistance junction-ambient 93 °C/W 220 °C/W

ELECTRICAL CHARACTERISTICS

(Tymp = 25°C, V, = 9V unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
V, Quiescent output
voltage 4.8 \'%
Iy Total quiescent
drain current 3 mA
Iy Quiescent drain current
of output transistors 1 mA
I Drain current P,=115W R_=8Q 170 mA
Iy Input bias current 60 nA
P Output power d = 2%
V., =86V R =40 0.50 W
V.=86V R.=8Q 0.35 W
V, =9V R.=48Q 14 W
V, =9V R =80 0.9 W
d = 10%
V, =6V R =40 0.65 W
V, =6V R =88 0.45 w
V., =9V R =40 1.8 W
V, =9V R =80 0.85 1.15 W
Ry Internal feedback
resistance (see
schematic diagram) 7.5 k2
Z, Input impedance
(open loop) 0.75 MQ
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TAAGTIA

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit

d Distortion Test circuit 1
P,=50mW V =9V
R =80 f =1kHz 0.4 %q
P,=05W V., =9V
R.=8%Q f = 1kHz 0.3 %
Test circuit 2
P,=5650mW V =9V
R.=80Q f =1kHz 1.7 %
P,=05W V., =9V
R =80 f =1kHz 1.2 %

G, Voltage gain

(open loop) R.=8%Q 68 dB

* External heat-sink not required except for TAA 611 A55 at V. =9V, R_ = 4.

Fig. 1 - Typical output power Fig. 2 - Typical output power
vs load resistance vs load resistance
85 0223 GS 0224
P, Pq |
w) W f = 1KHz
f=1KHz 16
o . d=10%
1.2 \ At clipping \\
1.2 N
v ~
0.8 \F‘*g % \\’/s ‘9 1%
N ]
N 0.8 ™~
P ~
\l I ™~
0.4 _—
P<bev6y 0.4 T r—Y=6v
—~— ||
— —
0 0
4 6 8 10 12 R, () 4 b 8 10 12 R {0
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TAA 611A

Fig. 3 - Typical distortion
vs output power

; il
w 111

8 Vs=9V
Ry =80
= 1KHz

6

- /
. TEST CIRCUIT 2| _4 /
A
ol = TEST CIRCUIT 1 | _4~
0 0.2 0.4 0.6 0.8 Py (W)
Fig. 5 - Typical relative
frequency response
G us 0227
(dB)
5
0
N
7 \
-5
-10
Vg=9V
R =80
TEST CIRCUIT 1
15 [0 I
0.01 f (kH2)

0.1 1 10

Fig. 4 - Typical distortion
vs output power

d s 0226
(%) i
10 Vs=9V
T R =40
—f = 1KHz
8

o
\\\\

q
TEST CIRCUIT 2 |- /
: -
T I 1
| TEST CIRCUIT 1 _//
0
0 0.4 0.8 1.2 16 Py (W)
Fig. 6 - Typical relative
frequency response
G G_ﬁ.ﬂzﬂ
(dB)
5
0
7 \
5
Ve=9 V||
R =80
-10 TEST CIRCUIT 2
-15
0.01 0.1 1 10 f(kHz)
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TAAGTA

Fig. 7 - Typical voltage gain (open loop) vs frequency

G, . G$ 0229
dB) N I

60 N N \

50 AN

[@]
]
Q,
40 N oy \\ Ia) \%

[
< 7.
30 AN \%
N 2

20 Ry =80 N N
| Vs:l9v | \ \ A
0 ] \ \

10 100 1K 10K 100K 1M t (Hz)

Curve 1: TAA6L1 A 55, Cq.g =82F  Cgp=12nF  Cyo.q=0.1uF
TAABLLA L2, C34=82F  Cyqqp=12nF  Cpyg=0.1uF
Curve 2: TAABLLA 55, Cqg =56pF  Cgp =150pF  Cyp.] =0.1uF
TAA6ILA 12, C3.4= 56pF  Cg.p =150pF  C11q =0.1uxF

Fig. 8 - Typical output power Fig. 9 - Typical output power
vs input voltage vs input voltage
PO . GS 0230 Po GS 023
w) ‘ | I [ / w | | | I Vi
1| | TESTCIRCUIT 1 1| | TESTCIRCUIT 2
s RL =80 RL =80
0.8 )4 0.8 pd

0.6 0.6 /
0.4 /) 0.4 /

0.2 0.2

0 20 30 40 50 v, (mv) 1 3 5 7 9 v, (mv)
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TAA 611A

Fig. 10 - Typical power dissipation
and efficiency
vs output power

GS 02
Plul "
(W) (%)
0.6 - L~ 60
Poe ]
et I
/ I~
0.4 /| /] ™~ | a0
/ 4
/ /|
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Fig. 12 - Typical power dissipation
and efficiency
vs output power
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TAA 611A

Fig. 14 - Typical drain current
vs output power
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TAA 611A

Fig. 18 - Typical quiescent drain Fig. 19 - Typical quiescent drain
current vs supply voltage current vs ambient
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Fig. 20 - Typical quiescent output
voltage vs ambient
temperature
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TAA 611A

TYPICAL APPLICATIONS

Fig. 21 - Audio amplifier for record-player.

IN

+
20K | | - = _00uF o2 100uF/12v

1500 >
+ 82pF  l2nF
25, F/6V P ——
- SS 0055
Fig. 22 - Audio amplifier for radio.
'L RL
8N
IN
6 L. +
2K | | =3 501%F == loopF/12v

50 F/6V I_ 56pF  150pF
$S 0056

The pin numbers in brackets refer to the TAA 611 A12 and those without brackets refer
to the TAA 611 A55.
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TAA 611B
LINEAR INTEGRATED GIRGUIT

AUDIO AMPLIFIER

e OUTPUT POWER 21 W (12V - 8Q)
e LOW DISTORTION

e LOW QUIESCENT CURRENT

e HIGH INPUT IMPEDANCE

The TAA611B is a monolithic integrated circuit in a 14-lead quad in-line plastic
package.

It is particularly designed for use in radio receivers and record-players as audio
amplifier. The usable range of supply voltage varies from 6V to 15V and the circuit
requires a minimum number of external components.

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage 5 Vv
P Input voltage -05to 15 V
g Output peak current 1 A
P o Power dissipation at T, , =25°C 135 W
Ts,g Storage temperature -55 to 125 °C
T, Junction temperature 150 ©°C
*For V, <15V, V, . =V,

ORDERING NUMBER: TAA 611 Bi2

MECHANICAL DATA Dimensions in mm

SUFuUEU"
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TAA 611B

CONNECTION DIAGRAM
(top view)

BOOTSTRAP 1 [] e []14-Vg
N.C. 2 ] []13 n.C.
FREQ.COMP. 3 [] 112 ouTpuT
FREQ.COMP. 4 [] [Ju N.c.
FEED-BACK 5 [] 10 GND
N.C. 6 [ ]9 N.C
INPUT 7 [ [] 8 GND

S5 004a

TEST CIRCUITS
Circuit No.1 (G, = 50)

SCHEMATIC DIAGRAM

7 il £
oG LT

10
55 0045

Circuit No.2 (G, = 250)

56pF  150pF 3 0047

258



TAA 611B

THERMAL DATA

R Thermal resistance junction-ambient max 93 .°C/W

th j-amb

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

Parameter Test conditions Min. Typ. Max. | Unit
Vo Quiescent output
voltage V,=9Y 4.8 \
vV, =12V 6.3 ’ \
Iy Total quiescent
drain current V,=8V 3 mA
vV, =12V 3.5 mA
lg Quiescent drain current
of output transistors Vy, =8V 1 mA
vV, =12V 1.2 mA
Iy Drain current R =80
P,=115W V =9V 170 mA
P,=21W V, =12V 235 mA
Iy Input bias current vV, =9V 60 nA
V., =12V 75 nA
P, Cutput power d =2% R.=8Q
V=9V 0.9 w
V, =12V 1.7 w
d = 10% R.=8Q
V,=9V 1.15 W
V=12V 1.5 241 W
Ry Internal feedback
resistance (see
schematic diagram) 7.5 k2
Z, Input impedance open loop ' 0.75 MQ
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TAA 611B

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
d Distortion Test circuit 1
R.=80 f =1kHz
P,=50mW V,=9V 0.4 %
P,=50mwW V, =12V 0.3 %
P,=05W V, =9V 0.3 %
P,=1W V, =12V 0.2 %
Test circuit 2
R.=80 f =1kHz
P,=50mW V,=9V 1.7 %
P,=50mW V=12V 1.5 %
P,=05W V, =9V 1.2 %
P,=1W V, =12V 1 %
G, Voltage gain
{open loop) R.=80 V, =9V 68 dB
R =80 V=12V 70 dB
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TAA 611B

Fig. 1 - Typical cutput power
vs load resistance
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Fig. 3 - Typical distortion
vs output power
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Fig. 2 - Typical output power
vs load resistance
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TAA6G11B

Fig. 7 - Typical voltage gain (open loop} vs frequency
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TAA 611B

Fig. 8 -~ Typical output power
vs input voltage
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Fig. 10 - Typical power dissipation
and efficiency vs
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TAA 611B

Fig. 12 - Typical power dissipation
and efficiency vs
cutput power
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Fig. 14 - Maximum power dissipation
vs load resistance

le £3021
W T
I\
N
0.8 \ \’g
N 20 i
0.6 \'1/
:9‘/
P,
0.4
[—
0.2
0
4 6 8 10 12 R {«)

Fig. 13 - Typical drain current
vs output power

[ 21
N |
(mAl 12V <
200/ R =80
Pl
150 /)
100 /
50 /
0
0 0.5 1 1.5 2 Py (W)
Fig. 15 - Power rating chart
GS 02)]
Ptol —‘
(W)
™~
1.2
\\
N
0.8
0.4
0
0 10 20 30 40 50 T,,(C

264



TAA 611B
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Fig. 16 - Typical quiescent drain
current vs supply voltage
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TAA 611B

TYPICAL APPLICATIONS
Fig. 19 - Audio amplifier for radio.

50uF/6V _+ 56pF  150pF —

S5 0048

Fig. 20 - Audio amplifier for record-player.
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TAA 6116
LINEAR INTEGRATED GIRGUIT '

AUDIO AMPLIFIER

e OUTPUT POWER 33W (15V - 8Q)
e L OW DISTORTION

e L OW QUIESCENT CURRENT

e SELF CENTERING BIAS

e HIGH IMPEDANCE

The TAAE11C is a monolithic integrated circuit in a 14-lead quad in-line plastic
package with external heat-sink.

It is particularly designed for use as audio amplifier in radio receivers, record players
and portable TV sets. The usable range of supply voltage varies from 6 to 16 V, and
the circuit requires a minimum number of external components.

The package has very low thermal resistance. To decrease the thermal resistance
further an external heat-sink can easily be mounted by means of ordinary hardware.

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage (no signal) 2 Vv
V, Operating supply voltage 18 vV
M Input voltage -05to20 V
o Output peak current 1 A
Pt Power dissipation at T, = 25°C 2 W
at T.,.,.=70°C (with © h.s.) 3 W
stg Storage temperature -55 to 125 °C
T; Junction temperature 150 °C
* For V, <20V, V, ., = V.

ORDERING NUMBERS:

TAA 611 C72 (for quad in-line plastic package with spacer)
TAA 611 CX1 (for quad in-line plastic package with external bar)
TAA 611 C11 (for quad in-line plastic package with inverted external bar)
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TAA 611C

MECHANICAL DATA

Quad in-line plastic package
with spacer for TAA 611 C72
(see also "MOUNTING
INSTRUCTIONS”)

Quad in-line plastic package
with external bar
for TAA611 CX1

Quad in-line plastic package
with inverted external bar
for TAA611 C11

(Dimensions in mm)

e | 3 ~
) ) ———— T = T
| EARRREAE = 4{ Sl
0.25
0.4 H‘w ! Ml S
ol T J,j* 5 ‘ 508,
B4 08
C-0058
Ne0al _
OoplC__ 1 1©
1 T
ARV AN U= \
35
T
________ o= |
045 254, &
T 1524
44
¢ 3MA(2Holes)
o0 fal Fal o
eI Sy,
W ®
_é— F 1 N ) #
Cogiteroiginy

268



TAR 611C

CONNECTION DIAGRAM

(top view)

BOOTSTRaP 1 [] r:|14 v,
N.C. 2 [ 113 n.cC.
Freq.comp. 3 [] 11z our
FREQ.CoMP. 4 [] [n nc.
FEEO-BACK 5 [] J10 eno
N.C. o [} [19 n.c.
IN 1 18 Gno

s3 0010

TEST CIRCUITS
Circuit No. 1 (G, = 50)

SCHEMATIC DIAGRAM

)

14
1

12

4

5

08

Circuit No.2 (G, = 250)

56pF

150 pF
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TAA 611C

THERMAL DATA

R
R

Thermal resistance junction-case max 17 °C/W
Thermal resistance junction-ambient max 63 °C/W

th j-case

th j-amb

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

Parameter Test conditions Min. Typ. Max. | Unit
Vg Quiescent output
voltage VvV, =12V 6.3 Vv
V, =15V 7.9 \
Iy Total quiescent
drain current vV, =12V 3.5 mA
V, =15V 4 mA
ly Quiescent drain current
of output transistors Ve =12V 1.2 mA
V, =15V 1.8 mA
ly Drain current V, =12V Po=21W
RL=8Q 235 mA
V, =15V P, =383W
R.=8Q 300 mA
Iy Input bias current V=12V 75 nA
V, =15V 95 nA
P Output power d =2%
V., =9V R.=4Q 1.4 W
V=9V R.=8Q 09 w
V, =12V RL=8Q 1.7 W
V., =15V RL=8Q 238 w
V, =15V R.=16Q 1.6 w
d =10%
V., =9V R.=4Q 1.8 w
V, =9V R, =88 1.15 W
V, =12V R.=8Q 2.1 w
V, =15V RL=8Q |25 33 W
V, =15V RL=16Q 19 W -

* External heat-sink not required except for the conditions V, = 15V, R. = 8%, .
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TAA 611C

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
R’ Internal feedback
resistance (see
schematic diagram) 7.5 Q
Z Input impedance open loop 0.75 MQ
d Distortion Circuit No. 1
RL.=8Q f =1kHz
V., =12V P, = 50 mW 0.3 %o
V, =15V P, = 50 mW 0.3 %
V=12V P,=1W 0.2 %
V., =15V P,=1W 0.2 %
Circuit No. 2
R =8Q f =1kHz
V, =12V P, = 50 mW 1.5 %
V., =15V P, = 50 mwW 1.5 %o
V=12V P,=1W 1 %
V., =15V P, =1W 1 %
G, Voltage gain
(open loop) V., =12V R.=8Q 70 dB
V., =15V R.=8Q 72 dB
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TAA 611G

Fig. 1 -~ Typical distortion vs
output power
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TAA 611C

Fig. 5 - Typical output power vs Fig. 6 - Maximum power dissipation
load resistance vs load resistance
GS 0127 P 012
Po Lot ] T
w N i W
\J\ f=1KHz
3 N Lol
|
AL \\ \ L
2.5 <5 s
L ”\ 12 . N <
2 AN ) \\ PN?& N
3.7 L : -
N G o8 | INC, -
15 N N [
~ ~ M I ; \
[ N N~
59 ‘ ~ 0.4 \\L : !
1 [~V ™~ [ R
‘\\ . : P—t— |
0.5 ™ 0 i
4 6 8 10 12 R {0) 4 6 8 10 12 R fu)

Fig. 5 - Typical voltage gain (open loop) vs frequency

Gy
(dB)

50

40

30

20

273



TAA 611C

Fig. 8 - Typical relative
frequency response
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TAA 611G

Fig. 12 - Typical power dissipation Fig. 13 - Typical power dissipation
and efficiency vs and efficiency vs
output power output power
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TAA 6116
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Fig. 16 - Typical drain current
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TAA 611G

Fig. 20 - Typical output voltage
variation vs ambient
temperature
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TYPICAL APPLICATIONS

Fig. 22 - Audio amplifier
for radio
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TAA 611C

MOUNTING INSTRUCTIONS

Heat-sinking with spacer.

Fig. 24 shows a method of mounting the TAAB811C with the spacer, satisfactory
both mechanically and from the point of view of heat dissipation. Better thermal
contact between package and heat-sink can be obtained by using a small quantity
of silicon grease. For heat dissipation the desired thermal resistance is obtained by
fixing the elements shown to a heat-sink of suitable dimensions.

Fig. 24

heat sink
Ry 2 18°C/W

Contact
{silicon grease)

Ryp 21" /W

P. C. board
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TAA 611C

MOUNTING INSTRUCTIONS (continued)

Heat-sinking with external bar.

Power dissipation can be achieved by means of an additional external heat-sink fixed
with two screws (both packages) or by soldering the pins of the external bar to

suitable copper areas on the p.c. board (TAA 611 C11).
A.

In the former case, the thermal resistance case-ambient of the added heat-sink

can be calculated as follows:

(Timax - Tamb) - Pkot : Rth j-case

th = p
tot
where:
Tinax = Max junction temperature
Tomb = Ambient temperature
Pt = Power dissipation
Rinjcase = Thermal resistance junction-case

If copper areas on the p.c. board are used (TAA 611 C11) the diagrams enclosed
give the maximum power dissipation as a function of copper area, with copper

thickness 35 1w and ambient temperature 55°C.

;. PCBOARD

\ COPPER ARE& 35 u THICKNESS

s 01as

Pra

w)

TAA 811C 11

20 M

40 2 (mm)
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621
LINEAR INTEGRATED CIRGUIT

AUDIO AMPLIFIER

e OUTPUT POWER 4W (24V - 16 Q)

e SELF CENTERING BIAS

e LOW QUIESCENT OUTPUT CURRENT
e NO CROSS OVER DISTORTION

e HIGH EFFICIENCY

The TAA 621 is an integrated monolithic circuit in a 14-lead quad in-line plastic
package with external heat-sink. It is particularly designed for use in television sets
as audio amplifier.

Special features of the circuit include:

— Self centering bias for any supply voltage from 6 to 24 V.

— Direct coupled input, high input impedance and high supply voltage rejection ratio.
— Minimum number of external components.

The package has very low thermal resistance. To decrease the thermal resistance
further, an external heat-sink can easily be mounted by means of ordinary hardware.

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage 27 V
A Input voltage 051t 27 V
Iy Output peak current 1 A
P ot Power dissipation at T, , = 25°C 2w

at T, =70°C 45 W
Ts(g, Ti Storage and junction temperature -55 to 150 °C
* For V, <27V, V, .= V..

ORDERING NUMBERS:

TAA 621 A72 (for quad in-line plastic package with spacer)
TAA 621 AX1 (for quad in-line plastic package with external bar)
TAA 621 A1t (for quad in-line plastic package with inverted external bar)
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TAA 621

Quad in-line plastic package
with spacer for TAA 621 A72
(see also "MOUNTING
INSTRUCTIONS™)

Quad in-line plastic package
with external bar
for TAA 621 AX1

Quad in-line plastic package
with inverted external bar
for TAA 621 A11
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TAA 621

CONNECTION DIAGRAM

(top view)

OUTPUT 1] i )14
NE 2] [ 13
GNO 3] 112
NC 4|j 11
GNO sq (] 10
NC 6] 0o
INPUT 7 1K

5§ 0028

SUPPLY .- ILTAGE
NC
COMPENSATION

NC

FEEO-BACK

NC

RIPPLE BY PASS

The heat-sink is connected 10 the substrat: (pin 5}

TEST CIRCUIT

SCHEMATIC DIAGRAM

S
8o |
[l m
106 — ol
7
SS 0028 )
Lo
12 5 3
‘s
£1F 30

[
250 (F25.

