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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of four series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

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

Where ratings or specifications differ from those published in the preceding edition they are pointed
out by arrows. Where application information is given it is advisory and does not form part of the
product specification.

If you need confirmation that the published data about any of our products are the latest available,
please contact our representative. He is at your service and will be glad to answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
written consent of the publisher.
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ELECTRON TUBES (BLUE SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code.

Part 1 February 1980 T1 02-80 Tubes for r.f. heating
(ET1a 12-75)

Part 2 April 1980 T2 04-80 Transmitting tubes for communications
(ET1b 08-77)

Part 2a November 1977 ET2a 11-77 Microwave tubes
Communication magnetrons, magnetrons for microwave
heating, klystrons, travelling-wave tubes, diodes, triodes
T-R switches

Part 2b May 1978 ET2b 05-78  Microwave semiconductors and components
" Gunn, Impatt and noise diodes, mixer and detector diodes,
backward diodes, varactor diodes, Gunn oscillators, sub-
assemblies, circulators and isolators

Part 3 January 1975 ET301-75 Special Quality tubes, miscellaneous devices

Part 5a  October 1979 ET5a 10-79  Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes
for special applications

Part 5b  December 1978 ET5b 12-78 Camera tubes and accessories, image intensifiers

Part 6 January 1977 ET6 01-77 Products for nuciear technology
Channel electron multipliers, neutron tubes, Geiger-Miiller
tubes

Part 7a March 1977 ET7a03-77  Gas-filled tubes
Thyratrons, industrial rectifying tubes, ignitrons,
high-voltage rectifying tubes

Part7b May 1979 ET7b 05-79  Gas-filled tubes
Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units

Part 8 July 1979 ET8 07-79 Picture tubes and components
Colour TV picture tubes, black and white TV picture tubes,
monitor tubes, components for colour television, compo-
nents for black and white television

Part 9 March 1978 ET9 03-78 Photomultiplier tubes; phototubes
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SEMICONDUCTORS (RED SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code.

Part 1 March 1980 S1  03-80 Diodes
(SC1b 05-77) - Small-signal germanium diodes, small-signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes, rectifier diodes

Part 2 May 1980 S2 05-80 Power diodes, thyristors, triacs
(SC1a 08-78) Rectifier diodes, voltage regulator diodes (> 1,5 W),
rectifier stacks, thyristors, triacs
Part 2 June 1979 SC2 06-79 Low-frequency power transistors
Part 3 January 1978 SC3 01-78 High-frequency, switching and field-effect transistors *
Part 3 April 1980 S3 04-80 Small-signal transistors
(SC2 11-77, partly)
(SC3 01-78, partly)
Part4a December 1978 SCd4a 12-78  Transmitting transistors and modules
Part 4b September 1978 SC4b09-78  Devices for optoelectronics
Photosensitive diodes and transistors, light-emitting dicdes,
photocouplers, infrared sensitive devices,

photoconductive devices

Part 4c  July 1978 SC4c 07-78 Discrete semiconductors for hybrid thick and thin-film circuits

* Field-effect transistors and wideband transistors will be transferred to S5 and SC3c respectively.
The old book SC3 01-78 should be kept until then.
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INTEGRATED CIRCUITS (PURPLE SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced. The former code of
the preceding issue is given in brackets under the new code. Books with the purple cover will replace
existing red covered editions as each is revised.

Part 1 May 1980 IC1 04-80 Bipolar ICs for radio and audio equipment
(SC5b 03-77)

Part 2 May 1980 IC2 04-80 Bipolar ICs for video equipment
(SC5b 03-77)

Part 5a November 1976 SCba 11-76  Professional analogue integrated circuits

Part 6 October 1977 SC6 10-77  Digital integrated circuits
' LOCMOS HE40008B family

Part 6b  August 1979 SC6b 08-79 ICs for digital systems in radio and television receivers

Signetics integrated circuits Bipolar and MOS memories 1979
Bipolar and MOS microprocessors 1978
Analogue circuits 1979
Logic - TTL 1978
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Part 1

Part 3a
Part 3b
Part 4a

Part 4b
Part 6

Part 7

Part 7a

Part 8
Part 9

Part 10
Part 11

Part 12
Part 13
Part 14

Part 15

COMPONENTS AND MATERIALS (GREEN SERIES)

Starting in 1980, new part numbers and corresponding codes are being introduced.
The former code of the preceding issue is given in brackets under the new code.

July 1979 CM1 07-79

September 1978 CM3a 09-78
October 1978  CM3b 10-78
November 1978 CM4a 11-78

February 1979 CM4b 02-79
April 1977 CM6 04-77

September 1971 CM7 09-71

January 1979 CM7a 01-79

June 1979 CM8 06-79
August 1979 CM9 08-79

April 1978 CM10 04-78
De(;ember 1979 CM1112-79

November 1979 CM12 11-79
December 1979 CM13 12-79

Aprii 1980 C14 04-80
(CM2b 02-78)
May 1980 C15 05-80

(CM2b 02-78)

Assemblies for industrial use

PLC modules, high noise immunity logic FZ/30 series,
NORDbits 60-series, 61-series, 90-series, input devices,
hybrid integrated circuits, peripheral devices

FM tuners, television tuners, surface acoustic wave filters
Loudspeakers

Soft Ferrites
Ferrites for radio, audio and television, beads and chokes,
Ferroxcube potcores and square cores, Ferroxcube trans-
former cores

Piezoelectric ceramics, permanent magnet materials

Electric motors and accessories
Small synchronous motors, stepper motors, miniature
direct current motors

Circuit blocks
Circuit blocks 100 kHz-series, circuit blocks 1-series, circuit
blocks 10-series, circuit blocks for ferrite core memory drive

Assembilies
Circuit blocks 40-series and CSA70 (L), counter modules
50-series, input/output devices

Variable mains transformers

Piezoelectric quartz devices
Quartz crystal units, temperature compensated crystal
oscillators

Connectors

Non-linear resistors

Voltage dependent resistors (VDR), light dependent resist-
ors (LDR), negative temperature coefficient thermistors
(NTC), positive temperature coefficient thermistors (PTC)

Variable resistors and test switches
Fixed resistors

Electrolytic and solid capacitors

Film capacitors, ceramic capacitors, variable capacitors
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INDEX

SELECTION GUIDE BY FUNCTION

AM CHANNELS
TDA1072 AM receiver circuit
TEAb5550 AM car radio receiver circuit

FM CHANNELS

TCA420A hi-fi FM/IF amplifier
TEA5560 FM/IF system for car radios and hi-fi

AM/FM COMBINED CHANNELS

TBA570A; AQ AM/FM radio receiver circuit
TBA700 AM/FM radio receiver circuit
TDAGK700; Q AM/FM radio receiver circuit

STEREO DECODERS
TDA1005A; AT  frequency multiplex PLL stereo decoder

INTERFERENCE SUPPRESSORS
TDA1001A; AT interference absorption circuit

D.C. CONTROLLED AUDIO CIRCUITS

TCA730A d.c. volume and balance stereo control circuit
TCA740A d.c. treble and bass stereo control circuit
TDA1028 signal-sources switch (2 x four channels)
TDA1029 signal-sources switch (4 x two channels)
TDA1074 dual electronic stereo potentiometer circuit
VOLTAGE STABILIZERS

TCAB30 voltags stabilizer for electronic tuning
TCA750 multi-stabilizer for electronic tuning

AUDIO POWER AMPLIFIERS

TCA760B 1,5 W audio amplifier

TDA1004A 10 W audio power amplifier with thermal shut-down
TDA1010 6 W audio power amplifier /4

TDA1011 2 to 6 W audio power amplifier

TDA1CG11A 2 to 6 W audio power amplifier with inverted input/output
TDA1013 4 W audio power amplifier with d.c. volume control
TDA1512 12 to 20 W hi-fi audio power amplifier

TDA2611A 5 W audio power amplifier

RECORDER AMPLIFIERS

TDA1002A recording and playback amplifier
TDA1012 recording/playback and 2 W audio power amplifier
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SELECTION GUIDE BY FUNCTION (continued)
MOTOR SPEED CONTROL ICs

TDA1003A
TDA1006A
TDA1059B
TDA1059C
TDA1533

MISCELLANEOUS

OM200/52
TAA263
TAA320
TAA320A
TDA1008

motor regulator and bias/erase oscillator circuit
motor regulator with automatic tape-end indicator
motor speed regulator with thermal shut-down
motor speed regulator

PLL motor speed control circuit for hi-fi applications

integrated amplifier for use in ear hearing aids

low-level amplifier

integrated MOST amplifier

integrated MOST level sensor

gating/frequency divider for electronic musical instruments
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0OM200/S2
TAA263
TAA320
TAA320A
TBA570A; AQ

TBA700
TCA420A
TCA530
TCA730A
TCA740A

TCA750
TCA760B
TDA1001A; AT
TDA1T002A
TDA1T003A

TDA1004A
TDA1005A; AT
TDA1006A
TDA1008
TDA1010

TDA1011
TDA1011A
TDA1012
TDA1013
TDA1028

TDA1029
TDA1059B
TDA1059C
TDA1072
TDA1074

TDA1512
TDA1533
TDA2611A
TDA5700; Q
TEAB550

TEAB560

NUMERICAL INDEX

integrated amplifier for use in ear hearing aids
low-level amplifier

integrated MOST amplifier

integrated MOST level sensor

AM/FM radio receiver circuit

AM/FM radio receiver circuit

“hi-fi FM/IF amplifier

voltage stabilizer for electronic tuning
d.c. volume and balance stereo control circuit
d.c. treble and bass stereo control circuit

multi-stabilizer for electronic tuning

1,5 W audio amplifier

interference absorption circuit

recording and playback amplifier

motor regulator and bias/erase oscillator circuit

10 W audio power amplifier with thermal shut-down
frequency multiplex PLL stereo decoder

motor regulator with automatic tape-end indicator
gating/frequency divider for electronic musical instruments
6 W audio power amplifier

2 to 6 W audio power amplifier

2 to 6 W audio power amplifier with inverted input/output
recording/play-back and 2 W audio power amplifier

4 W audio power amplifier with d.c. volume control
signal-sources switch (2 x four channels)

signal-sources switch (4 x two channels)
motor speed regulator with thermal shut-down
motor speed regulator

AM receiver circuit

dual electronic stereo potentiometer circuit

12 to 20 W hi-fi audio power amplifier

PLL motor speed control circuit for hi-fi applications
5 W audio power amplifier

AM/FM radio receiver circuit

AM car radio receiver circuit

FM/IF system for car radios and hi-fi

INDEX
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MAINTENANCE TYPE LIST

The types listed below are not included in this handbook.
Detailed information will be supplied on request.

SAJ110
TCA290A
TCA450
TCA730
TCA740

TDA1002
TDA1005
TDA1006
TDA1009
TDA2611

(successor type: TCA730A)
(successor type: TCA740A)

(successor type: TDA1002A)
(successor type: TDAT005A; AT)
(successor type: TDA1006A)

(successor type: TDA2611A)

March 1980
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PREFACE

1.

N

N

PREFACE TO DATA OF INTEGRATED CIRCUITS

General

The published data comprise particulars needed by designers of equipment in
which integrated circuits are to be incorporated, and criteria on which to base
acceptance testing of such circuits. For ease of reference, the data on each cir-
cuit are grouped according to the several headings discussed below.

The limiting values quoted under the headings Characteristics and Package Out-
line may be taken as references for acceptance testing.

Values cited as typical are given for information only.

For anexplanation ofthe type designation code, see the section Type Designation.
For an explanation of the letter symbols used in designating terminals and per-
formance of integrated circuits, and the electrical and logic quantities pertaining
to them, see the section Letter Symbols.

Quick Reference Data

The main properties of the integrated circuit summarized for quick reference

. Ratings

Ratings are limits beyond which the serviceability of the integrated circuit may
be impaired. The ratings given here are in accordance with the Absolute Maxi-
mum System as defined in publication no. 134 of the International Electrical Com-
mission; for further details see item 2 of the section Rating Systems.

If a circuit is used under the conditions set forthinthe sections Characteristics
and Additional System Design Data, its operation within the ratings is ensured.

Circuit diagram

Circuit diagrams and logic symbols are given to illustrate the circuit function.
The diagrams show only essential elements, parasitic elements due to the method
of manufacture normally being omitted. The manufacturer reserves the right to
make minor changes to improve manufacturability.

. System Design Data and Additional System Design Data

System Design Data normally derived from the Characteristics and based on
worst-case assumptions as totemperature, loading and supply voltage, are quoted
for the guidance of equipment designers. Supplementary information derived from
measurements on large production samples may be given under Additional Sys-
tem Design Data.

October 1968 H
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PREFACE

6. Application information

8

Under this heading, practical circuit connections and the resulting performance
are described. Care has been taken to ensure the accuracy and completeness of
the information given, but no liability therefor is assumed, nor is licence under
any patent implied.

. Characteristics

Characteristics are measurable properties of the integrated circuit described.
Under a specific set of test conditions compliance with limit values given under
this heading establishes the specified performance of the circuit; this can be
used as a criterion for acceptance testing.

Values cited as typical are given for information only and are not subject to any
form of guarantee.

Logic symbols (digital circuits)

Graphical logic symbols accord with MIL standard 806B.
Supplementary drawings correlate logic functions with pin locations as a help to
laying out printed circuit boards.

Outline drawing and pin 1 identification

Dimensional drawings indicate the pin numbering of circuit packages.

Dual in-line packages have a notch at one end to identify pin 1.

Take care not to mistake adventitious moulding marks for thepin 1identification.
Flat packs identify pin 1by a small projection on the pin itself and/orby a dot on
the body of the package.

Metal can encapsulations identify pin 1 by a tab on the rim of the can.

2 October 1968



TYPE
DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR INTEGRATED CIRCUITS

This type nomenclature applies to semiconductor monolithic, semiconductor multi-chip, thin-film,
thick-film and hybrid integrated circuits.

A basic number consists of:
THREE LETTERS FOLLOWED BY A SERIAL NUMBER

FIRST AND SECOND LETTER
1. DIGITAL FAMILY CIRCUITS
The FIRST TWO LETTERS identify the FAMILY (see note 1).
2. SOLITARY CIRCUITS
The FIRST LETTER divides the solitary circuits into:
S : Solitary digital circuits
T : Analogue circuits
U: Mixed analogue/digital circuits
The SECOND LETTER is a serial letter without any further significance except "H’ which stands
for hybrid circuits.
3. MICROPROCESSORS

The FIRST TWO LETTERS identify microprocessors and correlated circuits as follows:

MA : { Microcomputer
" | Central processing unit
MB : Slice processor (see note 2)
MD : Correlated memories ,
ME : Other correlated circuits (interface, clock, peripheral controller, etc.)

THIRD LETTER

It indicates the operating ambient temperature range.
The letters A to G give information about the temperature:

: temperature range not specified
: 0to+700C

: —65to+1250C

: —25to+700°C

. —25t0+859C

: —40to +85 °C

—55 to + 85 °C

OmMMmMmUOm>

If a circuit is published for another temperature range, the letter indicating a narrower temperature
range may be used or the letter 'A’.

Example: the range 0 to + 75 ©C can be indicated by ‘B’ or 'A’.

January 1980 1



TYPE

DESIGNATION

SERIAL NUMBER

This may be either a 4-digit number assigned by Pro Electron, or the serial number (which may be a
combination of figures and letters) of an existing company type designation of the manufacturer.

To the basic type number may be added:
A VERSION LETTER

Indicates a minor variant of the basic type or the package. Except for ‘Z’, which means customized
wiring, the letter has no fixed meaning. The following letters are recommended for package variants:

: for cylindrical

: for ceramic DIL
. for flat pack

: for plastic DIL

: forQIL

: for uncased chip

Alternatively a TWO LETTER SUFFIX may be used instead of a single package version letter, if the
manufacturer (sponsor) wishes to give more information.

FIRST LETTER: General shape SECOND LETTER: Material

: Cylindrical C : Metal-ceramic
: Dual-in-line (DIL) G : Glass-ceramic (cerdip)
: Power DIL (with external heatsink) M : Metal

: Flat (leads on 2 sides) P : Plastic

: Flat (leads on 4 sides)

: Diamond (TO-3 family)

: Multiple-in-line (except Dual-, Triple-, Quadruple-in-line)

: Quadruple-in-line (QIL)

. Power QlL (with external heatsink)

: Single-in-line

. Triple-in-line

cOoTTMmuoO

VDO AOTMOTO

A hyphen precedes the suffix to avoid confusion with a version letter.

Notes

1. A logic family is an assembly of digital circuits designed to be interconnected and defined by its
basic electrical characteristics (such as: supply voltage, power consumption, propagation delay,
noise immunity).

2. By 'slice processor’ is meant: a functional slice of microprocessor.

January 1980



RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(IEC) in its Publication 134.

DEFINITIONS OF TERMS USED
Electronic device. An electronic tube or valve, transistor or other semiconductor device.

Note
This definition excludes inductors, capacitors, resistors and similar components.

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

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

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

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which determine 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 exceed-
ed 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 con-
ditions with respect to supply voltage variation, equipment component variation, equipment control
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics
of the device under consideration and of all other electronic devices in the equipment.

October 1977



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 exceed-
ed 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 charac-
teristics 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
characteristics of all other devices in the equipment, equipment control adjustment, load variation,
signal variation and environmental conditions.

DESIGN CENTRE RATING SYSTEM

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

October 1977



LETTER SYMBOLS

LETTER SYMBOLS
FOR LINEAR INTEGRATED CIRCUITS

General

The voltages and currents are normally related to the terminals to which they are
applied or at which they appear. Each terminal is indicated by a numbex. In appro-
priate cases voltages, currents etc. pertinent to one or more ofthe circuit elements
(transistors,diodes) are given in which case symbols are based on the recommenda-
tions as published in I.E.C. Publication 148.

Quantity symbols

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

Examples: i, v, p

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

Examples: I, V, P

Polarity of current and voltage

A current is defined to be positive when its conventional direction of flow is into the
device.

A voltage is measured with respect to the reference terminal, which is indicated by
the subscripts. Its polarity is defined to be positive when the potential is higher than
that of the reference terminal.

Subscripts

For currents the number behind the quantity symbol indicates the terminal carrying
the current.
Examples: Iy, ij4

For voltages normally two number subscripts are used, connected by a hyphen.The
first number indicates the terminal at whichthe voltage is measured andthe second
subscript the reference terminal.

Where there is no possibility of confusion the second subscript may be omitted.

Examples: V2-12, v14-2, Vs, Vg

November 1971 ll 1



LETTER SYMBOLS

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

For maximum (peak) values : Morm

For average values : AV or av

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

For d.c. values . no additional subscripts

The upper case subscripts indicate total values.
The lower case subscripts indicate values of varying components:

Examples: I2, I2Av, I2(rms), 12(RMS)

If in appropriate cases quantity symbols are pertinent to single elements of a circuit
(transistors or diodes), the normal subscripts for semiconductor devices can be
used.

Examples: Voo, Vpe, VCES, Ic
Vpss, VGs, Ip
List of subscripts:

E, e = Emitter terminal
B, b = Base terminal for bipolar transistors,
Substrate for MOS devices

C, ¢ = Collector terminal

D, d = Drain terminal

G, g = Gate terminal

S, s = Source terminal for MOS devices
Substrate for bipolar transistor circuits

(BR) = Break-down

M, m = Maximum (peak) value

AV, av = Average value

n

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

Electrical Parameter Symbols

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

Examples: hj, zf, Vo, Kr

Subscripts for Parameter Symbols

1. The static values of parameters are indicated by upper case subscripts.
Examples: hpg, hi
2. The small signal values of parameters are indicated by lower case subscripts.

Examples: h;, 2z,

2 November 1971



LETTER SYMBOLS

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

i (for 11) = input

o (for 22) = output

f (for 21) = forward transfer
r (for 12) = reverse transfer

Examples: Vi = hjI; + h Vg
12 = hfIl + hOV2
The voltage and current symbols in matrix notation are indicated by a single digit
subscript.

The subscript 1 = input; the subscript 2 = output.
The voltages and currents in these equations may be complex quantities.

4. A second subscript is used only for separate circuit elements (e.g. transistors)
to identify the circuit configuration:

e = common emitter
b = common base
¢ = common collector

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

Re (hj) etc. ... for the real part
Im (hi) etc. ... for the imaginary part

November 1971 | | 3
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PACKAGE
OUTLINES

METAL TO-72 (SOT-18/13)
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PACKAGE
OUTLINES

PLASTIC TO-126 (SOT-32)
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PACKAGE
OUTLINES
16-LEAD DUAL IN-LINE; PLASTIC (SOT-38)

< 22 max > <+—— 8,25max —

seating plane

0,32
H max

=

-

|

(1 —

- 95 —_—
1,4 max 7,6 7255041.7

16 15 iA 13 12 1 10 9
Positional accuracy.

Maximum Material Condition.

ENCORC

Centre-lines of all feads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,2564 mm.

top view

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 °C and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successtve solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.

March 1980



PACKAGE
OUTLINES

16-LEAD DUAL IN-LINE; PLASTIC POWER (SOT-38M and N)

- 22max <+—— 8,25max ——»
2
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o
&
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34
v |
>
9,5
718 7270242.2
w13 12 1 10 9 Q} Positional accuracy.
® Maximum Material Condition.
(1) Centre-lines of all leads are
3 4 5 5 7 8 within 0,127 mm of the nominal

position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
10,254 mm.

top vi .
op view (2) Lead spacing tolerances apply

from seating plane to the line
indicated.

Dimensions in mm

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 OC and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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PACKAGE

OUTLINES
16-LEAD QUADRUPLE IN-LINE; PLASTIC (SOT-58)
—— 22 max <——8,25 max —»
3
T — !
2 o i e e e e e R i B e R 4,7
- max
= _ _ _ - _ _ min
: - - -— 076"
3,65 , 0,53 ?
3,20 ' ' | 1ax |i . | max/,
i J I w
22 .l 254 ol
max
1,4 max
*l l* T azssens
16 15 % 13 12 " 10 9 GB Positional accuracy.
_i}A*‘;;Ak, . | _ & Maximum Material Condition.
— . (1) Centre-lines of all leads are
1 2 3 4 5 6 7 8 within £0,127 mm of the nominal

‘U‘U{:FU‘]:]’TU‘U‘ position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
top view +0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm

SOLDERING

1. By hand
Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 ©C and 400 ©C, for not more than 5 seconds. ’

2. By dip or wave
The maximum permissible temperature of the solder is 260 OC; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.
The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1} above.
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OUTLINES

16-LEAD DUAL IN-LINE; PLASTIC POWER (SOT-69B, D)

8,25 max

6,48

- 22 max ’4*. 3 >

6,14

50
max

" et

| 0.76 2)

seating plane

max

1,4 max

Q} Positional accuracy.

™ Maximum Material Condition.

. i (1) Centre-lines of all leads are

p ’ - ' within 0,127 mm of the nominal
position shown; in ‘the worst case,
the spacing between any two leads
! z 3 4 5 6 7 8 may deviate from nominal by
+0,254 mm.

top view
(2) Lead spagjng tolerances apply
from seating plane to the line

indicated.

Dimensions in mm

SOLDERING

1. By hand

Apply the soldering iron below the seating piane {or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 °C and 400 ©C, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. !f the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soidered joints
The same precautions and limits apply as in (1) above.
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PACKAGE
OUTLINES

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102C)

22 max

seating plane
— 1 7

[@lo.z52 @)

top view

<— 8,25 max ——

——
7278728

Dimensions in mm

SOLDERING

See SOT-69B, D, for example.

side view

@ Positional accuracy.

(M) Maximum Material Condition.

(1) Centre-lines of all leads are

within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by

+0,254 mm.
(2)

Lead spacing tolerances apply
from seating plane to the line

indicated.
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PACKAGE
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SOLDERING

The reflow solder technique

The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or,
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed
by heating.

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder.
They are available in various forms depending on the specification of the solder and the type of binder
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem-
perature of this paste is about 220 to 230 °C when a mild flux is used.

For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact
area.

The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid.

After soldering, the substrate must be cleaned of any remaining flux.
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PACKAGE
OUTLINES

I\

9-LEAD SINGLE IN-LINE; PLASTIC (SOT-110A)

! max
) l
@ 2 !
5 |
= 12 3 4 5 6 8 9
.g, I ‘
5
3
§ / 1 mvin
KD i i i i _-5‘_’2 _. 0,76 B
3?9 N Jog7ft [
34 |, /| 1,20 I 052' [B025: @) A
* 8x LP
i e ! T/ I lleogs
VPP 2] L
1] | |
max
|
? f_f j \ top view
355 | IF I
N ; /
- 22max

Dimensions in mm

$ Positional accuracy.
™ Maximum Material Condition.

A Centre-lines of all leads are
within £0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

B  Lead spacing tolerances apply
from seating plane to the line
indicated.

“EIF JE 635

0,25 —J |<-

7276161
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PACKAGE

OUTLINES
9-LEAD SINGLE IN-LINE; PLASTIC POWER (SOT-131B)
24,4 max
‘# 19,8 > - n“*al -
i mounting ]
L~ base
, R e
— B
+ ]
% mZGX ( .
"' l':":t“ 17,2
* 165 {
b ”
o 22~ @zg
¥ L
2| l i IL | 7276165.1 0,40+ |«
max ! 20 le

Dimensions in mm

@ Positional accuracy.