§8 0030
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TAA 621

THERMAL DATA

Rinj-case Thermal resistance junction-case max 17 °C/W
Rinj-amb Thermal resistance junction-ambient max 63 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
Ig Total quiescent
drain current V, =18V 6.2 mA
V, =24V 75 mA
Iy Quiescent drain current
of output transistors VvV, =18V 25 mA
V, =24V 3 mA
Iy Drain current d = 10% R.= 168
P,=22W V, =18V 175 mA
P, =4W V, =24V 220 mA
Iy Input bias current V, =18V 180 nA
V, =24V 250 nA
P Output power d = 3%
V., =18V R_=160 1.7 w
V, =24V R = 16Q 2.7 w
d = 10%
V, =18V R = 160 2.2 W
V., =24V R_ =160 3 4 w
R’ Internal feedback
resistance (see
schematic diagram) 15 k2
Z, Input impedance V., =18V 150 kQ2
V, =24V 110 k2
d Distortion P, = 50 mW
f =1kHz
R.=16Q
V., =18V 0.1 %o
V, =24V 0.1 %
G, Voltage gain open loop R.=160
. =18V 72 daB
V, =24V 74 dB
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TAA 621

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max.| Unit
SVR Supply voltage rejection | R_ = 16 Q2
f(ripple) = 100 Hz
C, = 100 uf(see application
circuit diagrams)
V, =18V 52 dB
V, =24V 52 dB
C, = 50 uF
vV, =18V 46 dB
V, =24V 46 dB
* External heat-sink not required except for the conditions V, =24V, R_ = 16 Q.
Fig. 1 - Typical output power Fig. 2 - Typical output power
vs supply voltage vs supply voltage
5 GS 018 Gg 0181
A N o |
P, | | P,
W 4} | ol W ey
b ‘ & e
“ | 1 i LAY V
1 //Q;P- | g } ‘ : ‘L 1 1[ ///\‘OQ
%\/be ! ‘ : ‘ /\/
// DM 0 (N N // /
‘ -
At clipping | ! d=10%
- | f=1KHz
0.1 Fo K ‘ \ ‘ 0.1 [
6 10 14 18 22 V. (V) [ 10 14 18 22 Vo)
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TAA 621

Fig. 4 - Typical relative

Fig. 3 -~ Typical distortion vs
cutput power S frequency response ¢s o1
d GV
%) L (dB)
é \_CF =820 pF 5 i
aQ
o] (o1
—f = IKHz et I
6 el
o T 0 1
= see test circuit \
SN '
4 “lRls )L 5|
[Tl
> ] >m ||
2 -10
/ Cp=510pF
0 % as | LT
0.01 0.1 1 P, (W) 0.01 0.1 1 10 f(kH2)

Fig. 5 - Typical relative Fig. 6 - Typical open loop
voltage gain vs frequency
G_S'_Ol 5

frequency response
G, GS D184 Gy .
(dB) . (dB)
5
- R 80 |
. 1. __T O N R N
N
N
0 7 -t 60 N <
see test ci(cuint x‘
A e testelreult LN L |
-5 L. A - ] 40 H
vQ//\I T_
A N N ] - — NS ||
. R = 160 J\O<"f_ A
i T 2 - NN
C.=820pF V=24V NN
. 1 N
-15 ‘ ‘ ‘ } ‘ ’ 0 ‘ ‘ ‘H NN
0.01 0.1 1 10 f (kH2) 10 100 1K 10K f (kHz)
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TAA 621

Po
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2.4
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Fig. 7 - Typical output power

vs input voltage

GS 0186

L= 160 /
/1
/
/
/
/
/
//
L1
0 40 80 120 vV (mV)

Fig. 9 - Typical power dissipation
and efficiency vs
output power

GS 018
Prot
P
/ |
_/ L
[~
[ 1
/ / Vg 24V
// RL:ileﬂ
0 1 2 3 Py (W)

(%)

80
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40
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Fig. 8 - Typical output power
vs input voltage

P°r~

w) |

R =80 /
1.2

G 0187

//
0.8
/
0.4 //
//
0 —
0 10 20 30 40 50 v, (mv)

Fig. 10 - Typical power dissipation
and efficiency vs
output power
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v
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e
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TAA 621

Fig. 11 - Typical power dissipation
and efficiency vs
cutput power

P as 0190
lo1
/ Proc
(w)
0.8
/ >
e/
0.4 /
/ VS T 12v
L
RL =g0
0.2 |
n 0.2 0.4 0.6 0.8 1 Py (W)

Fig. 13 - Typical drain current
vs output power

GS 0192

1 :
(mA)
160 //
120 /// |
80 /
’ \
/ ;
R, =80
40 / L
' |
0 || |
0 02 04 0& 08 1

Pq (W)

"
(%)

60

40

20

Fig. 12 - Typical drain current
Vs output power

ld L 019
(mA) ‘ ,/_
200 pd

/ - 1
150 o
//
100 / |
/R =167
/
50 /
0 |
0 1 2 3 P, (W)

Pt

w)

Fig. 14 - Maximum power dissipation
vs supply voltage

‘ V i / GS Q19
/
BE T/
! ‘/l"%/ 4
;Q.\/ //\‘g/‘
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./ RN
cdEENEEE
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TAA 621

Fig. 15 - Typical quiescent drain
current vs supply voltage

‘d l GS 0194
(mA)
8
) /r/
\e\‘O\a'
[ /F/
/
4
{1, loutput {ransistors)
d ‘-/___—
2 ’—J—’J“’
0
12 15 18 21 24 Vg V)
Fig. 17 - Typical quiescent drain
current of output transistors
vs ambient temperature
Id | r . T GS 0196
(mA) | il '
4 ;
T
!
‘ ;
1 = 94N T
3 —+ N 2, ]
L] N 2 \,SV |t
2 N A
/ |
1 '\ l
- T
0 I
<100 10 2 30 40 T,.,00)

Fig. 16 - Typical total quiescent
drain current vs
ambient temperature

GS 0195

2 ‘
‘ ! T
0 L I
-0 0 10 20 30 4 Tums (°C)
Fig. 18 - Typical relative DC
output level vs
ambient temperature
Va _G§ 0197
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4
2
et ey
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N
V2
-2 _\'g ‘i‘ﬂ/%
55 B
-4 A%
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TAA 621

Fig. 19 - Power rating chart

C501¢8

FIO[ |

A

WITH INFINITE HEATSINK
SR RS A

4

0 0 20 30 40 50 60 T ap, ("C)

TYPICAL APPLICATIONS
Fig. 20 - Record player

iy F
s0F 21 L M N C
i £x
5 10 12 1
TAA 621
7 5 30
! ! 250 uF /25
1l "
0.1uF
220k .
1
Ry
S§S 0031
c—

*Cr see figs. 4 and 5.

Fig. 21 - Complete TV sound section
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TAA 621

MOUNTING INSTRUCTIONS

Heat-sinking with spacer.

Fig. 22 shows a method of mounting the TAA 621 with the spacer, satisfactory both
mechanically and from the point of view of heat dissipation. Better thermal contact
between package and heat-sink can be obtained by using a small quantity of silicon
grease. For heat dissipation the desired thermal resistance is obtained by fixing the
elements shown to a heat-sink of suitable dimensions.

Fig. 22

heat sink

Ry mi8°C/

—— Contact

(slicon grease)

Ryp 2t C/W

——P. C. board
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TAA 621

MOUNTING INSTRUCTIONS (continued)

Heat-sinking with external bar

Power dissipation can be achieved by means of an additional external heat-sink fixed
with two screws (both packages) or by soldering the pins of the external bar to
suitable copper areas on the p.c. board (TAA 621 A11).

A. In the former case, the thermal resistance case-ambient of the added heat-sink
can be calculated as follows:

(Timax - Tamb) - Pko! ' th j-case

R =
Ptot

where:
Timax = Max juncticn temperature
Tamb = Ambient temperature
P = Power dissipation
Rinjcase = Thermal resistance junction-case

B. If copper areas on the p.c. board are used (TAA 621 A11) the diagrams enclosed
give the maximum power dissipation as a function of copper area, with copper
thickness 35 u and ambient temperature 55 °C.

/' PC BOARD

/ ‘ ]
| { Proc
W) I
3 TAA 621 A 11
n_n_n LT
— A OB
¢ o 4 , L+
[ Job
L Lty gargegs P
1
| 0
COPPER AREA 35 . THICKNESS 0 10 20 30 40 2 fnm)
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LINEAR INTEGRATED GIRCUIT

TAA 630S

PRELIMINARY DATA

SYNCHRONOUS DEMODULATOR FOR PAL COLOUR TV SETS

The TAA630S is a silicon monolithic integrated circuit in a 16-lead dual in-line

plastic package. It incorporates the following functions:

— active synchronous demodulators for F (B-Y) and = F (R-Y) signals

— matrix for G-Y signal [G-Y = -0.51 (R-Y) -0.19 (B-Y}]

— flip-flop
— PAL switch and colour Kkiller.

It is intended for PAL colour television receivers employing colour difference outout

stages with clamping circuits.

ABSOLUTE MAXIMUM RATINGS

A Supply voltage (between pins 6 and 16 - see note) 132 V
V, Reverse identification input voltage -5 Vv
I Identification input current 1 mA
lo Output current (from pins 4, 5 and 7) 5 mA
Piot Total power dissipation: at T,.,, =50°C (see note) 550 mW
Tag Storage temperature -20 to 125 °C
Tep Operating temperature -20 to 60 °C

NOTE: V., =16V and P
time of tubes in mixed sets.

amb T

MECHANICAL DATA

B
(335

.. .. 1778
Zomﬂl

- ——— -

anNnoaofnnn
9

n
%

)
i

8
L0 N [ Iy O
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tor= 800 MW (at T, = 50°C) are permissible during warm up

Dimensions in mm

71
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s
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TAA 630S

ELECTRICAL CHARACTERISTICS

(measured using the test circuit of fig. 3 at T,,, = 25°C)

Parameter Test conditions Min. Typ. Max. | Unit
STATIC (DC) CHARACTERISTICS

I Input current for

identification circuit ON 80 uA
A Input voltage for

identification circuit ON 0.75 \
V, Input voitage for

identification circuit OFF 04| Vv

Vie=09V

V> DC voltage at (R-Y)

output see note \
\ DC voltage at (G-Y)

output see note \
v, DC voltage at (B-Y)

output 7.3 \
Vio Killer input voltage

for colour ON 0.9 \
Vi Killer input voltage

for colour OFF 03| Vv

DYNAMIC CHARACTERISTICS

v, Peak to peak identifi-

cation input voltage 4 v

Vip=09V f=78kHz

V, Peak to peak flip-flop

output voltage 2.5 \
v, R-Y output voltage

swing 32|V
A G-Y output voltage Vip=09V {=44MHz

swing Linearity m = 0.7 18| V
v, B-Y output voltage

swing 4 Vv
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TAA 630S

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. |Unit
Vv, R-Y reference input
voltage 1 Y
Vio=09V f=44MHz
Vg** B-Y reference input
voltage 1 \
Via Peak flip-flop input
voltage -2.5 -5 V
Vo =09V f=156kHz
Vis Peak flip-flop input
voltage -2.5 -5 V
V,/V,3"** R-Y demodulator gain
— 7 —
V, V,; B-Y demodulator gain Vig=09V  f=44MHz
—-— toR-Y demodulator Vi (peak to peak) = 50 mV
V, V, gainratio 1.78 —
R Paraliel input resistance
atping 800 Q
C, Parallel input capaci-
tance at pin 9 V=09V f=44MHz 10| pF
Ris Parallel input resistance Vi =20mv
at pin 13 800 Q
Ci3 Parallel input capaci-
tance at pin 13 10( pF
|z, R-Y output impedance 100
1Z] G-Y output impedance V=09V 100]
|z, B-Y output impedance 100
1Z,)] Parallel input
impedance at pin 2 Viy =09V f = 4.4 MHz 900 Q
|Z,| Parallel input Vi = 400 mv
impedance at pin 8 900 Q

NOTES: * Adjustable to the same level of V, by variable resistors, or by variable
voltages = 1.2 V, connected between pins 11 and 16 for V, and between
pins 12 and 16 for V.

** Maximum permissible range : 0.5 to 2 V (peak to peak).
*** Peak to peak output voltage to peak to peak input voltage ratio.
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TAA 6303

Fig. 1 - Schematic diagram

SN R

]| et
A | [0l [
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Fig. 2 - Power rating chart Rot
{mW)
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TAA 6303

Fig. 3 - Test circuit

Lﬁ zcnla[
1l s g
10p:

F(B- éuer *FR- V)
Input npul  Inpul

Fig. 4 - Typical application circuit

7.8kHz output thYput
Vg 1_% 22rF
12 f 00 I
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661
LINEAR INTEGRATED CIRCUIT

FM IF AMPLIFIER-LIMITER AND DETECTOR

e HIGH GAIN

e FREQUENCY RANGE 5 kHz to 60 MHz

e THRESHOLD LIMITING VOLTAGE 100wV (5.5 MHz)
e COINCIDENCE GATE DETECTOR

e AUDIO OUTPUT VOLTAGE 1.4 Vrms (d = 1%)

The TAA 661 is a monolithic integrated circuit in a 14-lead quad in-line plastic
package or in a Jedec TO-100 metal case. Particularly designed for use in TV sound
IF or FM IF amplifiers, it includes: a limiter amplifier, a coincidence detector and
a voltage regulator. By using the TAA 661 the ratio detector transformer is eliminated
and the audio signal is capable of driving an output amplifier directly. Detector
alignment is obtained by adjusting a single coil wich provides the quadrature signal
to the coincidence gate detector.

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage 15V
Pio Power dissipation at T, ,=70°C for TAA 661 A55 350 mw

for TAA 661 BX2 500 mW
Tag Storage temperature -25 to 125 °C
T Operating temperature 0to 70 ©°C

op

ORDERING NUMBERS: TAA 661 A55 (for TO-100 metal case)
TAA 661 BX2 (for 14-lead quad in-line plastic package)

MECHANICAL DATA Dimensions in mm

TAA 661 A55 TAA 661 BX2
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TAA 661

SCHEMATIC DIAGRAM

A

' ®m
‘ @ ﬂ De-emphasis

Quadrature o) @— oL

Decoupling 10y D—

Quadrature Drive W G - ‘_(T‘)—‘ Audio OQulput

o 8)

T

ST L]

[nput g
T~
2 @
) B [l] ]
3 @ J-
& 55 0087

5 -7 - Decoupling
(1) - (3) - Decoupling

NOTE: the number in brackets refers to the TO-100 package.

CONNECTION DIAGRAMS (top views)

For TAA 661 BX2

/
DE-EMPHASIS | 1 4] ouTPUT
DECOUPLING [ 2 1] Vg
N.C. {s w2f]  PHase -smFT
N.C. [ 1| NC.
DECOUPLING || 5 o] N.C
INPUT e 2] GROUND
oecoupLng  [| 7 8| PHasE-sHFT

$-0357

For TAA 661 A55

DECOUPLING

(), DECOUPLING

Q INPUT

() DECOUPLING

(J' PHASE - SHIFT

GROUND

5-0356
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TAA 661

TEST CIRCUIT

50nF
Output

50 [ ]s0
2 la
5nF
f=5.5MHz ~
sonF |50 ‘
nfF
|
50nfF: |
=t

55 0060

L = 35 turns of 0.16 mm nylon covered copper wire.

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

Parameter Test conditions Min. Typ. Max. | Unit
lg Quiescent drain
current V,=86V 9 14| mA
V., =9V 11 17| mA
V, =12V 13 20| mA

Vithresholdy INPUt limiting

voltage f =55MHz 100 ny
f =107 MHz 230 rv
v, Recovered output
voltage V, =10mv f=55MHz
f,, = 1kHz Af = =50 kHz
V.,=6V 0.5 Yims
V., =9V 0.75 Y, e
vV, =12V 1.4 V. .
d Distortion V, =12V V, =10mV
f =55MHz f, =1kHz
Af = x25kHz 1 /o
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TAA 661

ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max. | Unit
AMR  Amplitude modulation
rejection VvV, =12V vV, =10mV
f =55MHz f, =1kHz
Af = x50kHz m =03 45 dB
R; Input resistance = 55MHz 2.5 k2
= 10.7 MHz 2 k2
; Input capacitance V. =9V f =55MHz 2.5 pF
o Output impedance V,=6V 200 Q
V., =9V 150 Q
V. =12V 100 0
R Min. load impedance
without clipping V., =6V 10 kQ
V., =9V 4 k2
vV, =12V 2 k2
Rs.6 Resistance between
pins 5 and 6
of the TAA 661 A55 f =55MHz
V., =6V 50 k2
V., =9V 50 k2
V., =12V 50 k2
Cse Capacitance between
pins5and 6
of the TAA 661 A55 f =55MHz 3 pF
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TAA 661

TAA 661 AS TV SOUND IF AMPLIFIER (outputs referred to the TAA 661 BX2)

68pF 12pF FRY
RF Input o I s
5.5MHz
Rs=500

150pF

L

Input LF Output
Filter -
(5.5 MHh2)

= j
$S 0063
Phase - shift network

PHASE SHIFT NETWORK

$5 0064

e
LO = Constant without Rp

Co/pF | 120 | 100 | 56 | 33 | 156 | —
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TAA 661

Fig. 1 - Typical distortion Fig. 2 - Typical amplitude
modulation rejection
d 2024 G5 0244
] 0 m
1%) ! V=12V
Vi=l2v AMR F\ t=5.5 MHz
2 f=5.5 MHz A !
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\ N
N \\ s /
2 \\ a /V
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N N\ |
) I~ c e/ .
N d 35
e
~
f
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100 2 1 6 8100 2 4 C.(pFl 100 2 4 68100 2 Cy (pF)
Fig. 3 - Typical amplitude modulation rejection vs input voitage
GS 0245
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1 12 3’ -
2 2 12 100 -
3 18 100 27
4 18 68 -
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0 J
10-1 2 4 b & 10° 2 4 6 810! 2 1 6 8 102 2 v, (mv)
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TAA 661

Fig. 4 - Typical recovered
output voltage

v GS 024
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7
z//
—

L0 - V=12V \
f=55 MRz d

08 — | 1450 kHz \
V=10 mv €
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TYPICAL APPLICATION
TAA 661 in TV receiver,

e Tou &

Fig. 5 - Phase response of the
TAA 661 wide band amplifier
measured at 25 °C
ambier\n temperat/ure _ asozsr
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680

VIDED
DRIVER
100pF 0.02.
L1
0.1,F
Notes:

55 0065 l

— Pin numbers shown are for the TAA 661 BX2.
— L, =24 turns of 0.16 mm nylon covered copper wired with tapping at turn 12

from ground.

— L, = 35 turns of 0.16 mm nylon covered copper wired.
— Neosid former K4/21.5/0.5 - Neosid core GW4 x 0.5 x 10FE10(Q,=80).
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691
LINEAR INTEGRATED GIRCUIT

WIDE-BAND AMPLIFIER, FM DETECTOR, AUDIO
PREAMPLIFIER/DRIVER

The TAA 691 provides, in a single monolithic silicon chip, a major subsystem for
the sound section of TV receivers in a 14-lead quad in-line plastic package.

As shown in the schematic diagram the TAA 691 contains a multistage wide-band IF
amplifier/limiter section, an FM-detector stage, a Zener-diode-regulated power-
supply section and an audio-amplifier section specifically designed to drive directly
any type of valve or transistor output stage.

In FM receivers, the TAA 691 can be used to provide IF amplification and limiting,
FM detection and AF preamplification.

In the TAA 691, the demodulation is effected by a single tuning discriminator coils
as well as a ratio detector.

The TAA 691 provides exceptional versatility of circuit design because the IF
amplifier/limiter section, FM-detector section and audio-preamplifier/driver section can
be used independently of each other.

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage (at pin 6) 20V
\ Input-signal voltage (between terminals 1 and 3) +=3 V
I Supply current (at pin 14) 50 mA
[ Qutput current (from pin 5) 80 mA
P ot Total power dissipation at T, =256°C 850 mw
Tag Storage temperature -25 to 150 °C
Teo Operating temperature 0 to 85 °C
MECHANICAL DATA Dimensions in mm

Supersedes issue dated 9/70 307 5/73




TAA 691

THERMAL DATA

Rihjamp Thermal resistance junction-ambient typ. 150 °C/W
ELECTRICAL CHARACTERISTICS* (T, = 25°C)
Parameter Test conditions Min. Typ. Max. |Unit | Fig.
1, Bias current of
third amplifier 0.25 0.63 1| mA 3
I Supply current Vg =62V 8 12 18| mA 3
(applied direct.
to pin 14)
Vi Internal reference
voltage 69 74 81|V 3
Vigimy  Input limiting
voltage (pin 13) f =55MHz 150 250 uv | 5-6
vV, Recovered audio
voltage (pin 13) vV, =10mV
R, =50k
f =55MHz
f, =1kHz
Af = %50 kHz 260 mV S
Vo Audio output
voltage (pin 5) V., =10mV
R. =1kQ
f =55MHz
f, = 1kHz
Af = *=50kHz 4 \Y 10
—( d Distortion (pin 13) VvV, =100 mV
f =55MHz
f, =1kHz
Af = %50 kHz 1.3 % 10
- V, Input voltage
{pin 7) P, =15W
f =1kHz 3.2 mV 2

*
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supply voltage, Vs, of +16 V applied to terminal 14 through a resistance of
0Q2, unless otherwise indicated.



TAA 691

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max.| Unit | Fig.
d Distortion (on R,) VvV, =108V
P, =1W
f =1kHz
tnput at pin 7 1 %o 2
R, Input resistance
(pin 1) f =55MHz 11 kQ 4
R; Input resistance
(pin 7) f =1kHz 100 kQ | —
R, Output resistance
(pin 11) f =585MHz 100 kQ | —
R, Output resistance
(pin 5) f  =1kHz 250 Q —
R, Output resistance
{pin 13) f =1kHz 10 kQ | —
o Input capacitance
{pin 1) f =55MHz 5 pF 4
C, Output capacitance .
(pin 11) f =55MHz 4 pF —
G, Voltage gain f =55MHz 67 dB 8
tot Total power
dissipation 245 265 280 | mW 3
AMR  Amplitude
modulation
rejection f =55MHz 35 48 dB | 5-7
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TAA 691

SCHEMATIC DIAGRAM

Fig. 1
P ly —— FM Audio
ower  supply delec!or_j driver o
1 [ 6
Q4 R19 £y
Qs D& ¥
R2D Y
Qr s
*Ol R18 R22
i
| as
5
D9
R
| 4
5 -0251

Foee9or

IF amplifier

Fig. 2 - Typical circuit utilizing the TAA 691 and SGS-ATES AC 193K and AC 194K
transistors

O Y=108v

4700

L ACI94K
‘ S6x02

S00pF |

0.5pF | 100K0 |
- mmu R =80

— S-005221 — —TL

T, = 5.5 MHz TRANSFORMER:
- 55 pH; Q, = 80; 19 turns & 0.15 mm silk-covered copper wire.
= 9 turns & 0.15 mm.

rr
Il
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TAA 691

L, = 31 pH (150 turns & 0.04 mm wound on 1/2W - 5.6 k. resistor).
L, = 18 uH; Q, = 75; (double-layer winding, 45 turns & 0.08 with powdered-iron core).

Fig. 3 - Test setup for measurement Fig. 4 - Test setup for measurement
of total device dissipation, of input-impedance
quiescent current into pin 11
and drain current from 6.2

Volt

H
Impedance O
Meiter

Fig. 5 - Test setup for measurement of AM rejection, input limiting voltage, FM-detector
output voltage and distortion
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TAA 691

Fig. 6 - Typical FM-detector output

voltage versus input voitage
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TAA 691

Fig. 10 - Test setup for measurement of audio output voltage
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TBA 231
LINEAR INTEGRATED CIRCUIT

DUAL LOW NOISE OPERATIONAL AMPLIFIER

SINGLE or DUAL SUPPLY OPERATION

LOW NOISE FIGURE

HIGH GAIN

LARGE INPUT VOLTAGE RANGE

EXCELLENT GAIN STABILITY VERSUS SUPPLY VOLTAGE
NO LATCH UP

OUTPUT SHORT CIRCUIT PROTECTED

The TBA 231 is a monolithic integrated dual operational amplifier in a 14-lead dual
in-line plastic package.

These low-noise, high-gain amplifiers show extremely stable operating characteristics
over a wide range of supply voltage and temperatures.

The device is intended for a variety of applications requiring two high performance
operational amplifiers, such as phono and tape stereo preamplifier, TV remote contro!
receiver, etc.

ABSOLUTE MAXIMUM RATINGS

V., Supply voltage += 18 V
Differential input voltage +=5 V
Common mode input voltage += 15 VvV
Piot Power dissipationat T, , = 60°C 500 mW
Tie Storage temperature -55 to 126 °C
Operating temperature 0 to 70 °C

* For M==%15V, V, max = V,

ORDERING NUMBER: TBA 231

MECHANICAL DATA Dimensions in mm
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TBA 231

SCHEMATIC DIAGRAM

OUTAPUTO ! A OUTPUT B
OB;:liTC 2 ‘20 OUTPUT LAG B
e [ v I "
INPUT \ [ g | ‘ INPUT
AG A .
L {C . A 4 0 \ LAG B
5 6 |7 8 9 e
o _ o
NON INVERTING INVERTING v INVERTING NON INVERTING
INPUT A INPUT A INPUT B INPUT B
CONNECTION DIAGRAM TEST CIRCUIT
(top view) Frequency response
- +
OUTPUT A 1 t ] 14 V
OUTPUT LAG A 2 [] ] 13 OUTPUT B
INPUT LAG A 3 ] [] 12 OUTPUT LAG B
INPUT LAG A 4 ] ] 11 INPUT LAG B
NON INV. INP. A 5 ] 10 INPUT LAG B
T
INV. INPUT A 6 ] o NONINV. INP. B 85 0024
V™ 7 ] 8 INv.INPUT B

$5 0022
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TBA 231

ELECTRICAL CHARACTERISTICS
(Tomp = 256 °C, R = 50 k{2 to pin 7 unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
V, = = 15V
Iy Quiescent drain current | V, = 9 14| mA
IVae1-Veeol INput offset voltage R, =200 1 8| mv
[lg-lggl INput offset current 50 1000| nA
by input bias current 250 2000| nA
Common mode input .
voltage range +10 =11 \'
; Input resistance f =1kHz 37 150 k2
v Voltage gain V, = x5V 6500 20.000 —
o Positive output voltage
swing +12 +13 \4
v, Negative output voltage
swing -14 -15 \
R, Output resistance f =1kHz 5 k2
CMRR Common mode
rejection ratio R, = 2000 70 90 dB
SVR Supply voltage rejéction | R, = 200Q 50 wV/V
SR Slew rate Unity gain
C,=01uF R, =470
see frequency response
test circuit 1 V/us
Channel separation R, =10k2 f = 10kHz 140 dB
NF Noise figure R, = 10 k2
B = 10 Hz to 10 kHz 1.5 dB
V., = + 4V
Iy Quiescent drain current | V, = 25 mA
Ve =Vaeol Input offset voltage R, = 2000 1 6| mv
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TBA 231

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
ilg=ls;] Input offset current 50 1000 | nA
Iy Input bias current 250 nA
Gy Voltage gain Vo= =1V 2500 15.000 —
V, Positive output voltage

swing +25 +28 Y

vV, Negative output voltage
swing -36 -4 Y
Fig. 1 - Power rating chart Fig. 2 - Typical output capability
vs supply voltage
P“" GS 0162 Vo r GS 016
w) wemsy | F= 1 KHz
0.5 N
N 12

0.3 ] 8 / L~ L

6 i
0.2 //
\ 4 //,
0.1
2
0 0
0 25 50 75 100 T, ., (°C) 4 6 8 10 12 14 VW)
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TBA 231

Fig. 3 - Typical quiescent drain
current vs supply voltage
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Fig. 5 - Typical open loop frequency
response using recommended
compensation networks
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TBA 231

Fig. 7 - Typical input noise voltage

vs frequency
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Fig. 9 - Typical closed loop gain
vs frequency
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TBA 261
LINEAR INTEGRATED CIRCGUIT

FM IF AMPLIFIER-LIMITER, DETECTOR, DC VOLUME CONTROL
e AUDIO OUTPUT VOLTAGE 0.9 V

rms

e REMOTE CONTROL RANGE 70 dB
e INPUT LIMITING VOLTAGE 100 pV

The TBA 261 is a monolithic integrated circuit in a 14-lead quad in-line or dual in-line
plastic package. It is particularly designed for use in TV sound IF or FM IF amplifiers; it
includes: a three stages FM limiter amplifier, a gated coincidence detector and a
remote control stage.

ABSOLUTE MAXIMUM RATINGS

vV, Supply voitage 15 vV
P, Power dissipation at T, , =70°C 500 mW
Tag Storage temperature -55 to 125 °C
T Operating temperature 0 to 70 °C

ORDERING NUMBERS:

TBA 261 AX2 (for 14-lead quad in-line plastic package)
TBA 261 AX7 (for 14-lead dual in-line plastic package)

MECHANICAL DATA Dimensions in mm
. prily
'mT |
: ;ﬂ* o

. |.so8 |

L | o
NeNaNa
I3 B
= A

TBA 261 AX2 TBA 261 AX7
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TBA 261

CONNECTION DIAGRAM

(top view)

C. ompiisis
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DC olum Control
NC

Decoupling

I at
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SCHEMATIC DIAGRAM
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TBA 261

ELECTRICAL CHARACTERISTICS

(T,mp = 25°C, V, = 12V unless otherwise noted)

Parameter Test conditions Min. Typ. Max. | Unit
ly Quiescent drain current | V3 =0 20 mA
Vi (thresholay INPUL limiting voltage R,=50Q f =55MHz

Af = x25 kHz 100 1A%
Vo Recovered output
voltage V, =10mV R, =500
f =55MHz f, = 1kHz
Af = *+25kHz 0.9 Ve
Remote control range 70 aB
AMR Amplitude modulation
rejection V, =10mV R, =500
f =55MHz m =03
Af = x50 kHz 50 dB
Af = 25 kHz 45 daB
d Distortion V, =10mV R, =508
f =585MHz f, =1kHz
Af = x25 kHz 1 %
; Input resistance Vi=10mV f =55MHz 5 k$2
C. Input capacitance Vi, =10mV f =55MHz 3 pF
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TBA 261

Fig. 1 - Typical relative audio
output voltage vs
input voltage
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Fig. 3 - Maximum output voltage
swing vs load resistance
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TBA 261

Fig. 5 - Typical relative
audio output voltage
vs modulating frequency
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Fig. 7 - Typical distortion
vs frequency deviation
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TBA 261

TYPICAL APPLICATION
TV sound IF amplifier (5.5 MHz)

“IDEO DRIVER
QUTPUT

HHh

) pF }56pF

]

= £5 0027

Frequency shift network

18pF L

82pF

55 0086

L =55t = 02 mm.
Q, = 86 at 5.5 MHz with tuning capacitor and without shield.
Q, = 57 at 5.5 MHz with tuning capacitor and with shield connected to ground.
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TBA 311
LINEAR INTEGRATED GIRCUIT

TV SIGNAL PROCESSING CIRCUIT

The TBA 311 is a monolithic integrated circuit in a 16-lead dual in-line or quad in-line
plastic package. It is intended for use as signal processing circuit for black and
white and colour television sets.

The circuit is designed for receivers equipped with tubes or transistors in the deflection
and video output stages, and with PNP or NPN transistors in the tuner and NPN in
the IF amplifier.

Only signals with the negative modulation can be handled by the circuit. The circuit
is protected against short circuit between video output and GND. The TBA 311 includes:

VIDEO PREAMPLIFIER with EMITTER FOLLOWER OUTPUT

GATED AGC for VIDEO IF AMPLIFIER and TUNER

NOISE INVERTER CIRCUIT for GATING AGC and SYNC. PULSE SEPARATOR
HORIZONTAL SYNC. PULSE SEPARATOR

VERTICAL SYNC. PULSE SEPARATOR -

BLANKING FACILITY for the VIDEO AMPLIFIER

ABSOLUTE MAXIMUM RATINGS

V. Supply voltage 16 VvV
Piot Power dissipation at T,,,, =70°C 500 mW
T“g Storage temperature =55 to 1256 °C
T Operating temperature -25 to 70 °C

ORDERING NUMBERS:

TBA 311 A22 (for 16-lead quad in-line plastic package)
TBA 311 A17 (for 16-lead dual in-line plastic package)
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TBA 311

MECHANICAL DATA (Dimensions in mm)

Quad in-line plastic package AL
for TBA 311 A22 c

= INER
N 21\ 3
- 025
™
048] 254 5.08
R v N 1016

PoOi- 0
20max

NN NaNa

16 9

1 8

Dual in-line plastic package YA
for TBA 311 A17

0.45 2.54 J
1) I 838

POOI-C
" 20m
nnonoonn
% 9
1 8
[ R
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TBA 311

CONNECTION DIAGRAM

(top view)

0RIZ. SYNC. OUTPUT [| 1

PNP TUNER AGC ] 2

FLY BACK PULSE [] 3

IF - acc[] 4
SUPPLY VOLTAGE [| &

NPN TUNER AGC []

L3

TUNER AGC DELAY []

-

NOISE SEPARATOR []
TIME CONSTANT

@

M N ]

16 E GROUND

16 [] vERT. svnc. outeuT

14 [] VERT. SYNC. TIME CONST.
13 [] sYNc. iME consTANT
12 [] VIDEO QUTPUT

1 [J aLanking

10 [] INPUT VIDEG PREAMP.

9 [] NoISE SEPARATOR
TIME CONSTANT

SCHEMATIC DIAGRAM

10 " 12

SS 0041

!

N O—

S5 0042
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TBA 311

TEST CIRCUIT

TUNER
IF

NPN or PNP I

A

+ 160V

[,] )
2000 | | 2002 12062
26 uF 25 uF

e HELT

g
&

it

]
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10K§2

[N AN U R

-

wim tooiuFl 8 7 8 5 4 3

L ——[? Video Amplif.
12K

TBA 311 L
47Kl g 10 11 12 13 14 16 18

<
'*E; 76082
lS&\F
f/\_ 47KQ E“F L
60Vpp 1KQ
47K 430 1XQ 5600 68082
o—{ 1+

60Vpp

VERTICAL PHASE HORIZ,

] -
OSCILL. COMP. OSCILL.

$S 0043
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TBA 311

ELECTRICAL CHARACTERISTICS

(T, = 25°C, V., = 12V unless otherwise specified, see also test circuit)

Parameter Min. Typ. Max.| Unit

Iy Quiescent drain current 14 mA

VIDEO AMPLIFIER

R; Input resistance (pin 10) 27 k2
of Input capacitance (pin 10) 0.8 pF
B Bandwidth (-3 dB) 5 MHz
G, Voltage gain 9.5 dB
V; Peak to peak video input voltage (pin 10) (1) 2 \
v, Peak to peak video output voltage (pin 12) 2) 6 \
Y Black level at the cutput (pin 12) (3) 5 \ |
|
Iy Available video peak output current (4) 20 mA |
AV
= Video output voltage temperature drift (5) 1 mV/°C|
A‘Tamb
AV
Black level temperature drift 0.2 mV/eC
A‘Tamb
AV Black level drift at the output with supply voltage
AV, variation 0.5 v/V

VIDEO BLANKING

Vv, Peak to peak input voltage (pin 11) 1 5 V
R; Input resistance (pin 11) 1 k2
AGC CIRCUIT
\ Control voltage IF amplifier (pin 4) 0to7.5 \
\ Control voltage tuner NPN (pin 6) 0to 6.5 \
PNP (pin 2) 1210 6 v

331



TBA 311

ELECTRICAL CHARACTERISTICS (continued)

Parameter Min. Typ. Max. |Unit
ﬂ/a_ Signal expansion for full control of IF amplifier
AV and tuner 10 %
Peak to peak keying input pulse (pin 3) ®) 1 51V
R, Input resistance (pin 3) 2 kQ

SYNC. CIRCUITS

V, Output voltage of horizontal sync. pulse (pin 1) 8.4 10 \Y

Z, Horizontal output impedance (pin 1) 100

v, Output voltage of vertical sync. pulse (pin 15) 84 95 \Y

Z, Vertical output impedance (pin 15) 2 kQ
NOTES:

1) Negative going video signal {(no pre-bias needed for the detector).

2) Video signal with negative g'oing sync. pulse.

3) Only valid if the video signal is in accordance with the CCIR standard.

4) The total load on pin 12 must be such that under nominal conditions I, = 20 mA.

5) Because the integrated circuit reaches 95% of its final working temperature in 100
seconds, the temperature variations to be considered are those caused by the
slower rise in cabinet temperature and by changes in room temperature.

6) The TBA 311 may be operated unkeyed but then point 3 must be connected to the
positive supply line via a resistor of suitable value (e.g. 10 k). However, the
following consequences should be borne in mind:

— The decoupling capacitors at the IF and tuner control points must be larger to
prevent ripple voltages due to the vertical sync pulses. In consequence the AGC
will not follow fast signal fluctuations (aircraft flutter).
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331
LINEAR INTEGRATED CGIRGUIT

GENERAL PURPOSE

The TBA 331 is an assembly of 5 silicon NPN transistors on a common monolithic
substrate in a Jedec TO-116 14-lead dual in-line plastic package. Two transistors
are internally connected to form a differential amplifier.

The transistors of the TBA 331 are well suited to low noise general purposes and
to a wide variety of applications in low power systems in the DC through VHF range.
They may be used as discrete components in conventional circuits, in addition, they
provide the very significant inherent integrated circuit advantages of close electrical
and- thermal matching.

ABSOLUTE MAXIMUM RATINGS

Each Total
transistor package

Veao Collector-base voltage (I = 0) 20 — Vv
Veeo Collector-emitter voltage (lz = 0) 15 -V
Vess® Collector-substrate voltage 20 — VvV
Veso Emitter-base voltage (I = 0) 5 — Vv
le Collector current 50 — mA
P ot Total power dissipation at T, ,=55°C 300 750 mW
at T,,, > 55°C Derate at 6.67 mW/°C

sig Storage temperature -25 to 85 °C
Too Operating temperature 0 to 85 °C

The collector of each transistor of the TBA 331 is isolated from the substrate by
an integrated diode. The substrate (pin 13) must be connected to the most
negative point in the external circuit to maintain isolation between transistors and
to provide for normal transistor action,

MECHANICAL DATA Dimensions in mm

10|
o)
:

ISR 4 T ™
51min|

al ¥
I 1152008 | | 254%025 Q!

18 90+13.55

-t

o

Index Powts
A
i
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4 |
i
—r
51+6.6

TO-116

Supersedes issue dated 9/70 333 . 5/73



TBA 331

SCHEMATIC DIAGRAM

2 1 5 4 8 11 14
@) O O
Q1 Q2 Q3 Q4 Q5
$-0018
O O O
3 6 7 9 10 12 13
Substrate

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

Parameter Test conditions | Min. Typ. Max. | Unit | Fig.
leso Collector cutoff
current (I = 0) Veg = 10V 0.002 40 | nA 1
leeo Collector cutoff
current (I3 = 0) Vg =10V see 05| pA 2
curve

[lg1=1s;]  Input offset
current

;
3V 0.3 2| pA 7




TBA 331

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. Typ. Max. | Unit Fig.
Vo Collector-base
voltage (I = 0) lc = 10uA 20 60 \% —
Veeo Collector-emitter
voltage (lIz = 0) lc =1mA 15 24 \Y —
Vess Collector-substrate
voltage (55 = 0) le =10pA 20 60 \ —
Vce sar)  Collector-emitter
saturation voltage lg =1mA
le =10mA 0.23 \ —
Veso Emitter-base
voltage (I. = 0) le =10pA 5 7 \Y —
Vag Base-emitter |
voltage le =1mA
Veg =3V 0.715 \% 4
[ =10mA
Vg =3V 0.8 \Y 4
[Vpe1=Vagl Input offset
voltage le =1mA
Ve =3V 0.45 5| mv 4-6
|Vaes=Vgedl Input offset
voltage le =1mA
Vee =3V 0.45 5 mv 4-6
[Vaes—Vaesl Input offset
voltage lc =1mA
Veg =3V 0.45 5| mvV 4-6
|Vaes—Vaedl Input offset
voltage le =1mA
Veg =3V 0.45 5 mv 4-6
AVge Base-emitter
AT voltage e =1mA .
temperature Vee =3V -19 mv/eC| 8
coefficient
|Vge)~Vag,l Input offset
AT voltage e =1mA
temperature Vg =3V 1.1 uv/eC 6
coefficient
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"TBA 331

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions | Min. Typ. Max. | Unit Fig.
hee DC current gain lc =10mA
Ve =3V 100 — 3
lc =1mA
Vg =3V 40 100 — 3
lc =10uA
Veg =3V 54 — 3
fr Transition
frequency lce =3mA
Vg =3V 300 550 MHz | 14
NF Noise figure le =100uA
Vg =3V
f =.1kHz
R, =1k& 3.25 dB 8
hie Input impedance le =1mA
Vg =3V
f =1kHz 3.5 k€2 9
e Forward current
transfer ratio le =1mA
Ve =3V
f  =1kHz 110 — 9
hee Reverse voltage
transfer ratio lc =1mA
Veg =3V
f =1kHz 1.8x10- — 9
Nee Output
admittance lc =1mA
Vg =3V
f  =1kHz 15.6 usS 9
Yie Input
admittance le =1mA
Veg =3V
f =1MHz 0.3+j0.04 mS 11
Yee Forward
transadmittance lc =1mA
Veg =3V
f =1MHz 31-j1.5 mS 10
Yee Reverse
transadmittance le =1mA
Ve =3V
=1 MHz see curve mS 13




TBA 331

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions | Min. Typ. Max. | Unit | Fig.
Yee Output
admittance le =1mA
Vg = 3V
f =1MHz 0.001+j0.03 mS 12
Cero Emitter-base
capacitance le =0
Vegg = 3V 0.6 pF | —
Ceso Collector-base
capacitance le =0
Ve =3V 0.58 pF | —
Cess Collector-sustrate
capacitance le =0
Vegs= 3V 2.8 pF | —
Fig. 1-Typical collector cutoff current Fig. 2-Typical collector cutoff current

.ICEO

457

(nA)

T, (°C) 0 40 80 120 180 T, (°CQ)

337



TBA 331
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TBA 331

Fig. 7 - Typical input current offset Fig. 8 - Typical noise figure
for matched transistor pair
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TBA 331

Fig. 11 - Typical input admittance
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435
LINEAR INTEGRATED GIRGUIT

VOLTAGE REGULATOR

e QUTPUT CURRENT = 100 mA

e TIGHT TOLERANCE for OUTPUT VOLTAGE

e LOAD REGULATION = 1%

e RIPPLE REJECTION 57 dB TYPICAL

e OVERLOAD and SHORT CIRCUIT PROTECTION

The TBA 435 is an integrated monolithic 8.5 V voltage regulator in TO-39 metal case
which can supply more than 100 mA. The device features high temperature stability,
internal overload and short circuit protection, low output impedance and excellent
transient response. The TBA 435 is intended for use as voltage supply for consumer
circuits and for any other industrial application. :

ABSOLUTE MAXIMUM RATINGS

V; Input voltage 20V
P Power dissipation at T, = 25°C 075 W
at T, =25°C 4 W
Tag Storage temperature -55 to 1560 °C
Ti Junction temperature 175 °C
Top Operating temperature 0tc 70 °C
ORDERING NUMBER: TBA 435A X5
MECHANICAL DATA Dimensions in mm

Ground connected to case

66ma:: ‘12 7@“ » é
o
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TBA 435

SCHEMATIC DIAGRAM

Vio—¢

!