(M) Maximum Material Condition.

(1) Centre-lines of all leads are
within 0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
40,254 mm.

March 1980 1"
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OUTLINES

9-LEAD SINGLE IN-LINE; PLASTIC (SOT-142)

21
v
1.8
1 [ 1] 1 [ 1 mas
) ) i 12
% | max
= 12 3 4 5 6 7 8 9
£
3
§ ) m'in
Tr ) ) ) B 1 - A 0,76 @
3,9 e [fos7]! [}
» 1oL | 22 g
8x |
| . 2R R |
20 | | | 253 I 11035
1l ] | P
mu
7283293
. |
T f_J ! \ top view
355 [—— i -
' S a |
[
22max

Dimensions in mm

Q} Positional accuracy.
® Maximum Material Condition.

(1) Centre-lines of all leads are
within 0,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

March 1980
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INTRODUCTION

INTRODUCTION TO BIPOLAR ICs FOR RADIO AND AUDIO EQUIPMENT

Three main fields of application are shown in the following block diagram concepts. These are:

® portable radio recorder,

® hi-fi,

® car radio player.

‘Concept’ here means: a total IC programme is available for a system, in which the ICs are perfectly
matched to each other during the design phase. All ICs can also be used as solitary types in
combination with other components.

The various concept types are chosen as a function of the required compromise between performance
and cost.

Two concepts are given for portable radio recorders:

high performance,

economical.
Some types in the IC programme are still in the development stage at the date of publication of this
data handbook. These type numbers are given in brackets in the block diagrams (some of them still
have the ‘in-house" development number).
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OM200/52

INTEGRATED AMPLIFIER

for use in ear hearing aids

Monolithic integrated circuit amplifier in a plastic envelope, primarily intended for use
in ear hearing aids.

QUICK REFERENCE DATA

For meaning of symbols see test circuit on page 3
Supply voltage V1.3 max. 5 Vv
Supply current Iy max. 5 mA
Total power dissipation up to T, = 25 °c Ptot  max. 25 mw
The following data are measured in test circuit on page 3
Total supply current Teot ' typ. 1 mA

: > 77 dB
Transducer galp Gir typ. 85 dB
Output power at deoe = 10% P, > 0,2 mw
Cut -off frequency (-3 dB) fo > 20 kHz

PACKAGE OUTLINE (Dimensions in mm) CIRCUIT JIAGRAM
SOT-20
white dot
g [ 0'12 max
¢
= — 'i‘* 03
Tt
2 ‘75 max 3'5 min
0,35 max
- v
—Ja
x s 0,635
; ———— —
al ° P/
™ 0,635
—— —ia T

7255202

The sealing of the plastic envelope withstands the accelerated damp heat test of IEC re-
commendation 68-2 (test D,severity IV, 6 cycles).

February 1980
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OM200/52

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

For meaning of symbols test circuit on page 3.

Voltages
Supply voltage Vi-3 max. 5V
Output voltage V2.3 max. 5 Vv 1)
Input voltage -V4-3 max. 5 V
Currents
Output current 19 max. 5 mA
Input current Iy max. 5 mA
Power dissipation
Power derating curve
75 7267339.
Peot
(mW)
50
25
\\\
\\
N
0
=25 0 25 50 75
0,
Temperatures Tamp (°C)
Storage temperature Tstg -20to +80 °C
Ambient temperature (see deratihg curve above) Tamb -20to +80 ©C

1) This value may be exceeded during inductive switch-off for transient energies < 10pWs.

[\
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OM200/52

CHARACTERISTICS at Vj.3=1,3V;I; =0,7mAand T, ;=25 OC unless otherwise specified

Supply currents (no signal) Teot < 1,1 mA
I1 typ. 0,30 mA
. _ > 77 dB 1
Transducer gain at f = 1 kHz Gt typ. 85 dB )
Total distortion at f = 1 kHz
- typ. 4 %
P, =100 pW deot 6 %
Py = 200 pW ) diot < 10 %
Noise figure at Rg = 5 k€2
—_— typ. 2,5 dB
= 3200
B = 400 to 3200 Hz F z 6 dB 2)
Cut -off frequency (-3 dB) fc > 20 kHz
. 170 to 1000 kQ
Value of Ry to adjust I at 0, 7 mA Rp typ. 400 KO
Test circuit
Iy Ttot
. -
O
1 0,5kQ
|Z]=1,5k.0. Note
Rs 4 2
| OM200/52 — 12 = 0,7 mA; adjusted by means of Rp
~ 5k0 1, I Vi-3=1,3V; Tamb =25 OC
Cr 3
. :
200uF
7255208.1

1) The transducer gain is defined as the ratio of the output power in the load I Z | =1,5k
and the available input power of the source with Rg = 5 k€.

PO
Ger=

V12/4 Rg

2) Due to special processingand pre-measuring, the flutter -noise level is extremely low.

April 1973 ” ” 3



OM200/52

SOLDERING RECOMMENDATIONS
1. Iron soldering

At a maximum iron temperature of 300 OC the maximum permissible soldering time
is 3 seconds, provided the solder spot is at least 0,5 mm from the seal and the

leads are not soldered at the same time. Soldering in immediate subsequence is
allowed.

2. Dipsoldering

At a maximum solder temperature of 250 °C the maximum permissible soldering
time is 3 seconds, provided the soldered spot is at least 0,5 mm from the seal.

CHARACTERISTICS
175 - i 7267340
. RN
2 t L
yp. values
(mA)
A
1 — =
L 4T
V1'3= et et 1
1,4V |t L il
0’ 5 _172 gt ot
——111 - N
—1,0
0 L1
-25 0 25 50 75
Tamb (°C)

|

|
The graph applies to test circuit on page 3

4 ” _ “ April 1973



OM200/52

7267337

2,5 TTTTTT]
Gtr V1_3=l,
(dB) - 1 E——
Y = 1,3 ] ]
= 1 e
s 1,2’ = ———
-2,5 =
W - e il
-5 L1
A
e i
-7,5 p4 -
e
=
1,0
|
-10 L
-
-12,5
-10 0 20 40 60 Tymp (°C) 80
10 7267338
/
dtot N //
(%) - Vi-3=1,1V Tamb:ZSOC ]
7,5 / /
) /
v / /
/ d /
4 1,2 ] 4
5 // / ] —
/’/ = / =
1,347 =
ot
1,4 —
25 -
0
10 102 Py (WW) 103
April 1973 “ “ 5






TAA263

LOW-LEVEL AMPLIFIER

The TAA263 is a semiconductor integrated amplifier in a 4-lead TO-72 metal enve-
lope. It comprises a three-stage, direct coupled low-level amplifier for use from
d.c. up to frequencies of 600 kHz.

QUICK REFERENCE DATA

Supply voltage Vg max. 8 V
Output voltage V3-4 max. 7V
Output current I3 max. 25 mA

Transducer gain at Py = 10 mW

Ry, =150 ©2; f = 1 kHz Gtr typ. 77 dB
Operating ambient temperature Tamb -20 to +100 ©°C
PACKAGE OUTLINE Dimensions in mm

TO-72 (SOT-18/17)

) *0,51
48 pmax
max

v

{ 53 L____ in | 72667671
e 12,7min

February 1980 I l | | 1
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TAA263

CIRCUIT DIAGRAM

i R2
8kl 3kn

TR3

2
R1
1 TR1’ —%2
l
A

7255209.2

RATINGS Limiting values in accordance withthe Absolute Maximum System (IEC134)

Voltages
Supply voltage
Output voltage

Input voltage

Currents
Output current

Input current

Power dissipation

Total power dissipation up to T, =65 °C

100 7207308 _
Prot
(mwW)

50

=50 0 50 100 Tgmb (°C)
Temperatures
Storage temperature

Operating ambient temperature
(see derating curve above)

VB

V3-4
-Vi-4

13

Ptot

Tstg

amb

max. 8
max. 7
max., S
max. 25
max. 10
max. 70
-55 to +125
=20 to +100

< < <

mA
mA

mW

S¢c

°c

N

l ' April 1973



TAA263

CHARACTERISTICS

Test circuit:

72552101 el

Tamb =25 °C

Currents
Output current I3 typ. 12 mA
Total current drain (no signal) Ip+13 < 16 mA
Over-all small signal current gain
f=1KkHz hf ot typ. 5.10°
Transducer gain
> 70 dB
= . =1
f =1 kHz; Pg 0 mW Gir typ. 77 dB
Output power at f = 1 kHz; dtot = 10% P, 10 mW
deot = 5% P, 8 mw
Noise figure
- typ. 5 dB
f = 400 Hz to 6 kHz F Z 10 dB
f = 450 kHz; Af = 5 kHz F typ. 2.7 dB
1)z <10Qatf=1kHz
July 1969 H H 3



TAA263

CHARACTERISTICS (continued) Tamb = 25 °C
y parameters (point 4 common connection)
VB=6V;13=3mA;V3_4=4.2V
f=1kHz
Input admittance Vi = gi typ. 20 uo~l
Transfer admittance Vi = 8f typ. 11 -l
Output admittance Yo = 8o typ. 60 un~!
f = 450 kHz
Input conductance gi typ. 15 uQ'l
Input capacitance Ci typ. 14 pF
Transfer admittance |ve] typ. 9.4 o1
Phase angle of transfer admittance Ps typ. 125°
Output conductance go typ. 20 ue!
Output capacitance Co typ. 13 pF
4

October 1968



TAA320

INTEGRATED MOST AMPLIFIER

The TAA320 is a silicon monolithic integrated circuit, con31stlng of a MOS tran-
sistor and an n-p-n transistor in a TO-18 metal envelope.

The device is primarily intended for audio amplifiers with a very high input resis-
tance (e.g. for crystal pick-ups).

Besides this application the TAA320 is also suitable for other applications where a
high input resistance is required, like impedance converters, timing circuits, mi-
crophone -amplifiers, etc.

QUICK REFERENCE DATA

Drain-source voltage (Vgg = 0) -Vpgg max. 20 V
Drain current -Ip max. 25 mA
Gate -source voltage

-Ip =10 mA; -Vpg = 10V -Vgs typ. 11 Vv
Gate-source resistance

-Vgs up to 20 V; Tj up to 125 °C Gs > 100 GQ
Transfer admittance at f = 1 kHz

-Ip = 10 mA; -Vpg =10V |vts] typ. 75 mQ~l

PACKAGE OUTLINE Dimensions in mm

TO-18 (SOT-18/13)

A v 0,51
48 Amax 1 = drain
max
2 = gate
3 = source:

]

"n?bax"“— 12,7min ——-| 72687631

Source connected to the case

Accessories supplied on request: 56246, 56263

—
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TAA320

CIRCUIT DIAGRAM
R1
1kQ

— TR2
so—lg R

72552044

no

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

Voltages
Drain-source voltage (Vg = 0) -Vpss max. 20
Gate-source voltage (Ip = 0) -Vgso max. 20
Non repetitive peak gate-source

voltage (t < 10 ms) -VgsMm max. 100
Current

Drain current ~Ip max. 25

Power dissipation

Total power dissipation up to Ty} =25°C Peot max. 200
Temperatures
Storage temperature Tstg -55 to +125

Operating ambient temperature
(see derating curve on page 8) Tamb -20 to +125

THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.5

v
v

v

mA

mW

oc

oC/mW

2 April 1973



TAA320

CHARACTERISTICS Tj = 25 OC unlegs otherwise specified

Drain current

typ. S nA
~Vpg =20 V5 Vgs = 0 -Ioss 20 )
Gate-source voltage 1)
) typ. 11 V
-Ip = 10 mA; -Vps = 10V -Ves 3’9*’to a v
Gate-source resistance,
-Vgs up to 20.V; Tj up to 125 °C rGS > 100 GO
Equivalent noise voltage
-Ip = 10 mA; -Vpg = 10 A%
B.= 50 Hz to 15 kHz Vn typ. 25 uV

y parameters at f =1 kHz

-Ip = 10 mA; -Vps = 10V
typ. 75 mQ~!

Transfer admittance |vts| 40 10 120 me-1
. Input capacitance Cis typ. 8 pF
Feedback capacitance -Crs typ. 1.5 pF
Output conductance 208 typ. 0.65 mQ-1
NOTE

To exclude the possibility of damage to the gate oxide layer by an electrostatic
charge building up on the high resistance gate electrode, the leads of the device
have been short circuited by a clip. The clip has been arranged o that it need not
be removed until the device has been mounted in the circuit.

1) -Vgs decreases about 6 mV/°C with increasing ambient temperature ata con-
stant -Ip.

| .



TAA320

APPLICATION INFORMATION 2 W audio amplifier with TAA320 and BD115

56nF

- »)
S,an?l- -u l

|+—o—
™MQ Ve
BD1S :

56Q

P
! 9255205 7
2

* The voltage dependent resistor (2322 552 03381) suppresses voltage transients that
might otherwise exceed the safe operating limits of the BD115.

Supply voltage ) VB = 100 Vv
Collector current of BD115 Ic typ. 50 mA
Drain current of TAA320 -Ip typ. 9.5 mA
Primary d.c. resistance of output transformer 140 @
Primary inductance of output transformer 2.7 H
k2

A.C. collector load for BD115 1.8
Performance at f = 1 kHz; feedback = 16 dB

Output power at drot = 10%

(on primary of the output transformer) Po typ. 2.6 W
Input voltage for Py = 50 mW Vi(rms) typ. 13.5 mV
Input voltage for Po = 2 W Vi(rms) typ. 86 mV
Total distortion at Po=2W dtot typ. 3.6 %
Minimum frequency response (-3 dB) 60 Hz to 20 kHz
Signal-noise ratio at Py = 2 W typ. 73 dB

Proper continuous operation is ensured up to Tamp = 50 ©C, provided the BD115 is
directly mounted on a 1.5 mm blackened Al. heatsink of 30 cm2 with a clamping
washer of type 56218.

If the transistor is mounted on a heatsink with a mica washer, the heatsink should
have an area of 50 cm2.

Recommended diameter of hole in heatsink: 7.7 mm.

4 October 1968



TAA320

APPLICATION INFORMATION (continued)

4 W audio amplifier with TAA320 and 2 transistors of type BD115.

o+

+200uF

.

1 1aA320

10k

Is

MQ L]E}BOQ 10Q

i

Vs

&
o

-
7255206 ©

Supply voltage Vi = 200 V
Collector current of a BD115 Ic typ. 52 mA
Drain current of TAA320 -Ip typ. 8.6 mA
Performance at f = 1 kHz; feedback = 12 dB B

~ Output power at diot = 10% Po typ. 4.5 W
Input voltage for Po = 50 mW Vi(rms) typ. 7.5 mV
Input voltage for Py =4 W Vi(rms) typ. 67 mV
Total distortion at Py = 4 W ’ deot typ. 6 %
Minimum frequency response (-3 dB) ' 50 Hz to 20 kHz E
Signal-noise ratio at Py = 4 W typ. 73 dB E
Mounting instruction for BD115 see page 4 -
October 1968 “ “ 5



TAA320

7208127 7208128
2W circuit 4W circuit
Tamb= 25°C Tamb =25°C
dtot dtot
(%) (%)
15 15
10 1L 10 y
5 5
A
0 0,
0 1 2 Po (W) 3 0 2 4 Po(W) 6
T r T +20 — 7208130
x 31 [T1 T typical values
eHH e Ip R Tamb =25°C
g mA) C , Q
? = A\ a0
15 3‘9“
N
V. A
X 00
] a r
10 ’ HANHH
ad 10.90Y
SHEA sie
p 4 - 10-8‘JV
= .80V
1B-Vgs (V) 10 5 0 5 10-Vpg (V) 15
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TAA320

300 7208133 7208126
" |typical valu typical values ERRPAS
—VDS =10V Tme= 25°C N
bis | Tamb =25°C 80| .1kHz oz
o e 2
. 11
(mA)™) s
200 60
ATy =
b nEw Al
5 KL as M0,
AL o\ A N -
6& s L 40H ¥
PAS dV.ARN as
-« ‘(\ X
a’lir pavd A 20
"1ITr1Hz' .
FF05 MHz .
0 0.1MHz[ 0
0 20 gjs (00T 40 0 5 10-Vpg (V) 15
7208132 |yfsl (m.().“)
80 60 40 20 0 20 40 60 80
180° typical vdlues L 360°
_VDs=10V 0..".’11
Tamb=25°C ’&’:\5“ s
"/ v,
195° A &—% < % 3450
Z O
Ofs
05
210° 300
225° 315°
240° 300°
255° 285°
270°
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TAA320

7208134
typicdl values
Tamb=25°C
2 = 1kHz
9os
(ma™)
15
| 1}
1
\
— - Ip=1omA
N 8mA
0.5 AT
= 4mA
= 2mA
0 , |
0 5 10-Vps (V) 15

7267450

300
—Rth j-2=0,3 °C/mW (with cooling clip 56263)
Ptot | ==—Rth j-a=0,5 °C/mW (in free air)
(mW)
200 <
N
N
\\ \\
: \\ \
NN
100 C
\\
\‘\\
A
0 A
-50 0 50 100 150
Tamp (°C)
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TAA320

7208131

10 “Ip-0mA

noise -Vps =10V
(pV/ \/Fz)

\\
~~
1 B
¢
h\yp\

\\

0.1
L
e~

0.01

0.01

0.1

—_

10 frequency (kHz) 100
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TAA320A

INTEGRATED MOST LEVEL SENSOR

The TAA320A is a silicon monolithic integrated circuit, consisting of a p-channel en-
hancement type MOS transistor and an n-p-n transistor, in a TO-18 metal envelope.
The device is intended for level sensors with a very high input resistance (e.g. timing
circuits, thermostats, liquid level sensors, flame control circuits).

QUICK REFERENCE DATA
Drain-source voltage (Vgg = 0) \ -VDss max. 20 v
Drain current -Ip max. 60 mA
Gate-source voltage 1)
e = . _ .- typ. 10,6 v
Ip=10mA; -Vpg =10V group 1: -Vgg 10,0 to 11,2 v
o typ. 11,3 V
group 2: Vg 10,7t0 11,9V
.o typ. 12,0 A%
group 3 ~VGS 11 41012,6 v
o typ. 12,7 V
group 4 ~Vgg 12,1t0 13,3 V
Gate cut-off current at Ty =25 °C
-Vgs =20V;Ip=0 -Igso typ. 1 PA
-Vgs =20V;Vps =0 -Igss typ. 1 PA
PACKAGE OUTLINE " Dimensions in mm

TO-18 (SOT-18/13)

*0,51 1 = drain

L8 max _
max [} 2 = gate
v 3 = source

L_rr?gx_’\ «—— 12, 7min —| 72687631

source connected to the case

Accessories supplied on request: 56246; 56263

1) For explanation of the group codefication see note b on page 3.

=
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TAA320A

CIRCUIT DIAGRAM
R1

GO—I TR1 &

7255204.1

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

Voltages

Drain-source voltage (Vgg = 0) -Vpss max. 20V
Gate-source voltage (Ip = 0) -Vaso max. 20 V
Non-repetitive peak gate-source voltage (t <10 ms) *VasMm max. 100V
Current

Drain current ~Ip max. 60 mA
Peak drain current (t < 200 ms; 6 0,001) -Ipm max. 100 mA
Temperatures

Storage temperature Tstg -65to +125 °C
Operating ambient temperature (see curve below) Tamb -20 to +125 °C

7267450

300
—Rth j-2=0,3 °C/mW (with cooling clip 56263)
Ptot | == =Rth j-a=0,5 °C/mW (in free air)
(mW)
200 <
N
AN
\\\ \\
N
NN\
100 \\
\‘
A
AN
, 0 N
\ -50 0 50 100 150
Tamb (°C)
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TAA32CA

CHARACTERISTICS Tj = 25 °C unless otherwise specified
Drain current
- typ. 5 nA
-Vps=20V;Vgs =0 -Ipss <YP 1 UA
Drain-source voltage 1)
-Ip =10 mA; -Vgg=20V -Vps < 1 A%
‘ID =60 mA; —VGS =20V —VDS < 1,5 VvV
Gate-source voltage (see note b)
. 10,6 A%
-Ip=10mA; -Vpg=10V group 1: -Vgg ltgpo to 11.2 v
.o typ. 11,3 v
group 2 ~Vgs 10,7t0 11,9 Vv
. typ. 12,0 A%
group 3: -VGs 11410126 v
L typ. 12,7 v
group 4 -VGs 15 11013,3 Vv

Gate cut-off current

~Vgs =20 V;Ip =0 -1gso typ. 1 pA?
~Vgg =20 V; Vpg = 0 -Igss typ. 1 pAd
NOTES

a. The leads are short-circuited by a clip to protect the oxide layer against damage
due to accumulation (or build-up) of electrostatic charge on the high resistance gate
electrode. The clip should not be removed until after the device is mounted.

b. As a service to the customer the ~Vgg group to which a device belongs is identified
by a numerical suffix (1, 2, 3 or 4), however, individual groups camnot be ordered
separately.

1. See also upper graph on page 4.

2. Being dependent on handling and ambient humidity, the quoted value applies only up
to the time of shipping.
Efficient drying treatment is advised before the device is mounted, provided the
application requires this low current.

Anwil 1073 H “ 3
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TBA570A
TBA570AQ

INTEGRATED AM/FM RADIO RECEIVER CIRCUIT

The TBA570A is for use in small low-cost a. m. portable receivers as well as in high
quality battery or mains-fed a.m. and a.m./f. m. receivers.

The IC incorporates: a.m. mixer, oscillator, i.f. amplifier, a.g.c. amplifier, a.m.
detector and capacitor, f.m./i.f. limiting amplifier and stable base bias for f.m. front-
end, and an audio preamplifier and driver.

The unique integrated audio part has an internally limited bandwidth (18 kHz) and negli-
gible h.f. radiation back to the ferrite rod. This makes the TBAS70A ideally suitable for
small size a.m. receivers because print layout is not critical. The driver stage can
directly drive complementary output stages (Po = 6 W max.), or operate as a post
amplifier (Vo = 500 mV).

In its standard applications, the TBA570A can replace the TBAS70.

QUICK REFERENCE DATA

Applicable supply voltage range of receiver ) Vp 2,7t018 'V
Ambient temperature Tamb 25 OC
Supply voltage at pin 8 Vg-16 nom. 5,3 V

Total quiescent current
except output stages, driver stage TR30
and f. m. front-end Ttot typ. 9 mA

AM. performance (at pin 2)

R.F. input voltage; S/N = 26 dB Vi typ. 18 pv
for Py = 50 mW (adjustable) Vi typ. 2 pv

A.G.C. range; change of r.f. input voltage

for 10 dB expansion in audio range typ. 65 dB

R.F. sighal handling: diot = 10%; m = 0,8 typ. 150 mV

F.M. performance (at pin 2)

R.F. input voltage; 3 dB before limiting Vi typ. 50 pv

Audio performance

Output driver current (peak value) Inim < 100 mA

Input impedance (at pin 12) |212-16| typ. 100 k

PACKAGE OUTLINES

TBAS570A : 16-lead DIL; plastic (SOT-38).
TBA570AQ : 16-lead QIL; plastic (SOT-58).

Tahewiawes 1000 ‘ | l ' 1
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TBA570A
TBA570AQ

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

Pin 11 voltage Vii-9 max. 18
Pin 8 voltage Vs-16 max. 8
Pin 11 current (peak value) Inim max. 100
Total power dissipation see derating curve below
Storage temperature Tstg -55 to +125
Operating ambient temperature; Vg.4.7.1-16 =8 V;
I31M =100 mA; see also derating curve below Tamb -20 to +85
1000 7272987
Ptot
(mW)
N
N
500
A
N
N
™
0 1
-25 0 50 Tamb (°C) 00

DESIGN DATA

v
v
mA

oc

oC

Characteristics of integrated components are determined by process and layout data.

Pins not under measuring condition should not be connected.

Voltages with respect to pin 9 and 16 (tolerated minimum : ov)

Pins 1 and 7

Pin 4

Pin 8

Pin 3

Pin 5

Pin 14

Currents (tolerated minimum : 0 mA)

Pins 2,6,12,13 and 15

Pin 10

X;:ggg; } max. 18
V4-9(16) max. 8
V§g-9(16) max. 8
V3-9(16) max. 3
V5-9(16) max. 4
Vig-9q6) max. 1
if;?i;lz} max. 80
Iio max. 5

< < < < < <

pA

Tamiarv 1977 ‘ |
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D.C. CHARACTERISTICS at T,y = 25 °C

Saturation voltage of driver stage typ 1,0 V
Ic=50mA;Ig=2,5mA Vii-16sat . s

) v
Collector breakdown voltage of driver stage
Ic =25 mA;RBg =7 kQ Vi11-16(BR) > 18 V
D.C. current gain of driver stage
Ic = 50 mA hFE > 25

Total quiescent current
except driver stage collector current;
f. m. front-end;

discrete output stages; Vg_14=5,3V Lot typ. 9 mA
Vg-16=4,2V Itot typ. 8 mA
Applicable supply voltage range of receiver Vp 2,7t018 V1)

Base bias voltage for f. m. front-end
total external load current at pin 2: ~Ip=150pA  Va_j4 typ. 1,2 v

A.C. CHARACTERISTICS at Typp, = 25 °C; Vg_14 = 5,3 V; Ig (TR9) = 1 mA
0,45 ] 1 [ 10,7 MHz

Input conductance at pin 2 gie  typ. - 0,4 0,5 mA/V »
Output conductance at pin 1 goe typ. 6 | - 90 pA/V
Input conductance at pin 15 ge typ. 0,35 | - 0,7 mA/V

1) Adjustable by a dropping resistor in the Vp-line; see also maximum tolerated voltages
for pins 1, 4,7 and 8 in design data on page 3.