I
z

- $S 0070

THERMAL DATA ‘

R
R

Thermal resistance junction-case max 37.5 °C/W
Thermal resistance junction-ambient max 200 °C/W

th j.case

th j-amb

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

Parameter Test conditions Min. Typ. Max. | Unit
Vo Output voltage V, =11.5Vto20V
l, =5mA C_=10uF (81 85 89|V
AV .
o Load regulation V, =115Vto20V
Vo l, = 5mAto 100 mA
C_ = 10uF 0.3 1| %
AV
Iy Regulated current V, =15V v = =1% 100 140 mA
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TBA 435

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max] Unit
I Max. regulated current V. =15V 130 150 200 mA
R, Output resistance V., =15V
I, = 5 mA to 100 mA 0.1 0
AV Line regulation V, =115Vto20V
v, I, =5mA 0.i5 0.6 %
SVR Supply voltage rejection | V; =135V AV, =4 Vee
I, =5mA C_= 10uF
f =100 Hz 46 57 ds
ey Output noise voltage V, =15V l, =5mA
C_=10uF
B =100 Hz to 100 kHz 100 uv
lg Quiescent drain current [ V, =20V l, =0 5 9 16| mA
AV - _ _
o Temperature coefficient | V, =15V l, =5mA
ATamb CL =10 H-F
Tamb =01t070°C 0.85 mV/°C
lee Output short
circuit current V., =20V V,=0 40 60| mA
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TBA 435

Fig. 1 ~ Typical cutput voltage
vs output current
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TBA 435
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Fig. 5 - Typical ripple rejection
vs frequency
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TBA 435
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Fig. 9 - Typical dropout voltage
vs output current
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TBA 435

Line transient response

Turn on time

(I, = 5mA) (I, = 100 mA)
V,-15V N
aV,=5¥
o
V=125V
AV, ~50 mv [
° I ™~ Vo=85V
Vo=85V / ™~
1000 100ns{100n: o
100ns)100ny
TYPICAL APPLICATIONS
Fig. 13 - Positive output voltage regulator
Y TBA 435 V,-85V
o -8
é e * K L 10.F
Ny T T 5
{—’H —— $S 0066
Fig. 14 - Negative output voltage regulator
é Vo-—85V
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E
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TBA 433

Fig. 15 - Adjustable output voltage regulator Typical adjustable output
voltage vs output current
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03 output current
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TBA 625A
LINEAR INTEGRATED GIRCUIT

VOLTAGE REGULATOR

e QUTPUT CURRENT = 100 mA

e TIGHT TOLERANCE for OUTPUT VOLTAGE

e LOAD REGULATION = 1%

e RIPPLE REJECTION 60 dB TYPICAL

e GVERLOAD and SHORT CIRCUIT PROTECTION

The TBA 625A is an integrated monolithic 5 V voltage regulator in TO-39 metal case
which can supply more than 100 mA. The device features high temperature stability,
internal overload and short circuit protection, low output impedance and excellent
transient response. The TBA 625A is intended for use as voltage supply for digital
circuits and for any other industrial application.

ABSOLUTE MAXIMUM RATINGS

V; Input voltage 20 VvV
Piot Power dissipation at T, = 25°C 075 W
at T,.=25°C 4 W
Tag Storage temperature -55 to 150 °C
T; Junction temperature 175 °C
Top Operating temperature 0 to 70 °C
ORDERING NUMBER: TBA 625A X5
MECHANICAL DATA Dimensions in mm

Ground ccnnected to case

66™ 127 g
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TBA 625A

SCHEMATIC DIAGRAM

R
R

>
>

:

55 071

THERMAL DATA

Rinjcase Thermal resistance junction-case | max 375 °C/W
Rinjamp Thermal resistance junction-ambient max 200 °C/W

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

Parameter Test conditions Min. Typ. Max. | Unit
v, Output voltage Vi, =8Vto20V
, =5mA C_=10uF| 475 5 525| V
AV, Load regulation V, =8Vto20V
Vo I, = 5mAto 100 mA
C.=10p 0.3 1] %
AV,
Iy Regulated current V, =12V —=2 =10, 100 140 mA
o
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TBA 625A

ELECTRICAL CHARACTERISTICS

(continued)

Farameter Test conditions Min. Typ. Max| Unit
Iy Max. regulated current ;o =12V 130 150  200] mA
R, Output resistance vV, =12V
I, = 5mAto 100 mA 0.1 Q
AVo  |ine regulation V, =8Vto20V
Vo b, =5mA  C_=10uF 0.2 1 %
SVR Supply voltage rejection | V, =10V AV, =4 Vpp
lb, =5mA  C_=10uF
f =100Hz 46 60 dB
ey Output noise voltage vV, =12V l, =5mA
C_=10uF
B = 10Hz to 100 kHz 70 wv
Iy Quiescent drain current | V, =20V I, =0 5 9 16| mA
AV, . _ _
o Temperature coefficient | V, =12V I, =5mA
ATymp C_ = 10uF
Tomp = 0to 70°C 0.5 ImV/°C
I Qutput short
circuit current VvV, =20V Vo =0 45 65| mA
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TBA 625A

Fig. 1 -~ Typical cutput voltage

vs output current
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TBA 625A
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Fig. 5 - Typical ripple rejection

vs frequency
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TBA 625A

Fig. 9 - Typical dropout voltage
vs output current
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current vs input voltage

GS§ 027
1
la Io=0
(mA}
/
|-
9 T‘\:QOC //
/
o /
8.8 | —] 25"
AN
8.6 A/‘ |
/ [ e
o 1
8.4 ‘;']Q c 1
AN
8.2 ol ﬂ
8
7.8
8 10 12 14 16 18V, (V)

10000

{ma)

1000

100

10

Fig. 10 - Typical quiescent drain
current vs junction

temperature
GS 027
—
\
\ /
\\ (] 100”7
4
/
5,774 \\‘
\\\\
V=20V
0 25 50 75 100 125 T. (°C}

Fig. 12 - Typical output resistance
vs frequency

| | ‘ GS 0275
| v-12v
[C, 0.1 uF
A
/‘/
lo=510100 mA__| L+
1 10 100 T (kH2)

354



TBA 625A

Line transient response -

Turn on time
(I, = 5mA) (I, = 100 mA)
] TN
V,_12V
AV,=5V
V,-9.5V 0

lo=100 mA
R B Vs

N~———
Vo-5V /
¢} /
100n 100 ns|100ns

as 0277

100ns|100ns

GS 0276

TYPICAL APPLICATIONS

Fig. 13 - Positive output voltage regulator
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Fig. 14 - Negative output voltage regulator
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TBA 625A

Fig. 15 - Adjustable output voltage regulator Typical adjustable output
voltage vs output current
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Fig. 16 - PNP current boost circuit Typical output voltage vs
output current
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TBA 623B
LINEAR INTEGRATED CIRGUIT

VOLTAGE REGULATOR

e OUTPUT CURRENT == 100 mA

e TIGHT TOLERANCE for OUTPUT VOLTAGE

e LOAD REGULATION = 1%

e RIPPLE REJECTION 54 dB TYPICAL

e OVERLOAD and SHORT CIRCUIT PROTECTION

The TBA 625B is an integrated monolithic 12 V voltage regulator in TO-39 metal case
which can supply more than 100 mA. The device features high temperature stability,
internal overload and short circuit protection, low output impedance and excellent
transient response. The TBA625B is intended for use as voltage supply for digital
circuits with high noise immunity, linear integrated circuits and for any other industrial
applications.

ABSOLUTE MAXIMUM RATINGS

v, Input voltage 27V
Pio Power dissipation at T, , = 25°C 075 W
at T, =25°C 4 W
Tag Storage temperature -55 to 1560 °C
T]. Junction temperature 175 °C
TQp Operating temperature 0to 70 °C
ORDERING NUMBER: TBA 625B X5
MECHANICAL DATA Dimensions in mm

Ground connected to case

=t

& 508 687 .12»7?”_7

£ |

§
A oyrPUT
NP 4
2, @
K |

s 5
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TBA 625B

SCHEMATIC DIAGRAM

\'A oﬁ‘ﬁ L —0 Vo
SLD.
! Jj ’—I
f .‘_‘)i
- -

THERMAL DATA
Rihjcase  Thermal resistance junction-case max 375 °C/W
Rihjemp Thermal resistance junction-ambient max 200 °C/W

ELECTRICAL CHARACTERISTICS

(T; = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit

Vg Output voltage V, =15Vt 27V

I, =5mA C. =10pF J114 12 128| V
AV, Load regulation
A coefficient V, =15Vto27V

I, = 5mAto 100 mA

C.=10pF 0.3 1| %
Iy Regulated current vV, =12V 2 =19, 100 140 mA

o
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TBA 6258

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max.| Unit
[ Max. regulated current V. =21V 120 150  200| mA
R, Output resistance Vi =21V
I, =5 mAto 100 mA 0.1 Q
AV, Line regulation
v, ccefficient V, =156Vto27V
l, =5mA C_ = 10uF 02 05 %
SVR Supply voltage rejection | V, =17V AV, =4V,
I, =5mA C_ = 10uF
f =100Hz 46 54 dB
ey Output noise voltage vV, =21V l, =5mA
C_=10uF
B = 10 Hz to 100 kHz 150 uv
Iy Quiescent drain current | V, =27V l, =0 6 10 18| mA
AV, Voltage/temperature
AT, o coefficient V. =21V I, = 5mA
C_=10uF
T, = 0t070°C 0.85 mV/°d
li Output short
circuit current V, =27V V, =0 35 55 mA
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TBA 6258

Fig. 1 - Typical cutput voltage
vs output current
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TBA 625B

Fig. 5 - Typical ripple rejection
vs frequency
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TBA 625B

Fig. 9 - Typical dropout voltage
vs output current
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TBA 6258

Line transient response Turn on time
(t, = 5 mA) (I, = 100 mA)

iV, 80 mvl \
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100 |ii@ns{100ns| 10 nJlODr

TYPICAL APPLICATIONS

Fig. 13 - Positive output voltage regulator
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TBA 625B

Fig. 15 - Adjustable output voltage regulator
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TBA 625G
LINEAR INTEGRATED GIRCUIT

VOLTAGE REGULATOR

e OUTPUT CURRENT = 100 mA

e TIGHT TOLERANCE for OUTPUT VOLTAGE

e LOAD REGULATION = 1%

e RIPPLE REJECTION 51 dB TYPICAL

e OVERLOAD and SHORT CIRCUIT PROTECTION

The TBA 625C is an integrated monolithic 15 V voltage regulator in TO-39 metal case
which can supply more than 100 mA. The device features high temperature stability,
internal overload and short circuit protection, low output impedance and excellent
transient response. The TBA 625C is intended for use as voltage supply for digital
circuits with high noise immunity, linear integrated circuits and for any other industrial
applications.

ABSOLUTE MAXIMUM RATINGS

V; input voltage 27V
Pt Power dissipation at T, , = 25°C 075 W
at T, =25°C 4 W
Top Storage temperature -55 to 150 ©<C
Tj Junction temperature 175 °C
Top Operating temperature 0to70 °C
ORDERING NUMBER: TBA 625C X5
MECHANICAL DATA Dimensions in mm

Ground connected to case

max min ®

667 127

— | g

L ¥ i R
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'°"°" —
[ S — | 2u65-8
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TBA 6256

SCHEMATIC DIAGRAM

Vio , o V,
DL:H
-t [1] j

| J

be $S 0081
THERMAL DATA
R!hj-case Thermal resistance junction-case max 375 °C/W
Riyjame  Thermal resistance junction-ambient max 200 °C/W

ELECTRICAL CHARACTERISTICS

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

Parameter Test conditions Min. Typ. Max. | Unit
vV, Gutput voltage V, = 18Vto27V
l, = 5mA
C_= 10uF 1425 15 1575 V
AVo | oad regulation V, = 18Vto27V
v, l, = 5mAto 100 mA
C, = 10uF 0.3 1 %
AV,
o Regulated current V, =24V v =1% 100 140 mA
o
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TBA 6230

ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. Typ. Max,| Unit

o Max. regulated current V, =24V 120 150  200[ mA
R, Output resistance V, =24V

I, =5mAto 100 mA 0.1 Q
AV, Line regulation V, =18Vto27V
Vo b, =5mA  C_=10pF 025 05 %
SVR Supply voltage rejection | V; =20V AV, =4V,

l, =5mA C_=10uF

f =100Hz 46 51 dB
ey Output noise voltage V, =24V lo, =865mA

C_ =10uF

B = 10 Hz to 100 kHz 200 Y
ly Quiescent drain current | V, =27V I, = 6 10 18| mA
AV . - -

o Temperature coefficient | V; =24V l, =5mA

ATamb CL =10 P.F

T.mp = 0t070°C 1.5 mV/°C
Lo Output short

circuit current V, =27V Vo, =10 30 50( mA
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TBA 625G

Fig. 1 - Typical cutput voltage
vs output current

GS u29
VO
) ™
v,=24V
12 {
10
|
8 /,
6 ‘ 7
4 /
4
2 /
/
0
0 20 40 60 B0 100 120 I, (mA)
Fig. 3 - Maximum output current
vs junction temperature
I - 0298
o
(mA)
150
\
T~
125
\\
V=24V
100
75
50
0 25 50 75 100 125 T, {°C)

Fig. 2 - Power rating chart

le GS 0297
(W)
4 L7
~/TH i
..
S /7’5
4
3 \\7‘54/4, ]
2
1 ) |
FREE AjR
Tt |
L]
0 |
o 20 40 60 T,m (C)

Fig. 4 - Typical ripple rejection
vs regulated output current
G§

SVR
(dB)
<0
T
40
V=20V
A V=4V,
=100 Hz
20 |
0
0 20 40 60 80 100 lo (mA)
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TBA 6235C

Fig. 5 - Typical ripple rejection Fig. 6 - Maximum output current
vs frequency vs input voltage
SVR U3y | 030
o
(dB) {mA)
60 v, 20V 160 T,=0°C -
iy, 4v,, I
T 1T 16=5 ma - ]
=25°C
56 150 Ty=2 -
———
I —
//_;._—-‘——
52 T L] 140
e T, = 70°C
- . —
48 130
a4 120 -
10 100 1K 10K f (Hz) 17 19 21 23 25V, (V)
Fig. 7 - Typical short circuit Fig. 8 - Typical short circuit
output current vs output current vs
input voltage junction temperature
“50 GS 030 L5 033
ISC
(mA) (mA)
34
60
32
40
|
30 1
/"/ \\
S
]
20 —
28 V,-24V
26 I 0
17 19 21 23 5V, (V) 0 25 50 75 100 125 T, (°C)
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TBA 625G

Fig. 9 - Typical dropout voltage
vs output current

304

W)

2.2

VIV -1%

0 20 40 60 80 100 ly (MA)

Fig. 11 - Typical quiescent drain

current vs input voltage
UGS 06

I

+

3.4

9.2

8.8

17 It 21 25 V()

Fig. 10 - Typical quiescent drain
current vs junction
temperature

G5 v3 -

M4

o~

\
8
V=27 V
7
0 25 50 75 100 125 T, (°C)

Fig. 12 - Typical output resistance
vs frequency

10000 ’7 —‘ GS (.07
RD
(m )
V,-24V
1000 4
C. O.14F /
1A
I— r I - - —
[,=5to 100 mA L1
100 i . 1
}
!
10
1 10 100 f (kH2)
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TBA 623506

Line transient response Turn on time
(I, = 5mA) (I, = 100 mA)

— I

AV,-5Y Y, 24V
vV 215V o -
™~
Ao -1c0mv \ /\
™~ v, 15V /
RN TAY
100ng1G. )1 sl 0

1-2ns100ns[l00ns|

TYPICAL APPLICATIONS

Fig. 13 - Positive output voltage regulator

V|
. TBA 625C T Vv, 15V
’ - #: f_I. 10..F

Fig. 14 - Negative output voltage regulator

Y ;‘ %.‘ ! ."L mr\,).FV” o
| ! TBA 625C ! o
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TBA 625G

Fig. 15 - Adjustable output voltage regulator

Vio TBA625C l o Ve
R :
g | v, 1) |1206
i 0. F
Ra

e} le}

R L sSN
LV - ) - o R
v, =26V
V,=1510 17
Iy > 80 MA
R, =100mu

R, =potentiometer O to1501

Fig. 16 - PNP current boost circuit

0.33° 8D 2
vV o 1 84
1000
BFY&4
TBA625C

T ' i’
10 F N
T

0 Vo5V

‘1] 15000
0

V=24V
V=15V
1,=2 A
Ro=20 m 1

ss 0085

Typical adjustable output
vcltage vs output current

v,

a
VL

20 44 60 80 100 120

Io (mA)

Typical output voltage vs
output current

G5 031

VO

v) " ] ‘ |

|
Viu24 v

0 05 1 L5 1, (Al
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631
LINEAR INTEGRATED GIRGUIT

TV SOUND SECTION

e OUTPUT POWER 3W (24V - 16 )

e LOW THRESHOLD LIMITING VOLTAGE
e |LOW DISTORTION

e HIGH AM REJECTION

o SUPPLY VOLTAGE RANGING from 6 V to 18 V for IF STAGE and from 12 V to 27 V
for POWER AMPLIFIER STAGE.

The TBA 631 is an integrated monolithic circuit in a 16-iead quad in-line plastic
package with external heat-sink. It is especially designed as the whole sound section
for TV receivers, from video preamplifier to load-speaker. )

It combines the following functions: limiter amplifier, detector and audio power
amplifier.

ABSOLUTE MAXIMUM RATINGS

Vg, Supply voltage (IF stage) . 18 V
Ve, Supply voltage (Power stage) 27 V
ly Output peak current ) 1 A
P Power dissipation at T, , =25°C 2 W

at T ,..=70°C 45 W
Toa, T Storage and junction temperature -55 to 150 °C

ORDERING NUMBERS:

TBA 631 A72 (for quad in-line plastic package with spacer)

TBA 631 A51 (for quad in-line plastic package with external bar)

TBA 631 A61 (for quad in-line plastic package with inverted external bar)
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TBA 631

Quad in-line plastic package r : 3 — l -1
with spacer for TBA 631 A72 - B —
(see also "MOUNTING IS yavavzyivsvny HRH =
INSTRUCTIONS”) RN ERERE vt
ousy -LJJ-“ ﬁ#
_ 4 .
Qnﬂr—.ﬂnﬂng’ )
D | | 1O 8
e

Quad in-line plastic package -8
with external bar T ¥
for TBA 631 A51 j
Q25
(508 I
1016 '
POOL-D

T 6 MAQHoes)

Quad in-line plastic package
with inverted external bar
for TBA 631 A61
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TBA 631

CONNECTION DIAGRAM

(top view)
S
GND 1] [} 16 AuDIO OUTPUT
AUDIO SUPPLY
GND 2] 115 yoLTacE
AF INPUT 3] [] 14 AF COMPENSATION
IF OUTPUT 4 ] ]13 DECOUPLING
DEEMPHASIS 5 ] 12 IF SUPPLY
VOLTAGE
DECOUPLING 6 | [J11 DETECTOR INPUT
DECOUPLING 7 [ ] 10 LIMITER OUTPUT |
IF INPUT 8 ] ]s @enD

55 0018

SCHEMATIC DIAGRAM

- Lo 1) J
— T e [W T
HJE 0000
: Sl MrarSE
iy [ EJ i
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TBA 631

TEST CIRCUIT

100..F/15V
S0-
Au:F

-43[

TBA 631

R
=TT

507

THERMAL DATA

8 5
w
".‘ :.ng
I
o
-
IF IF
INPUT OUTPUT

AUDIO
OUTPUT

R
R

th j-case

th j-amb

Thermal resistance junction-case
Thermal resistance junction-ambient

17
63

max
max

°C/W
°C/W

ELECTRICAL CHARACTERISTICS
(T,mp = 25°C, V,, = 12V unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit
IF STAGE
Iy Quiescent drain current 18 mA
Vi(thresholdy INPUL limiting voltage f =55MHz 100 uv
f =107 MHz 230 uv
V, Recovered output
voltage Vi =10mV f =55MHz
f, = 1kHz Af = x25kHz 1 \'
d Distortion V, =10mV f = 55MHz
f_ =1kHz Af = £25kHz 1.8 %
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TBA 631

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max.| Unit
AMR  Amplitude modulation
rejection V., =10mVv
f =55MHz
f, = 1kHz
Af = =25 kHz
m = 0.3 49 daB
Z, Input impedance at
pin 8 f =55MHz 25 kQ
f =10.7 MHz 2 k€
Z, Output impedance at
pin 4 f = 1kHz 100 Q
AUDIO POWER STAGE (R_= 16 {) unless otherwise specified)
Iy Quiescent drain current |V, = 18V 9 mA
V=24V 12 mA
P, Cutput power d = 10% f =1kHz
V,=18V 1.8 w
V, =24V 3 w
d =1% f =1kHz
G, =30dB
V,=18V 1.4 w
V, =24V 2:25 w
d Distortion P, =850mw f =1kHz
G, =30dB
V, =18V 0.3 %
V, =24V 0.2 %
lg Drain current P, =3W Vi, =24V 200 mA
P, =18W V_,=18V 165 mA
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TBA 631

Fig. 1 - Typical relative audio Fig. 2 - Typical AM rejection vs
output vcltage (pin 4) vs RF input voltage
RF input voltage
v TTT 17 L AL AMR[ TTT, I s B S
° [v: -12V f = 5.5MHz fm = TkHz (dB) Vg, 12 V| l f = 5.5MHz fr = kHz
(dB) . =1 25kHz ] [ f=+25kHz m=0.3 | 1
0 s —-ct—— ] =
__+_l_'_. e S | e \f\\
/ [ L1t (Ul [ ! il i
-20 " 45 —+1+ ¢ N § At + »—T—L T—

LL » ‘T ‘f?‘{’fﬂ‘j‘
.40 / 35 1L | |

/ 1Bl

-60_’/ 25‘—l L

|

-80 15
1 10 100 1000 10000 V (i V) 10 100 1000 10000V, (4. V)
Fig. 3 - Typical output power of the Fig. 4 - Typical distortion vs
AF amplifier vs supply voltage output power
S vis2 GS 0153
d [
Po (%) | N —
w) g
Vg, - 18V
28 gb—27
Py N \G{ R, =160

/ Py f = 1kHz

0.5 . J

d =10% , /

0.2

0.1 0
12 16 20 24 Vs (V) 0 0.5 1 1.5 Po (W)
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TBA 631

Fig. 5 - Typical distortion vs Fig. 6 - Typical relative voltage
output power gain of the AF amplifiers vs
frequency (see test circuit)
d . ‘ GS Q15 Gv 1
(%) (dB)
8 -ve,-24V 4 4
’_ R: =160 I
I 4t
f = 1kHz
6 0
N
/ \
N\
4 -4
2 /,/ -8
7
0 = 12
0 0.5 1 1.5 2 Po (W) 10 100 1k f(Hz)
Fig. 7 - Typical output power of the Fig. 8 - Typical power dissipation of
AF amplifier vs input TBA 631 vs output power
voltage (pin 3)
Po GS 015 Pm — J | | | GS Q157
v, 12V
w T Al T
N R = 16" , R = 16¢ P 7 |
281G, =304 ]
2 1.6
- Ve, 18V
1.5 / 1.2 / / —
1 71 oo
S/ /
0.5 A 0.4 /
0 =] : 0
0 40 80 120 160 v, (mv) 0 0.5 1 1.5 2 Po (W)
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TBA 631

%)

60

40

20

F’Iul
W)

2,5

1.5

0.5

Fig. 9 - Typical efficiency vs
output power

GS 0158
T
v, 12V ‘
Ry = 167
-
/ /
Cb\\
[ rL'u\‘ L]
N Gea
L1
0 0.5 1 1.5 2 Po (W)

Fig. 11 - Maximum power dissipation
vs AF amplifier supply
voltage

l . ‘G".OIGO
‘L'*+'—L—’4L 1]
Vs, 12V !
\—4 R =16Q ’-—‘r* __+ /L
——F— f +——
T X
| . //:
4N
1/
>
12 16 20 24 Ve (V)

(mA)

200

120

80

40

Fig. 10 - Typical drain current of the
AF amplifier vs output power

I GS 0159

R =186Q

Po (W)

Fig. 12 - Power rating chart

G5 01.3

}
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TBA 631

TYPICAL APPLICATION

Sound section of a TV receiver.