' l January. 1977
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@+5,3v

b .

@vp=9v

or (6V)
*1 680

Fig.1 Output stage for Vp=9 V or
6 V (resistor values between
parentheses).

Vp RL  Pgat dior = 10%

9V 4@ 1,8W
6V 4Q 0,6W

| ——
330 0
180 k2 (68 £2)
(100 kQ2) 49 uF
F 390 Q l
>
300 k2
(200 k€2)
: —Q) .
=2 220 uF
3300
270 Q
100 ©
4
E 7276446
100 kQ
(e0)
330 0
v 2

D +s3v

D

180 k§2

330 k2

Vp =144V

L
'IOOOHFJ,_

7

Fig.2 Output stage for Vp = 14,4 V;
especially used in car radios.

+—— Vp Ry, Po at deot = 10%

+lmom 14,4V 4Q 5,5W

40

39 k2

January 1977
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TBA570AQ

D —{1 Vp=16V
AR
120 kQ 56 © ‘000'”3’-
. 7
330 kQ 180 2 B8D329
22kQ Fig.3 Output stage for Vp = 16 V.
Vp  RL Py at diyr = 10%
22kQ R
. +l 16V 4Q 6,8W
1000 uF
1k BD330

. (2l 40
270 pF
2 2

22k 7276444

39 k2

a.f. input

__“2—_ @+53v | o @

Vp=6V
+ — !+
oo "L'Z7F° 100 4F: Fig.4 Post amplifier for
J,-, Vo =500 mV and Vp =6 V.

*In circuit on page 5
volume control resistor
TBAG70A (100k<2) and capacitor
(100nF ) on pin 12
should be omitted.

= 104F % ;
T **Capacitor value depends
_pi3 _ on load.
” 10k
R29
TR2 10 K
R31 1 47kQ
680
TR30
"
10 uF

4,7 kQ ;
7

——+[||—> a.f. output
*

_ J’ 27 m[’]
4 @ 7276445

R32 R33

January 1977 l I | ' 7
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COIL DATA (in circuit on page 5)

High quality AM/FM receiver (for portable and mains-fed applications)
A.M.-1.F. coils (f, = 455 kHz)

I.F. bandpass filter :

19 N1=2845puH L10 N1 =680 puH

o= 100 Qo = 100
N1/N2 = 40 N2/N1 = 74
N2/N3 =1 (N2 +N1)/N3 =10,7
|ZT|= 3k

F.M.-1.F. coils (f, = 10,7 MHz)

Second i.f. bandpass filter : Ratio detector : ‘

L7 NI+N2=2,7pH L8 N1=2,7uH LI1 N1=2,7pH L12 N2+ N3 = 3,25pH
Qg =100 Qo =90 Qo =85 Qo =85
KQp6-17=1,2 N1/N2=35,5 kQ1,11-.12=0,7 (N2 + N3)/N1 = 6
N1/N2=1,75 N1/N2 =2,2 N2 = N3

Low-cost 2-band AM portable receiver (see page 9)

L1 N1 =11 L2 N1 =60 L1 and L2 on ferrite
N2 =2 N2 =4 rod; 10 mm@;
AW wire:1,10 N N wire: 20 x 0,03 length = 10 cm
L3 N °| N=284,5puH f;,=452kHz L4 " Np=284, 5pH f;;=452kHz
o C1=430pF Qy=100 o 'Ns Np/Ng=16,7 Qo =100
o wire:0,10 o C1=430pF
. o - wire:0,190
core material : 7 MN(C) core material : 7 MN(C)
L5 0 N1+N2=127pH fn=1MHz L6 . N1+N2=13pH fm;=7MHz
Mg, | (N1+N2)/N2=58 Qo=100 MEEI (N1+N2)/N2=20 Qo=90
N3 Q, (N1+N2)/N3=4,8 Cp=200pF N3 g, (N1+N2)/N3=4 Cp=40pF
wire:0,19 o— wire:0,19
core material : 7 BR core material : 119 AM(C)
Note

In the circuit on page 9 for L3 and L4 a similar coil to L9 in the circuit on page 5 can be
used with the following exceptions :

L3 : secondary windings N2 and N3 are not used.

L4 : secondary windings N2 and N3 are connected in series.

When using a resistor between pins 2 and 15 (see dashed resistor in circuit on page 9),
signal handling is improved.

' | January 1977
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Low-cost 2-band (SW-MW) AM portable receiver (P = 250 mW)

27

L4
Jd bl
3 4 430 N N 430
pF P Ns pF
5/ 0 o e
2209
7 8 3,9 pF
9 16 22nF
270 k2
1o o jn - ®
i
2 | | |
nF 1 7 15 8
.
2 TBA570A
4 C3
N1 N2
6
4 7

12
3 1
3
crgd 1 s 8 awn @)
7
7 7
S o ®

Note: C1 and C6 max. 385 pF.

47 Q

+
220 470

+
o ;l: " ;L:
7 7

Ig = 15 mA .
=« 0

Vp =45V

&

7276448
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APPLICATION INFORMATION at Tgmb = 25 °C

A.M. performance Vg-16 5,3V 1)|4,2V2
R.F. input voltage: S/N = 26 dB (notes 3 and 4) Vi typ. 18 10 pv
for Py = 50 mW (adjustable);
notes 3,4 and 5 Vi typ. 2 2 1A%
R.F. input voltage for 10 mV (a.f.)
across volume control (notes 3 and 4) Vi typ. 2,7 4,5 (Y%
A.F. voltage across volume control
at 100 pV (r.f.) input voltage (notes 3 and 4) Vo typ. 70 70 mV
Signal-to-noise ratio
at 1 mV (r.f.) input voltage (notes 3 and 4) S/N typ. 46 47 dB
A.G.C. range (change in r.f. inputvoltagefor 10dB
expansion in audio range); notes 3 and 4 typ. 60 60 dB
R.F. signal handling capability at 80% modulation; .
diot < 10% (note 3) } Vi typ. 150 7 mV
Harmonic distortion of h.f. part over most of
a.g.c. range; m = 0, 3; f;; = 1 kHz (note 6) deot  typ. 1 1 %
1.F. selectivity Sg typ. 33 16 dB
1.F. bandwidth (3 dB) B typ. 5 5,5 kHz
Notes

1.
2.
3.

See circuits on pages 5,6 and 7 (high quality AM/FM receiver).
See circuit on page 9 (low-cost 2-band AM portable receiver).

a. A.F. signal: measured across volume control.

b. R.F. signal: measured at pin 2 with the aerial circuit connected (source resistance
about 1 kQ). :

c. fg =1 MHz; f; = 1 kHz.

. m=0,3.

. A.M. sensitivity for Py = 50 mW can be adjusted by means ¢f the a.c. feedback

network in the audio part e.g. : Vi = 1,5 pV for P = 50 mW (S/N =4 dB).

. Distortion can be decreased to 0, 7% by connecting a resistor of 270 k<2 between

pins 2 and 15.

10 | ’ I ‘ January 1977
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APPLICATION INFORMATION (continued) at Tamp = 25 °C; Vg_14=5,3 V
Measured in the circuit on page 5
F.M. performance
Sensitivity for an f.m. signal 3 dB before limiting

at 75 Q aerial input of f. m. front-end (note 1) Vi typ. 3,5 pv

at pin 2; first i.f. (notes 2 and 6) Vi typ. 50 pv
Sensitivity for 26 dB S/N ratio

at 75 Q aerial input of f. m. front-end (note 1) Vi typ. 2,5 uv
A.F. output voltage across volume control

at an i.f. signal beyond limiting (note 2) Vo typ. 120 mv
Signal-to-noise ratio

over most of signal range (note 2) S/N  typ. 65 dB
A.M. suppression over most of signal range (note 3) typ. 60 dB
I.F. selectivity (note 4) S300 typ. 43 dB
I.F. bandwidth (3 dB; note 4) B typ. 150 kHz
A.F. signal distortion

3 dB before i.f. limiting (note 5) diot  typ. 0,8 %
Notes

1. Aerial e.m.f. (Vi) at f5 = 98 MHz; Rg = 50 Q; Af = 22,5 kHz; fr; = 1 kHz.

2.
3.

fo = 10,7 MHz; Af = £22,5 kHz; fy; = 1 kHz.

A.M. signal: m =0, 3; f;, = 1000 Hz.
F.M. signal: fo = 10, 7 MHz; Af = +75 kHz; f;;; = 400 Hz.
Carrier simultaneously modulated with a. m. and f. m.

. Including ratio detector.
. fo =98 MHz; Af = 40 kHz; fy, = 1 kHz.
. Pin 3 by-passed to ground with a capacitor of 220 nF.

Tannawvxr 1077 | | ||
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AUDIO PERFORMANCE

Distortion before clipping (note 1) diot  type 0,5 %
Input impedance (note 2) |z;]  typ. 90 k@
Noise output power; volume control at min. (note 3) Py typ. 10 oW
Overall fidelity; flat within 3 dB (obtainable values) 35Hzto 15 kHz
Open loop voltage gain Gy typ. 62 dB
Vp v 4,5 6 9 14,4 16
Ry, Q 8 4 4 4 4
Py at deot = 10% w 0,22 0,6 1,8 5,5 6,8
P, at onset of clipping; deot = 1% W 0,15 0,4 1,2 4 4,8
Vi for dtot = 10% (pin 12) mV 14 16 25 50 45
V; for Py = 50 mW (pin 12) mV 5,5 4,5 4 3,5 3,5
Output transistors ggg;; 112(6‘368 ‘BC368 BD329 BD329
3 369 BC369 BD330 BD3330
Circuit diagrams on page 6,7 or 9 page 9 Fig.1 Fig.1 Fig.2 Fig.3

Post-amplifier (see Fig. 4 on page 7)

Output voltage : 500 mV
Audio gain (adjustable): 5
Distortion 1 0,2%
Notes

1. Measured at 1 kHz and a negative feedback of 16 dB.

2. At the maximum tolerated value of resistance-tap/bleeder at pin 12.

3. Measured at a bandwidth of 60 Hz to 15 kHz, pin 12 being connected via a capacitor of

32 pF to pin 9; Ry, =4 Q.

.
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APPLICATION INFORMATION (continued)

Typical a.g.c. curves for AM reception (circuit diagram on page 5)

103 - . _ 7262127.2
s —Vg 16=53V fo=1MHz
—_ = 0

z —==Vg_ =32V m=30%
**' fm =1 kHz

3 Rg at pin 2 ®1k§2 a.f. signal
s e .
€ 1n2 [} AL [and noise
6 10 —t L]

o EResT =

g === ‘:w

2 7 -

g A7

g AU 126.a8(||[|[ 3508

o

g 10 # -t

&

: =

s Iz

% T =T

] /|47 TR
75
/2 g
EU
~d e 1Ll noise
10!
1 10 102 103 104 10° 106

r.f. voltage at pin 2 (uV)

A.F. voltage across volume control as a function of r.f. voltage at pin 2.

*) Slider at lower end.
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APPLICATION INFORMATION (continued)
Typical S/N curves for FM reception (circuit diagram on page 5)

‘ 7262128.2
103 -

_ —Vg_ 41653V

E -—Vg =32V
. fo =98 MHz -

S o a.f. signal
E ) Af=1% 225kHz and noise
§ 10%| fm=1kHz Z

2 Z = =

: l‘

35 / 2

> /

2 v

o A /

2 10 ﬁ

g '.' i 26dB 58_("3

g Z L~

g 4 \‘w’

o L4

< N

1 % N
N
d N
~ N
I~
N, N noise
.l—\— .~
10! LN I
i0~! 1 10 102 103 104 10°

aerial e.m.f. (Rg =50 Q2) to 75§ input (uV)

A.F. voltage across volume control as a function of aerial e. m.f. from ba source with
Rg = 50 Q to the 75 Q input of the f. m. front-end.

*) Slider at lower end.
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TBA700

INTEGRATED A.M./F.M. RADIO RECEIVER CIRCUIT

The TBA700 is a monolithic integrated circuit for use in a.m. (including the short-wave
band), a.m. /f.m. receivers.

It incorporates the class-B audio output stage (1 W), stabilization circuit for quiescent
current, driver, pre-amplifier, 2-stage i.f. amplifier, a.g.c. and stabilized bias cir-
cuit.

The discrete input stage (for a.m.: mixer-oscillator; for f.m.: Ist i.f.) ehables a high
flexibility in circuit lay-out with conventional or lumped selectivity.

The internal stabilization ensures negligible loss of sensitivity and cross-over distortion
over a wide supply voltage range from 2,7 Vto 12V,

QUICK REFERENCE DATA

Applicable supply voltage range of receiver Vio-8 2,7t0 12 V1)
Ambient temperature Tamb 25 oC
‘Supply voltage ' Vp nom, 9 Vv

Total quiescent current

(inclusive discrete input transistor,

exclusive f. m. front end) I typ. 24,5 mA
A.F. output power at dior = 10%, Rp, =8 Q P, typ. 1000 mW
A.M. performance

R.F. input voltage (S/N = 26 dB)
(at base of external mixer -oscillator) Vi typ. 15 pv

A.G.C. range (change of r.f. input voltage
for 10 dB expansion in audio range) typ. 72  dB

F.M. performance

R.F. input voltage (at base of external i.f.
stage) 3 dB before limiting Vi typ. 150 pv

PACKAGE OUTLINE
16-lead DIL; plastic with internal copper slug (SOT-38).

1) The data given in this sheet are based on a receiver with Vp = 9 V; Py = 1000 mW.

Fehrnarv 1980, | | | I 1
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TBA700

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

Voltages
Pin No. 10 voltage Vio-8 max. 12 v
“Pins No. 15, 9, 2 voltages Vis.3 Vg.g Va.g max. 11,4 v
Pin No. 16 voltage Vig-8 max. 0 v b
Pin No. 7 voltage V- g max., 5 A%
Pins No. 4, 3,1 voltages ~V4-16° ~V3 -16° -Vi-16 max. 5 A%
Pin No. 5 voltage Ve 13 max. 5 v
Pin No. 10 voltage V10-9 max. 11,4 A%
Currents
Pins No. 14, 12,11, 6 currents LigIi I 1 max. 5 mA
Pins No. 13,5, 4, 3,1 currents 113. 15,14, 13, 13 max. 0,5 mA
Pins No. 15, 2 currents ) max. 10 mA
Pin No. 8 current ~IgrM max. 0,8 A2
Pin No. 9 current *IgrRM max. 0,8 A 2)
Pin No. 10 current I10RM max, 0,8 A 2)
Dissipation
Total power dissipation
at Tomp = 45 °C Peot max. 800 mW
at Tymp = 25 °C Peot max. 1000 mWw
Temperatures
Storage temperature TStg =55 to +125 °c
Operating ambient temperature Tomb -20 to +125 o¢c
1000 12617y
Prot
(mW)
750
500
250
0
-25 0 25 50 75 100 125

Tamb (OC)

1) Substrate connected to pin 16.
2) Repetitive peak value; internally limited.
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CHARACTERISTICS

D.C. characteristics at Tymp = 25°C; Vp =9V
I.F. amplifier

Collector current of i.f. transistor TR2

(a.g.c. transistor "off")

Collector current of i.f. transistor TR3
(a.g.c. transistor "off")

Saturation voltage of i.f. transistor TR2
at Ic = 2mA

Saturation voltage of i.f. transistor TR3
at Ic = S mA

Bias voltage for mixer and tuner

Temperature dependency of
bias voltage Vi4.1¢

Bias current (avadilable)

A.F. amplifier
Input common mode voltage range

Input base bias current

Complete circuit

Total quiescent current with 3,3 kQ
between pins 7 and 8 (inclusive discrete
input transistor, exclusive f.m. front end)

I
Ic
VCEsat
VCEsat
Vis-16
TC
“T14
V5.8 V13-8
Is, Ij3
I1:0!:

1) Maximum input common mode voltage; V5.g, Vi3.g:<(Vp=0,5)V.

2) In those cases where a lower supply current is required the resistor between pins 7
and 8 (3, 3kQ) can be avoided, resulting in a total current of 17 mA. In this case how-
ever some devices may show a marginal increase of the distortion level.

typ. 1 mA
0,55 to 1,6 mA
typ. 2,5 mA
1,4 to 4,2 mA
< 150 mV
< 200 mV
typ. L,4 Vv
1,25t01,55 V
typ. -3,6 mV/°C
< 100 pA
1,0t0 8,5 v 1y
< 25 pA
typ. 24,5 mA 2)
< 30,5 mA 2)
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“ TBA700
CHARACTERISTICS (continued)
A.C. characteristics of i.f. part
y parameters at f = 450 kHz 1) i.f. transistors: TR2 TR3
Input conductance gie typ. 0,45 1,15 mA /V
Input capacitance Cie typ. 23 36 pF
Output conductance Zoe  LYP 6,0 13,5 LA /V
Output capacitance Coe  typ. 4,0 4,25 pF
Transfer admittance nye | typ. 37 82 mA/V
Phase angle of transfer admittance Pse YD 1° 2°
Feedback admittance Iyre | typ. 2,5 1,8 HA/V
Phase angle of feedback admittance Ore YD 90° 90°
y parameters at f=10,7 MHz 1) i.f. transistors: TR2 TR3
Input conductance Sie typ. 0,6 1,5 mA/V
Input capacitance Cie typ. 22 35 pF
Output conductance Zoe typ. 24 30 PA/V
Output capacitance Coe  typ. 4,3 4,7 pF
Transfer admittance |yfe | typ. 35 73 mA /V
Phase angle of transfer admittance Pse typ. 22° 359
Feedback admittance lVre | typ. 64 43 BA/V
Phase angle of feedback admittance Pre  tVP. 90° 90°
1) At typical values for hfe and I..
March 1973 “ 5
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TBA700 ”

APPLICATION INFORMATION (continued) at Ty = 25 °C; Vp = 9 V

See also circuit diagram on pages 6 and 7.

A.M. performance

R.F. input voltage for signal to

noise ratio of 26 dB v typ. 15 v b
R.F. input voltage for 10 mV (a.f.)

across volume control Vi typ. 3 pv 1y2)
A.F. voltage across volume control

at 100 pV (r.f.) input voltage Vo typ. 100 mV 1)2)

Signal to noise ratio at 1 mV (r.f.)
input voltage S/N typ. 53,4 dB 1)2)

A.G.C. range (change in r,f. input
voltage for 10 dB expansion in audio range)
without a. g.c. diode typ. 42 dB 1)2)3)
with a.g.c. diode typ. 72 a 1))

R.F. signal handling capability on base of
TR26 80 % modulation (dtot =10%)

without a. g.c. diode \A typ. 6 mV 3)
with a.g.c. diode \A typ. 80 mV
Harmonic distortion of h.f. part
(over most of a.g,c. range) deor typ. 1 % 1)2)
I.F. selectivity Sg typ. 30 dB
I.F. bandwidth B3ap typ. 4,5 kHz

1) a. Negligible influence of supply voltage variations in a range of 2,7 Vto 12V
b. A.F. signal: measured across volume control.
c. R.F. signal: measured at base of external mixer -oscillator with the antenna -cir-
cuit connected (source resistance Rg of about 1 kS2).
d. f, =1 MHz, fm=1kHz
2) m=0.3 :
3) Dashed parts of circuit diagram on pages 6 and 7 are omitted.

I | | I March 1973
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APPLICATION INFORMATION (continued) See also circuit on pages 6 and 7.

F.M. performance

Sensitivity for an f.m. signal 3 dB
before limiting

at 75 Q aerial input of f.m. front end Vi typ. 12 pv Ly
at base of external (first i.f.) stage A typ. 150 Y 2y
at pin 3 Vi typ. 2,2 mvV 2)
Sensitivity for 26 dB S/N ratio
at 75 Q aerial input of f.m. front end Vi typ. 4 pv 1y
A.F.output voltage across volume
control at an i.f. signal beyond limiting Vo typ. 140 mV 2)
S/N ratio over most of signal range S/N typ. 55 dB 2)
A.M. suppression over most of signal range > 40 dB 2)3)
I.F. selectivity 5300 typ. 40 dB 4)
I.F. bandwidth Bggg  typ. 180  kHz %)
A.F. signal distortion, 3 dB before i.f. limiting deor < 2 % 5)
Audio performance
A.F. output power at deoe = 10% P, typ. 1w 9
at onset of clipping Py typ. 0,7 w 6)
Distortion before clipping diot typ. 1 % 6)
A.F. input signal (at pin 13)
at Py = 50 mW Vi typ. 6 mv %)
at P, = 700 mW v; typ. 17 mv 9)
Noise output power (volume control at minimum) Py typ. 20 aw 7)
Typical overall fidelity (flat within 3 dB) 200Hz to 6  kHz 8)
Open loop voltage gain Gy typ. 60 dB

1) Aerial e.m.f. (V;) at f, = 100 MHz; Rg = 50 Q (source resistance; see page 12)
Af = + 15 kHz; £, = 1 kHz.
2) f, = 10,7 MHz; Af = + 15 kHz; £y, = 1 kHz.
3) A.M. signal: m =0, 3; fr; = 400 Hz (carrier simultaneouslymodulatedwitha. m.and f. m. ).
4) Including ratio detector.
5) £, = 100 MHz; Af = *+ 40 kHz; f; = 1 kHz.
6) Measured at 1 kHz, a negative feedback of 15 dB and a loudspeaker of 8 € Vp = 9 V.
7) Measured at a bandwidth of 200 Hz to 6 kHz, pin 13 being connected via a capacitor
of 32 uF to pin 16; loudspeaker impedance 8 (2.
8) Depending on values of capacitors C51 and G55, 50 Hz to 15 kHz is possible.

March 1973 | | || 9
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il

COIL DATA See also circuit on pages 6 and 7.

1. AM.—LF. coils (fy, = 452 kHz)

First i.f. bandpass filter : Single tuned coil Detector coil
Primary  : L14 =38 pH L17 (Ny) = 125 uH L13 (N7+Nj) =0, 84 mH
Cp = 3300 pF Cp, = 1000 pF Cp =150 pF
Q =9 Qo =80 Qo =130
- Nj/N3 =30 Ni/Ng =3,1

Secondary : L15 (Ny) = 125 uH
Cp =1000 pF
Qo =80
Ni/N2 =18
kQri14-L15 =1

2. FM.—LF. coils (fp = 10,7 MHz)

(N3 +N2)/N3 = 4

First i.f. bandpass filter First single tuned filter = Second single tuned filter
Primary : L4 (Ny) = 2,6 uH L8 (Ny) = 1,44 uH L16 (Ny) = 1,44 uH

Cp =82pF Cp =150 pF Cp = 150 pF

Qy =90 Qp =45 Qp =45

N;/Ng =10 N1/Ng =5,7 Nj/Ny =5,7
Secondary : L5 (Njp) = 1,44 uH

Cp = 150 pF

Qp =55

N3/Ng = 5,7

Qr4-15°1,2

Ratio detector

Primary : LI0(N7) = 1,44 uH  Secondary

Cp =150 pF
Qp =95
Ny/Ng =2

t L12 (N;+Ny) = 2,6 uH

Qp =110
Nj/Np =1

(N1+N2)/N3 = 5,4
KQpig-L12 = 0,7

10
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TBA700

APPLICATION INFORMATION (continued)

a.f. voltage 72558202
across Vp=2,7 to 9V
volume fo=1MHz 1
control *) |m=30%
(mV) fm=1kHz | without diode D19
102 Rg =~1kQ | 14
typ. values with diode D19HH
v
53dB
10 /,/ 26 dB
4
7
- e, |
N
1 T
S
Sy
1 noise
107! H l
1 10 102 103 104 10°

A.F. voltages across volume control versus r.f. voltage at base of mixer -oscillator.

106

r.f. voltage at base of mixer oscillator (TR26) (uV)

Typical a.g.c. curves at a.m. reception

1) Slider at lower end.

March 1973
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TBA700

APPLICATION INFORMATION (continued)

103 72558211
— Vp=9V; = =Vp=3.6V
a.f.voltage |====Vp=52V;typ. values
OCI"OSS fo =100MHz ; Af=% 15kHz
t‘:lgnliToel“ fm=1kHz
(mV)
102 =
=T
!l'
Pat’d
4
1 LA zs0e 5048
III
"’ N
\..
1 \‘
“‘
N
e~ noise
107!
1 10 102 103 104 105 v (pv) 108

Typical S/N curves at f.m. reception

A.F. voltage across volume control versus aerial e.m.f. represented by the generator
voltage Vi (e.m.f.) connected to the 75 €2 input of the f.m. front-end.