-~ 24V

. F/25V

VIDEO DRIVER

00 F o
2
15V S

| HI

H 0.1 .F

1—1 500pF
-

‘250uF/25V

[}
@®
ksl

) H'io

33pF

{4

f =5.5MHz 10k~

MOUNTING INSTRUCTIONS

Heat-sinking with spacer.

Fig. 13 - Shows a method of mount-
ing the TBA 631 with the spacer,
satisfactory both mechanically and
from the point of view of heat dissi-
pation. Better thermal contact bet-
ween package and heat-sink can
be obtained by using a small quan-
tity of silicon grease. For heat
dissipation the desired thermal re-
sistance is obtained by fixing the
elements shown to a heat-sink of
suitable dimensions.

heal sink

Ryp, 2 15°C/W

Contact

(silicon grease)

Ryp v 176/

P.C. board

soar
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TBA 631

MOUNTING INSTRUCTIONS (continued)

Heat-sinking with external bar

Power dissipation can be achieved by means of an additional external heat-sink fixed
with two screws (both packages) or by soldering the pins of the external bar to
suitable copper areas on the p.c. board (TBA 631 A61).

A.

In the former case, the thermal resistance case-ambient of the added heat-sink
can be calculated as follows:

(ijax - Tamb) - Ptot ’ th j-case

th =
Pto!

where:
ijax = Max junction temperature
Tamb = Ambient temperature i
P ot = Power dissipation
Ry jcase = Thermal resistance junction-case

If copper areas on the p.c. board are used (TBA 631 A61) the diagrams enclosed
give the maximum power dissipation as a function of copper area, with copper
thickness 35 u and ambient temperature 55 °C.

. PC BOARD
/ s o1
J/ 4
Proc
W)
[4 d 3 TBA 631 A 61
( m
o 0 ial
P R |~
¢ P Ak 2 T |
ol oot |
ks
L brre el L o
1 N N
T 0 ) [ ‘
\ 0 10 20 30 0 2om)

COPPER AREA& 35 u THICKNES
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TBA 641A
LINEAR INTEGRATED CIRCUIT

AUDIO AMPLIFIER

e OUTPUT POWER 22W (8V-40)
e LOW DISTORTION

e LOW QUIESCENT CURRENT

e SELF CENTERING BIAS

e HIGH INPUT IMPEDANCE

The TBA 641 A is a monolithic integrated circuit in a 14-lead quad in-line plastic
package. It is particularly designed for use as audio power amplifier in portable radio
receivers, tape recorders, record players and in industrial applications which require
high output power, low distortion and high reliability performance.

Special features of the circuit include a low quiescent current, seif centering bias
operation at supply voltage ranging from 6V to 12V, direct coupling of the input.
The circuit requires a minimum of external components.

ABSOLUTE MAXIMUM RATINGS

A Supply voltage 12 \
V; Input voltage -05to +V, V
Iy Output peak current 2 A
Piot Power dissipation at T, ==25°C 15 W
Tag Storage temperature -40 to 150 °C
Ti Junction temperature 150 °C

" P, value refers to TBA 641 A12

ORDERING NUMBERS:

TBA 641 A72 for quad in-line plastic package with spacer
TBA 641 A12 for quad in-line plastic package
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TBA 641A

MECHANICAL DATA (Dimensions in mm)

Quad in-line plastic package
with spacer for TBA 641 A72
(see also "MOUNTING
INSTRUCTIONS")

Quad in-line plastic package
for TBA 641 A12

CONNECTION DIAGRAM

(top view)

4.1

Jaa,

ouTPUT

NC

GROUND

NC

GQROUND

COMPENSATION

INPUT

1[_UT]14
2] 113
o] i
o] i
s} Fm
o] i
71l ik

SUPPLY VOLTAGE

NC

BOOTSTRAP

NC

RIPPLE BY-PASS

NC

FEED-BACK

384



TBA 641A

SCHEMATIC DIAGRAM

—0 14

012

g o—L ¢
L aj-—‘ 3 { o1
’ i v
T h 4
{0 o7
5 o——2 ' s
6o b
TEST AND APPLICATION CIRCUIT
—O Ve
#100,&-‘
- 10 V

L 5$-0378
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TBA 641A

THERMAL DATA

Rih j-case  Thermal resistance junction-case | typ 13 °C/W
Rihj-amp  Thermal resistance junction-ambient | typ 83 °C/W

ELECTRICAL CHARACTERISTICS

(See test circuit; T, = 25°C, V, = 9V and R = 4 Q unless otherwise specified)

Paraheter Test conditions Min. Typ. Max.| Unit
v, Quiescent output
voltage (pin 1) 4 4.5 5|1V
Iy Tctal quiescent
drain current P, =0 8 18| mA
Iy Quiescent drain current
of output transistors P,=0 6 mA
I Drain current o =22W 340 mA
Iy Bias current (pin 7) 100 nA
P, Output power d =10% f =1kHz
G, = 46 dB 1.8 22 W
R Internal feedback
resistance See schematic diagram 7 k2
R Internal feedback
resistance See schematic diagram 35 Q
Z Input impedance (pin7) | f =1kHz G, = 46dB 3 MQ
d Distortion f =1kHz G, =46dB
: P, = 50 mW 0.8 %
P,=1W 0.6 %
G, Voltage gain Ry = 46 dB
N Input noise voltage R, =22k B =10kHz 25 iAY
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TBA 641A

Po
(W)

24

08

04

1000
(Gy)

400

200

100
80

40

20

Fig. 1 - Typical output power vs
supply voltage

G-1081

Fig. 3 - Typical voltage gain vs
feedback resistance (R;)

G-1060
Vg = 9V
Ri=4n '
1=1kHz
N
~
~
B
™~~~
.
.
- Ll
; | ‘ |
0 50 100 150 Ry (n) 200

Fig. 2 - Typical distortion vs output

power G-1082
d T \ T
& T T T
9 4
Vg =9V ]
R =40 |
8 1= 1kHz } [
, Ry =0 ‘
l |
6
5 —L T ‘\
. |
]
3 /
2 H / :
1 B ! 4 T
M~ o :
0 L | L
2 & & 2 4 6 8 2 4 6 B
102 10! 1 By (W)

Fig. 4 - Typical value of C, vs R; for
various values of B

G-1059
2 T T
c 1 T ‘
(pF) Ce=5Cp
. I >
10} | [ | | I
o I 1T e Jr_——-g————
8 B=10kHz . o
oo o o J
6 ——+ /, | S L Jr -
s < ————
4 Be20kHZ fwerT T | | |
/
3 1 I ,‘ —
d |
2 1 +od
AN
10? 111 ‘ | [d
0 20 4 6 8 100 120 Ry(n) 160
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TBA 641A

Fig. 5 - Typical output power vs Fig. 6 - Typical power dissipation
input voltage and efficiency vs output
G-1083 b power G -10B4 71
Po | ] ‘L I l—‘: tot J T
w) { e i S +— (W) t — " el e (X0
28 i TVJ__S_\JT | [ 1w At A | 70
T JRSL=m =1 j_lL_ 1] I pd 60
24 ARy =0 ey - 1 12 - Frot d
| tetkdz | | | - } y ~
» =N T dA = // L/ 50
L t_** [ 1 jj A AT
16 F—f-——+- S BUSH SEN R . ——+ 08 — 74 T -‘ 40
= % } -+ - L | Jj /l.L +— ],T
12 -t ; Jr } 08 /7» P R 30
il T T B | Vg =3V
08 ) l_ 04 | j RL =40 20
-] T s
0L { LI - i | 02 #‘ ; ©
Lol 'AV - | [ L]
n | ’ L | | 0
0 2 4 6 8 10 12 14 v (mV) 0 04 08 12 16 2 24 2.8Po (W)
Fig. 7 - Typical drain current vs Fig. 8 - Maximum power dissipation ~
output power o
-1075
Ptot
W)
Ry=40
2 T -t 1 L

1
Pl

/ ! \"Vj’
) *
0,4/ __;Jr_ Ji
I T T
6 Y 8 9 10 Vg (V)

* The dotted line refers to TBA 641 A72
with additional heat-sink.
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TBA 641A

Fig. 9 - Power rating chart Fig. 10 - Typical quiescent drain
current vs supply voltage
G-1086 ld G-1076
Ptot T i T 1 ‘ (ma) T I )%
(W) | | R O S ]
| 1" Q- 1
16 — T+ ]
1 & ; 1
s L I DR R e 7
£4 | o S T
G | Id (tot) ! ¢ /
12 —L ! { T—L — B oo | A
| 1 | 7 | /:
T TN T T T2 T 1
B [ A
08 | B — v
‘ i | 5 / V14 utp}ul lransmrors)
— P I :
L rd 7 ‘
% 1t , |
‘I ! ‘ T
— T — 4yt 1 L } +-——
| ‘ [ | T
o L& | | | 1 | ‘
0 0 20 50 70 Tamp(°0) 3 7 8 9 . 10 n v
Fig. 11 - Typical quiescent drain Fig. 12 - Typical quiescent output
current vs ambient voltage vs ambient
temperature temperature
G - 1087 G-¥B8
Iq ‘ Vo —[
(mA) ()
14 (1otat) Vg =9V
) l | o
7 46
N~
\\\
Iq (output transistors )
| | 4t
6 o
5 I
Vg =9V
| |
!
4 ]7 J 4
10 10 30 50 70 Tamb(°C) -10 10 10 50 70 Tamp (C)

389



TBA 641A

Fig. 13 - Typical quiescent output Vo oot
voltage vs supply voltage vy | ’

55 | -

B

45 %

4

_{ |
a5 ‘
3
6 7 8 9 0 LA
TYPICAL APPLICATION
Fig. 14 - Portable record—player amplifier
100pF 100 Ft10 5
INPUT 47t Ii A7
—
2.2 nf F10
14 3 12 110G Fac N
025 My 7 TRAEALA 1 ¥
R T EApt
o 40
mo-,rtL l(6)l ! 01sF
Vv L nF
10
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TBA 641A

MOUNTING INSTRUCTIONS

Fig. 15 shows a method of mounting the TBA 641 A with the spacer, satisfactory both
mechanically and from the point of view of heat dissipation. Better thermal contact
between package and heat-sink can be obtained by using a small quantity of silicon
grease. For heat dissipation the desired thermal resistance is obtained by fixing the
elements shown to a heat-sink of suitable dimensions.

Fig. 15

heat sink

Ry, =15°C/W

Contact

{sllicon grease)

Ryp =17/

P. €. board
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TBA 641B
LINEAR INTEGRATED CIRGUIT

AUDIO AMPLIFIER

e OUTPUT POWER 45W (14V-4Q)
e LOW DISTORTION

e LOW QUIESCENT CURRENT

e HIGH INPUT IMPEDANCE

The TBA 641 B is a monolithic integrated circuit in a 14-lead quad in-line plastic
package. it is particularly designed for use as audio power amplifier in radio and
television receivers, and in industrial applications which require high output power,
low distortion and high reliability performance. Special features of the circuit include
a low quiescent current, self centering bias for operation at supply voltage ranging
frcm 6V to 16V, direct coupling of the input. The circuit requires a minimum of
external components.

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage (no signal) 18 Vv
V, Operating supply voltage 16 Vv
Vv, Input voltage -05t0 +V, V
Iy Peak output current 25 A
P Power dissipation at T,,, = 25°C 23 W

Tomp = 70°C 145 W

Tease = 70°C 6 W
Tag T, Storage and junction temperature -40 to 150 °C

* P, values refer to TBA 641 BX1 and TBA 641 B11,

tot

ORDERING NUMBERS:

TBA 641 B72 for quad in-line plastic package with spacer
TBA 641 BX1 for quad in-line plastic package with external bar
TBA 641 B11 for quad in-line plastic package with inverted external bar
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TBA 641B

MECHANICAL DATA

Quad in-line plastic package
with spacer for TBA 641 B72
(see also "MOUNTING
INSTRUCTIONS")

Quad in-line plastic package
with external bar
for TBA 641 BX1

Quad in-line plastic package
with inverted external bar
for TBA 641 B11

(Dimensions in mm)

25.4 # 3MA(2Holes)
fal /
) R RS AR AR §L
-"@}I) |L__4?—_____¢::7 A
R SR eprtey S A

— S | S S n
20 a 4
|
i | i myngugagugay: e j ) L LA
O L s
. 25 ¥
Mt 3 | 20e,
-7 096
n a n n €-0058
¥ []
Op_] &
R J
8
-
T T ]
i
025
o 508
1016
POO4-B

©3MA(2Holes)
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TBA 641B

CONNECTION DIAGRAM

OUTPUT

NC

GROUND

NC

GROUND

COMPENSATION

INPUT

SCHEMATIC DIAGRAM

i
2]
]
]
s
o]

114 SUPPLY VOLTAGE
s Nc
112 BOOTSTRAP
11 NC
Fm RIPPLE BY-PASS
19 Nc
D 8 FEED-BACK
$S 0086

10 0——

o Ri
70— 4
50 > E
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T 5] o
= L

1]
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TBA 641B

TEST AND APPLICATION CIRCUIT

Vi

-O+¥s

,:L 100pF

J000LF
25V =25 V
0IuF
0.1 0
Mn
$-095
THERMAL DATA
Rin jcase  Thermal resistance junction-case typ 13 °C/W
Rinj-ams  Thermal resistance junction-ambient typ 55 °C/W

ELECTRICAL CHARACTERISTICS
(See test circuit; T,,, = 25°C, V, = 14V and R, = 4 Q) unless otherwise specified)

Parameter Test conditions Min. Typ. Max. | Unit

V, Quiescent output

voltage (pin 1) 6.5 7 8|V
Iy Total quiescent

drain current P,=0 16 32| mA
ly Quiescent drain current

of output transistors P,=0 13 mA
Iy Drain current P,=45W 485 mA
Iy Bias current (pin 7) 250 nA
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TBA 641B

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. | Unit
P, Output power d = 10% f =1kHz
G, = 46 dB 4 45 W
R’ Internal feedback
resistance See schematic diagram 7 k2
R’; Internal feedback
resistance See schematic diagram 35 1]
z Input impedance (pin7) | f = 1kHz G, = 46dB 3 MQ
d Distortion f =1kHz G, = 46dB
P, = 50 mW 0.3 %
P,=2W ‘0.8 %
G, Voltage gain R =0 46 dB
ey Input noise voltage R, =22kl B =10kHz 3.4 HAY)
Fig. 1 - Typical output power vs ' Fig. 2 - Typical distortion vs output
supply voltage power
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TBA 641B

Fig. 3 - Typical voltage gain vs Fig. 4 - Typical value of C, vs R, for
feedback resistance (R;) various values of B
G-1119 G-1059
1000 2
(6v)
400
V5 214V
RL=40 '
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100 P —l
80 e
60 Ll : &4
Ty [ | '
40 ] E o ;
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20 — | N ] T i [}
L RRERERISERON
10 \‘ | {u |02,L‘L4L_LLJ J._l__.é,‘
0 50 100 150 Ry (N) 200 0 20 40 60 80 100 120 Ry () 160
Fig. 5 - Typical output power vs Fig. 6 - Typical power dissipation and
input voltage efficiency vs output power
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TBA 641B

Fig. 7 ~ Typical drain current vs Fig. 8 - Maximum power dissipation
output power vs supply voltage
G-1094 ‘ 6‘.‘..\:95
la [ . Prot T T T
(ma) !_< | / W)y | S M 1 I
R =4n |
- 4
3
2
. el ! .
- | =
o]
6 8 10 12 14 Vg (V)
Fig. 9 - Power rating chart Fig. 10 - Typical quiescent drain
current vs supply voltage
6-1096 [~ )
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\/l: | 12 e -
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FREE AIR | — 8 j
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. 1 : 77T | |
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TBA 641B

Yo
()

Fig. 11 - Typical quiescent drain

current vs ambient
temperature

G-1098

FT

14 (total)

Ig{output transistors)

Vs=14V

10 20 30 40

50 Tamp(*C)

Fig. 13 - Typical quiescent output

voltage vs supply voltage

10

Vo
(v)

68

66

Fig. 12 - Typical quiescent output
voltage vs ambient

temperature
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TBA 641B

TYPICAL APPLICATION

25V

J—oa é 100uF
IuF

MOUNTING INSTRUCTIONS

Fig. 14 shows a method of mounting
the TBA641B with the spacer,
satisfactory both mechanically and
from the point of view of heat dis-
sipation. Better thermal contact be-
tween package and heat-sink can
be obtained by using a small quan-
tity of silicon grease. For heat dis-
sipation the desired thermal resis-
tance is obtained by fixing the ele-
ments shown to a heat-sink of suit-
able dimensions.

heat sink
Ry =15/
Contacl

(sllicon grease)
Ryp =1°C/W

L)




TBA 641B

MOUNTING INSTRUCTIONS (continued)

Power dissipation can be achieved by means of an additional external heat-sink fixed
with two screws (both packages) or by soldering the pins of the external bar to
suitable copper areas on the p.c. board (TBA 641 B11)

A. In the former case, the thermal resistance case-ambient of the added heat-sink
can be calculated as follows:

jmax ~ Tamb) - Pkot ’ Rth j-case

th =
Ptot

where:
Timax = Max junction temperature
Tomb = Ambient temperature
Piot = Power dissipation
Rihj.case = Thermal resistance junction-case

B. If copper areas on the p.c. board are used (TBA 641 B11) the diagrams enclosed
give the maximum power dissipation as a function of copper area, with copper
thickness 35 1 and ambient temperature 55 °C.

/ PC BOARD
as ous
/ 4 T
/ P‘
4 W)
3 TBA 641B 11
LT
n 0
( e R r e |1
1] S o - 2 l
PR = W
L LU I 1
U— U U U
1
0 10 20 k] 4 2wm)
COPPER AREA 35 u THICKNESS
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TBA 651
LINEAR INTEGRATED GIRCUIT

TUNER AND IF AMPLIFIER FOR AM RADIO

e AUDIO OUTPUT VOLTAGE 06V

e |LOW NOISE and HIGH GAIN

e WIDE VOLTAGE SUPPLY RANGE 4.5V to 18V
e HIGH SIGNAL HANDLING CAPABILITY 1V

The TBA 651 is a monolithic integrated circuit in a 16-lead dual in-line plastic package
which processes the high frequency signal from antenna to detector in AM receivers.
It is particularly intended for car radios and high quality radio receivers.