Test circuit

—_—— e —_————
I—generator . f.m. front-end

7262129

l) Slider at lower end.
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HI-FI FM./LF. AMPLIFIER

TCA420A

The TCA420A is a monolithic integrated f.m./i.f. amplifier for car and hi-fi equipment provided with the

following functions:

® limiter amplifier

symmetrical quadrature detector
symmetrical a.f.c. output
field-strength indication output
stereo decoder switching voltage
adjustable side response suppression
muting

QUICK REFERENCE DATA

Supply voltage (pin 11) Vp typ. 15 V
Supply current (pin 11) Ip typ. 26 mA
Input limiting voltage (—3 dB); fo = 10,7 MHz Vilim typ. 20 uV
A.F. output voltage (pin 5); Af = £15 kHz; r.m.s. value Vo(rms) typ. 115 mV
Signal plus noise-to-noise ratio; Vi > 1 mV; Af = £15 kHz S+N/N typ. 72 dB
IF input voltage; Af = +15 kHz

S+ N/N=26dB Vi typ. 15 uV

S+ N/N =46 dB Vi typ. 45 uv
A.M. rejection; Vi =10 mV; f; = 1 kHz (f.m.); Af=+15 kHz o typ. 50 dB
Total distortion (single tuned circuit); Af = £15 kHz dtot typ. 0,1 %
Centre shift of f.m. detector curve Af=lfg1 - fo2l typ. 7 kHz
Field-strength indication range AV typ. 70 dB
Supply voltage range (pin 11) Vp 6t018 V
Ambient temperature range Tamb —30to +80 °C

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).

February 1980
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L TCA420A

Hi-Fi f.m./i.f. amplifier
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TCA420A

RATINGS

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

Supply voltage (pin 11) Vp=Vi1.16 max. 18 V
Total power dissipation Piot max. 720 mW
Storage temperature Tstg —55 to +150 °C
Operating ambient temperature Tamb —30to +80 °C

CHARACTERISTICS

Vp=8or15V; Tamp = 25 °C; fo = 10,7 MHz; Af = £15 kHz; fm =1 kHz; Rg =30 Q; with de-emphasis
(Cs.6 = 10 nF); adjustment conforms to adjustment procedure unless otherwise specified; the .
characteristics are valid for a TCA420A mounted on a printed-circuit board (see Figs 2, 3 and 4).

Supply voltage range (pin 11) Vp 6t018 V
Vp=8V Vp=15V
. - A typ. 21 26 mA
Supply current; R7.16 = 5 k2; pin 11 Ip < B 35 mA
I.F. amplifier/detector
Input voltages (d.c. value) V13.16: V14-16: V15-16 typ. 2,6 28 V
s . - typ. 20 20 pVv
Input limiting voltage (—3 dB) Vilim < _ 50 uV
I.F. output voltage (peak-to-peak value) }
Vi=5mV; f=1 MHz; without detector circuit; V1-16(p—p)l > 300 320 mV
Z1-16 = Z2-16= 10 M in parallel with 8 pF V2-16(p-p)) typ. 350 375 mV
> 4,7 83V
Output voltages (d.c. value) \\55‘16 } typ. 5,0 95 V
616 < 53 11,0 v
Output voltage difference (d.c. value)
Vi=1mV; Af = £75 kHz Ve < 180 350 mV
A. I;.fiuiatét':ggage; Vj=1mV (pins 5 and 6) v > _ 95 mV
- ° typ. 60 115 mV
Af = %40 kHz Vo typ. 160 307 mV
Af = £75 kHz Vo typ. 300 576 mV

Total distortion; Vj =1 mV; single tuned circuit; Q|_= 20
with de-empbhasis; Cg.g = 10 nF

Af=%15kHz diot < 0,1 0,1 %

Af = +40 kHz diot typ. 0,18 0,18 %

Af=+75 kHz dtot typ. 0,45 0,45 %

without de-emphasis; Cg_g = 220 pF

Af= %15 kHz diot < 0,1 0,1 %

Af = %40 kHz diot typ. 0,22 0,22 %
_ typ. 0,65 0,65 %
=4+

Af=+75 kHz dtot < 1 1%
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Hi-fi f.m./i.f. amplifier TCA420A

Vp=8V |Vp=15V

I.F. input voltage; with filter: B = 250 Hz to 16 kHz
S+N/N = 26 dB; with de-emphasis; Cg.g = 10 nF

Af =215 kHz Vi typ. 15 15 pVv
Af = £75 kHz Vi typ. b 5 uVv
S+N/N = 26 dB; without de-emphasis; C5.g = 220 pF

Af = %15 kHz Vi typ. 20 20 uv
Af =175 kHz Vi typ. 8 8 nv
S+N/N = 46 dB; with de-emphasis; Cg.g = 10 nF

Af =115 kHz Vi typ. 45 45 pVv
Af = £75 kHz Vi typ. 20 20 pVv
S+N/N = 46 dB; without de-emphasis; Cp.g = 220 pF

Af = £15 kHz i Vi typ. 65 65 uVv
Af =175 kHz Vi typ. 30 30 pv

Signal plus noise-to-noise ratio; with filter:
B = 250 Hz to 16 kHz; Vij=1mV
with de-emphasis

Af =215 kHz S+N/N typ. 74 76 dB
Af = 275 kHz S+N/N typ. 88 90 dB
without de-emphasis

Af =215 kHz S+N/N typ. 68 70 dB
Af = £75 kHz S+N/N typ. 82 84 dB

Noise output voltage; weighted conform DIN45405
with de-emphasis
Vi=0 Vho typ. 7 12 mV
Vi=1mV Vho typ. 30 50 uVv
A.M. rejection; with filter: B = 700 Hz to 5 kHz
fm = 70 Hz; Af = 15 kHz (for f.m.);

fm= 1kHz;m=03 (for a.m.); simultaneously modulated

Vi=0,3mV o typ. 52 52 dB

Vi=1mV « typ. 40 40 dB

Vi=10mV o typ. 52 52 dB

V=100 mV o typ. 43 43 dB
Zero crossing shift of f.m. detector curve (see note)

fm = 70 Hz; Af = £75 kHz (for f.m.);

T ! _ typ. 4 7 kHz

fm = 1 kHz; m = 85% (for a.m.) Af=lfg1 - fo2l 9 15 KHz
Detector input impedance Z3.4 4,4 kQ//2,25 pF
Output resistance Rs-11:R6-11 typ. 3,3 I 3.3 k&
Note

Zero crossing shift is defined as the difference between frequencies fo1 at Vi=1mV and f52
at Vj=30uV.
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TCA420A

HHHH

CHARACTERISTICS (continued)
Side response suppression Vp=8V Vp=15V

Input voltage for 10 dB side response suppression at
S1="on" adjust R1,s0 V109.16= 1.3V at V;=0;
S1="'off"; R4=3,9kQ Vi(rms) typ. 35 30 pV

Side response suppression level
Af = £15 kHz; Vi(rms) = 1 mV

control voitage for AVg = —1 dB Vi2-16 typ. 07 0,7 VvV
control voltage for AV, =10 dB Vi2.16 typ. 1.1 1,1V
Muting
Output signal muting at S2 = ‘on’;
reference signal at S2 = ‘off’; .
Vi(rms) = 1 mV; Af =75 kHz; R4= 3,9k AV, typ. —80 —80 dB

Field-strength indication

Output voltages (d.c. value)

Vi=0;18.9=0; Rg.16 = 4.3 kQ Vg.1g typ. 1,75 1,85 V

Vg.16 typ. 1,90 2,00 V

Field-strength indicator current
Rindicator = 2 k;

adj leg= s = =
djust R2s0lg.g=0atV;=0and R3=0 S 130 140 uA

measured at Vi(yms) = 120 mV Is9 typ. 190 210 A
Output resistance Ro typ. 810 850 ©
Rg-16 typ. 3,7 3,7 k&
Stereo decoder switching voltage
Reference voltage; without load: 17 =0 V746 typ. 2,05 2,25 V
Output voltage; 110 = 110 max Vio-16 typ. 1,70 1,90 Vv
Available output current —l{0max typ- 0,45 0,85 mA
Output voltage as a function of the
i.f. input voltage AV10-16
R10-16 = 3.9k2; R1=5kQ ) -—\/1 typ. —0,9 -1,2 V/20dB
i
l —_—
20 log Vi
Input voltage for V1g.16=0,8 V
. o - _ typ. 98 100 pV
adjust R1s0 V10.15= 1,3 V at Vj(ymg) = 0 Vi(rms) <« 150 200 uV
Input voltage for V9.1 =13V > — 0,56 mV
adjust R1so V(.16 = 0,8 V at Vj(yms) = 3 mV Vitrms) typ. 1.3 1,3 mV
< - 1,75 mV
Input resistance (pin 7) R7.16  typ. 4 4,7 k2
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TCA420A

Hi-fi f.m./i.f. amplifier
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TCA420A

stereo decoder

o
1k 3,3k8
R1
7 N
10kQ
RS
T e ﬁ
) 220 33k& a.f.
cs] PF R output
12 5
off o™ o4 TCA420A 33kQ
13 4
c7_]_
10nF
R7 T
mutingo—{___} 14 3
4,7k R6
c2 609 co
input O i} 15 2 } :
100nF _|_ 33pF 011_1_560 g;o
Cc3 C10 L TPF Q
68nF 16 1 }
/ 33pF 0,42mH 7279947

(1) Cg = Cp.g (see Fig. 2).
For mono: C8 = 10 nF.
For stereo: C8 = 220 pF.

Fig. 3 Circuit diagram showing components arrangement for printed-circuit board (Fig. 4).
The circuit is similar to the test circuit of Fig. 2.
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J L TCA420A

Hi-fi f.m./i.f. amplifier
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TCA420A

7284064
VO
{dB)
+20 1 Af=
75 kHz[TTT]
+ 40 kHz
A HH
0 + 15 kHz H444
y Ay’ Ao S+N
-20 A
~
—40
—60
\‘
~ N
—80 :
1 10 102 103 104 105 6
Vi (V)
Fig. 5 Vp=15V; fi, =1 kHz; B = 250 Hz tc 16 kHz; typical values.
50 7284065
(¢4
(dB) — L <
y4 N g ™ D
- typ
40 /
/
/
4
4
/
20 7
V4
y
0
1 10 102 103 104 105

Fig. 6 A.M. rejection; f.m.: Af = £15 kHz; fm =70 Hz.
a.m.: m = 30%; f, = 1 kHz; simultaneously modulated.
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TCA420A

Hi-fi f.m./i.f. amplifier

7284066
1
diot
(%)
y/
/
0,5
s ,/
/
P4
t‘,'p//
W
P Fig. 7 Total distortion as a function of frequency
d deviation; single tuned circuit with Q= 20;
& fm = 1 kHz; Cg.g = 220 pF.
Oleel”
0 +25 *50 +75
Af (kHz)
7284067
”
| /o1
d,.J 1 T
\ tot Af=175kHz—
N (%) v
N\ /
1,56
N, /
AN / //
N +40kHz
1
AN \ / / =
N )4 =
™~ =
0,5
N /
™ /
L7
-75 -50 —-25 0 +25 +50 +75
(f5) Af (kHz)
Fig. 8 Total distortion as a function of detuning; single tuned circuit with Q = 20; f,; = 1 kHz;
Cs.6 = 220 pF.
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TCA420A

292 7284068
» T T
' T Ve -16
v =
’f
(V) =
o CAT Ve -16*[11]
P —_',/
2 -
1
] i
|~
mp
1,8 mas
=
<
M~
T
Ve -16
H
1,6
’ 2 103 4 5 6
1 10 10 0 10 10 Vi (V) 10

Fig. 9 Field-strength indication output voltages as a function of i.f. input voltage; R2 adjusted so

Vg.g=0at V;=0; Rindicator + R2=2 k2; for Vg.1g* definition see Fig. 11.

12

February 1980



Hi-fi £.m./i.f. amplifier TCA420A
7284069
100 p—
scale A
division
(%) /’
75 f
V.
4
//
50
Y
%
25 /
/1
1A
_-—-,
01 = 0 02 03 4 5 6
1 1 1 10 10 10
Vi (uv)

Fig. 9 Scale division of indicator as a function of i.f. input voltage; R2 adjusted so Vg.g = 0 at V; = 0;

Rindicator = 2 k€2; R3 adjusted at indication 100%; indicator current = 140 uA; see Fig. 11.

560Q
3,7kQ —
N —
TCA420A —
8
R2
1k
v : T* 3,3 140 uA
8-16 k2
L Fig. 11 Circuit diagram showing field-strength
7 7284070 indicator adjustment components.
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TCA420A

2 7284071
V10-16
(V)
TN N R
0 q N N 7-16=
15 — N N 3
q A [TH4,2k2
\ NI-3,9 k2
H N \ \ }\’&5 Kk
\ \L11 3kQ
1 \ \NHA \ off
AY
\ \] \ stereo: Tl
N NI on
N \ \
N
05 o
R ANAY
N \ \\ \\ N
* ) N \\ \\. \
0 ~ N TS
1 1 102 3 4 5 6
0 10 10 10 Vi (uV) 10
Fig. 12 Stereo decoder switching voltage as a function of i.f. input voltage; R4 = 3,9 k§2; ——— R1 ad-
justed so V10.16 = 0 at V; = 0; see Fig. 13.
5400
TCA420A ’
) 7 10
R1 '
10k R4
3,9kQ
Fig. 13 Circuit diagram showing stereo
2 7 7284072 decoder switching voltage adjustment.
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Hi-fi f.m./i.f. amplifier TCA420A

30 . 7284073 15 ' 7284074 Af=
A +300kHz
Ip o T | Vs-16 7
(mA) A =Ve_16) /1 A*75kHz
(\] 7
/// | “,1, /’// fo
20 // 10 ,1/ ,‘/ ///—75 kHz
/ a4
7 7 7
Y/ 4—300kHz
77,7 ”
l/ //1/ ’1’/
/(./:// A
/ / ‘r' &
10 5 / 4 44 2
77
A/ 404
737 7
v Yo
0 0
0 10 Vp (V) 20 0 10 Vp (V) 20
Fig. 14 Supply current consumption. Fig. 15 Output voltage range.
150 7284075 15 7284076
v /
o d
- “tot
(mv) tﬁ/ )
100 // 1
7
/ Af=
+75kHz
50 / 0,5 l
+40kHz™]
i |
+15kHz_|
0 0 [ |
0 . 10 Vp (V) 20 0 10 Vp (V) 20
Fig. 16 A.F. output voltage; Af = £15 kHz; Fig. 17 Total distortion; fr, = 1 kHz;
fm=1kHz; Vi=1mV. Vi =1mV; Cs.g =220 pF.
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TCA420A J L

33 pF

r— ——15pF r——-

! 11 1
I ml l |
820 | lssol | |
HQ | L e 1%Q | L2 |
AT A
| 44 |

il
1 -
—l’——l 15pF Lo
Z ;7284077

Fig. 18 Example of the TCA420A when using a detector with two tuned circuits; fo = 10,7 MHz;
L1=L2~0,4 uH; Qg = 70.

Adjustment of the detector:
When havingani.f. input signal on top of the limiter capability, L2 should be detuned, L1 should be
adjusted to minimum distortion, and then L2 to minimum distortion.

33pF

2 7284078
||
T
diot
(%)
1,5
1
Af=
N +75kHz /|
0,5
™ “—1+ 40kH
™S \ = i /‘27
- N A A
) ] e~ L ___,/
-75 —50 -25 0 +25 +50 +75
(fo) Af (kHz)

Fig. 19 Total distortion as a function of detuning; circuit as Fig. 18; f;, = 1 kHz; Cg.g = 220 pF.
Vo =500 mV for a frequency deviation Af = £75 kHz and d¢gt <0,1%.
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Hi-fi f.m./i.f. amplifier

TCA420A

APPLICATION INFORMATION

5,6 pF l ‘
It
o
L]
i.f. input 15pF 100 {100
voltage —=pF ==pF 3 TCA420A
(Vi) L2 L3
! 330 [
Q

7

J, 10nFi—|ﬁ‘

68nF

J[— 7284079

Fig. 20 I.F. coupling circuit, using L.C filter; L1 =L2=7+7 turns h.f. litz wire (b x 0,04); L3 =3 turns
h.f. iitz wire wound on L2 (5 x 0,04).

i.f. input <5pF
voitage o—}
V)

B

A

1007

7

15
.l. .HA |3[3°9 13
r:_—] -] T TCA420A
10n‘-|- 14
68nF"L

'}

l/ 7284080

Fig. 21 I.F. coupling circuit, using ceramic filter; L1= 14 turns h.f. litz wire {5 x 0,04), tab at 3 turns.
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TCA420A

APPLICATION INFORMATION (continued)

\i l
to 10nF <140#A &7kﬂ
stere0 ¢————————— Ri<2k&Q
decoder
Y
10nF
HIE 3,9
N I]_ k’Q
1uF
A\
§ I 100nF
b 390
Vp —
+
on O Y I100uF

13 4
10nF
508 }14 3
500 Vi 68nF| 33pF
| 15 21—}
v 100nF _Lseo 820
G L TpF Q
> L
R ' ey
4 33pF UTH

(1) For mono: Cg.g = 10 nF.
For stereo: Cg_g = 220 pF.

Fig. 22 Applicati'on example of using TCA420A.

12 _LL_.:,_I_,
off 97 s TCA420A
, aTkQ

7279948
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TCAS530

INTEGRATED VOLTAGE STABILIZER

The TCA530 is an adjustable 30 V integrated circuit voltage stabilizer for use with variable capacitance

diodes.

The circuit features: continuous short-circuit protected output, a.f.c. control voltage input, internal
switch-on delay (can be adjusted externally), pre-stabilization and crystal temperature control (temper-

ature sensor and heater).

QUICK REFERENCE DATA

Input (supply) voltage range (for Rj = 3,3 kS2)

Output voltage

Amplitude range of output voltage for a.f.c.

Variation of output voltage as a function of:

input (supply) voltage variations
output current variations
temperature variations

heater voltage variations

Output current

Vi=Ve
Vo =Ve-16
AVg.16

AVg.12/AV)
AVg.12/Alg
AVE.12/ATamp
AVg.12/AV1.16

50068 V
typ. 30 v
typ. £0,75 V
typ. 0,2 mv/V
typ. 0,5 mV/mA
typ. 0,1 mV/K
typ. 0,2 mv/Vv
typ. 3,0 mA

TEMPERATURE

& HEATER

Allowable output voltage range Vo=Ve.16 25t030x0,75 V
Allowable output current range lg 0to4,6 mA
input Ri 5 6
voltage 1T} REGULATOR Vot Vare
V) il
Q
PRE- TCA530
1% | STABILIZATION 8 []
external -3 s . —_
timing circuit T r 4
» ‘ | ‘
i MUTING . EFE! E CONTROL
o mplifer . SwiTcH 9 I— VOLTAGE ! AMPLIFIER
. |
_________ ] i
|
|

|
I SENSOR
|

10 1

184

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).

heater
voltage

afc. control
voitage input

Fig. 1 Block diagram.

7270339.3

ka
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TCA530

RATINGS

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

Voltages: pin 1 (heater voltage)
) pin 3 (muting switch supply)
pins 10 and 11 (a.f.c. input control voltage)
Currents: pin 3
pin4
pin5
pin 6
pin 8
pin 10
pin 11
pin 14
Total power dissipation (excluding heater power)
at Tamp =60°C
Storage temperature
Operating ambient temperature

CHARACTERISTICS

Vi.16 0to 20
V3.1ig  max. 15
£V10-11 max. 6
tl3 max. 5
I4 max. 500
i max. 25
lg max. 30
Ig max. 500
1o max. 500
114 max. 500
114 max. 15
Piot max. 500
Tstg —55 to + 150
Tamb —-20 to + 80

V6.12=30V; V10,12 =V11.12= 10 V; V116 = 15 V; Tamp = 25 °C; measured in Fig. 3.

Voltage controi
Input (supply) voltage range®
Rj =33 k; Ig=3,5mA

Current consumption

Regulator voltage drop
within operating range of
the pre-stabilizer

outside operating range of
the pre-stabilizer**

Qutput current (start of current limiting)

Internal reference voltage

V5.6

V5.6

Vg.12

50 to 68

typ. 8,1
5,2t0 11,0

typ. lg+(1,1£0,3)
typ. 2,7
2t03,56

< 6
> 8
typ. 20

18,210 21,8

\

mA
uA
mA
mA -
uA
uA
1A
mA

mW
oC
oC

mA
mA

mA

* For other input (supply) voltage ranges and output currents, the series resistor Rj has to be altered

(see also Fig. 2).

** The specified output voltage dependency of the input (supply) voltage is not guaranteéd outside

the operating range of the pre-stabilizer.
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Integrated voltage stabilizer

TCA530

input current of control amplifier

Variation of output voltage as a function of *
input (supply) voltage variations
output current variations
temperature variations
heater voltage variations

Hum suppression at f = 50 Hz
between input (supply) voltage and pin 6
between pins 5 and 6
between pins 1 and 6

Output noise voltage at f = 10 Hz to 15 kHz (r.m.s. value)

A.F.C. control amplifier
Common mode input voltage range
Common mode rejection ratio

Input current

Input resistance

Ratic between output voltage variation
and a.f.c. input voltage variation

Amplitude range of cutput voltage

Muting switch

]

AVg.12/AV|
AVg.12/Alg
AVg.12/ATamb
AVe.12/AV1.16

Va(rms)
V10-12= V1112
CMRR

lto=111
Ri(10-11)

AVE.12/4V10-11
AVe.12

typ 0,5 pA

< 1 wA
typ. 0,2 mv/Vv
typ. 6,5 mV/mA
typ. 0,1 mV/K
typ. 0,2 mV/V
typ. 80 dB

typ. 60 dB

typ. 80 dB

< 50 uVv

6,0t0 18,0 V

typ. 60 dB
typ. 0,1 uA
< 0,5 pA
> 1T MQ
1,2:1

typ. +0,756 V
+05t0+x1,0 V

When the crystal temperature has reached approximately its stationary final value, the output of the
muting switch {pin 3) becomes high-ohmic. The switching of pin 3 can be delayed by an external

RC-circuit at pin 4 or by a switching voltage.
Muting switch ON (pin 3 low-ohmic)

Input voltage

input current

Output saturation voltage at I3 = 1 mA

Muting switch OFF (pin 3 high-ohmic)
Input voltage

Input current

Output voltage

Output current

Internal switch-on delay

V416
Ig

V3-16sat

V416
Ia
V316
i3
tg

* External component value changes are not taken into account.

< 8V
typ. 1 uA
typ. 0,45 Vv
< 06 V
8to 11 V
> 0,1 pA
< 15 V
< 1 nA
< 3s
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TCAS30

CHARACTERISTICS (continued)
Crystal temperature control

Heater voltage range Vi.16 8to20 V
Heater peak current at switching on | typ. 230 mA
P 9 ™ < 300 mA
Continuous heater current at V1.1 =15V [ typ. 40 mA
1-16 1 < 55 mA
Continuous heater power Ph typ. 600 mW
7284314
90 i=
56k
V =]
| =
V o]
(V) = e 4,7k
’/
= o )
1 et 4
70 o = = A== 3.9k
1 1 1" o
=Bl = Hil e NS A 3.3k0
1 . I m——
o amiE CETT —— T e 2,7 kO
L1 - L4~ ——
= ——— = = 2,2k
50 |= = e - . 1,8k
= = 1 1,5k
s e e 1,2k82
] === 1k§2
30
0 1 2 3 |6 (mA) 4

Fig. 2 Curves to obtain Rj-values for various input (supply) voltages and/or output currents.
Conditions: V.12 =30 V; tolerance of lg = + 20%; Rg.14 = 3,6 k<2; tolerance of R; = + 2%.

Above the dotted curve a tolerance of V| (Vp) of = 15% is allowed.
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Integrated voltage stabilizer

TCA530

unstabilized
input voltage
- heater
o stabilized 3,3k output It
*3,32';? output voltage +2% | [R; muting switch vi?.p:%e
10ke sk Lo 1 10uF @
R m 22MQ
+2% '
<1uF 1009 ! | . +
i Wi AR i
| - 1
8 7 6 5 4 3] 19090 2! 1
Y
CONTROL REGULATOR 100 D P CRYSTAL TEMPERATURE
Q CONTROL
AMPLIFIER
_ ey SENSOR HEATER
;l MUTING
+ SWITCH
35V
REFERENCE D P
VOLTAGE {
@ 222V
TCAS530
A.F.C.
CONTROL
AMP. "
+ — PRE—STABILIZATION
9 10 11 12 113 14 15 16
T I
+
21,5uF t— 1 R’
0,1uF A 1 b
y  47kQ [‘]47 k2 36k gk 7284315
2%
a.f.c. control ”

voltage inputs

(1) 1t is recommended that fixed resistors of the same kind be used for the voltage divider.

The voltage divider of Fig. 4 can be used when a narrow temperature dependency is required.
(2) This capacitor can be applied to increase the internal delay.
(3) This resistor is recommended when the IC is not soldered on a printed-circuit board.
(4) Can be connected to pin 6, for example.

Fig. 3 Test circuit.
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TCAS530

V| (Vp)
6 » VOstab = —
30V 6
r[]68kQ+2%
Vostab =
8 Rpo 30V
100k
TCAB30 15k +2%
12 8 10kQ2
D% 1284316 TCA530
. . 33k +2%
Fig. 4 Voltage divider for the narrowest
possible temperature dependency. 12
7 7284317

Fig. 5 Circuit extension by means of a
series transistor at the output, for output
currents > 4,6 mA.

The following table gives some resistor value examples for various output voltages with AR/R <t 2%
and ARp/Rp < * 20%.

VOstab | Rpp R21 R22 R23 Rp1 R1 | R2
v kQ k2 kS kQ Kk kQ | kQ
30 100 200 82 300 10 20 | 10
30 47 180 82 300 47 100 | 47
29 22 39 | 18
28 100 220 75 300 22 39 | 15
28 47 300 100 430
27 47 68 | 24
26 22 27 | 82
25 100 560 91 390 47 47 | 12
25 47 620 100 430

The series resistors Rj and R’ (see Fig. 3), as well as the input {supply) voltage V| (Vp), have to be
adapted to the chosen output voltages VQgtah-
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‘ L TCA530

Integrated voltage stabilizer
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J L TCAT730A

D.C. VOLUME AND BALANCE STEREO CONTROL CIRCUIT

The TCA730A is a monolithic integrated circuit for controlling volume and balance in stereo

amplifiers by means of a d.c. voltage.
Features:

physiological volume control
balance control

internal amplifier

high-ohmic signals inputs

internal supply voltage stabilization
converter for the control voltage

QUICK REFERENCE DATA

Supply voltage (pin 8) Vp typ. 15 V
Supply current (pin 8) Ip typ. 35 mA
Input voltage range (r.m.s. value) Vi(rms) 01t 1,7 V
Nominal input voltage; m = 1 (r.m.s. value) Vi(rms) typ. 05V
Input resistance R; typ. 250 k2
Output voltage at nominal output power (r.m.s. value) Vo(rms) typ. 1V
Volume control range Gy +20 to —80 dB
Channel balance AGy typ. 1 dB
Balance control range Gy +5to —7 dB
Total distortion at Vg (rms) = 1V diot typ. 0,1 %
Channel separation a typ. 55 dB
Signal-to-noise ratio S/N typ. 67 dB
Frequency response (—1 dB) 20 Hz to 20 kHz
Volume control voltage range V13-15 21095 V
Balance control voltage range V12.15 25t09,0 V
Supply voltage range (pin 8) Vp 13,5t0 16,5 V
Ambient temperature range Tamb —30to +80 °C

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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TCA730A

(left output) (right output)
3,9k 100 pF VoiRL Vo:RL 100 pF 3,9 ko
N
22kQ 22k T 10KF 10FES 22ka 22kQ
— 1
4,7k 1nF 1nF 4,7kQ
100k 2,2kQ H o 2,2kQ 100kQ
+ on off 47 nF 47nF off on
§ ”] physiology physiology
100k 100k$
+Vg—{ 1o
+15V—» 56kQ  22kQ ic. 22kQ 5,6 kQ
& g M 1 .
10uF S 8 7 6 5 4 3 2 1 SR 10uF
(4V) i (4v)
N
N\} N\l/ +
5 G
A i
INTERNAL
SUPPLY N P -
3kQ @ < >
TCA730A
I—:
20dB i
+ +
1 J, BALANCE| VOLUME v | 20dB
CONTROL|CONTROL -
T 5 1 1 5 +
N + v
+H— N — N g —
9 10 1 12 13 14 7Lvs 16
1 >
270kQ 7278950
volume
10
47“,=‘_];+ 270kQ 75kQ ke 27k
(10v) 0.1 J-
l uF 1— balance 0.1uF
4
10k 10kQ  4,3kQ
Vi;Rg +15V ViiRg

(left input)  (Pin 8) (right input)

(1) 6,6 Vgg; Vi1=46V
(2) 0,35 Vp +0,65 Vgg; Vp=5,7 V.

Fig. 1 Block diagram with external circuitry.
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D.C. volume and balance stereo control circuit TCA73OA

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

Supply voltage (pin 8) Vp max. 18 V
Input voltages V11-15: V14-15 2;?( Vg x
Control voltages V12-15:V13-15 min. -5V
max. 12 vV
Total power dissipation Piot max. 900 mW
Storage temperature range Tstg —55 to +150 °C
Operating ambient temperature range Tamb —30 to +80 ©C

CHARACTERISTICS

Vp = 15 V; Tamp = 25 9C; measured in Fig. 1; balance control in mid-position (V12.1g9 = 0); physiology
switch off; f = 1 kHz; Rg = 22 kQ; R|_ = 5,6 k2; unless otherwise specified.

Supply voltage range (pin 8) Vp 13,56t0 16,5 V
typ. 35 mA
Supply current Ip 55 10 43 mA

Control range

Voltage gain range Gy 0to 20 dB
Voltage gain at V13.15= 9,5 V (0,63 V typ. 20 dB
oltage gain at V13-15 ( P Gy 181022 dB
Voltage attenuation range Gy 0to —80 dB
. _ > —75 dB

Voltage attenuation at V13.15 =3V (0,2 Vp) Gy typ. —80 dB
Balance control range at G, = —10 dB +565to—7 dB

Control inputs
Recommended control voltage range

volume V13-15 2t095 V
balance V12-15 25t90 V
Control voltage for G, = —10dB; V12.10=0 V13-15 6,7t07,1 V*
Control voltage for balance 0 dB; V13.15 =69V V12-10 typ. 00,2 V
typ. 59V
Internal supply voltage (0,35 Vp + 0,65 VRE) V10-15 571061 V
Output resistance (pin 10) Ro10 typ. 3 k&
Control current
_ typ. - 15 pA
volume (V13.15=6,9 V) 13 < 50 wA
- typ. 8 A
balance (V12.15= 5,9 V) l12 < 25 uA
Input resistance
pin 13 {(volume) Ri13 typ. 500 k2
pin 12 (balance) Ri12 typ. 600 kQ

* Typical value 6,9 V.
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TCA730A

CHARACTERISTICS (continued)

Signal processing

Frequency response (—1 dB)

Input resistance; R11.10 = R14-10 = 270 k2 (pins 11; 14)

Output resistance (pins 3; 5)

Maximum input voltage; Vo (rms) < 1 V; dgt = 0,7 % (r.m.s. value)

Maximum output voltage; Vi(rms) < 1 V; diot = 0,7% (r.m.s. value)

Nominal input voltage; m = 1 (r.m.s. value)
Nominal output voltage at nominal output power (r.m.s. value)
Total distortion

Vo(rms) = 1 V: Gy = maximum
Vo(rms) = 1 ViV (rms) =1V
Vo(rms) =50 mV; V|(rms) =150 mV

Vo(rms) = 50 mV; Viirms) =1V

Output noise voltage; f = 20 Hz to 20 kHz
signal plus noise voltage (r.m.s. value)
Gy =—60dB
Gy, =-10dB
Gy, = maximum (+20 dB)

noise voltage; weighted conform DIN45405 (peak value)
Gy =-60dB :

Gy=-10dB
Gy = maximum (+20 dB)

Channel separation; G, = £20dB; Vi = Vo<1V
f=250 Hz to 12,5 kHz

f= 40 Hz to 16 kHz

Channel balance
Gy =+ 15 to —50 dB

Gy <50 dB

f
Ri11;14
F‘03;5

Vi(rms)

Vo(rms)

Vi(rms)
Vo(rms)

diot
diot

dtot

diot

Vho(rms)
no(rms)
Vho(rms)

Vho(m)

Vho(m)

Vho(m)

AG,

AGy

20 Hz to 20
typ. 250
typ. 10
> 1,3
typ. 1,7
> 1,8
typ. 2,0
typ. 0,5
typ. 1
typ. 0,07
< 0,2
typ. 0,2
typ. 0,03
< 0,1 9
typ. 0,2
typ. 6
typ. 15
typ. 100
typ. 15
typ. 35
< 80
typ. 230
< 350
> 52
typ. 53
> 46
typ. 50
typ. 1
< 2
typ. 2

n'
uv

nv

uv
uv
uv
Y

dB
dB
dB
dB

dB
dB

dB
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D.C. volume and balance stereo control circuit

Amplifier characteristics

TCA730A

Input resistance (pins 11 and 14) Ri11;14 > 3 MQ
D.C. output voltages
(0,35 Vp — 1,35 VBEg) V3.15; V16-15 typ. 42V
(6,6 VBE) V3.15: V16-15 typ. 46V
Quiescent input currents (pins 1,2,6,7,11,14) I l2i e 1751115 114 typ. 0.5 uA
< 2 pA
Input resistance (pins 1,2,6 and 7)
of physiology; without external circuitry Ri1:2:6;7 > 1 MQ
Internal load resistance at outputs
(pins 3,5,9,16) R3.15; R5.15; Ro.15: R10-15  typ. 2 kQ
. . > 40 dB
; .1; G3-2; Gs5.6; G-
Maximum gain; no load G3.1; G3.2; G5.6; G5.7 tp. 43 dB
+20 7278956
Gy
(dB)
0 i <
[~
A
~~
~ \,\‘ |+
_ 20 \\ T~ et
NN .
N |+
N N —
\“~\ h el
~ ~ —_
—40 ™~ ] ™ " .
N N o
N =
\\ /, —_—
.~
—60 N~ - E
10 102 103 104 f (Hz) 108
Fig. 2 Frequency response volume control with physiology.
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TCA730A
+40 7278?52
Gy
(dB)
4
/'4-'--'
['/
0 {
7
Ari
4
/
/
/ / Fig. 3 Volume control curves; without
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D.C. volume and balance stereo control circuit

TCAT730A
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Fig. 5 Balance control curves; Gy tot = —10 dB (V{3.15 = 6,9 V); for balance = 0.
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Fig. 6 Balance control range; V12.15 =251t 9,0 V.
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TCA730A
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Fig. 7 Frequency response of the physiology part.

February 1980



D.C. volume and balance stereo control circuit

TCA730A
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Fig. 8 Physiology control curve; f =1 kHz; balance = 0; V12.15 = 0.
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Fig. 9 Total distortion as a function of r.m.s. input voltage; f = 1 kHz; R|_= 5,6 kQ.
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Fig. 10 Total distortion as a function of r.m.s. output voltage; f= 1 kHz; R = 5,6 k&2.
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D.C. volume and balance stereo control circuit
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D.C. volume and balance stereo control ¢
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TCA730A

APPLICATION INFORMATION (continued)

47nF  22kQ
47k 'NF ——
100k
10uF A
n
4 (left)
104F (4V) _—'[”'_’RLzs,sm
22k 2
! + +Vg
° 7 6 5
+VP
(15v)
5
Vi 01uF 8\
lleft) ——]}- _%_ || TCA730a
Rg
270
X9} [B
10 CONTROL L v2 TCA730A 1+
I 2l CIRCUIT v2 =
47 uF —] VOL./BAL.
(ov)_L 270 *B
't v B
Vi 0,1 uF 14
(right) ——] - _%__ - .
Rg 5
b
16| |13 ] B 3
22k§2
T
VO
+ .
100k {1+ (right)
104F R >56kS
47nF 2,2k @
volume control balance control

12kQ
10kQ
+
= 56k
r—hd:
o

7278949

(1) €13.15 = C12.15 = 1 uF are intended for suppression of the noise when adjusting the mechanical

potentiometers.

(2) For rejecting noise, caused by switching on or off, corresponding muting switches can be used
before or in the output power stage.

Fig. 14 Application example of TCA730A used for volume and balance control.
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TCA740A

D.C. TREBLE AND BASS STEREO CONTROL CIRCUIT

The TCA740A is a monolithic integrated circuit for controlling treble and bass in stereo amplifiers by

means of a d.c. voltage.

Features:

two double potentiometer circuits

feedback control

internal amplifier

high-ohmic signal inputs

converter for the control voltages

low-ohmic and short-circuit protected signal outputs

QUICK REFERENCE DATA

Supply voltage (pin 8)

Supply current (pin 8)

Bass boost and cut at 40 Hz (ref. 1 kHz)

Treble boost and cut at 16 kHz (ref. 1 kHz)

Input/output voltage at dyot = 0,7% (r.m.s. value)

Total distortion at Vg (rms) = 1 V; linear frequency response
CHanneI separation

Output signal plus noise voltage (r.m.s. value)

Frequency response (—1 dB)

Trebte/bass control voltage range

Vp

Vi, o(rms)

dtot
o

Vo (rms)
f

V12-16:V4-16

typ. 15 V

typ. 35 mA
typ. +16 dB
typ. +16 dB

Supply voltage range (pin 8)
Ambient temperature range

typ. 2V
typ. 0,1 %
typ. 70 dB
typ. 45 uv
20 Hz to 20 kHz
18t09,5 V
136t0 16,5 V
—30to +80 ©C

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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TCA740A

Vo: Ri
from pin 11 (left)

+Vp 2,2;4FEL+ _TJO“F

VoiRL
(right)  from pin 13

'OﬂF.I_ i.,*z,zuF
% +_:FI

12k 'Ti from pin 8
6.8 2,2 33nF
] = ” - 12 | kQ bass kQ |12 !_—“'_‘
Vp (16V) T3 l‘_'k 180k kQ 10k kQ 180k
4 ‘r |
8 7 6 5 4 3 2 1
—
H—HY
conTroL| |
INTERNAL CIRCUIT *\/1 VA
SUPPLY {7 G, 5
Vi vy +| = + m

my @

a
A 4

CONTROL
CIRCUIT
I

| 12
N
39k 10k§2
6.8 treble
39kq | K&
; ! )
ng 1,8nF 4 frompin8
39k 39k 39k
+1 uF ) )
ViiRg Vi Rg 7278951
(left) (right)

(1)66 VBg; V1=4,6V
(2) 0,31 Vp+1,4Vgg; Vo = 5,6 V

Fig. 1 Block diagram with external circuitry.
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TCA740A

D.C. treble and bass stereo control circuit

RATINGS ,
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply \)o|tage (pin 8) Vp max. 18 V
Control voltages (pins 4 and 12) Va-16 max. 12V
-Va.16 max. 5V
V1i2.16 max. 12 Vv
-V12.16 max. 5V
Total power dissipation Ptot max. 900 mwW
Storage temperature range Tstg ~ —b5to+ 150 °C
Operating ambient temperature range Tamb —30to +80 °C
CHARACTERISTICS

Vp =15 V; Tamp = 25 ©C; measured in Fig.1; in position ‘linear’ (V4.16=V12.16 = 5,6 V);
Rg =60 Q; R =5,6 k; f= 1 kHz; unless otherwise specified

Supply voltage range (pin 8) Vp 13,6t0 16,5 V
Supply current (pin 8) Ip typ. 34 mA
) 25to45 mA

Signal processing

Voltage gain at linear frequency response Gy typ. 0 dB
Frequency response (—1 dB) f 20 Hz to 20 kHz
Maximum gain variation at f = 1 kHz

at maximum bass/treble boost or cut AGy, < +1,6 dB
Bass boost at 40 Hz (ref. 1 kHz) > 15 dB

V4-16=92V typ. 16 dB
Bass cut at 40 Hz (ref. 1 kHz) > 15 dB

Va-16=2V typ. 16 dB
Treble boost at 16 kHz (ref. 1 kHz) > 15 dB

Vi2.16=9.2V typ. 16 dB
Treble cut at 16 kHz (ref. 1 kHz) > 15 dB

Vi2.16=2V typ. 16 dB
Total distortion

Vo(rms) = 100 mV; f = 1 kHz diot typ. 0,03 %

Vo(rms) = 100 mV; f =40 Hz to 16 kHz diot typ. 0,1 %

- Lf= typ. 0,07 %

Vo(rms) = 1V: f=1kHz dot < 0.2 %

Vo(rms) = 1V; f=40 Hz to 16 kHz dtot typ. 02 %
Input/output voltage at dgot = 0,7 % (r.m.s. value) Vi(rms) = Vo(rms) t>yp 1'2 x
Output signal plus noise voltage (r.m.s. value)

f=20 Hz to 20 kHz Vho(rms) typ. 40 pv
Output noise voltage; weighted conform

DIN45405; peak value Vio(m) we Zx
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TCA740A

CHARACTERISTICS (continued)

Channel separation
f=1kHz
f=250 Hz to 12,5 kHz

f=40 Hz to 16 kHz

Control voltages

Recommended control voltage range
treble/bass

Control voltage at linear frequency response
Quiescent input current

Va.16=V12.16 =2t09,2V
Input resistance (pins 4 and 12)

V4.16=V12-16=56V

Amplifier characteristics
Quiescent input currents; Vi =4,6 V
(pins 1,2,6,7,9, 10, 14 and 15)
Input resistance (pins 1,2,6,7,9,10,14 and 15)
Internal emitter resistance at outputs
Output resistance (pins 3,5,11 and 13)

Maximum gain; no load

D.C. output voltages
V4.16=V12-16=56V (pins3,5,11 and 13)

o typ. 72 dB
o typ. 68 dB
> 50 dB
typ. 58 dB
> ov
V4.16=V12-16 2t09,2 V
< 066VpV
typ. 56 V
V4-16 =V12-16 54158 v
(031Vpto1,4VRg) V
- typ. 6 uA
l4=hz < 25 uA
Rig;12 typ. 800 k2
o typ. 0,6 pA
I1:12:16:17:19:110: 1145115 < 2 pA
Ri 1,2,6,7:9:10;14;15 > 1 mMQ
R3.16 R5-16: R11-16: R13.16  typ. 2 k2
Ro3;5;11;13-16 R
> 40 d8
& typ. 43 dB
typ. 46 Vv
V3-16; V5.16: V11-16; V13.16 431049 V
(6,6 VBg) V
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D.C. treble and bass stereo control circuit TCAT740A
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Fig. 2 Frequency response.
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Fig. 3 Bass control curve at f =40 Hz. Fig. 4 Treble control curve at f = 16 kHz.
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Fig. 5 Total distortion as a function of output voltage; V4.1 = V13.1g = 5,6 V (linear, G, tot = 1);
——— f=1kHz; — — — =40 Hz to 16 kHz.
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D.C. treble and bass stereo control circuit TCA740A

APPLICATION INFORMATION v
39k 1,8nF 33nF 12kQ 10uF (4V) o
—{— —— i (left)
+ >3
180F 250 39k 22 RL>56k2
1uF ¢ 12ke O 120pF
Vi . m 39k <t 180k +——
tleft)  ——|[} — E— @v) 1A (1 +Vg
RG <600 38kQ |4 9 " 6 ; 5
+VP
(15 V)
5 5 s \
TCA740A
CONTROL CONTROL +
CIRCUIT  |— CIRCUIT  }— =
1 2 T
A

And °
B 8 i o
4
4 12 |2 1 3 4
Vi . soka |l e |7 227
trighty +—{[} L— T 12k X e—C T 1200F
Rg<60Q TuF 1.8nF 22kQ 39kn [~ 180k —f
— L @v) n
m 33nF [ 12kQ 106F Vo
T = JF—  trigno
39k
1,8nF 10k R >566kQ
T
3,6k
10kS2 | lo—dg
1,1kQ
treble bass
control | control 7

1uF =3 1uF

+ +
2) ; l 2)
(1) RC network for limiting treble boost (iinear: f_3 gg = 100 kHz}. ™ 72789481
(2) Capacitors are intended for suppression of the noise when adjusting the mechanical potentiometers.

Fig. 6 Application example of TCA740A used for treble and bass control.
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TCA750

MULTI-STABILIZER FOR ELECTRONIC TUNING

The TCA750 is basically a stabilizer for use in electronic tuning systems. The circuit is combined with
an external reference diode which entirely determines the thermal stability of the system and can be
adapted to the stability requirements of AM, FM or TV receivers.

The reference diode BZV38 used in conjunction with the TCA750 form an ideal pair for FM tuners in
radio or TV receivers.

Additional to a stabilized voltage (V41) for the electronic tuning system, the TCA750 incorporates two
other output voltages (V2 and V3) for stabilized supply of the entire receiver combination as well as
the following attractive features:

@ The output current of any of the three stabilizers can be increased by a discrete power transistor
without affecting circuit stability.

@ For mute control at switching on, V42 can be delayed by external components.

An a.f.c. coupling circuit provides a constant correction factor by superimposing an a.f.c. voltage -
on Vy1.

Adjustable a.f.c. amplification factor (< 5).

Pulse or touch contact operation switches off the a.f.c. whilst changing stations.
Delayed switching on of the a.f.c., externally adjustable (tq <2 s).

‘Search tuning becomes very simpie when using the a.f.c. current source (pin 10).

® 2 e e o

All three stabilized outputs are protected against short-circuit and are individually adjustable.

QUICK REFERENCE DATA see page 2

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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TCA750

QUICK REFERENCE DATA

Input voltage range V1316 26,5t054 V
Ambient temperature Tamb typ. 25 OC
Input voltage V13.16 typ. 45V
—= Tuning voltage (V1) * V12-16 21t034 V
Output current (11) * 12 < 145 mA
Stabilizing time tstab typ. 08 s
Temperature coefficient (V1)
TCA750 typ. 1 ppm/°C
BZV38 AVol/AT typ. 30 ppm/°C
Line regulation AV1/AVig typ. 10 ppm/V
—= QOutput voltage (V42) * V1i4-16 81021 V
Output current (12) * l14 < 6 mA
—= Output voltage (V53) * Va.16 8to29 V
Output current (13) * o < 6 mA

* Symbols used in test circuit Fig. 3.

2 May 1979



TCA750

Multi-stabilizer for electronic tuning
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TCA750

RATINGS

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

Input voltage (supply)
A.F.C. input voltages {pins 8 and 9)

Output current
pin 12
pin 14
pin 2
tnput current (pin 11)
Storage temperature
Operating ambient temperature

Total power dissipation

2000

V1316 max. 54 V
Vg.16, Vo.16 max. 17 V
+Vgg max. 6V
I12 max. 556 mA
l14 max. 20 mA
I max. 25 mA
ESET ] max. 6 mA
Tstg —55 to + 150 ©C
Tamb —25to + 150 °C *

see derating curve Fig. 2

72648501

P‘tot

(mw)

1000

-50 0

* See derating curve Fig. 2.

50 100 150 Tampl®C)

Fig. 2 Power derating curve.
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TCA750

Multi-stabilizer for electronic tuning

1
tot from Vo1
Vin P
Vage in™
P S, RT RB2
12kQ
100k0 100 k01
RD ] ry (o]
+—| RA2
47nF Vsw . 12
L% toRT T . V2
13 8 9 11 1 15 1%
n L 1
Vol +Vgrcout 12 | 2 v
RAY stab. stab. stab.
RV y 2 3 RA3
afe ‘afe
4 |—«—{ coupling |—e—] o 3
circuit switch - _‘
Iz RB3
l7,5mA)l RP 5 | l 1 l r - 12k
BZV38 TCA750
g 10 7 gm
Vm) ry RB1 cr2 52
6.4V T
T2l RE
10 afc 7»
TreceT

* Vgfcin is superimposed on a common-mode voltage {Vgom) 0f 5V to 17 V.

Fig. 3 Test circuit and multi-stabilizer peripheral components.

Note to power reduction resistor RD
For worst case conditions (maximum output currents of the three stabilizers and a high supply voltage
Vi) the power dissipation (Pyot) must be reduced by the use of the external resistor RD.

P ducti (Vin — Vol)?

0 ction = ——————

wer reduction )

The minimum permissible value of RD is derived by the formula

Vinmax — Vol — Vafcout

RDpmin =
min 112 = 113 min
where,
113 min= 4,5 MA (stand-by current Ig) E
" l2=l1z*+IgAt + 1 min =
5
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TCA750

CHARACTERISTICS and APPLICATION INFORMATION

Tamb = 25 OC; see test circuit Fig. 3.

Supplies
Input voltage Vin
Input current ltot

Output characteristics

D.C. output resistance (all stabilizers) Rout
Permissible output short-circuit duration

stabilizer 1

stabilizers 2 or 3 fshort
Stabilizer 1
Output voltage range (adjustable) Vol
Output current 11
Stabilizing time tstab
Output voltage temp. coefficient AV1/AT
Line regulation AV 1/AVin

A.F.C. coupling circuit

A.F.C. input voltage (%2 V¢ swing) Vafe in
A.F.C. output voltage (%2 Vggclim swing) Vg lim
A.F.C. output current threshold 10
A.F.C. output current swing lafc lim
A.F.C. off delay tq
Ampilification factor I

A.F.C. slope (Alafc/AV44c in) S
Common-mode voltage Veom
V1 change due to a.f.c. switching AV 1/afc
Asymmetry of a.f.c. input (a.f.c. off) t (Ig-lg)

A.F.C. switch operated by manual switch

Input voltage (a.f.c. on) Vsw
Positive input voltage (a.f.c. off) + Vgw
Negative input voltage (a.f.c. off) —Vsw
Positive input current (a.f.c. off) + 111
Negative input current (a.f.c. off) —I11

A.F.C. switch operated by pulse

Positive trigger pulse peak current +111 pulse
pulse width = 10 us
100 us
1ms
10 ms

Negative trigger pulse peak current —111 pulse

Negative trigger pulse width

note

(4]

BN AW
o

15, 16
15, 16
15, 16

min.
26,5

continuous

typ.