The TBA 651 consists of five stages: RF amplifier, mixer, oscillator, IF amplifier and
AGC control. It features wide voltage supply range (4.5 to 18 V), high gain, low noise
and high sensitivity.

ABSOLUTE MAXIMUM RATINGS

\A Supply voltage 18 V
Pyor Fower dissipation at T, =80°C 250 mw
Taa Storage temperature -55 to 150 °C
T Operating temperature -20 to 80 °C

ORDERING NUMBER: TBA 651

MECHANICAL DATA Dimensions in mm

s

025

5.08
778 L1018

)

I

D
1o~
Fiad

-
=

hm(‘l.—.(\mﬂ"
B El

JU=uUTu=u
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TBA 651

CONNECTION DIAGRAM

(top view)

—\J
INPUT 1 18] bECOUPLING
RF AMP. OUTPUT [] 2 15[] AGG REF. VOLT.
pecourLing  []3 1]] Asc INPUT
MIXER INPUT - RE) g IF INPUT
MIXER oUTPUT []5 12[] oEcouPLING
LocaL osciLL. []e 1 E| SUPPLY VOLTAGE
LocAL osciLL. []7 1w0[] 1F outPuT
aND Oe o]] ano
S$S 0033
SCHEMATIC DIAGRAM
2 4 5 13 12 10 1§ 1
I A S i
[i [lj | T
>
E 09
1 08
s SS 0034

14

~NO—
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TBA 651

TEST CIRCUIT (f = 1.6 MHz)

150
1

20uF [G0aF
Io.mF 25v Izsv

1 2KpF
LA — I
100, F/6V

53 0035

ELECTRICAL CHARACTERISTICS

(Tyme = 25°C, V, = 12V unless otherwise specified)

Parameter Test conditions Min. Typ. Max.| Unit
Iy Quiescent drain current 11.5 mA
V; Input voltage at pin 1 signal to noise
ratio = 26 dB 10 uv
d =5% f =16MHz
fo =1kHz m =08 100 mV
vV, Recovered audio output
voltage f =16MHz f =1kHz
m =03
V, = 100 uv 0.5 Y
V, =15V 180 mv

405



TBA 651

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max. Unit
v, Signal handling
capability at pin 1 1 Vv
AGC range for 10 dB expansion of
output voltage 80 dB
R; rf amplifier input
resistance at pin 1 f =16MHz 1.4 k€2
R, Mixer input
resistance at pin 4 f =16MHz 2.5 kQ2
R, IF amplifier input
resistance at pin 13 f = 455kHz 4 k2
Fig. 1 - Typical output voltage Vo T Shim
vs input voltage mv) SRV, -T2V
10000 f =1.6MHz -
S 03]
1000 CULATING SIGNALTTim :1KHZ—’““,,-4
100 [
10
1
0
0.1 1 10 100 1K 10K V, (2 V)
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780
LINEAR INTEGRATED CIRGUIT

WIDE-BAND AMPLIFIER, FM DETECTOR, AUDIO
PREAMPLIFIER/DRIVER

The TBA 780 provides, in a single monolithic silicon chip, a major subsystem for the
sound section of TV receivers in a 14-lead quad in-line or dual in-line plastic package.
As shown in the schematic diagram the TBA 780 contains a multistage wide-band IF
amplifier/limiter section, active filter, an FM-detector stage, electronic attenuator,
a Zener diode regulated power supply section and AF amplifier section specifically
designed to directly drive an NPN power transistor or high-transconductance tube.

In the TBA 780, the demodulation can be effected by a single tuned discriminator coil
(differential peak detector).

Because of the circuit beeing so inclusive, a minimum number of external components
is required. A particular feature of the TBA 780 is the electronic attenuator, which
performs the conventional volume control function.

ABSOLUTE MAXIMUM RATINGS

- Supply current (pin 5) 50 mA
-1, Cutput current (pin 12) 6 mA
V; Input-signal voltage (between pins 1 and 2} *+3 V
Piot Total power dissipation: at T, =25°C 850 mwW [
> Ty Storage temperature -25 to 150 °C
- T, Cperating temperature 0to 8 °C

ORDERING NUMBERS: TBA 780 X2 for quad in-line plastic package
TBA 780 X7 for dual in-line plastic package

MECHANICAL DATA Dimenslons in mm
i ] S
- § S
*.‘__i ] 025,
045 1254 0.45 (28 ! I
_182 s ] L_838 |
wum _———
o
NealNalle nNnQannnn
A L] 3 B
D D
1 7 i 2
VR VA=AV [ 1
TBA 780 X2 TBA 780 X7

Supersedes issue dated 4/72 407 5/73



TBA 780

THERMAL DATA

- Rth j-amb

Thermal resistance junction-ambient

typ.

150

°C/W

ELECTRICAL CHARACTERISTICS (T,,,, = 25°C, DC volume control P2= 0and
Vs = +30V applied to terminal 5 through a 620 Q resistor, unless otherwise specified)

Parameter Test conditions Min. Typ. Max.|Unit | Fig.
I Supply current Vs = 9V (applied
direct. to pin 5) 10 16 24 |mA —
Vitthreshold) INPUL limiting
voltage (pin 2) f =55MHz
fn, =1kHz
Af = 50 kHz 200 400 (uV —
V, Recovered audio V, =100mV
voltage (pin 8) f = 55MHz 05 075 Vims
f, =1kHz 8
d Distortion (pin 8) Af = 50 kHz 0.9 2 | %
v, Audio output
voltage (pin 12) d =5%
f =1kHz 2 25 Vi 4
-V, DC output
voltage (pin 12) 8.5 1175 | V -—
DC volume
control range 60 80 dB
P, = 3
Max. play-through
voltage 0.075 1 |mV
R, Input resistance
(pin2) 17 kQ
f =55MHz —
R, Output resistance
(pin 9) 3.25 kQ
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TBA 780

ELECTRICAL CHARACTERISTICS

{continued)

Parameter Test conditions Min. Typ. Max.| Unit | Fig.
R, Output resistance
{pin 12) 270 Q
Ro Output resistance _
(pin7) fo=1khz 75 kQ |
R, Output resistance
{(pin 8) 300 Q
C; Input capacitance
{pin 2) 4 pF
f =55MHz —
G, Output capacitance
{pin 9) 7.5 pF
G, Audio voltage
gain f =1kHz
vV, =01V 175 20 dB 4
P, Total power
dissipation 343 370 400 |mw —
AMR Amplitude
modulation
rejection f =55MHz 40 50 dB 3

409




TBA 780

SCHEMATIC DIAGRAM
Fig. 1

Y o8

R37
2000

Eleciromic
altenualor

[
I 15pF
R33 = R34

27007 10xQ

R38 RI9
2000 210

S-00m

= 5.5 MHz transformer

5.5 uH; Qo=80; 19 turns
@ 0.15 mm silk-covered
copper wire with pow-
dered-iron core

9 turns @ 0.15 mm

= Audio output transfor-

mer:

The dimensions of the
transformer and of the
circuit parameters are
to be evaluated on the
basis of the output
power desired and of
the load to be used

Single tuned discrimi-
nator coil: 12 pH; Qo=
50 (58 turns <& 0.08 mm
with powdered-iron core)
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TBA 780

Fig. 3 - Input limiting voltage, AM re-
jection, recovered audio, total
harmonic distortion, maximum
attenuation, maximum ’play-
through” test circuit

w3 e
x P2
AM
Signal AF
gererator I L Voltmeler

=neraloy

Dislortion
anahizer

=" 5-0108/2

Fig. 5 - IF amplifier voltage gain test
circuit

508 00IpF

e |
i

]

Vided sweep

\

1

¥, =00 pVrms

To diode
deleclor and
102 oscilloscape

Fig. 4 - Audio voltage gain (undistor-
ted output) test circuit

AF
Oscillator

&OSPF

AF
= Vollmeler
500872




TBA 780

Fig. 6 - Typical IF amplifier voltage

gain
GV [ IG-V i
(dB) | ]
. T.=25°C L
Vi=100puvrms | | | ||
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Fig. 8 - Typical FM detector output
voltage versus input voltage
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Fig. 7 - Typical AF amplifier voltage

gain
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Fig. 8 - Typical amplitude-modulation
rejection versus input voltage
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TBA 780

Fig. 10 - Typical gain reduction
versus resistance (P2)
(terminal 6 to gnd)
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Fig. 11 - P.C. board layout, 1:1 scale (fig. 2 circuit)
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800
LINEAR INTEGRATED GIRCUIT

PRELIMINARY DATA

AUDIO POWER AMPLIFIER

The TBA 800 is an integrated monolithic power amplifier in a 12-lead quad in-line
plastic package. The external cooling tabs enable 2.5 W output power to be achieved
without external heat-sink and 5 W output power using a small area of the P.C.
board Copper as a heat sink.

It is intended for use as a low frequency Class B amplifier.

The TBA 800 provides 5 W output power at 24 V/16 £ and works with a wide range
of supply voltages (5-30 V); it gives high output current (up to 1.5 A), high efficiency
(70°% at 4 W output), very low harmonic distortion and no cross-over distortion.

ABSOLUTE MAXIMUM RATINGS

V, Supply voitage 30 V

I Output peak current (non repetitive) 2 A

o Output current (repetitive) 15 A

tor Power dissipation at T, = 80°C 1 W

at T,,, =90°C 5 W

> T T, Storage and junction temperature -40 to 150 °C
MECHANICAL DATA Dimensions in mm

Supersedes issue dated 3/71 415 5/73




TBA 800

CONNECTION AND SCHEMATIC DIAGRAM

(top view)

" 0«
S

SUPPLY VOLTAGE [|1 [} outpPut o
N.C. 13 nfln.c.
SUPPLY VOLTAGE [|3 10[] GRouND
GROUND GROUND

GROUND
BOOTSTRAP gs 9 ) EFReTRare)
COMPENSATION [}5 8[) INpUT
FEEDBACK fle 7[] RIPPLE REJECTION

$-0328

TEST AND APPLICATION CIRCUIT

+ Vg =24V
O
o1c3'L L or
FT TR

R=16Q

_L . S-0101/1

* C3, C7 see fig. 5
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TBA 800

THERMAL DATA

— Ry, j~tab

- F{th j-amb

d

Thermal resistance junction-tab
Thermal resistance junction-ambient

12
70"

max
max

°C/W
°C/W

* Obtained with tabs soldered to printed circuit with minimized copper area.

ELECTRICAL CHARACTERISTICS

(Refer to the TEST CIRCUIT, T, ., = 25°C)

Parameter Test conditions Min. Typ. Max. | Unit
s Supply voltage 5 30|V
A Quiescent output
voltage (pin 12) V, =24V 11 12 131 Vv
Iy Quiescent drain
current {pin 12) V, =24V 9 20 |mA
I, Bias current (pin 8) V, =24V 1 5 | pA
P, Output power d =10% Vv, =24V
R, =16Q f =1kHz |44 5 w
Vi rmsy INputvoltage 220 |mV
Vi sy INPUt sensitivity P, =5W V, =24V
R =16Q f =1kHz 80 mV
R; Input resistance (pin 8) 5 MQ
B Frequency response
(-3 dB) V, =24V R.=16Q
C3 = 330 pF 40 to 20000 Hz
d Distortion P, =50mWto25W
V., =24V
R, =16Q f =1kHz 0.5 %/
G, Voltage gain V, =24V R =16Q
(open loop) f =1kHz 80 dB
G, Voltage gain V, =24V R =16Q
(closed loop) f =1kHz 39 42 45|dB
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TBA 800

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
ey tnput noise voltage V, =24V Rg =0
B(-3 dB)=40 to 20,000 Hz 5 uv
in Input noise current V, =24V
B(-3 dB) =40 to 20,000 Hz 0.2 nA
n Efficiancy P, =4W V, =24V
R.=16Q f =1kHz 70 /o
Fig. 1 - Typical output power versus Fig. 2 - Maximum power dissipation
supply voltage versus supply voltage
6-081%1 $-C805
Py ’ T T 7 W RS — ] Ptot T T
(W) d=10% 4\ T "—.]-i— T (W) ‘ T ‘
| f=1kHz T A ]
6 —Rf=860—T T T \ 4 T
. - _
| o |
R s|o ' 7 R=60 L //
4 T i o A AT e R=80| / |
| , )4 e
t 7 /
| : / /// ,/ P R =160
2 /7 1 A
A 7 /
228 =an
271 0
0 10 20 Vs (V) 5 10 15 20 25 Vg (V)
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TBA 800

Fig. 3 - Typical distortion versus
output power
G-0808 !

d 1
l) I
/
s [ Vg=24V
R =160
f=1kHz /
R;=560 [
6
[
[
4
/
2
: 4
[ L] [
0 1 2 3 4 Po(w)
Fig. 5 - Value of C3 versus R; for
various values of B
G-06921
C3
8
(pF);
. C7~5xC
2
| SkHz
Il 10Kz
10°, A !
|
. A —-20kHz
/'
y
L b r/
A |
Y e
2 / A
/
102 2 4 6 8 2 4 6 8
10 0 R¢(Q)

Fig. 4 - Typical distortion versus

frequency
d _‘ — . . ( G-058"1
o R
I = 24Y
4 L p=160
Rf=56(1
| [T |Py=50mw
3 |
I
2 \ \ Po=25W
\
1 AN /
\ /
\ !‘ yd
0 T
10 102 10° 104 f(Hz)

Fig. 6 - Typical voltage gain (closed
loop) and typical input

voltage versus R;
G-0804 3

1
V(,’JB - V=24V 510
i 6 R =160 Gv
(mv) 5 t =1kHz 4
v ‘v
2 \\ - 2
™~ |ttt
10? ™~ = 10?
8 8
6 '} 6
N » i (P =5W)

2 2
10 =110
] 8
8 - (Ry =0.05W) &

4 »d 4
2 /4 2
1 1
0 20 40 60 80 R¢(0)
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TBA 800

Fig. 7 - Typical power dissipation Fig. 8 - Typical quiescent output
and efficiency versus voltage (pin 12) versus
output power . s supply voltage 608301
Ptot T I n
]
w) “ (Yo
i lo 70 V)
2 [ 1 =~
I > o
R o n 10
15 & 50
AL pad
[ 40
1 |18 | || Vg=24V
1 H =160 30 5
NTATT ] 1] f =1kH
4 [ 20
05
10
0
0 1 2 3 4 Pp (W) 0 10 20 vs(v) 30

Fig. 9 - Typical quiescent current
versus supply voltage
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TBA 800

APPLICATION INFORMATION

Fig. 10 - Circuit with the load connected to the supply voltage
+Vg =24V

O
ce-L i. cé
£
0.1pF I I 12%0\/;1
o O,

Compared with the other
circuits, this configuration

— C 4

. 0 uF
entails a smaller number H
of external components ?r]l

and can be used at low
supply voltages y S-002/1
*C3, C7 see fig. 5 -

Fig. 11 - Circuit with load connected to ground without bootstrap

There is no bootstrap
connection and hence
there is a greater
loss of potential out-
put swing.

This circuit is only
for use at high vol-

tages.
1 In the absence of
"bootstrap”, the re-
00 )
515va duction in the upper

part of the wave is

areater than that in

. the lower part: if pin 3

is left open circuit,

this automatically in-

Ru=160 serts diodes D2-D3

(see schematic dia-

S_0103/1 gram) and this ena-

bles a symmetrical

wave to be obtained
¥ C3, C7 see fig. 5 at the output.




TBA 800

Fig. 12 - Typical distortion versus Fig. 13 - Typical output power versus
output power (fig. 11 circuit) supply voltage (fig.11 circuit)
G-0806 u-08Ty
d Po | |
() (W) [d=10%
V=24 ¥ f=1kHz
8 RL:‘IGQ 6 L5860
f=1kHz Rg=561)
R¢=560 :

-\\
N

/
. R =80 /' R =160
/
2 //
, )V
/ 7
[ [ 4
\ ! [ M ] / i
0 1 2 3 4 Py(W) 0 10 20 Vg (V)

Fig. 14 - Circuit with load connected toc ground with bootstrap

+Ve= 24V . RX The bootstrap capacitor
C8 enables the same
electrical characteristics
as circuit of to test
circuit to be achieved.

For low supply voltage

operation (e.g. 9-14 V),

S00uF 150 £ is connected

15VF between pin 1 and pin 4
[[|rL=160

*C3, C7 see fig. 5 | 5-0104/1

N.B. - For the circuits of figures 11 and 14 an excellent supply voltage ripple rejection
is obtained by connecting the capacitor C5 (10 to 100 uF - 25 V) between
pin 7 and ground.
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TBA 800

MOUNTING INSTRUCTIONS

The tabs on the TBA 800 can be used to conduct away the heat generated in the
integrated circuit so that the junction temperature does not exceed the permissible
maximum (150 °C).

This may be done by connecting tabs to an external heat sink, or by soldering it to
a suitable Copper area of the printed circuit board (fig. 15 a).

Fig. 15 b shows a simple type of heat sink. Assuming an area of copper on the printed
circuit board of only 2 cm?, the total R, between junction to ambient is approximately
30 °C/W.

External heat sink or printed circuit copper area must be connected to electrical
ground.

In the latter case, fig. 16 shows the maximum dissipated power (for T, = 55°C) as
a function of the side of two equal square Copper areas having a thickness of 35 u
(1.4 mils).

Fig. 15a - Example of an area of P.C. Fig. 15b - Example of TBA 800 with
board copper soldered to external heat-sink.
the tabs of the TBA 800,
wich is used as a heat
dissipator.

HEAT SINK
Rip = 30°C/W
COPPER AREA 35y THICKNESS

N

50288
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TBA 800

Fig. 16 - Power that can be Fig. 17 - Power rating characteristics
dissipated versus "I"

Ptot SR P [T T
(o) 14
W) W) HHH- A

T T 68 24 R {'T‘
8 80 5 J i
FENg mas: t
A@gRE .0 I O
N 4 9 | I 77%%_ 1T
6 "N 60 J},fin ¢ it]:l&a = 4
. % ! 1 | |
h | ) “2._\“ & 111
3 Rtn j-amb 3 Ne ™ >
L I T T )
4 RERns 0 N e
ERns= 2 NSRRI
Ptot (Tamp=55°C) | deet=—t=] el {'@\
2 I . | 20 4"9 _\9‘3\0 \
= 5 ! B %

“TT Prot (Tamp=70°C ! N
crrrld T B NAA
FTTTTTT 0 0 11 ™

0 10 20 30 40 [(mm) 50 0 50 . 100 150 Tamb(C)

Fig. 18 - P.C. board layout (test circuit).
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TBA 800

Fig. 19 - P.C. board layout (fig. 10 circuit)

input O~
|

67 men

+Vg=24V é

RL=16 01

PROCEDURE TO CALCULATE AREA OF COPPER NEEDED

1) Calculate maximum power dissipation

V2

S max

Plot =04 —— + VS max Id
8 R_

where

Vs max = maximum value of supply voltage (increase 10% if not stabilized)

R, = load resistance

Iy = quiescent drain current for typical value see fig. 10; maximum value at
Vg = 24 V is 20 mA (for worst case design)

‘Tamb max = 70°C
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TBA 800

PROCEDURE TO CALCULATE AREA OF COPPER NEEDED (continued)

2) Fig. 16 givese

Examples:
a) Vg (not stabilized) = 24 V; R, = 16 {2

(24 + 2.4)2
= 04 - + (24 +24) - 20103 = 26 W

8 - 16
From fig. 16 (3 = 25 mm

For geometries different from the one of fig. 15 note that copper areas near the
tabs have better efficiency as regards power dissipation. Therefore additional
safety factors must be added for worst case designs

b) V. (stabilized) = 12 V; R, = 8 Q1

122

P = 04 - + 002-12 = 1 W

tot

88

The fig. 16 shows that no heat sink is required if T, , = 55°C

Manufactured under SGS-ATES patents held in several countries, and corresponding to one or more
of the following Italian patents: 918290, 155139.
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TBA 810S
TBA 810AS

PRELIMINARY DATA

7 W AUDIO POWER AMPLIFIER WITH THERMAL SHUT-DOWN

The TBA810S is a monolithic integrated circuit in a 12-lead quad in-line plastic
package, intended for use as a low frequency class B amplifier.

The TBA 810S provides 7 W power output at 16 V/4 Q, 6 W at 144 V/4 Q,
25 W at9Vv/4Q, 1 W ateV/4 Q) and works with a wide range of supply voltages
(4 tc 20 V); it gives high output current (up to 2.5 A), high efficiency (75% at 6 W
output), very low harmonic and cross-over distortion. In addition, the circuit is
provided with a thermal limiting circuit which fundamentally changes the criteria
normally used in determining the size of the heat sink.

The TBA 810 AS has the same electrical characteristics as the TBA 810 S, but its
cooling tabs are flat and pierced so that an external heat sink can easily be attached.

ABSOLUTE MAXIMUM RATINGS

vV, Supply voltage 20 V
ly Output peak current (non-repetitive) 35 A
Iy Output current (repetitive) 25 A
Prot Power dissipation: at T, = 70°C 1 W

at T,, = 100°C 5 W
Tag T; Storage and junction temperature -40 to 150 ©°C
MECHANICAL DATA Dimensions in mm

e e
UL

627
5 byd
ST AR LA

1016

14,95™ oo 2BE™

O

5

TBA 810S ’ TBA 810 AS

Supersedes issue dated 3/73 427 6/73




TBA 810S
TBA 810AS

CONNECTION AND SCHEMATIC DIAGRAM (top view)

]
st., |
. a6 47 % ||re
™ ™ ®
D D2 |
———
SUPPLY ) 12[] outeut
VOLTAGE [ L “ yo3 "
N.C. 12 nf) N | 0
N.C. iE 10[] GROUND ® —&5 ®
4x0)
GROUND GROUND q NN
D5 D6 D7
BOOTSTRAP 1« .9 (] GROUND
(SUBSTRATE)
COMPENSATION |5 8] pUT
RIPPLE
FEEDBACK I 7]l Relecrion
5-0289

TEST AND APPLICATION CIRCUIT

.,

1000uF
15V

S-142/1
* C8, C7 see fig. 6. N

428



TBA 8103
TBA 810AS

THERMAL DATA TBA 810S | TBA810AS
Ri e Thermal resistance junction-tab max 12 °C/W 10 °C/W
Rihjamp Thermal resistance junction-ambient max | 70" °C/W 80 °C/W

* Obtained with tabs soldered to printed circuit with minimized copper area.

ELECTRICAL CHARACTERISTICS

[Refer to the test circuit; T, = 25°C)

Parameter Test conditions Min. Typ. Max. |Unit
s Supply voltage (pin 1) 4 20|V
o Quiescent output
voltage (pin 12) 64 72 8|V
Ig Quiescent drain current | V, = 144V 12 20 |[mA
Iy Bias current (pin 8) 0.4 uA
P, Fower output d =10%
R, =48
f =1kHz
V, =16V 7 W
V, =144V 6 W
V., =9V 25 W
V., =6V 1 W
Viims) INputvoltage 220 | mV
V, Input sensitivity P, =6W
V, =144V
R.=4%Q
f =1kHz
R; = 56 2 80 mV
R =220 35 mV
; Input resistance (pin 8) 5 M
Frequency response V, =144V
(-3dB) R =48
C3 = 820 pF 40 to 20,000 | Hz
C3 = 1500 pF 40 to0 10,000 | Hz
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TBA 810S
TBA 810AS

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
d Distortion P, =50 mWto3W
V, =144V
R =4Q
f =1kHz 0.3 %
G, Vcltage gain V, = 144V
(open loop) RL=4Q
f =1kHz 80 dB
G, Voltage gain V, =144V
(closed loop) R =4Q
f =1kHz 34 37 40| dB
ey Input noise voltage V, =144V
R, =0
B(-3dB) = 20 Hz to
20,000 Hz 2 uv
in Input noise current V, = 144V
B(-3dB) = 20Hz to
20,000 Hz 0.1 nA
1 Eficiency P, =5W
V, = 144V
RL =4
f =1kHz 70 %
SVR Supply voltage rejection | V, = 14.4V
R =4Q
f = 100 Hz 38 dB

ripole
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TBA 810S
TBA 810AS

Fig. 1 - Typical power output versus
supply voltage

10 6-0a-3
Ry [T 1T
° NN
w) R{=560
a d =10%
f=1kHz
Ri=40
/
6 4
V
4 1 7
/
2
+
l
m .
0 4 8 12 16 Vs (V) 20
Fig.3 - Typical distortion versus
output power
G-0945
g |
(*o) \
Il
12 RL:L‘Q
Rf =560
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! Vo= 144y
8
6 + NI L TR
T \!
4 | |
L |
2 -
| /
—_—— LA
0 ’ 4 6 8 2 L 8 8
10 1 Ry(W)

Fig. 2 - Maximum power dissipation
versus supply voltage (sine

wave operation)
G-0944

Ptot 11
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Fig. 4 - Typical distortion versus

frequency
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TBA 810S
TBA 810AS

Fig. 5 - Typical relative voltage gain
(closed loop) and typical in-
put voltage versus feedback
resistance (R;)

G-0347
N ST Gy
= 3
(mv) RL=40 .
f 21kHz
2 G | 2
, N Pp= BW
2
10, =¢ , 10
[ Vi
4 — “
2 2
R=005W
10 L 10
8 T 8
6 6
4 4
P
Vi /1
2 / 2
1 1
0 20 40 80 80 R¢()
Fig.7 - Typical power dissipation
and efficiency versus output
power
G-08:9
Prot [ [T71 "
wy ] Jvs=14.4v (%)
Ri=40
3 bt [ 80
AT \>\
A Ftot 60
/
z 7
A
1 4 40
i
20
0
0 2 4 6 8 RW

Fig. 6 - Typical value of C3 versus
R for various values of B

6-09481)

C T T T T TTT T T T T
3, I T T T—1
oF) T NN —— I
] H 11
® : 1 I
B
foed
| 1
) 10kHz =
0 /20mz4 ol
e
7 !
A

I ;
|

? C7™5C Lt
102 ‘
2 4 1] 8 2 < 1] L]
10 10? Re{nno?
Fig. 8 - Typical quiescent output vol-
tage (pin 12) versus supply
voltage
10 G-094
Vo
(v)
8
6
4
2
0 4 8 12 16Vs (V) 20
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TBA 8105
TBA 810AS

Fig. 9 - Typical quiescent current Fig. 10 - Typical supply voltage
versus supply voltage rejection
0G-09%50 6-09¢2
'g SVR [T]
(mA) (dB) |- Vs =144V
R =40
C5=100uF
15 P fripple =100HZ
0
Tq (total) A
0 - -10
.
-20
-30
5 / Iglutput transistors) N
s
e il n
> -40 <
-50
0 5 10 15 Vs (V) 0 50 100 Rs{(Q) 150

For portable equipment the circuit in Fig. 11 has the advantages of fewer external
components and a better behaviour at low supply voltages (down to 4 V).

Vg
Fig. 11 - Typical circuit O

with load

connected to the 0.1 pF I 100pF R=40Q

supply voltage L L 258y

1
Vi ’ = C3*
8 1000pF
15y
TBABIOS
T
abs | 18A810AS 12
100k 9 - 5
10
- = = 6
100uF [y -
BV. CT77 0.1pF
R 0
560

* C8, C7 see fig. 6. 5-0%3/1
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TBA 8103
TBA 810AS

G-.977

SVR [TTTT1] 1] Fig. 12 - Typical supply voltage rejection
(aB) Vg = 14-4 L versus R; (fig. 11 circuit)
| IR =40 s 11
frippie =100 HZ 4
]
0
.
-10 \\ -
-20 \ /,’
-30 N
~40
0 50 100 150 R¢(0)

MOUNTING INSTRUCTIONS

The thermal power dissipated in the circuit may be removed by connecting the tabs
to an external heat sink (TBA 810AS - fig. 13) or by soldering them to an area of
copper on the printed circuit board (TBA 8108 - fig. 14).

During soldering the tabs temperature must not exceed 260°C and the soldering time
must not be longer than 12 seconds.

Fig. 15a and 15b show two ways that can be used for mounting the device.

G351

Ptot

Fig. 13 - Maximum power dissipation
(W)

versus ambient temperature
(for TBA 810 AS only)

5

-50 0 50 100 150 Tamb(¥)
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TBA 810S
TBA 810AS

Fig. 14 - Maximum power dissipation versus copper area of the P.C. board
(for TBA 810 S only)

COPPER AREA 35u THICKNESS
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2 7
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i
G-0952
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\\
6 \\ 60
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‘<th -amb
4 [ 40
-
=
Piot (Tamp=55°C) | teet—t=T"1

. T e 0

| et o=t

' Ptot(Tamb='i70°C

[

i N

0 10 20 30 40 [{mm)
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TBA 810S
TBA 810AS

Fig. 15a shows a method, of mounting the TBA 810 S, that is satisfactory both from
the point of view of heat dissipation and from mechanical considerations. For
TBA 810 AS the desired thermal resistance is obtained by fixing the elements shown in
fig. 15b, to a suitably dimensioned plate. This plate can also act as a support for
the whole printed circuit board; the mechanical stresses do not damage the integrated
circuit. This is firmly fixed to the element, in fig. 15b.

Fig. 15a

HEAT SINK
Rth = 30°C/W

50288

Fig. 15b

CHASSIS
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TBA 810S
TBA 810AS

THERMAL SHUT-DOWN

The presence of a thermal limiting circuit offers the following advantages:
1) An overload on the output (even if it is permanent), or an above-limit ambient.

temperature can be easily supported.

2) The heat sink can have a smaller factor of safety compared with that of a con-
ventional circuit. There is no device damage in the case of too high a junction
temperature: all that happens is that P, (and therefor P, ) and [; are reduced

(fig. 16).

Py

Fig. 16 -~ Output power and drain current o

versus package temperature

8

G %
B
Vs =144V
R=40
R, (d=10%)
\
\
1g(d=10°%) \
N

50

100

150 Tease(C)

(A)

1
08
06
04
02

0

Manufactured under SGS-ATES patents held in several countries, and corresponding to one or more

of the following Italian patents: 155139 and others pending.
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820
LINEAR INTEGRATED CIRCUIT

PRELIMINARY DATA

AUDIO AMPLIFIER

The TBA 820 is an integrated monolithic audio amplifier in a 14-lead quad in-line

plastic package.

it is intended for use as low frequency class B amplifier with wide range of supply
voltage: 3 to 16 V.

Main features are: minimum warking voltage of 3 V, low quiescent current, low number
of external components, good ripple rejection, no cross-over distortion, mounting
compatibility with TAA 611 (see note on last page).

Output power:

P, =2Wat12Vv-8QepP =16WatgVvV-4Q e P, = 12 W at 9 V - 8Q

o

ABSOLUTE MAXIMUM RATINGS

V. Supply voltage 16 Vv

o Output peak current 15 A

tor Power dissipation at T, = 50°C 126 W

Tog T Storage and junction temperature -40 to 150 °GC

MECHANICAL DATA Dimensions in mm
7me

0
L
L 1016
- 2 Lol
e W WP o il
E}k &
4 N

uuuuugu

Supersedes issue dated 6/72 439, 5/73
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TBA 820

CONNECTION DIAGRAM

\J

AP SUPPLY
BOOTSTR g ull Sortace
Rpriton [z 13[] COMPENSATION
N.C. IE] 2 [} outPuT
COMPENSATION [ 4 ] NC.
FEEDBACK  [|s 10[] eRouND
N.C. Mle 9 [ noc.

GROUND
INPUT I 8 [l STBstRATe)
S-0297

SCHEMATIC DIAGRAM

)i T 01
Q7k\| Ql2knl Ql% 1
A A
ke
18
¥o s ;ﬁ
g N - 012
8K D3 D4
Yoz - a1>| P—ht
Qo
B
8o 0 S-0209/1 l

NGO
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TBA 820

TEST AND APPLICATION CIRCUITS

Fig. 1

Circuit diagram with
load connected to the
supply voltage

—O + Vs Fig.2

Circuit diagram

with load connected
to ground

c7?
100uF
15V

cs
1000uF
15V

IR

* Capacitor C6 must be used when high ripple rejection is requested.

|
l _
—Tf— $-0211n
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TBA 820

THERMAL DATA

th j-amb

Thermal resistance junction-ambient (copper frame)

80

°C/W

ELECTRICAL CHARACTERISTICS

(Output powers measured at pin 12, T, ., = 25°C unless otherwise specified)

Parameter Test conditions Min. Typ. Max. |Unit | Fig.
s Supply voltage 3 16| V —
o Quiescent output
voltage (pin 12) V, =9V 4 45 5|1V —
lg Quiescent drain
current V, =8V 4 mA | —
! Bias current (pin 7) V, =9V 0.1 vA —
b H
P Output power d =10% f =1kHz
R, =120Q
V,=12V R =8Q 2 w
V,=9V R =4Q 1.6 W 1
vV, =9V R.=8Q 1.2 W
V, =6V R =4 0.75 w
V, =35V R_=4Q 0.22 W
Vimsy [Nput sensitivity P,=12W V, =9V
R =8Q f =1kHz .
[ =33Q 16 mv | 1
(=120 Q 60 mv
Vimsy INpuUt sensitivity P, =50mW V, =9V
R, =8Q f =1kHz
Ry =33Q 35 mv | 1
R; = 120 Q 12 mV
R, Input resistance 5 MQ | —
B Frequency response
(-3 dB) V, =9V R =8¢
R, =120 Q 1
Cy = 680 pF 25 to 7000 Hz
Cp = 220 pF 25 1o 20000 Hz
d Distortion P, =5800mW V =29V
R.=88Q f =1kHz |
R; = 33 & 0.8 %
R, = 120 Q 0.4 %
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TBA 820

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. | Unit | Fig.
G, Voltage gain V, =9V R.=8Q
(open loop) f =1kHz 75 dB —
G, Voltage gain Ve =9V R.=8Q
(closed loop) f =1kHz —
R =33Q 45 dB
R; = 120 Q 34 dB
ey Input noise voltage | V, =9V
B(-3dB) =
= 25 to 20000 Hz 3 uv —
in Input noise current | V, =9V B(-3dB) =
= 25 to 20000 Hz 04 nA —
S+N Signal and noise
N tonoise ratio V,=9V R . =8Q
R, =120Q B(-3dB) =
= 25 to 20000 Hz
R1=100kQ P, =12W 70 dB —
SVR Supply voltage
rejection V, =9V R =8Q
f (ripple) = 100 Hz
C6= 50uF
R = 120Q 42 dB | 2
Fig. 3 - Typical power output Fig. 4 - Typical distortion
Po L L G-08>. 1 d
W) )
d=10%
f= TkH
3 Ry = 200 L | ,
| |
T T
- 1F ]L 12
, R.=807] R=160
Lo A
L 711 | 8
/ | A
: 7
Wi
AL A 4
IZ'
’ i | ]
[ 1]
0 4 8 2 ® Vs(V) o
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TBA 820

Fig.5 - Typicél power dissipation
and efficiency

©6-0B39
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Fig. 7 - Typical value of Gy versus R;
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Fig. 6 - Maximum power dissipation
(sine wave operation)
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TBA 820

Fig. 9 - Typical input sensitivity Fig. 10 - Typical voltage gain
(closed loop)
- G-0844
v TI{ % | ] Gy
v, (@B)
(mv) ;5=9V .
=80
160 £ =lkHiz N —
[ -
A ]
120 [ - | 60
P at d=10% ]
]
80 . - 40 L
|| | | |
40 20 u
- P, =50 mW 11 T
) ] [T 1]
- [T 1
0 100 200 300 Ry () 0 50 100 150 Ry ()
Fig. 11 - Typical distortion Fig. 12 - Typical supply voltage
rejection (fig. 2 circuit)
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f I [ [ [ SR I
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4 Tt f Rf =120 Vo=V
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TBA 820

Fig. 13 - Quiescent output voltage Fig. 14 - Quiescent current
at pin 12 . G-0808
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o LT 1 e T NN
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|
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14 foutput_transist
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Fig. 15 - Power rating chart

5-0849/1
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NOTE: Mounting compatibility with TAA 611 provided that P.C. board strips of pins 2
and 13 are disconnected.
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TCA 511
LINEAR INTEGRATED GIRCUIT

PRELIMINARY DATA

TV HORIZONTAL AND VERTICAL PROCESSOR

The TCA 511 is a silicon monolithic integrated circuit in a 16-lead dual in-line plastic
package. It incorporates the following functions: high stability horizontal oscillator,
horizontal APC circuit with high noise immunity and large pull-in range, high stability
vertical oscillator and sawtooth generator.

It is intended for driving TV horizontal and vertical transistorized output stages.

ABSOLUTE MAXIMUM RATINGS

v, Vertical section supply voltage 15 V
(between pins 3 and 13)
Vv, Horizontal section supply voltage 15 vV
{between pins 4 and 13)
V.,V Vs Pin 7, 12, 15 voltage (collector to ground) 15 VvV
v, Vertical sync. input voltage -5 Vv
(between pins 2 and 13 - see note)
Vi Horizontal sync. input voltage -5 Vv
(between pins 6 and 13 - see note)
lg DC current (from pin 8) 30 mA
2 e 115 Feak current (into pins 12, 14 and 15) 50 mA
Piot Total power dissipation at T, , =60°C 500 mW
Tstg Storage temperature -55 to 1256 °C
—>T°p Operating temperature 0 to 60 °C

NOTE: The positive input voltage at pin 2 and pin 6 must not be greater than the
voltage at pin 3 and pin 4 respectively.

MECHANICAL DATA Dimensions in mm
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Supersedes issue dated 11/72 447 5/73



TCA a1

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

Parameter Test conditions Min. Typ. Max.| Unit| Flg.
VERTICAL SECTION
I3 Quiescent current V, =12V
f =50Hz 4 mA
V" Supply voltage 9 \
Vi Peak to peak oscillator
sawtooth voltage V, =12V 2
f = 50Hz 2.6 \
v, Peak sync. input
voltage V, =12V
f = 50Hz 3
Vis Low level output voltage | , — 12V 1.5
s = 15 mA 8
Vis Low level output voltage | '15 0.5
R, Parallel input resistance
atpin2 | V=12V
V, =3V 50 kQ | —
L Output pulse width
atpin 15 V., =12V
f =50Hz
Ry, = 15 kQ 0.75 ms
- 2
Af Locking range V, =12V
f =50Hz ~-17 %
Af  Frequency/temperature | V, = 12V Hz
AT, coefficient | Tamp = 20t0 70°C -0.015 °C
HORIZONTAL SECTION
I Qujescent current V., =12V
f = 15625 Hz
Ri.iz=0 19 mA
' Supply voltage 9 \ 2
Ve  Peaksinc.input
voltage V, =12V
f = 15625 Hz 3 \
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TCA 511

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max.| Unit| Fig.
Vg Regulated output
voltage V. =12V 7.5 \
f_ 2
Vie Peak to peak oscillator | f = 15625 Hz
sawtooth voltage 3.3 \)
Viz Low level output voltage | V, = 12V
' I, = 15 mA 045( V 3
R, Parallel input resistance
atpiné vV, =12V
V, =3V 50 kQ —
e Output pulse width
at pin 12 VvV, =12V
f = 15625 Hz
a)Ry;_;3 = 0 13 us
b} Ryjz = 35 us
ty Leading edge of output
puise to leading edge of
sync. puise phasing 4 us
V=12V
f = 15625 Hz
Af Pull-in range +=13 kHz
Af Hold-in range +14 khz |
Af Oscillator control kHz
sensitivi 10
AV Y vV, =12V v
At kHz
At APC loop gain 2 us
Af Oscillator frequency %o
AV, drift V,=9to 14V + 07 Vv
Af Frequency/temperature | V, =12V Hz
AT,., coefficient Tomp = 20t070°C +5 °C
NOTES: ™~ Minimum supply voltage for correct operation of the device.

** The output pulse width can be adjusted by means of the external resistance
connected between pins 1 and 6.
*** The output pulse width can be adjusted by means of the external resistance
or by a voltage = 5.3 V, connected between pin 11 and pin 13.
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TCA 11

Fig. 2 - Test circuit
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TCA 511
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TCA 511

APPLICATION INFORMATION

Power Supply

The circuit can work with stabilized supply voltage having a value from 9 to 15 V.
A dropping resistor and a filter capacitor may be used to obtain the supply from higher
voltages; however, the voltage on pins 3 and 4 must never exceed the maximum
permitted voltage.

Synchronization

Pins 2 and 6 can be DC driven if the reference |level of the synchronization pulses is
less than 1 V. With reference levels greater than this value, a coupling capacitor must
be inserted in series with the input, and pins 2 and 6 must be connected to ground
via a resistor.

Vertical Oscillator

The capacitor connected to pin 1 must be selected with regard to the frequency
tolerance, to' the thermal stabilitv and to the capacitor's ageing.

The width of the output pulse, to be chosen according to the needs of the output
stages, is defined by the resistor connected between pin 1 and pin 16.

Vertical Output

The vertical output is taken from pin 14, which is a buffered output of the sawtooth
voltage generated at pin 15.

The output current from pin 14 is defined by an internal resistor in the integrated
circuit. If a greater current is needed, ‘a resistor may be connected between pin 14
and pin 3.

The oscillator output pulse is available at pin 15 if the capacitor C9 is not connected.
This configuration is used for driving output stages in which the sawtooth is generated
by Miller effect.

Horizontal Oscillator

The capacitor connected between pin 10 and ground must be selected with regard
to the frequency tolerance, to the thermal stability and to the capacitor’s ageing.

In muitistandard receivers, the oscillation frequency may be changed by switching the
value of the capacitor connected to pin 10.
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TCA 511

APPLICATION INFORMATION (continued)

Phase Comparator

The phase comparator’s output consists of current pulses acting on the oscillator
control voltage.

The external components C2, C3, C4, C5, R4, R5 and R6 (fig. 2) define the circuit
performance with respect to the pull-in range, the hold-in range and the frequency
variations that occur on switching-on and switching-off.

Moreover the pull-in range depends on the absolute value of the voltage divider
R2, P1 and RS3.

A coincidence detector is connected to pin 7; this modifies the pull-in range and
the noise immunity, depending on whether the system is synchronised or is searching
for synchronization. The time constant applied to pin 7 avoids uncertainty during
the switch from one state to the other.