40
10

max.
54

10

0,9
15
3,0

17

0,5

+0,5

()]

N W |

3000
3000
3000
3000
2

\
mA

mA

ppm/°C
ppm/V

mA
mA
mA/V

mV
KA

mA
mA
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Multi-stabilizer for electronic tuning TCA750

Stabilizer 2 note min. typ. max.

Output voltage range (adjustable) Vo2 10 8 - 21 \Y
Output current 12 5 0 - 55 mA
Output voltage temp. coefficient AVy2/AT 7,8 - 45 - ppm/°C
Switch-on delay time tdon " 0 - 6 s
Switching voltage V1i.16 - 08 - 1 \Y%
Stabilizer 3

Output voltage range (adjustable) Vo3 12 8 - 29 \%
Output current 13 5 0 — 5,5 mA
Output voltage temp. coefficient AVo3/AT 7,8 - 45 — ppm/°C
Notes

1. The Vjp range depends on the value of V1 (see Fig. 4).
2. Atl1=5mA, 12 =13=5,5mA, l10=0.
3. Adjustable by means of RA1, RB1 and RP.
4. If a higher level is required from the output of stabilizer 1, the reference diode supply may be
obtained from the emitter of a power transistor connected to the output from stabilizer 3 (see
Fig. 8). In this case, the current available from stabilizer 1 is increased to 12,5 mA (bleeder
current IRA1 =2 mA).
5. At Tamb = 60 ©C maximum with all stabilizers at rated currents.
6. With Vg1 within 0,06% of its steady value.
7. Temperature coefficient at Tamp from 10 OC to 60 OC with Vj, constant, and using metal film
bleed resistors having a temperature coefficient of < 50 ppm/©OC.
8. With all stabilizer output currents constant and within the specified limits.
9. Common-mode voltage = voltage between pins 8 and 16, and 9 and 16 of the I.C.
10. V2 depends on the value of Vo1 (see Fig. 6); adjustable with RA2.
11. Adjustable by means of RT and C11. The delay time is limited by the leakage current of Ct1.
12. V3 depends on the value of V1 (see Fig. 7); adjustable with RA3.
13. The delay time after triggering depends on the value of CT2.
14. With RE = 10 k2 and Tamp = 25 °C.
15. Vgafcout at Vagc in after limiting.
16. With RE = 10 k2; RA1 =12 kQ.
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TCA750
7264572.3 3 7264580.4 25
S
60 lconst Al
v (typ.) _afe
(\'/’; (mA) AVafcin
‘\:\«\‘\x
50 oo 2 2
N
S
40 ‘ g \ ™~ ]
\.\\.(\\\ = \
oA 1 N 15
N AT N
o AN
30 — ] iconst
e N
20 0 1
20 25 30 Vol (V) 35 0 25  Re(kQ) 50
Fig. 4 Range of values for V1. Fig. 5 Determination of 11g and S-factor
7264571.3 (S = a.f.c. slope) from RE. 7264573.3
25 40
Vo2 V3
(v) {v)
20 30
& ¢
(\\6\\ e‘\.\“\\
& WP
15 F 20 NI
o,
10 10 Vo3 lower limit
Vo2 lower limit
5 0
20 25 30 Vo1 (V) 35 20 25 30 Vol (V) 35

Fig. 6 Range of values for V2.

Fig. 7 Range of val

ues for V3.
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TCA760B

INTEGRATED AUDIO AMPLIFIER

The TCA760B is a monolithic integrated audio amplifier incorporating high flexibility for
applications in battery and mains-fed equipment.

Due to special internal circuitry (stabilization, temperature correction, high a.c. feed-
back of 20 dB) the cross-over distortion is negligible over the entire supply voltage range
(5 to 14 V). Presetting is not required for the quiescent current (5 to 15,7 mA), it is in-
ternally adjusted.

Additional features are:
- low noise output voltage;
- high peak current (1 A);
. - high unloaded supply voltage (15 V);
- high gain (closed loop 15 dB at a feedback of 20 dB);
- safe operation regarding second breakdown;
- high ripple rejection.

The device will withstand repetitive short circuits across the speaker load if the absolute
maximum junction temperature is not exceeded.

QUICK REFERENCE DATA

Supply voltage range Vp S5tol4d V
Total quiescent current Lot 5to 15,7 mA
Supply voltage (peak value) VpMm  max. 15 Vv
Output power at deor = 10%

atVp= 9V;Ry =8Q Py typ. 1,1 W

atVp = 12 V; R, =8¢ Po typ. 2,1 W
Total distortion before clipping deot  tYP. 0,7 %
Input impedance |zi]  typ- 15 k@
Sensitivity for Pg at deot = 10% Vi typ. 10 mv

PACKAGE OUTLINE

16-lead DIL; plastic (SOT-38).

February 1980 , | ‘ l 1



TCA760B

CIRCUIT DIAGRAM R10
80 f ] -0
R12
3600
'/[ 09
TR8
Tk
R8 | [R9 | [R11 | l:
800) Js 1k TR10
o Tk :
7¢ R13
TR6 3k 013
TR7 »——, TRS
Ri4 R15
1,4 20kn.
ko
TR1
—O L
5 b cL
6 1 16 7268984 .1

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

Voltages

Supply voltage (pin 11)

Unloaded supply voltage (pin 11; peak value)
(no-signal condition)

Currents

Output current (pin 13, 11, 4)

Non-repetitive peak output current (pin 13, 11, 4)

Power dissipation 1)
Total power dissipation at T,myp = 25 °C.
Temperatures

'Storage temperature

Operating ambient temperature

1y See derating curve on page 3.

Vii-16 max.

Vll—léM max.

Ip max.
IOSI\/I max.
Piot max,
Tstg -55
Tamb -25

14 Vv

15 Vv

I A

2 A

1,4 W

to +125 oC
to+125 OC

October 1976



TCA7608B

7268985.1

2
Ptot
(w)

1 h,

M
.
AN
\‘
0
-25 25 50 75 100 125
Tamp {°C)

Design data

Pin 6to 4 voltage
Pin 13 to 16 voltage
Pin 11 to 13 voltage

Vg 4 max. 6 V
V13_ 16 max. 14 \%
Vii-13 max. 14 VvV

October 1976
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TCA760B

CHARACTERISTICS at Topy, =25 °C; Vp = 9 V; R, = 8 Q unless otherwise specified

D.C. characteristics

Supply voltage range Vii-16 5to14 V
typ.

Total quiescent current - 117 tor { yP 5 to 1512 m Iy

Saturation voltages of output stages at I, = 0,5 A VcEsat < 0,9 Vv

A.C. characteristics

A.F. output power at onset of clipping Py typ. 0,8 W 3)
at deoe = 10% Po typ. L1 w
Open loop voltage gain Gy typ. 70 dB
Total harmonic distortion at Pb=0,7W dror i}fp. 0’; ;72
Noise output power at Rg = 0 Py typ. 2 W l)2)
Input sensitivity at P, = 0,7 W Vi 4to08,5 mV
Input impedance |Zi] typ. 15 kQ
Equivalent input noise voltage at Rg=7kQ Vu { t<yp. ;’g Ll\\; 1)2)'

1) Measured without signal,
2) Measured at a frequency ranging from 30 Hz to 15 kHz.

3) Measured across Ry,.

4 ’ ' ’ October 1976



\‘ TCA760B

APPLICATION INFORMATION

Supply voltage Vi1_16 6 6 7,5 7,5 9 9 10 12 A%
Load resistance Ry, | 4 8 4 8 4 8 8 8 |@
A.F. output power 0,45 0,35 0,8| 0,6 1,1 0,9 1,2 1,4l W b
at onset of clipping 0,42 0,33 0,7 0,57 1,0 0,8 1,1 L,3|w 2)
A.F. output power 0,66 0,48 1,1 0,8 1,5 1,2 1,5 2,1|lw D
at deor = 10% 0,62| 0,46 ,0| 0,78 1,4 1L,1| 1,45 2,0|W 2)
Sensitivity
for Py =50 mW Vj 1,4 2,0 1,4 2,0 1,4 2,0 2,0 2,0 | mV
for dior = 10% Vi 4,8 7,0 8,0 9,0 10 10 11,0 12,0 | mV
Tamp (maximum) 93 107 78 99 45 87 81 45 oC
Supply current for
full output power 185 125 1 225 165 300 190 215 250 mA
Quiescent current Iioe 10,0 10,0 10,0( 10,0 10,0 | 10,0| 10,0 10,0 | mA
Value of R1 47 47 47 47 47 47 47 47 Q
R2 100 100 100 100 100 100 100 100 Q
R3 1 1 1 1 1 1 1 1 Q
Cl 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6 | pF
C2 47 47 47 47 47 47 47 47 n
C3 125 125 125 125 125 125 125 125 na
C4 470 220 470 220 470 220 220 220 uF
C5 1000 470 1000 470 1000 470 470 470 ny
Cc6 150 150 150 150 150 150 150 150 nF
Cc7 47 47 47 47 47 47 47 47 pF
Input impedance |Zj | 15 15 15 15 15 15 15 15 kQ
Closed loop
voltage gain Gy 50 50 50 50 50 50 50 50 dB 3)
Open loop ‘
voltage gain Gy 66 68 70 71 70 74 76 78 dB
Frequency response | <& see pages 9 and 10 —
Noise output power Py 4 2 nw 4
Noise output power Py 50 25 nW 5)

1) Measured before output capacitor (C3).

2) Measured across Ry,.

3) AtR1 =47 Q. The gain can be increased by decreasing the value of R1; at decreasing
the gain level however the maximum tolerated value of R1 amounts to 100 Q; at further
decrease of the gain an attenuator at the input is preferred.

4)Rg =0 Q; frequency range 30 Hz to 15 kHz.
5) Rg = 7 kQ; frequency range 30 Hz to 15 kHz.
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TCA760B “

APPLICATION INFORMATION (continued)
General notes
1. Prescription for print lay-out:

Pin 1 must be used as a ground connection for the input circuit.

Pin 16 must be used for the output circuit and for connection of the negative supply
voltage.

The pins 16 and 1 have to be interconnected as close to the package as possible to
prevent a common impedance in the ground line. )

2. The smoothing capacitor across the supply must be connected close to the pins.
3. To prevent radio signals in the low frequency amplifier a small capacitor of about

560 pF between pins 6 and 1 is preferred.

Basic power amplifier

+
—O0 Vp
c3 80
125|JFT
+
c1 6 8 |11 |9 + cs
°_‘m7_ " 470pF
16WF | TCATE0B L e
TzzopF
4IPS 16 R3
v, LTuF 10
R1
Cc6
l 470 T1500F
o— - —0
7268982.3
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TCA7608B

APPLICATION INFORMATION  (continued)
Power amplifier for mains-fed supply

When using a mains-fed power supply with high ripple it is advantageous to connect the
speaker to ground by bootstrapping pin 9.
pin 7 is available for extra hum suppression (see graphs on page 9).

+
O Vp
c3 10090
c7
125pF
WTvF [+ o0 ‘Ti
. 7] ls {11 [o )
o— J 32pF
T 13 T
16uF | TCAT60B e
+ == 220uF
LTI )] T
c2 10 WF
Vi 4LTuF
~ R
R1 Ccé 80
470 150nFT
o— 4 o
7268983.4
w ‘
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TCA760B

7268986.1

10

LTI

R =80;Vp=9V

dtot
(%)

7,5

2,5

1073

1072

107!

Po (W)

10
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\\ TCA760B

APPLICATION INFORMATION  (continued)

The influence on the hum suppression when a capacitor of 10 pF is connected between

pins 7 and 1 is shown in the graph below.
An increase of the capacitor value gives no further improvement in hum suppression.

|"Vni"|
1~~~ 0 Vp

Cc3 10002
c7
+ 125pF T v
o1 7] |8 |11 [o +
o—| 6 32pF
+ 13 . T
16uF TCA760B r
1 16 |:L
1 c2 wouF
Vi 47yuF Vio
RL
470 150nFT
Y
o s . —O
»f 72702762 —
’ .
60 72679771
ripple
rejection
i A
Vho s
(dB)
C7=10yF -~
40 W=
—
e
20 T
-
Cc7=0
L—
W
0
10 102 f (Hz2) 103
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TCA760B

10

7267976
| TTTTTIT I T 171
VF,:QV; RL=8ﬂ;RS=m
AG C=560 pF between pins 6 and 1[
v
(dB)
0 .l b,
VAW, AN
1/
i VAN 4 N
-1 L1 7
ARV 4
VARV 4 \
/ \
/7 \
-2 / 1
i \
/ \
/ \
! \
7 1
c2= 47 pyF L 22 oF
102 103 104 f (Hz) 10°
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TDA10G1A
TDA100O1AT

INTERFERENCE ABSORPTION CIRCUIT

The TDA1001A is a monolithic integrated circuit for very effectively suppressing interference which,
especially in FM mono and stereo receivers, disturbs the quality of reception.
The operation is based on the use of a high-pass filter separating the interference from the a.f. signal.
The interference pulses are amplified to trigger a one shot. In this way gating pulses are obtained
interrupting the audio signal, which is delayed by a low-pass filter, during the interference periods, the
output being kept constant for that time. A 19 kHz filter can be externally connected to sustain the
stereo pilot signal during suppression for improved performance as described below.

An integrating network decreases the trigger sensitivity for interference of high duty factor, so that
the receiver remains operative even during periods of continuous interference.

QUICK REFERENCE DATA

Supply voltage range Vp=Vg.16 8t 15 V
Ambient temperature Tamb typ. 25 °C
Supply voltage Vp nom. 12V
Total quiescent current lyot typ. 15 mA
A.F. input signal handling (peak-to-peak value)
diot <1%; f=1kHz Viitelpp) < 156V
Input impedance at f = 40 kHz (pin 1) 1Zil > 30 k&
. i V6-16
Audio voltage gain -— typ. 0,8 dB
V116
Total distortion
f=1KkHz; Vi(yms) <05V diot typ. 0,35 %
Residual gate pulse in output signal (pin 6)
(peak-to-peak value) Vig-16(p-p) < 4 mV
Interference trigger sensitivity (adjustable)
R13 = 3,3 k€2; peak value ViieM typ. 50 mV
R13 = 2,6 k§2; peak value Vi-16M typ. 42 mV
Suppression pulse duration (pin 10) tg 20 to 35 us

PACKAGE OUTLINES
TDA1001A: 16-lead DIL; plastic (SOT-38)

TDA1001AT: 16-lead flat pack; plastic (SO-16; SOT-109A).
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TDA1001A

Interference absorption circuit

TDA10O1AT

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pin 9) Vp max. 18 V
D.C. input voltage (pin 1) Vi.16 max. Vp V

. —lg max. 15 mA
D.C. output current (pin 6) +lg max. 1 mA
Storage temperature Tstg —65 to + 150 °C
Operating ambient temperature® Tamb —-30to+80 °C

* Based on nominal application, Fig. 3; for deviating periphery see power derating curve Fig. 2.

7284201
9 .
Ptot
(W)
1,6
1 P
hS
~
05 ~
~
9—50 0 50 100 o 150
Tamb( C)

Fig. 2 Power derating curves; SOT-38; ——— S0-16, SOT-109A
mounted on a ceramic substrate of 50 x 15 x 0,7 mm.
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TDA1001A
TDA1001AT

CHARACTERISTICS measured in Fig. 3
D.C. characteristics at Ty = 25 °C

Supply voltage

Total quiescent current at Vp =12 V

A.C. characteristics at Tymp =25 °C; Vp=12 V.
Preamplifier; delay and gating circuit; output stage
(input: pin 1; output: pin 6)

A.F. input signal handling (peak-to-peak value)
for diot < 1% at pin 6; f = 1 kHz

Input impedance (pin 1)
f=40 kHz

Input impedance (pin 3)
f=1kHz

Input impedance (pin 5)
f =1 kHz, during suppression
(gating circuit non-conducting)

Audio voltage gain

Residual gate pulse in output signal (pin 6)
(peak-to-peak value)
see note 1

Discharge current at pin 5

Total distortion; no-interference condition {pin 6)
f=1kHz; Vi{ymg) <0,5 V

Preampiifier; interference separator; pulse converter; one shot
(input: pin 1; output: pin 10)

Vp typ.

typ.

ot <yp
V1-16(p-p) <
1Z; >
1Zi] : >
1Zi] >

V6-16 tvp

V1.16

Vr6-16(p-p) <

lds <
typ.
deot <

12V
8to15 V

15 mA
25 mA

30 kQ

230 k&

0,8 dB

250 nA
0,35 %

Input signal: sine-wave of 120 kHz (high-pass filter characteristic is V14.16/V1.16 = —2 dB at 120 kHz)

Interference trlgger sensitivity at 120 kHz {pin 1)
(r.m.s. values); see note 2

control function OFF (pin 12 connected to pin 9)
at R13=3,3 k2

at R13=2,5 k2

control function ON
at R13=3,3 k)
at R13=2,5 kQ

For notes see next page.

typ.
V1-16(rms)

tvyp.
V1-16(rms) e
V1-16(rms) typ.
V1-16(rms) typ.

30 mV
20t0 42 mV

25 mV
181036 mV

170 mv
145 mV
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interference absorption circuit TDA1001A

TDA1OOIAT
Input signal: pulse signal with ty, = 10 us; repetition frequency f, = 1 kHz; pulse rise
and fall times t, =t =6 ns

Pulse trigger sensitivity {pulse peak value); see note 2

control function OFF (pin 12 connected to pin 9)

at R13 =33 k& V1.16M typ. 50 mV

at R13=2,56 kQ V1i.16M typ. 42 mV
Suppression pulse duration of ‘one shot’; see note 3 tg 2010 35 us

Noise threshold circuit
(input: pin 1; output: pin 12 with respect to pin 9)
Input signal: sine-wave of 120 kHz (high-pass filter characteristic is V{4.16/V .16 = —2 dB at 120 kHz)
Input voltage (r.m.s. value)
for V2.9 = 100 mV

at R13=3,3kQ V1.16(rms) typ. 15 mV
at R13=2,5 k&2 V1.16(rms) typ. 13 mVv
for V9.9 = 600 mV (pin 10 short-circuited to pin 9}

B ) : typ. 16 mV
at R13=3,3 k2 V1.16(rms) 1210 22 mV
at R13=2,5 k2 TP o 1e Y

Minimum interference repetition rate to cause
defeat action (pin 12); see note 4 fr min > 20 kHz
Amplification control by interference intensity )
V=50 mV; f=19 kHz; V.16 = 300 mV;
pulse duration tp = 10 us;

repetition frequency f, = 1 kHz V6-16 50 to 60 mV
repetition frequency f, = 16 kHz Vg-16 45 to 65 mV
19 kHz filter (input: pin 7; output: pin 8) Al typ. 3
Current amplification {see notes 5 and 6) Zig 2,81t03,2
Notes
1. See Fig. 4 for the output pulse description; with the 19 kHz filter switched off (pin 7 connected to
pin 16).

2. The interference trigger sensitivity is predetermined by R13 and is defined by the formula
Vir = (1 + R13/Rg) x Vig in which Rg = 2,2 k2 (see also note in Fig. 1).

3. Adjustable with R11 or C11; for 20 to 35 us: R11=6,8 k€2 and C11=2,2 nF.

4, Adjustabie with R10; at R10 = 1,5 k§: f,. = 20 kHz.
Defeat action starts if V{2.1g has reacted a control voltage of Vgg (0,6 V).

5. 19 kHz adjustable with RygkH; (see Fig. 3).

6. The IC may also be used, if desired, without 19 kHz filter by connecting the 1,5 kS2 resistor and
6,6 nF capacitor of pin 5 to pin 16, and by leaving pins 7 and 8 unused (see Fig. 3).
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TDA1001A
TDA10O1AT

APPLICATION INFORMATION
Tamb =25 °C; Vp = 12 V; measured in Fig. 3

SIGNAL PATH
Input amplifier

Input impedance at f = 40 kHz (pin 1)
pin 2 unloaded
pin 2 loaded

D.C. input voltage adjustment

Output impedance (pin 2)
pin 2 unloaded; pin 1 loaded

Low-pass filter

Input impedance at f = 1 kHz (pin 3)
D.C. input current at V315 = 3,4 V
Output impedance (pin 4)

—3 dB point of low-pass filter

Gate circuit with output stage
Leakage current (pin 5)

Pilot regeneration 19 kHz filter
Current amplification

INTERFERENCE PATH
High-pass filter
Input impedance at f = 1 kHz (pin 15)

D.C. input current
atV15.16=0,19 V; Vg 16=2,0V
Output impedance (pin 14)

Voltage gain
—3 dB point of high-pass filter

Pulse amplifier; converter and gain control
Peak output current

(noise controlled feedback in ON position)
Input voltage

(noise controlled feedback in ON position)

Aly
Alg

[Zi]

I15
[Zo]

V14-16

V1516

f(—3 dB)

l1om

-Vi2.9

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

tyn.
typ.

typ.

typ.

typ.

typ.
typ.

typ.

typ.

typ.

typ.

500
0,4 Vp

480

500
75

100

3
2,81t03,2

500
1,4

140

0,4

0,65

k2
k&

MQ
MA

kHz

nA

M

uA

kHz

mA

6
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Interference absorption circuit TDA1001A

TDA10O1AT

One shot
Gate circuit conducting; no-interference condition

required input voltage level V11-16 < 1V

output leakage current ) 110 typ. 15 uA
Gate circuit non-conducting; interference condition

required input voltage level V11-16 > 2V

output current 10 > 1 mA
Offset voltage; backiash AV11-16 typ. 04 V
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TDA1001A
TDA1001AT
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TDA1001A

Interference absorption circuit

TDA1001AT
7284200
INPUT SIGNAL
(pin 1) 80mVv
SUPPRESSION PULSE 1.1V
(pin 10)

residual gate pulse
4 mV peak to peak

OUTPUT SIGNAL

(pin 6) ﬂ

Fig. 4 Residual gate pulse in output signal at V; =80 mV; pulse duration tp= 10 us; repetition
frequency f, = 1 kHz.
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TDA1001A
TDA10OO1AT

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38)

- 22 max

seating plane

7’6 72550417

@ Positional accuracy.
]

® Maximum Material Condition.

3 “ 5 6 7 8 (1) Centre-lines of all leads are
within £0,127 mm of the nominal

, .' “ “ .' n “ .' position shown; in the worst case,

' : ! : the spacing between any two leads

may deviate from nominal by
+0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

Dimensions in mm

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more than 2 mm above it).
If its temperature is below 300 ©C it must not be in contact for more than 10 seconds; if between
300 OC and 400 OC, for not more than 5 seconds.

2. By dip or wave

The maximum permissible temperature of the soider is 260 °C; this temperature must not be in
contact with the joint for more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 seconds.

The device may be mounted up to the seating plane, but the temperature of the plastic body must
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced
cooling may be necessary immediately after soldering to keep the temperature within the permis-
sible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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Interference absorption circuit
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TDA1001A
TDA10O1AT

SOLDERING

The reflow solder technique

The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or,
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed
by heating.

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder.
They are available in various forms depending on the specification of the solder.and the type of binder
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem-
perature of this paste is about 220 to 230 °C when a mild flux is used.

For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact
area.

The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid.

After soldering, the substrate must be cleaned of any remaining flux.

12
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TDA1002A

RECORDING AND PLAYBACK AMPLIFIER

This integrated circuit incorporates all amplifier circuits necessary for the record/playback functions,
with the exception of the audio power output amplifier. It comprises:

— a preamplifier for microphone or playback,
— a recording amplifier with automatic level control,
— a dynamic limiter with a short limiting time.

Compared to its predecessor TDA1002, this type features an improved automatic level control circuit;
the control range has been enlarged from 40 to 55 dB and the spread in control characteristic has been

reduced to less than 2 dB.

QUICK REFERENCE DATA

Supply voltage range
Operating ambient temperature
Total quiescent current (Vp =9 V)

41012 V

—25to+ 125 ©OC

Preamplifier

Input impedance (pin 1)

Open loop gain

Clipping level (pin 4); Vp =9 V; r.m.s. value

Equivalent noise input voltage
Rg =500 &; B = 300 Hz to 15 kHz

Recording amplifier

Input impedance (pin 8)

Open loop gain

Clipping level (pin 9); Vp =9 V; r.m.s. value

Automatic Level Control (A.L.C.)

Input impedance (pin 6)
at low signal level at pin 8
at high signal level pin 8

Control voltage
Vg4.5=10mV;f=1kHz; Vp=9V
Va5 = 1000 mV; f=1kHz; Vp=9V

Limiting time (Fig. 12)

Level setting time (Fig. 12)

Recovery time (Fig. 13)

V4.5(rms)

Vn(rms)

1Zil
Go
V9.10(rms)

|Zil
|Zil

Vo.10
Vo-10
Y
s
L

typ.
typ.
typ.

typ.
typ.

typ.
typ.

typ.
typ.

typ.

0,75 uV

40 k&
80 dB

250 k2
25 Q

250 mV
750 mV

10 ms
4 s
35 s

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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Recording and playback amplifier TDA1002A

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage preamplifier V16-5 max. 12 V
Supply voltage recording amplifier V15-10 max. 12 Vv
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —65 to + 125 OC
Operating ambient temperature Tamb —25t0+ 125 OC
1000 72720311 )
Ptot
(mW)
500 - Y
e
Ria
0 0 50 ' 100
25 Tamb (°c)

Fig. 2 Power dissipation derating curve.

D.C. CHARACTERISTICS
Tamb = 25 OC unless otherwise specified.

Supply voltage recording amplifier V15-10 4t012 V
Supply voltage preamplifier Vi6-5 41012 V
Quiescent current rec. amplifier; Vp =2V 5 typ. 10 mA
Quiescent current preamplifier; Vp =9V 16 typ. 5 mA
Output voltage recording amplifier Vg.10 typ. “Vp V
Output voltage preamplifier ' Va5 typ. % Vp—0,35 V

November 1979



TDA1002A

A.C. CHARACTERISTICS
Tamb = 25 9C; Vp = 9 V unless otherwise specified.

Preamplifier (note 1)

Open loop voltage gain Go
Closed loop voltage gain at f = 1 kHz Ge
Output voltage (clipping level); r.m.s. value V4-5(rms)
Equivalent noise input voltage; r.m.s. value (note 2) Vi
Input impedance (pin 1) 1Zi
Total harmonic distortion
f=1kHz; V4.5 = 150 mV d¢
f=1kHz; V4.5 =500 mV d¢

Amplitude response

Recording amplifier (Fig. 9)
with A.L.C.; unless otherwise specified.

Open loop gain Go
Closed loop voltage gain at f = 1 kHz (note 3) Ge
Output voltage (clipping level); r.m.s. value V9-10(rms)
Input impedance pin 8 ]Zi|

Input impedance pin 6
low signal levels | Z;
high signal levels 1Z;

Total harmonic distortion
Amplitude response (note 3)

Automatic level control (see Fig. 8)

V4.5 =10mV; f=1kHz Vo.10

V4.5 =100 mV; f=1kHz Vo.10

V4.5 =1000 mV; f = 1 kHz Vg.10

V4.5 =2000 mV; f=1kHz Vg.10
Limiting time (see Fig. 12) _ 1 i
Level setting time (see Fig. 12) g
Recovery time (see Fig. 13) tr
Notes

1. For recording see Fig. 3; for playback see Fig. 5.
2. Rg = 500 £; bandwidth = 300 Hz to 15 kHz.
3. Pin 6 not connected to pin 8.

recording | playback
typ. 70 70 dB
typ. 38 45 dB
typ. 2 2V
< ) 0,75 0,756 uVv
typ. 16 16 k2
typ. - 0,12 %
< 0,2 —
flat: 20 Hz to 20 kHz | see Fig. 7
typ. 80 dB
typ. 49 dB
typ. 2V
typ. 40 kQ
typ. 250 kQ
typ. 25 Q
see Fig. 11
see Fig. 10
typ. 250 mV
typ. 450 mV
typ. 750 mvV
typ. 880 mV
typ. 10 ms
typ. 4 s
typ. 35 s
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Recording and playback amplifier TDA1002A

VP=9V
10 uF 16 10 uF
[}+ 4 +n °
Y 3
/ TDA1002A
500 2 +|10uF
RS Q = K
v
v 39 5 3 33 4-5
-5 nF T 22kQ Q2
| SR |
220 +
) 100 uF =2
T X

o ) J, 7279930 0
72

Fig. 3 Preamplifier used as microphone amplifier.

075 7274931
d

tot

(%) /

y
0,5 )4
)4
//
typ _LA
0,25 4
L1
0
0 0,5 1 1,5 2
V4_5 (V)

Fig. 4 Total harmonic distortion of preamplifier used for recording.
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TDA1002A

VP =9V
104F. 1 16 104F
50 TDA1002A
(391
2
vits [[00L 2] vas
Rl oL
nF 100 pFT
A ‘\J
1000 12k§2 560k
7 l___ 7274832
' 10nF
Fig. 5 Preamplifier used for playback.
’ 7274933
diot
(%)
0,5
typ_
0 2 3 4 5
10 10 10 10 f (Hz) 10

Fig. 6 Total harmonic distortion of preamplifier used for playback at V4.5 =150 mV.
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Recording and playback amplifier TDA1002A

7274934
20
amplitude [~ 7 7 rTTT 5
(dB) N\
10
N\
N
\\
N
0
N
™
§
N
N
-10 S
\‘_--—— 3=
-20
2 3 4
10 10 10 £ (Hz) 10
Fig. 7 Amplitude response of preamplifier used for playback; typical values.
0 dB = input voltage of 0,3 mV at f = 333 Hz. Dotted line according to DIN 45513.
: 7274935.1
104
Vg-10
(mV)
103 —]
—
et
—
——'/
typ ——
——/
LT
102
2 3 4
1 10 10 10 Vas (mV) 10

Fig. 8 Automatic level control; for circuitry see Fig. 9; f =1 kHz.
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Recording and playback amplifier

TDA1002A

7274937
10
amplitude A
(dB) \\
/
5 7 \
\
\
-typ
|
0 s s L
» \
\
\
_5 |
\
-10
10 102 103 10% ¢ (H) 105
Fig. 10 Amplitude response of recording amplifier (A.L.C. not connected).
7274938
1
diot i
(%) /
v
05 A -
Sy =
/’/ B
»
N LT
0 — 2
Fig. 11 Total harmonic distortion recording amplifier with A.L.C.; f = 1 kHz.

November 1979 9



TDA1002A

TIMING DIAGRAMS

7274939
—| 1| -
2dB
Vo-10 }
<—-—ts—>
Vi-s 40 dB
t} = limiting time.
ts = level setting time.
0 time

Fig. 12 Output response at input level jumps.

7274940

2dB

b=
V9_10 / f

. tl’ E—
Vi_g 40 dB
t, = recovery time.
0 time

Fig.l 13 Output response at input level jumps.
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TDATO03A

MOTOR REGULATOR
AND BIAS/ERASE OSCILLATOR CIRCUIT

The TDA1003A is pin for pin compatible with the TDA1003 with an extension of features.
The TDA1003A is for use in recording/playback systems. It incorporates capstan motor
speed control, an automatic stop circuit, and a bias/erase oscillator.

The motor circuit controls the back e.m.f. and delivers a stabilized voltage to the cap-
stan motor. The motor voltage is corrected for line voltage and torque variations, and
temperature variations of the magnetic material and windings. The motor speed control
is operative as long as a pulse train, derived from the tape wind spool ‘mechanism via an
interrupter, is applied to the automatic stop circuit. The TDA1003A can also be used
without stop circuit by connecting pin 16 to ground. An output is available for a "stop”
indicator lamp.

The oscillator section contains a temperature -independent voltage reference source and
an a.g.c. circuit controlling the transconductance of a balanced oscillator circuit incor-
porating the erase head. Any Q variations of the erase head winding are fed back to
maintain the oscillator output as a constant undistorted sine-wave so that harmonic
products do not cause interference during radio recording.

QUICK REFERENCE DATA
Supply voltage range Vp 3,5to 18 'V
Ambient temperature Tamb typ. 25 ©oC
Supply voltage Vp typ. 9 vV
Motor regulator
Current consumption Iy typ. 1,8 mA
Motor starting current 13 < 1000 mA
Operating motor current I3 < 250 mA
Minimum operating voltage at 13 = 600 mA V3-2min typ. 0,9 V
Supply voltage rejection AV3.9/AV4-2 typ. 1 mvV/V
Stop circuit
Output current for "stop" indicator lamp 1y < 100 mA
Knee voltage at 11 = 100 mA Vi-2 typ. 0,6 V
Input current for I3 = 100 mA 116 > 4 pA
Bias and erase oscillator
Current ccnsumption at Q = 40 Ig typ. 25 mA
Erase head voltage at Q = 40 (r.m.s. value) Verase(rms)  tYP- 16 V

PACKAGE OUTLINE
16-lead DIL; plastic power (SOT-38N).
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TDA1I003A

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

Voltages

Supply voltage on: pin 4 Vy4-2 max. 18V
pin 8 Vg-2 max. 18V
pin 14 Vi4-9 max. 18V

Currents

Motor current (pin 3; peak-value) Iam max. 1000 mA

"Stop" indicator lamp current (d.c.; pin 1) 5] max. 100 mA

Maximum input current (pin 15) ] *l15max  Max. 20 mA

Temperatures

Storage temperature Tstg -65 to +150 ©°C

Opereating ambient temperature

see also power derating curve below Tamb -20 to +150 ©C
Power dissipation
Total power dissipation see derating curve below

2000 7269152.1
Prot
N
N
(mW) N
1000 N
AN
AN
N
0
—50 0 100 ° 200
Tamb (°C)
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TDA1003A H

CHARACTERISTICS at Vp = 9 V; Ty} = 25 OC unless otherwise specified: see test
circuit on page 6

Supply voltage range (pins 4, 8 and 14) Vp 3,5t018 VvV 1)
Motor regulator
. " 1 typ. 1,8 mA
Current consumption _ 4 1to3
Operating motor current I3 < 250 mA
Motor starting current (peak-value) I3m < 1000
- . o typ. 2 mV
Input offset voltage at I3 = 3 mA |V7_6| 2 8 mv
Input offset current at I3 = 3 mA |17-6| typ. 0,2 pA
Input voltage range (common mode) Vg-2 2,4to (Vp-0,25) V
V7.9 2,4to (Vp-0,25) V
e . typ. 0,1 pA.
Input bias current Ig; 17 2 1,0 pA
ipios _ typ. I mV
Input sensitivity (for AI3 = 100 mA) AV7_¢g 2 10 mv
Minimum cperating voltage at I3 =600 mA V3-9 min t<yp. ?’z X 2)
Automatic motor “stop” circuit
"Stop" indicator lamp current I < 100 mA
B V15-2 = low typ. 0,6 V
Knee voltage at I} = 100 mA ("stop" condition) Vi-2 - 1.0 Vv
Input current for I} = 100 mA I > 4 pA
. gt _ typ. 4,1 'V
Voltage at pin 1 without external load (Vg = low) vV1_2 3t05.0 V
Maximum input current (pin 15) 115 max < 20 mA

by To guarantee proper functioning with Vp=3,5V to 18 V, the external component
values as shown in test circuit on page 6 should be modified.

2) The minimum operating voltage is defined as the voltage (V3-2) at which the motor
still operates at correct speed. )
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TDA1T003A

CHARACTERISTICS (continued)

Bias and erase oscillator

Current consumption at Q = 40 Ig typ. 25 mA
typ. 38 mA
atQ =20 Ig { 2P e
Internal current limiting Ig < 95 mAl)
Peak output current *Ig > 100 mA
Output voltage swing (peak-to-peak value) Vo-2(p-p) typ. Vp-2 V
Current consumption of reference source I14 t<yp ;i x
Reference voltage (temperature compensated) 2) Viz-2 tlygs to 12 }\77
Erase head voltage; Q=40;L =620pH (r. m. s. value) Verage(rme) tYP- 16V
typ.
Change of Vgpage When Q changes from 20 to 60 AVerage <yp 1 ; \\;

APPLICATION INFORMATION measured in circuit on page 7

Motor regulator

. o AV3.9 .

Supply voltage rejection AVag typ. 1 mvV/V
Motor speed variation over Tamp = =5 to +55 °C  tAn typ. 2 9%
Automatic motor “’stop” circuit

Input veltage from wind spool supplied via

10 kQ to pin 15 (peak-to-peak value) VW(p-p) typ. 1,2V
Input current (pin 15) 115 < 20 mA
Bias and erase oscillator
Erase head voltage for Q =40;

L = 62C pH (r.m.s. value) Verase(rms) typ- 16 V
Change of Vgrage when Q changes from 20 to 60 AVerase typ. 1 Vv
Harmonic distortion

(unsaturated erase head) ~aondharm typ. 55 dB 3)

—3rdpg ey typ. 40 dB
“@>gthparm > 80 dB

1y If erase head is defective.
2) Typical value of temperature coefficient 0 mV/°C.
3) At unsaturated erase head, with respect to 45 kHz.

w
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TDAI004A

10 W AUDIO POWER AMPLIFIER

with thermal shut-down

The TDA1004A is a monolithic integrated circuit in a plastic 16-lead power dual in-line
package, intended for use as a low-frequency class-B amplifier.

This circuit can also be used in car radios, even when 2 Q load is required.

The device provides 10 W output power at 20V/4€; 6 Wat14V/4Qand 7,5 W at

14 V/2 Q. The supply voltage ranges from 9to 20 V.

The TDA1004A is pin for pin compatible with the TDA1004.

The d.c. and a.c. gain are equal, which means an external feedback network is not
necessary.

The circuit comprises two separate amplifiers with the following features :

- low-cost and small number of external components;

thermal limiting circuit, the gain of the circuit decreases when the crystal temperature
exceeds 150 °C;

continuous short-circuit protection of the load for supply voltages up to 16 V;

very good ripple rejection;

low input impedance:

1ow thermal resistance of the package thus requiring relatively small heatsinks;
filtered but not stabilized supply (pin 6) available for other electronic functions.

'

1

QUICK REFERENCE DATA

Supply voltage range Vp 9to20 V
D.C. output current (peak value) Iom < 2,5 A
Output power at dgot = 10%

at Vp=14V; Ry, =4 P, typ. 6,2 W

at Vp=14V;Rp, =2Q Py typ. 7,0 W

at Vp=20V; Ry, =8¢Q Po typ. 7,0 W

at Vp=20V; R, =4Q Po typ. 11,0 W
Total harmonic distortion at Po < 1 W; RL, = 4 &2 dtot typ. 0,2 %
Input impedance : |Zi| typ. 20 kQ
Total quiescent current at Vp = 14V Itot typ. 30 mA
Sensitivity at P = 1 W; Ry, = 4 Q2 Vi typ. 6,6 mV
Operating ambient temperature Tamb —25 to+150 ©C
Storage temperature i Tstg -55 to +150 ©°C

PACKAGE OUTLINE
16-lead DIL; plastic power (SOT-69B).
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TDA1004A

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

Voltage

Supply voltage

Currents

Repetitive peak output current (pins 11,12, 14)

Non-repetitive peak output current (pins 11,12, 14)

Supply current from pin 6

Power dissipation

Total power dissipation

Temperatures
Storage temperature

Operating ambient temperature

Short-circuiting

A.C. short-circuit duration of load impedance

during sine-wave signal drive;

Vp max. 24V

IogM max. 2,5

>

IOSM max. 5,0
Ig max. 30 mA

see derating curve below

Teg  -55 to+150 ©°C

Tomb 25 to +150 e

without heatsink at Vp = 14 V toe max. 100  hours
20 7276410
Ptot
(W)
15 K
N \
N
N A
10 \
3 2
N
o~y 4 —
5 5~ =
et P~y —
L™ s
o = —
0
—50 0 50 100 Tamb (°c)
1. Infinite heatsink
2. External heatsink of 100 cm?
3. External heatsink of 30 cm?
4. External heatsink of 12 cm?
5. In free air; without external heatsink
Heatsink : blackened aluminium area.
Tannary 1077 H H 3



TDAI004A

THERMAL RESISTANCE (The power derating curve on page 3is based on the following data)

From junction to case R¢p j-c

From junction to ambient Ren i-a

CHARACTERISTICS

D.C. characteristics

Supply voltage range (pin 11) Vp

Supply voltage (pin 6) at I = 0 mA Vg-1
at Ig = 20 mA Vg-1

Output current (peak value) Iom

Output current at pin 6 (peak value) Iem

Total quiescent current at Vp=14V Ltot

= 3,3
= 45

9to 20
> 11,0
> 10,8
< 2,5
< 30
typ. 30
< 90

oC/W
oCc/wW

o <

mA

mA
mA

A.C. characteristics at Typ.y, = 25 9C; Vp =14 V; R, = 4 Q; f = 1 kHz unless otherwise

specified; see also test circuit on page 5.

A.F. output power at deor = 10% l)

at VP =14 V; Ry, = 4 Q; without bootstrap 2y Py
at Vp=14 V; Ry =4 Q Py
at Vp=14 VR =2 Q R 1 Py
at Vp=20ViR] =80 with bootstrap ') P,
at Vp=20 V; R} =4Q Py
Voltage gain
preamplifier Gy1
power amplifier Gyo
total amplifier Gy tot
Total harmonic distortion at Py = 1 W dtot
Frequency response (-3 dB) B
Input impedance : preamplifier ,Zj,
power amplifier IZi ,
Output impedance of preamplifier (pin 4) IZOI

1) Output power is always measured at the d.c. output of the amplifier,

coupling capacitor are not taken into account.
2) See circuit on page 7. With this circuit 4,8 W is guaranteed.

3) At this impedance value from pin 4 to ground, the maximum output power can be

delivered.

> 4,8
> 5.5
typ. 6,2
typ. 7,0
typ. 7,0
typ. 11,0
typ. 20

17 to 23
typ. 30

27 to 33
typ. 50

47 to 53
typ. Ol, 2
< 1,0
60 Hz to 17
> 15
typ. 20
typ. 30
> 10

===

kHz

k€2
kQ
k&2

kS 3)

so losses in

January 1977



H TDA1004A

CHARACTERISTICS (continued)

Output voltage preamplifier

> 0,6 V
at dot = 5% (r.m.s. value) ,V4-1(rms) typ. 10 v 1y
Noise output voltage at Rg = 0 Q2 Vo typ. 0,3 mV,
at Rg = 2 k@ Vn < 1,00 mV )
Sensitivity at P, = 1 W Vi typ. 6,6 mV
Ripple rejection at f = 100 Hz RR typ. 32,5 dB 3
atf= 1kHz RR typ. 50,0 dB )

Test circuit

1 1
0,1 uF 100 uF
T

o+
6 i
2 +
- TDA1004A 680 uF
hn
= 0,1 uF v
o— i
T 0,1 uF 10 R
Vi
& 220pF_1.. b
o

° . O
% 7276403
7

1) Measured with a 30 k@ a.c. load impedance at pin 4 (disconnected from pin 5).
2) Measured at a bandwidth of 60 Hz to 15 kHz.
3) See ripple rejection on page 6.

Toimeee 107777



TDA1T004A

RIPPLE REJECTION

104 7276408
Vi
Vo
(mV)
103
Vi~
102
10
N\
NJ Y
Vo ~
1 1
10 102 1038 104 10° 106 ¢y 107
~~
Typical ripple rejection measured
with nominal load impedance
(R}, =4Q) and input a.c. short-
circuited.
Ve Vi~ | AMPLIFIER Vo Vi max = 4 mV at £ = 103 Hz.
;// 7
: 7276402

, ' January 1977



TDA1004A

APPLICATION INFORMATION

Without bootstrap
¥
100 pF
11 +T o
TDA1004A 9
6
2 12 o
3
o II
A / + 680 llF
0,1 uF L Vp
1 7 4 5 14 |16 0,1 uF
Vi - 3,3nF
01 == 0,1 uF T (B
uF = 36 Q 10Q
220 pF J
© 7276405 -
b wr
With bootstrap
¥
100 uF
11 ff' ﬁ? .
TDA1004A 0 1+00 KF
6 —{}
2 12
+| 680 uF
[ 3 / e u
o—i} | -
b ouF Ve
1 7 4 5 14 16 0,1 uF .
v; - 3,3nF = C L
‘ 01— 0.1 uF
H = 36 Q 10
\ 220 pF
.
o= % W/ 7276404

January 1977



TDA1004A

APPLICATION INFORMATION (continued)

Supply voltage (Vy1.14) Vp 14 20 A%
Load resistance Ry, 2 4 8 4 8 Q
Total quiescent current Itot 30 30 30 40 40 mA
Output power at de,, = 10%
with bootstrap P, 7,0 1) 6| 3,5 12 7| w
without bootstrap Py 7,5 5 3,0 11 6 w
Distortion at P, = 2 W deot 1 0,2 0,2 0,2 0,2 %
Input sensitivity for Pop = 1 W Vi 4,8 6,6 9,1 6,6 9,1 | mv
Ripple rejection at f = 100 Hz | RR 32,5 32,5 | 32,5 |32,5 | 32,5 dB
atf= 1kHz| RR 50,0 50,0 | 50,0 |50,0 | 50,0 dB
Noise output voltage at
B = 60 Hz to 15 kHz
Rg=0Q Vn 0,30 0,30 [ 0,30 |0,30 |0,30 mV
Rg=2kQ Vo 0,45 0,45 | 0,45 0,45 | 0,45 mV
Input impedance |zj| 23 23 23 23 23 | k@
Maximum power dissipation Ptot 5,2 2,8 1,6 5,5 3,0 w
60 7276409
ltot
(mA)
40 I
o]
-
st
typ =T
Lt
-
=
20 -
.
7
]
0
10 12,5 15 17,5 Vp (V) 20

1) Py =9 W, when a resistor of 220 Q is connected between pins 9 and 11.

8 January 1977



TDA1004A

APPLICATION INFORMATION (continued)
Without bootstrap

15 7276411 15 7276412
R =4Q Vp=14V
f=1kHz dior = 10%
Po Py
(W) : (W)
S
N
10 A1 10
(&) o
A S
d '/’I'
A ool
7 e 7
1//, AP
// d W . \ '0_ ‘\
/; » :/ \\
5 A 5 N
g guaranteed power
L1 ii - >48W typ
Z
0 0
10 15 VP (V) 20 0 5 RL (Q) 10
With bootstrap
15 7276413 15 7276414
RL =40 VP =14V
f=1kHz diot = 10%
Po [T \y;\?
(W) ',\6’\° (W)
7
X
6\0% oo
10 A 10
P4 :
A/ rf|° S
/ N
A ans 4 N\ with 220§
4D4RP4 :2" y, between pins 9 and 11
AD4RV.4RP |
pAVy 4 1
5 //’ VAP 4P 5 7
P >
A -
7 vy
0 0
10 15 Vp (V) 20 0 5 R (€2) 10
January 1977 H 9




TDAI004A

MOUNTING INSTRUCTIONS

When using an external heatsink, connected to the heat spreader of the IC, the thermal
power in the circuit. can be reduced to a negligible value.

The optimum heatsink dimensions (blackened aluminium) for a given operating ambient
temperature, can be found from the derating curves on page 3.

The fact that the thermal resistance of the encapsulationis very good, results in a
relatively small heatsink for thermal power reduction; e.g. Py = 2 W at Tammh = 50 °C
can be obtained without an external heatsink.

Two mounting methods are shown below.

By using these methods, no extra copper area is required on the printed-circuit board,
50 a saving in printed-wiring area is obtained.

Mounting the external heatsink can be done by screwing or clipping.

Mechanical stresses do not damage the IC.

It is recommended that a heatsink-compound be used between IC heat spreader and
heatsink.

Method 1

———— heatsink

1
1
T T
B - ———— e S \ g L;ﬁ\\ mounting clip

copper heat

\\
N | NI spreader

printed—circuit
7276406 board

o

Method 2

/ / / ! / I heatsink
1
T T
L spacer
1 ) : copper heat

N N ! spreader

printed—circuit
== 7276407 board

10 | January 1977



TDA1005A
TDA1005AT

FREQUENCY MULTIPLEX PLL STEREO DECODER

The TDAT005A is a high quality PL.L stereo decoder based on the frequency-division multiplex (f.d.m.)
principle, performing:

— excellent ACI (Adjacent Channel Interference) and SCA (Storecast) rejection

— very low BFC (Beat-Frequency Components) distortion in the higher frequency region

The circuit incorporates the following features:

— with simplified peripheral circuitry the circuit can perform as a time-division multiplex (t.d.m.)
decoder, for use in economic medium and low-class apparatus

— for car radios: operation at a supply voltage of 8 V

— extra pin for smooth mono/stereo take-over without “clicks”

automatic mono/stereo switching {minimum switching level is 16 mV), controlled by both pilot

signal and field strength level

— low distortion in the loop resonance frequency region (=~ 300 Hz; THD = 0,2% typ.)

- external adjustment for obtaining optimum channel separation in the complete receiver

— internal amplification: t.d.m., 7 dB; f.d.m., 10 dB

— driver for stereo indicator lamp

— externally switchable: VCO-off or mono condition

— guaranteed VCO capture range (> 3,5% or 2,7 kHz)

QUICK REFERENCE DATA

Supply voltage range Vg.16 8t018 V
Supply voltage } Vg.16  typ. 15 V
Ambient temperature Tamb  typ. 25 ©OC
Measured at Vi(p-p) = 1 V (MUX signal with 8% pilot) _tdm.|fd.m. -
Channel separation at f = 1 kHz % typ. 50 55 dB
Carrier suppression
at f=19 kHz 19 typ. 26 36 dB -
at f= 38 kHz 38 typ. 45 4¢ dB
at =76 kHz azg typ. 80 75 dB
ACI rejection at f = 114 kHz a114 typ. 52 70 dB
SCA rejection at f = 67 kHz ag7 typ. 85 90 dB
VCO capture range > 3,5 35 %
Total harmonic distortion
fm=1kHz THD typ. 0,2 0,1 %
frn = 300 Hz to 10 kHz THD typ. 0,2 01 %
BFC suppression dgrc > 40 60 dB
PACKAGE OUTLINES -

TDA100BA ; 16-iead DIL; plastic (SOT-38).
TDA1005AT; 16-lead flat pack; plastic (SO-16; SOT-109A).