Horizontal Output

The collector of the output transistor is connected to pin 12; its load resistor, exter-
nally connected between pin 12 and pin 4, defines the amplitude of the output
current pulse.

The width of the output pulse can be varied between 13 and 35 us by means of the
resistor connected between pin 11 and ground, or else by means of a voltage = 53 V
applied between pin 11 and ground. This control acts upon the trailing edge of the
pulse, hence the phase advance of the leading edge stays constant with respect to
the synchronism.
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TGA 600

LINEAR INTEGRATED ciacuits TCA 610

PRELIMINARY DATA

MOTOR SPEED REGULATORS
The TCA 6800 and TCA 610 are integrated circuits in Jedec TO-39 metal case.
They are designed for use as speed regulators for DC motors of record players, tape

recorders and cassettes.
The TCA 600 is particularly suitable for battery operated portable equipments, and the

TCA 810 for car-battery and mains operations.

ABSOLUTE MAXIMUM RATINGS , TCA 600 l TCA 610
\'A Supply voitage 14 vV | 20V
Pior Total power dissipation at T, , = 55°C 0.55 W

at T, =75°C 3w
Ts‘g Storage temperature -55 to 150 °C
T Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

4to0)

e $04

TO-39

Supersedes issue dated 4/72 455 2/73




TCGA 600
TCA 610

THERMAL DATA

R
R

th -case Thermal resistance junction-case Typ. 25 °C/W
thj-amb 1hermal resistance junction-ambient Typ. 175 °C/W

ELECTRICAL CHARACTERISTICS

(T, = 25°C and R, = « unless otherwise indicated)

Parameter Test conditions Min. Typ. Max. | Unit | Fig.
Vi es Reference voltage
(between pins 2 and 3) V, =55V
ln = 70mA
R, =0 2.6 \ 1
lya Quiescent current
(at pin 3) Vi3 =55V
l, =0
RT =0 2.6 mA —
Vi, Output voltage
(for TCA 600 only) V., =55V
I, =70mA
Ry =910 36 39| V 1
Vi, Output voltage .
(for TCA 610 only) V., =9V
I, =70mA
Ry =2700 5.6 v 1
Vi, Dropout volitage AV IV, = -1%
I, =70mA
Ry =910 12 \% 1
L, Limiting output current
(at pin 2) V,.3 =58V
V,,=0 400 mA | —
k = Al/Al, V, =55V
l, =-70mA
Al, = =10mA
Ry =0 8.5 — |1
AV
——/AV, Line regulation V, =55Vto12V
Vi (for TCA 600 only) l, =70mA
R =910 0.1 %/ | 1
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TCA 600
TCA 610

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit |Fig.
AV
——/AV, Line regulation V, =10VtolieV
Vo, (for TCA 610 only) |, =70mA
R =270Q 0.1 %/V | 1
AV,
——/Al_, Load regulation V, =55V
Vi, |, = 4010100 mA
R =0 0.005 Clo/mA| 1
AVref
/AT, , Temperature V,,=55V
Vet coefficient l, =-70mA
T.mp= -20t0 70 °C 0.01 %o/°C | —

Fig. 1 - Test circuit.

Fig. 2 - Typical application
$-02081 circuit.

457




TGA 600
TCA 610
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TGA 600
TCA 610
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APPLICATION INFORMATION

The regulator supplies the motor in such a way as to keep its speed constant.
independent of supply voltage, applied torque and ambient temperature variations.
The basic equation for the motor is:

Vo= +RB I, =an+ac

Where: V., = supply voltage applied to the motor
E, = back electromotive force
n = motor speed (r.p.m)
R,, = internal resistance (of the motor)

|, = current absorbed (by the motor)

a, and a, = constants

¢ = drive torque
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TGA 600
TGA 610

A voltage supply with the following characteristics
E = E E

R, = -R, R, = output resistance

electromotive force

Il

gives performance required.

This means that a variation in current absorbed by the motor, due to a variation in
torque applied, causes a proportional variation in regulator output voltage.

In fig. 6 is shown the minimum allowable E; versus Rr.
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TGA 600
TCA 610

The TCA 600 and TCA 610 give a reference constant voltage V
and 3) independent of variations of V,, |, and ambient temperature.

(between pins 2

They also give:

Iy = g3 + 1,/k
Where: I; = total current at pin 3
lgs = Qquiescent current at pin 3 (I, = 0)
I, = current at pin 2
k = constant.

The output voltage V_, applied to the motor has the following value:

m’

\ 1 |

ref m
Vo = Vi T Ry 1+ — |+ Iy | +-—R;

R, Kk Kk

Term 1 Term 2

Term 1 equals E, and fixes the motor speed by means of the variable resistor R,;

!
m

Term 2 — . R; equals the term R, . |
k

torque applied.

and, therefore, compensates variations of

m

Complete compensation is achieved when:
Rr = kR,
If R

> k R,, .., instability may occur.

T max

Manufactured under SGS-ATES patents pending in several countries.
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TGA 900

LINEAR INTEGRATED clpcuiTs TCA 910

PRELIMINARY DATA

MOTOR SPEED REGULATORS
The TCA 900 and TCA 910 are linear integrated circuits in Jedec TO-126 plastic
package. They are designed for use as speed regulators for DC motors of record

players, tape recorders and cassettes.
The TCA 900 is particularly suitable for battery operated portable equipments, and the

TCA 910 for car-battery and mains operations.

ABSOLUTE MAXIMUM RATINGS TCA 900 I TCA 910
v, Supply voltage v | 20v
P Total power dissipation at T,,, = 70°C 08 W

at T, = 100°C 5W
Tslg Storage temperature -55 to 150°C
Ti Junction temperature 150 °C
MECHANICAL DATA Dimensions in mm

&in b wnnecied 1o metal part of mouniing surface

,,{‘J:c l L
a5 L
i TO-126 (SOT-32)

1wt s cagen the sraus- sectior of the leads e e owd

Supersedes issue dated 3/73 463 5/73



TGA 900
TGA 910

THERMAL DATA

R
R

Thermal resistance junction-case
Thermal resistance junction-ambient

th j-case

th j~amb

Typ.
Typ.

10
100

°C/W
°C/W

ELECTRICAL CHARACTERISTICS (T, = 25°C and Ry = <« unless otherwise

specified)
Parameter Test conditions Min. Typ. Max. |Unit | Fig.
Vief Reference voltage V, =55V
(between pins 2 and 3) l, = 70mA
Rr =0 26 v 1
lg3 Quiescent current Viz =55V
(at pin 3) l, =
V., Output voltage V, =55V
(for TCA 800 only) [ =70 mA
r =910 3.6 39|V 1
Vo Output voltage V, =9V
(for-TCA 910 only) l, =70mA
: r =270 56 63|V 1
Vi, Dropout voltage AV IV, = -1%
I, =70mA
‘ Ry =910 1.2 v 1
l, Limiting output current Vig =55V
(at pin 2) Vo3=0 400 mA —
k = Al/Al, N, =55V
I, = -70mA
Al, = =10 mA
Ry = 8.5 — 1
AV
——/AV, Lineregulation V, =55Vto12V
vV, (for TCA 800 only) l, = 70mA
Ry =910 0.1 %/V | 1
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TGA 900
TGA 910

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit |Fig.
AV
| ——/AV_ Line regulation V, =10Vto16V
Vi, (for TCA 910 only) I, =70mA
Ry =270Q 0.1 %/V | 1
AV
——/Al,, Load regulation V, =55V
V., l, = 40to 100 mA
Ry =0 0.005 %/mA | 1
AVref
/AT, ., Temperature V,; =55V
Vi coefficient l, = -70mA
Tomp= -20t0 70°C 0.01 %/°C | —

Fig. 1 - Test circuit. Y
S TCA900

TCA910

S-0281

Fig. 2 - Typical application
5-0282 circuit.

465




Fig. 4 - Dropout
voltage versus
output current.
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Fig. 3 - Normalized k versus I,.
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TGA 900
TCA 910

Fig. 5 - Maximum Ptot

allowable power )

dissipation versus 3

ambient

temperature. H
, O

I

APPLICATION INFORMATION

The regulator supplies the motor in such a way as to keep its speed constant,
independent of supply voltage, applied torque and ambient temperature variations.
The basic equation for the motor is:

Vo=E +R,l,=an+a,c

Where: V., = supply voltage applied to the motor
E, = back electromotive force
n = motor speed (r.p.m)

Rm
(. current absorbed (by the motor)

a, and a, = constants

internal resistance (of the motor)

¢ = drive torque
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TGA 900
TCA 910

A voltage supply with the following characteristics

E = E E = electromotive force
R, = -R R

o m =]

.gives performance required.

output resistance

This means that a variation in current absorbed by the motor, due to a variation in
torque applied, causes a proportional variation in regulator output voltage.

In fig. 6 is shown the minimum allowable E, versus Ri.
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TGA 900
TCGA 910

The TCA 900 and TCA 910 give a reference constant voltage V
and 3) independent of variations of V, |, and ambient temperature.

(between pins 2

They also give:

I; = I3 + 1,/k
Where: I, = total current at pin 3
li3 = quiescent current at pin 3 (I, = Q)
I, = current at pin 2
k = constant.

The output voltage V _, applied to the motor has the following value:

Voot 1 I,

Vio = Vg PRy — 11+ — )+ Ly +—FR; !
R, k k
Term 1 Term 2

Term 1 equals E; and fixes the motor speed by means of the variable resistor R,;
I

m
Term 2 — . R; equals the term R, . |, and, therefore, compensates variations of
k

torque applied.
Compiete compensation is achieved when:

R; = k R,

If By ax > K By min instability may occur.

Manufactured under SGS-ATES patents pending in several countries.
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TDA 1200
LINEAR INTEGRATED CIRGUIT

PRELIMINARY DATA

FM-IF RADIO SYSTEM

e HIGH LIMITING SENSITIVITY
e HIGH AMR

¢ HIGH RECOVERED AUDIO

¢ GOOD CAPTURE RATIO

¢ LOW DISTORTION

e MUTING CAPABILITY

The TDA 1200 is a silicon monolithic integrated circuit in a 16-lead dual in-line plastic
package. It provides a complete subsystem for amplification of FM signals.

The functions incorporated are:

— FM amplification and detection

— interchannel controlled muting

— AFC and delayed AGC for FM tuner

— switching of stereo decoder

— driving of a field strength meter

The TDA 1200 can be used for FM-IF amplifier application in HI-Fi, car-radios and
communication receivers.

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage 16 V
ly Output current (from pin 15) 2 mA
Piot Total power dissipation at T, ,=70°C 500 mw
Tag Storage temperature -55 to 150 °C
Tep Operating temperature -25 10 70 °C
MECHANICAL DATA Dimensions in mm

h

0.45[!

o 1778
Ol‘ﬂal

= -2 -

nmnnnnnn‘

3 9

1 8

| A [ I O g
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TDA 1200

CONNECTION DIAGRAM

(top view)

./
[F INPUT 01 16[] N.C.
BYPASS ﬁz 150 AGC OUTPUT
BYPASS 03 14 [] GROUND
GROUND 0s 131 LELD S TRENGTH
MUTE INPUT [I5 12 [] MUTE ouTPUT
AUDIOOUTPUT[]6 11 [] SUPPLY VOLTAGE
AFC OUTPUT [l7 10{] QUAD.INPUT
QUAR OUTPUT[]8 9] QUAD.INPUT
$-0398
BLOCK DIAGRAM rzza
22ud I{Ca1000F | |
WTME
oS <I> W@ e L @
e | rEsRGRE "o - 1 J___ it S
15T | ND IF IR0 |F 1 -:I QUAORATURE
: AMPL Azﬂl I’—-—‘-:;—]:J‘j' DETECTOR 1‘
: : If" - FM DETECTOR : _@&\#J[p%'
00245 007%F| | I I 1
I : i : i &zmlzcdmcmn i
s sa| | e | [ae)
AGC FOR I_ _________ ) . —__Jd | ___I CDONTROL |
RF AMPL e — AMPL.
w wn @ E z@m i
METER DUTPUT LOGIC CIRCUITS
DJJIuF

K LTUNES WITH 100pF (C) AT 17 MHz
QL 75

MUTING
SENSITVITY
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TDA 1200
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TDA 1200

TEST CIRCUIT

=T
=3
3
E

FIELD STRENGTH
METER OQUTPUT
33k0

WG 3 12 11109

1 2 3 &4 5 & 7 8

SIGNAL
INPUT
VOLTACE

|50
L

10nF

T\onr

AUDID
ouTPUT

THERMAL DATA

47k0

Rih j.amp Thermal resistance junction-ambient Typ. 160 °C/W
ELECTRICAL CHARACTERISTICS
(Refer to the test circuit; V. =12V, T, = 25°C)
Parameter Test conditions Min. Typ. Max.| Unit
STATIC (DC) CHARACTERISTICS
I Supply current 23 mA
V, Voltage at the IF
amplifier input 1.9 \
V, V,;  Voltage at the
input bypassing 1.9 \
V, Voltage at the
audio output 5.6
Vi Reference bias voltage 5.6
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TDA 1200

ELECTRICAL CHARACTERISTICS

(continued)

Parameter Test conditions Min. Typ. Max. Unit
DYNAMIC CHARACTERISTICS
Viithresholay INPUL limiting voltage
(-3 dB) at pin 1 f =107 MHz
f,, = 1kHz
Af = =25 kHz 12 uwv
V, Recovered audio
voltage (pin 6) V, =50 uv
f =107 MHz
f, = 1kHz
Af = 25 kHz 140 mV
d Distortion V, =1mV 0.5 %
- f =10.7 MHz
S+N Signal and noise f = 1kHz
N to noise ratio Af = +75 kHz 60 dB
AMR  Amplitude modulation
rejection vV, =1mV
f =107 MHz
f, = 1kHz
Af = +25 kHz
m = 0.3 40 dB
v, Input voltage for delayed
AGC action(pin 1) 10 mV
AV, V, =10 mV
AV, AGC control slope ¢ — 107 MHz 0 4B
ﬂ AFC control slope 1 ﬂ
8f P kHz
AV, Field strength meter
AV, output slope 42 dB
Vis Field strength meter
output sensitivity V, =1mV
f =10.7 MHz 1.7 \
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TDA 1200

Typical recovered audio output and Typical capture ratio versus input
signal to noise ratio versus input voltage
voltage
o-i9rs . G-X00
CAPTURE
Yo 5,;—“ RATIO L |
{dB)
(dB) (dB). i ‘
0 dB = 120m o fm=1kHz
0 6 Vg 212V 117
d ve | 1s= 10.7 MHz
Tamb =25°C
A im = 1kHz 5 At =225kHz
Wi ! Vg =12V .
-2 H I = 10.IMHz -2¢
T Tamb=25C [ [[[] 4
’ Af =2 25kHz [ [ []
-4 H:ﬂ 40 3
| 2
llll
-6 -80 ! -
. M CAPTURE RATIO
"H ’ Il
_8 —[ 0 [
! 10 "1o? 10® ‘o
1 10 02 0? 00 Vi (W) 107 Vitav)
Typical AGC (V,,;) and field strength Typical AFC output current versus
meter output (V,;) versus input signal change-in tuning frequency
6-1026 0-1077
Vis, V13 at=0 AFC T T T
(v) Vg =12V 7 Vg =12V
1 = 10.7 MMz (pA) vls S10my
" Tamb= Z5'<|3 0 Tamb = 25°C
| il
Vis 40
N l
N 20
-4
N 0
\
I \ -20
s L A -40
‘,2
" -60
1 =10.7 MH:
1 0 ]
] 1T
3 10 107 0’ o'V (W) -100 80 -60 40 -20 0 20 40 51 (kHz) 10
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TDA 1200

Typical amplitude modulation
rejection versus input signal

AmA G-Kvas
(d8)
P
@ / - o
38 1
3% 3 '
30 I
[l
26 i (
munil
22 #::DZzs’c
e
® A jé‘:":zoz;kl
R WAl T T
o I T T
10 10? 10? 04 v (uv)0®
APPLICATIONS

A AMR
(dB)

Typical AMR (relative to the value of
f = 10.7 MHz) versus change-in
tuning frequency

0-1028
‘\"‘ T Hi |,xr;\/-12|1|! W' “'
: ; | i2mV {
‘ L [ Ll el
T T‘EJ‘/‘ T
Wl 1! il
ASESNREIRA2CRE g ELANNnON
Tvis200uv L AT, IR RN
ot f"‘ 4 ! 1
b 1 4‘#‘., L }[ I \1“
‘V't"w‘:‘/ AN |1 i
Ega N 51'1’ ’wH I N‘r t “
! 1 : i |
L ‘ /‘, |‘ ] \V;=20).|V‘
p A (ol
T ¥ T T
| vg=12v i : \ l
| Tamb =25°C |
| e T TN
omeea LS
i [ i [ 1=10.7MHz || 1] # |
|
IR A R AR R i
-75 -50 -125 [} 25 50 75 8t (kHz)

PC board and component layout of the circuit on next page (1:1 scale).

(L2,C4,R2)

CS-0024
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TDA 1200

Typicai application circuit

OVg=+12V
FIELD Tj- 10nF
STRENGTH ==C7

METER | b_Iﬂl,m—— 120kQ  470KQ  MUTE CONTROL

won e r

|
1
| |
t |
—l 10 ka2 |
=
10nF L % 5 14 13 12 u |

4 5 6
220pF
% "I CERAMK
FM g FILTER
270pF — . .~
TUNER P 47k See Note(1)
+ —0
7FC . ﬂ L 0 AUDIO

| SnF e 10nF  AMPLIE
! Tcs Tcs
"

NOTES: (1) When V_ is less than 12V, a resistor R8 = 12kQ must be connected
between audio output and ground, and the integrator capacitor C5 must
be changed to 10 nF, as follows:

Dependent on field strength meter sensitivity.
** Dependent on the tuner’s AFC circuit.
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SAJ 210
LINEAR INTEGRATED GIRGUIT |

7-STAGE FREQUENCY DIVIDER FOR ELECTRONIC ORGANS

e HIGH CROSSTALK IMMUNITY - TYP. 70 dB
e OUTPUT SHORT CIRCUIT PROTECTION

The SAJ 210 is a monolithic integrated circuit in a 14-lead quad in-line or dual in-line
plastic package. It has been created by means of the standard bipolar technique and
especially developed for use as frequency divider for electronic organs. Seven flip-
flops connected in 5 groups are housed on one silicon chip. The input and the output
of each flip-flop is externally accessible.

ABSOLUTE MAXIMUM RATINGS

V, Supply voltage 14 Vv
\2 Input voltage V.=V,

1.* Output current 5 mA
P ot Power dissipation at T, , =70°C 05 W
Tag Storage temperature -55 to 125 °C
T Operating temperature 0to 70 °C

op

* With reference to Fig. 5, the current can be greater than 5 mA, but for t < 0.1 ms.

ORDERING NUMBERS:
SAJ 210 AX2 (for 14-lead quad in-line plastic package)
SAJ 210 AX7 (for 14-lead dual in-line plastic package)

MECHANICAL DATA Dimensions in mm
e 7
’?31
(T
508
L—“’"‘Q“TJ l asaJ
SAJ 210 AX2 SAJ 210 AX7
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SAJ 210

CONNECTION DIAGRAM

(top view)

SCHEMATIC DIAGRAM
(each flip-flop)

ouT 1 ‘ o Vs
ouT 2
QUTPUT
ouT 3
ouT 4 r \ﬁ D T
ouT s -
oUT 6
ouT?
INPUT
SS 0014
ELECTRICAL CHARACTERISTICS
(Tamp = 25°C, V, = 9V unless otherwise specified)
Parameter Test conditions Min. Typ. Max. |Unit
DATA INPUT
Vi Input low level V., =8to14V 0 15| V
Vig' Input high level V., =8to14V 6 \
Iy Input high level current |V, =8V 1 3 |mA
DATA OUTPUT
Voo Output low level R. =3k 01V
v Output voitage impressed | Low leve! 6V
Vou Output high level R.=3kQ 7 Y
vV, =12V R = 3k 9.5 v
t, Rise time V, =8V C_=10pF 01| us
t Fall time R.=3kQ C_=10pF 0.2 us
Iy Total current drain R = 3k
All flip-flops at high level 35 mA
All flip-flops at low level 16 mA
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SAJ 210

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ. Max.| Unit
v, Output swing R, =3k 7.6 Y
* Cross talk immunity level | R_ = 3 k& C, = 10 pF 70 dB
R, Dynamic output
resistance V,impressed = 0to 2V
at high level 160 Q
at low level 1 6 MQ

Ripple on output
vcltage at 2 f out V, =8V 5 mv,

* Input high level is never reached if the input pulse is lower than 3.5 V.
** Two independent dividers are triggered

Divider A: triggering frequency 20 kHz

Divider B: triggering frequency 2240 Hz

V, B 1120 Hz
Cross talk level = 20 log
V, B 10kHz
Fig. 1 ~ Typical input current Fig. 2 - Typical output level
vs input voltage vs supply voltage
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Fig. 3 - Typical input voltage
for triggering
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Fig. 5 - Typical output current
vs output voltage
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TYPICAL APPLICATIONS
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Information furnished by SGS-ATES is believed to be accurate and reliable. However, no responsibility
is assumed by SGS-ATES for the consequences of its use nor for an infringement of patents or other
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