February 1980
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Frequency multiplex PLL stereo decoder

TDA1005A

TDA1005AT
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vg-16 max. 18 V
Indicatorlamp voltage Vi5.16 max. 2V
Mono/stereo switching voltage V1i4-16 max. 4V
Indicator lamp current 15 max. 100 mA

Indicator lamp turn-on current (peak value)
Total power dissipation

l15m max. 200 mA
see derating curve Fig. 2

Storage temperature Tstg —b5to + 150 °C
Operating ambient temperature (see also Fig. 2) Tamb —251t0 + 150 OC
7272036.1
2000
Ptot
(mW)
1000 AN \
\\
0
—25 0 +50 +100 +150
Tamb (°c)

Fig. 2 Power derating curve.

W (February 1980



TDA1005A
TDA1005AT

—

—

A.C. CHARACTERISTICS and APPLICATION INFORMATION
Tamb = 25 °C; Vg.16 = 15 V (unless otherwise specified); see also Fig. 7 and Fig. 10.

note | pin parameter t.d.m. f.d.m. unit
Channel separation
. > 40 45 dB
4 2,3
see Figs 23 and 2 1,2 , « typ. 50 55 4B
F.M.—L.F. roll-off correction '
range 1,2 48t0 72 - kHz
input MUX-volitage; L.=1; R=1
for THD < 0,35% 1,2 |1 Vi(p-p) typ. 1 1 \
. > 35 35 k&
Input impedance 11 lZ, | typ. 50 50 KQ
Voltage gain per channel 1,2 Gy typ. 7 10 dB
Channel balance 1,2 + AGy < 1 1 dB
Outp:t1 \./%It:gTe (r.m.s. value) - 9 Vo.16(rms) > 0,61 097 v

’ ! 3 V3.16(rms) > 0,61 0,97 \

i < 5,6 5,6 kS
Cutput impedance 3 2,3 ]Zo I typ. 4to7 4107 KO
Total harmonic distortion;

see Figs 25 and 26

fm = 1 kHz (all conditions) 1 2,3 | THD typ. 0,2 0,1 %

fm=1kHz; L=1,R=1 1 2,3 | THD < 0,35 0,35 %

fn =300 Hz to 10 kHz 2,3 THD typ. 0,2 0,1 %
Carrier suppression 2,3

=19 kHz; without notch filter | 1 a9 typ. 36 36 dB

f =19 kHz; with notch filter 1,9 ag typ. 60 60 dB

f = 38 kHz; without notch filter | 1 asg > 40 38 dB

f = 38 kHz; with notch filter 19 a3g > 72 72 dB

f = 67 kHz; without notch filter | 1 ag7 typ. 46 56 dB

f= 57 kHz; with notch filter 1,9 ag7 typ. 59 61 dB

f =76 kHz; without notch filter | 1 a76 typ. 80 75 dB
ACI rejection 2,3

at f=114 kHz 4 a114 typ. 52 70 dB

at f = 190 kHz 4 ®190 typ. 55 .74 dB
SCA rejection at f= 67 kHz 5 2,3 | ogy typ. 85 90 dB
Ripple rejection; f= 100 Hz;

- > 40 40 dB
V8-16(rms) = 200 mV RR typ. 50 50 dB

February 1980



Frequency multipiex PLL sterec decoder TDA1005A

TDA10OO5AT
note | pin parameter t.d.m. f.d.m. unit
VCO; adjustable with R7.15
nominal frequency 6 fvco  typ. 76 76 kHz
capture range (deviation from
76 kHz centre frequency)
19 kHz pilot signai of 32 mV 6 > 35 3,56 %
ternperature coefficient
uncompensated 6 -TC typ. 450.10° | 450.10°° K-
-compensated 6 +TC typ. 200.10°® | 200.10°° K

Stereo/mono switch
when equal to 19 kHz pilot-tone
threshold voltage; adjustable
with R13.g 7 11 Vi 10to 100 |10 to 100 mV

when equal to threshold
voltage at R13.g = 620 k&2

for switching to stereo 11 Vi 7t0 16 71016 mV
for switching to mono 11 Vi < 5 5 mV
hysteresis 8 11 AV typ. 2,5 2,5 dB
Smooth take-over circuit
full mono 3 6 Ve.16 < 0,65 0,65 \Y,
full stereo 8 6 Ve-16 > 1.3 1.3 \Y
Notes
1. Vip-p) = 1 V (MUX signal with 8% pilot level). P

2. fn = 1kHz.

3. At supply voltages of 8 to 11V, resistors of 5,6 k{2 have to be connected from ground to pins 2 and 3.

4. Measured with a composite input signal: L = R; fr, = 1 kHz; 90% M-signal; 9% pilot signal; 1%
spurious signal of 110 kHz (for a114) or 186 kHz (for a19g)-

Vo (at 4 kHz)

Vo (at 1 kHz)

5. Measured with a composite input signal: L = R; fr, = 1 kHz; 80% S-signal; 9% pilot signal; 10% SCA

Vo (at 9 kHz)

Vo (at 1 kHz)

6. See also Figs 7 and 10; compensated with RC network on pin 7.

7. Adjustable with R{3.g; see also Fig. 28; for field strength dependent input (pin 14} see next page.
V11.16 (mono/stereo)

ACI suppression is defined as: 20 log

carrier (67 kHz); dq3 = 20 log

8. AV; = 20 log .
V11.16 (stereo/mono)
For additional circuitry on pin 6 see Figs 7 and 10; for graph see Fig. 29.
9. For example of notch filter see Fig. 6.
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TDA1005A
TDA1005AT

D.C. CHARACTERISTICS
Tamb = 256 OC; Vg.16 = 15 V (unless otherwise specified)

Supply voltage range Vg.16 8to18 V *
Total current (except indicator lamp) Ig typ. 21 mA
Power dissipation (operating) .
at lamp current 15 = 100 mA; Vg 16 = 18 V Piot < 570 mw
Saturation voltage of lamp driver
at I15 =100 mA V15.16 typ. 09 Vv
Maximum lamp driver voltage Vis.1e < 22V
Switching voltage
to mono Vis1e > 12 V**
to stereo Vig1e < 0,65 V
hysteresis V1416 typ. 02V

APPLICATION NOTES
1. Switching-off the VCO

If the internal gain is used with A.M. reception, the VCO can be switched off by connecting pin 9
via a 100 k€2 resistor to ground (no h.f. signal on the leads), or connecting pin 7 to ground.

2. Mono button

The decoder can be switched to the mono position by connecting pin 12 to ground. The VCO then
remains operational so this possibility cannot be used with A.M. reception.

3. Economic periphery

a. For a fixed stereo switching level of < 16 mV a resistor of 620 kS can be connected between pin 13
and positive supply (+) instead of a potentiometer in series with a resistor.

b. The 10 k&2 resistor connected in parallel with the stereo indicator lamp can be omitted, however,
some TDA1005A circuits will switch to mono during lamp failure.

c. The 10 uF capacitor in series with a 1 kS resistor at pin 9 can be decreased to a 1 uF capacitor,
bearing in mind that the distortion will increase, especially around loop resonance.

d. A MUX-input filter is not needed, if i.f. roll-off starts at a frequency of 62 kHz.

4. Printed-circuit boards

For both the f.d.m. and t.d.m. stereo decoder circuits a printed-circuit board layout is given as an
example (Figs 8 and 11). Also for an active filter, which is mainly used with a t.d.m. decoder, a
printed-circuit board layout is given in Fig. 4.

5. Notch filter

If attention has to be paid for suppression of the 57 kHz signal (T.W.S. = Traffic Warning System)
and the 19 kHz signal, an input filter can be used as given in Fig. 6.

*

At supply voltages of 8 to 11 V, resistors of 5,6 k€2 have to be connected from ground to pins
2 and 3.
** Maximum voltage for safe operation: V14.15 <4 V.
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Frequency multiplex PLL stereo decoder ' TDA1005A

TDA10O5AT
APPLICATION INFORMATION
+15V
1008
MUX
input
Cb
+ MUX
output
1ouF (to pin 11
2k§2  TDA1005A)
ground
% 7277893.1
Fig. 3 Active filter circuit diagram.
7278926 7278925

T B

MUX ground ground +15V  MUX
output input
Fig. 4 Printed-circuit board component Fig. 5 Printed-circuit board showing track side.

side, showing component layout.

+15V

23mH (3)
T
6,8nF
10kQ
15kQ
of Fig.7 T " 3
omitted 77 TDA1005A 3 278040

(1) Transistor to achieve low impedance driving of notch filter.

(2) 33 nF will give common mode suppression of 19 kHz.

(3) Coil: TOKO 10 PA, 700 turns, ¢$0,07 mm Cu; case type: P0G-01 14; drumcore: AN01-0021; base
5 pins type: 07-0084-02; core type CAN02-0029.

Fig. 6 Example of using a 19 kHz tuned notch filter; for other input structures see Figs 13 to 21.
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Frequency multiplex PLL stereo decoder TDA1005A
TDA10O0O5AT

-

. Positive supply
(+ 15 V).

. Ground.

. Right output. -
Mono/stereo switch.
MUX input.

. External stereo

indicator.

NoOORWON

7 6 5 4 3 2 1

Fig. 8 Printed-circuit board component side of an f.d.m. decoder, showing component fayout. For
circuit diagram see Fig. 7.

Fig. 9 Printed-circuit board showing track side.

. Left output. -
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Frequency multiplex PLL stereo decoder TDA1005A

TDA1005AT

1. Positive supply

(+15 V).
2. Left output. -
3. Ground.
4. Right output. -
5. Mono/stereo switch.
6. MUX input.
7. External stereo
indicator.
—
7 6 5 4 3 2 1
Fig. 11 Printed-circuit board component side of a t.d.m. decoder, showing component layout. For
circuit diagram see Fig. 10.
7278928.1
-
Fig. 12 Printed-circuit board showing track side.
February 1980 11



TDA1005A |
TDA1005AT K

INPUT STRUCTURES (see also Figs 7 and 10)

47uF 47k0  ATWF
+ MUX : + f
inpur f 33nF input 33nF
C 560 ,
F
112 P ;l; 12
v
7278935 TDA1005A 7278936 TDA1005A
Fig. 13 Without filtering. Fig. 16 With RC-filter for achieving

i.f. roll-off (typ. 62 kHz).

7278934

7 6 7 6

Fig. 14 Printed-circuit board component
side, showing component layout of Fig. 13.

Fig. 16 Printed-circuit board component
side, showing component layout of Fig. 15.

23mH 4,7MF
MUX +
input 6,8 6,8
nF nF
33
nF 'I‘
to pin 12 10k ‘to pin 11
TDA1005A TDA1005A
15k
7 7278937

7 6

Fig. 18 Printed-circuit board component
side, showing component layout of Fig. 17.

Fig. 17 With 19 kHz notch filter.

12 February 1 9807 (



TDA1005A

Frequency multiplex PLL stereo decoder

TDA1005AT

i+15V

4,7 uF
to pin 11
F— ToA1005A

7 to pin 12
TDA1005A

7 7278938

Fig. 19 With buffer stage (to achieve low
impedance driving of notch filter; see Fig. 6)
and 19 kHz notch filter.

7 6

Fig. 20 Printed-circuit board component
side, showing component layout of Fig. 19.

+15V
MUX Y BC547
input 23 mH 4,7 uF
560 + to pin 11
F . °
p ;L 681 ¢ l6,8 —{—" TDA1005A
4 nF - nF
k&2 33
TnF
v
to pin 12
TDA1005A
7278933 15kQ
W5 1278939

Fig. 21 With RC-filter, buffer stage and
19 kHz notch filter.

Fig. 22 Printed-circuit board component
side, showing component layout of Fig. 21.

February 1980
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TDA1005A

f (kHz)

4,7k 4,7 uF
—
+

TDA1005A

l/ ; 7276452.2

MUX -
generator

time-division multiplex system; adjusted at 1 kHz (R4 in Fig. 10)

— — — frequency-division multiplex system; adjusted at 1 and 5 kHz (R4 and R10 in Fig. 7)
Conditions: Vg.16=15V; Vi(p-p) =1V. )

Note: RC-filter for simulating the i.f. roll-off (typ. 62 kHz).

Fig. 23 Channel separation as a function of frequency.

TDA1005AT
7276453.1
60 typical values
«
(dB) ===+ =TT T~
\\
50 —_—
N
\ ‘\ \‘\
40 N NI I without it. filter
TS [ 117
\ R with i.f. filter
U S————
\ > without i.f. filter
30
‘\
\\
~ | with i.f. filter
20
10~1 1 10 102

14
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Frequency multiplex PLL stereo decoder D A1005A

TDA1005AT
’ 7276455.1
100
o
(dB)
N
50
TN
D
o NG
| \\
0
0 0,5 1 Rg._10 (k) 1,5

Fig. 24 Channel separation at f=1 kHz as a function of resistance between pins 5 and 10 for a t.d.m. =—
system. For test circuit see Fig. 23.

04 7276456.2
THD
(%)
0,3
0,2
v
v
01 \~~JVP /’,”
0
10 102 10° f (Hz) 104
Fig. 25 Distortion as a function of audio frequency; R=1;L=0;Vg1e=15V; -
Vo.16=V3.16=1V (r.m.s.). — — — t.d.m. system; f.d.m. system. :

February 1980 15



TDA1005A
TDA1005AT

HHH

20

30 f (kHz)

7276459.1

40

12 kHz

P TTTTTT

26 kHz -

(lower sideband)

-20

dBFC (2)

19

(p

ilot)

(dB)

—40

—60

-80

—100

-20

dgge (2)

(dB)

~40

—60

—80

-100

0 10

20

30 ¢ (kHz)

(1) Audible interferences (BFC-distortion) and desired 12 kHz signal.

VBFC

dgFc=20log —B7C
2) dgc =20 log s kHz)

40

Fig. 26 Spectrum at the decoder outputs; A for t.d.m.; B for f.d.m. Vi(p-p) =1TV;R=1,L=0;
m =90% for f = 12 kHz; m = 10% for f = 19 kHz.

16
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TDA1005A

Frequency multiplex PLL stereo decoder

TDA10O05AT
7276458.1
+10
Afyco ——
(kHz) e
1"
+5 /’/
[ —
P
-
0
—
—
T
-5 e
\\\
\\\
—10
0 50 100 Vi(p-p) (mV) 150

Fig. 27 Typical values of the capture range of the oscillator as a function of the pilot threshold voltage
at MUX-input.

Vg.16 = 16 V; Afyco = fyco—76 kHz where: fyco = modulated, free-running oscillator frequency;
Afyco = maximum fyco deviation which will be captured if pilot signal (pin 11) is switched-on.
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TDA1005A

TDA100O5AT
103 7276457 .1
Vi
(mV)

102 ¢

\

AN
\\tvp
\\\
10 i~
<
|
1
0
500 Rg.qgks) 00

Fig. 28 Pilot input voltage switching level (stereo ‘on’) as a function of resistance between pins 8 and 13,
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Frequency multiplex PLL stereo decoder TDA100O5A

TDA1005AT
60 7276454

o

(dB)

40

A typ
/
20 y
4
l'
4
4
0
0.5 ! Ve6-16 (V)

Fig. 29 Channel separation as a function of Vg.1 at 1 kHz (smooth take-over).

February 1980 19






J L TDA1006A

MOTOR REGULATOR WITH AUTOMATIC
TAPE-END INDICATOR

The TDA1006A is for use in car radio tape-decks

The circuit incorporates the following functions:

— capstan motor speed control;

— an electronic motor stop in conjunction with hysteresis siip-coupling or commutator pulses;
— an automatic switch from playback to radio at tape-end;

— playback indication with lamp;

— tape-end indication with intermittent light.

QUICK REFERENCE DATA

Supply voltage range Vp 6t022 V
Ambient temperature Tamb typ. 25 OC
Supply voltage Vp typ. 14 V

Motor regulator
Current consumption {R3.4=7,5 k&)

radio V. typ. 9 mA
playback (11 =10) V] typ. 12 mA
playback 4 typ. 52 mA
tape-end iq typ. 32 mA
Operating motor current 13 typ. 200 mA
Supply voltage rejection AV39/AVg.o  typ. 1 mV/V

Automatic stop circuit

Input current 114 > 25 pA
Input voltage at commutator V112 —6to+6 V
PACKAGE OUTLINE

16-lead DIL; plastic power (SOT-38N2).

November 1979
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L TDA1006A

Motor regulator with automatic tape-end indicator
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TDA1006A

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Supply voltage

pin 4 V4.2
pin 9 Vg.o
Va2
Output current
pin 1 (d.c. value) ~Iy
(peak value) ~l1m
pin 3 (d.c. value) i3
(non-repetitive peak value) 13sm
pin 8 (d.c. value) —lg
(peak value) —lgm
pin 10 (d.c. value) —l10
(peak value) —l1om
Storage temperature Tstg
Operating ambient temperature
see power derating curve Fig. 2 Tamb
) 7274261.1
Ptot
(W)
N\
15 N
N
N
1
3\
05
0
-50 0 50 100 150 T,mp (°C)

Fig. 2 Power derating curve; derating factor: 14,2 mW/0C.

max. 24
max. 24
> Vg2
max. 40
max. 100
max. 250
max. 600
max. 45
max. 80
max. 20
max. 20
—65 to +150
—25 to +1560

\
\

mA
mA

mA
mA

mA
mA

mA
mA

oc

oc
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Motor regulator with automatic tape-end indicator

TDA1006A

CHARACTERISTICS

Vp =14 V; Tamp = 25 °C unless otherwise specified (see test circuit Fig. 3}.

Supply voltage range (pins 4 and 9)

Motor regulator

" Current consumption (R3.4=75 k)
radio

playback (11 =0)

playback
tape-end

Input offset voltage at I3 = 3 mA

Input voltage range (common mode)

Input bias current

Input sensitivity {for Al =100 mA)
Operating voltage of TR38 at I35 = 600 mA
Supply voltage rejection

QOperating motor current

Automatic motor ‘stop’ circuit
Input current

Voltage when TR20 is not conducting
(pin 16; peak-to-peak value)

Voltage when TR20 is conducting (pin 16)
Input voltage at commutator (pin 11}

Stop signal amplifier
Differential input voltage

Voltage without input signal
input voltage (r.m.s. value)

Vp
Va2

V7.6l

Ve-2: V72
lg: l7

AV7.6

V3.2
AV3.9/AV 4.2

I3

ha

V16-2(p-p)
V16-2
V11-2

V12-13

V112
V12-13(rms)

6to22 V

typ. 9 mA

typ. 12 mA
95t0 17 mA

typ. 52 mA
typ. 32 mA
{ typ. 2 mV

P

< 8 mV
2410 Vp-0,2 V
{ typ. 80 nA

< 700 nA
< 13 mV
typ. 900 mV
< 1800 mV
typ. 1 mVv/v

typ. 200 mA
< 250 mA

> 25 pA

09to14 V
< 250 mV
—Bto+6 V

typ. 35 mV
251044 mV

85 to 170 mV
> 10 mV

November 1979
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TDA1006A

CHARACTERISTICS (continued)
Radio and preamplifier supply
Radio supply current (d.c.)
Saturation voltage at —Igp; = 80 mA
Preamplifier supply current (d.c.)
Saturation voltage at —l 19 = 20 mA

Lamp driver

Output current (d.c.)

Saturation voltage at —11p; = 100 mA
D.C. voltage level

Vg g
=lho
V10-9

\ZR
V15-2

45
1,36
20
1,2

N NN A

40
1,85
0,75to 1,2

AN

mA

mA

mA

November 1979



J L TDA1006A

Motor regulator with automatic tape-end indicator
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J L TDA1008

GATING/FREQUENCY DIVIDER
FOR ELECTRONIC MUSICAL INSTRUMENTS

The TDA1008 is a monolithic bipolar integrated circuit based on i2L (integrated injection logic), with
frequency dividers directly coupled to the gating system.

The outputs of the dividers, together with the input signal, are applied internally to nine gate inputs.
By activating a key input, five successive signals out of the nine are selected and transferred to the
outputs. Five key inputs are available, each selecting a different combination; e.g. 16',8",4",2"and 1'.
The output signal level is proportional to the voltage applied to the key inputs. By connecting RC
combinations to the key inputs, sustain of the output signal is easily obtained. The duration of the
sustained signal can be adjusted by connecting a variable voltage to the appropriate terminal (pin 7).

In electronic organs using a top octave synthesizer directly coupled to twelve TDA1008 circuits, only
one busbar per manual is needed to obtain five octave-related tones per key.

The tone output signals are symmetrical around a fixed d.c. voltage, thereby avoiding key clicks.

QUICK REFERENCE DATA

Supply voitage (pin 1) Vp1-16 typ. 12V
Supply voltage divider (pin 13) Vp13-16 typ. 6V
Supply voltage tone outputs (pins 2, 3,4,5,6) Vptone typ. 9V
Input voltage; HIGH ViH > 15 V
Input voltage; LOW ViL < 04V
Required key voltage (pins 8,9, 10, 11, 12) VkqtoVks typ.  Vp13-16
Key input impedance (see note) Zk1toZks > 8 MQ
Supply current (pin 1)

all keys activated 11 typ. 13 mA

no activated keys I typ. 0 mA
Supply current (pin 13) 113 typ. 11 mA
Sustaining voltage range (pin 7) V7sust Oto2 V
input frequency f; < 100 kHz
Tone output signal voltage

with one key activated Va(p-p) typ. 600 mV
Operating ambient temperature range Tamb Oto+70 OC
Note

Key input impedance is determined by the voltage applied to pin 7. This impedance is stated at zero
volt on pin 7.

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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TDA1008 ) k
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Fig. 1 Circuit diagram.
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Gating/frequency divider for electronic musical instruments ’ TDA1008

Ky Kz K3 ’%4 Ks
INPUT AND
S 00— - 1 - — SUSTAIN
A 4 v \ 4 L 2 A 4 1
COUPLING -
NETWORK v ]
e —>—oQ1
z
o © >0 Q
e 2
< ¥
% o
o
MATRIX o & 2 le-00,
24
o Z
——1 9 004
o
] ——0 Qg
8
2 D(|I\2/ILD)ER 7274822
Fig. 2 Block diagram.
af L
I
|
|
|
|
|
|
|
|
| r—-‘
! to next
input
inpd divider
3 2
7274820

Fig. 3 Logic diagram of the 12L 2-divider.
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TDA1008

RATINGS

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

Supply voltages
pin 1
pin 13
pin 14
Input voltages
K inputs (pins 8,9, 10, 11, 12)
f; input (pin 15)
S input (pin 7)
Output voltages
Q1 to Qg (pins 2, 3, 4, 5, 6)
Operating ambient temperature
Storage temperature

Total power dissipation

VK1toVks max. Vp13.16
15

Vpi.16 max. 13V
Vp13-16 max. 6,5 V
Vp14-16 max. 65 V

Vi max. \%
Vg max. 25V
Va1 toVos max. 12V

see derating curve Fig. 4
Tstg —25to+ 125 OC
see derating curve Fig. 4

1500 7274819
Ptot
(mW)
1000
500
N
0 AN
-50 150

Tamb (°c)

Fig. 4 Power derating curve.
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Gating/frequency divider for electronic musical instruments TDA1008

CHARACTERISTICS
All voltages with reference to pin 16; all currents positive into the IC.
Supply voltage range

pin 13 Vp13-16 5t065 V
pin 1 Vp1-16 10t0 13 V
pin 9 Vpo.-16 see note 1

Characteristics at Tamp =25 °C; Vp13.16 =6 V; Vp1.16 = 12 V; see Fig. 6.

Supply current (pin 13)

K-inputs at 6 V 113 typ 7510 1? fmnﬁ
Supply current (pin 1)

K-inputs at 6 V I typ. 8 t?21(73 22
Input current at fj (pin 15) 100 to 200 uA

V=6V 115 typ. 150 upA
Input current K-inputs (pins 8,9, 10, 11, 12)

V=6V

S-input connected to 0 V I Zp’ ;gg :2

S-input connected to 2,0 V Ik typ 80to :gg 52
Input current S-input (pin 7)

no key inputs activated Ig typ. 500 uA

all key inputs activated Is typ. 10 pA
Output current Q-output (pins 2, 3, 4, 5, 6) 230 t0 450 wA

VQq = LOW (note 2) +lg typ 300 ZA

V@ = HIGH (note 2) “ig . 230 1o 450 ﬁﬁ
Output current pin 14 114 < 20 pA
Peak output voltage (pins 2, 3, 4, 5, 6)

by activating one K-input only (Fig. 5) \ typ. 300 mV

am

Input frequency at pin 15

V1sHIGH > 1.5 Vi V150w <04V f; < 100 kHz

Notes
1. This voltage has to be in the middle of Vp1.1g and V13.16.
2. To be multiplied by the number of activated K-inputs.

V
am 600mV
(peak - to-peak)

7277832

Fig. 5

w ( July 1978



TDA1008

TRUTH TABLE ;

K1 Ko K3 Kg Kg Activating ‘one’ key input only gives the notified
output frequency.
Q1 |f fi/2 | fild | /8 |fi/16 By activating more key inputs at a time, the output
Qy |fi/2 | fi/4 | /8 | fi/16 |f;/32 amplitude will be the sum signa! of the notified
Q3 |fi/4 | fi/8 | /16 | /32 |f/64 frequencies.

Q4 |f/8 | /16 | /32 | fi/64 |f/128
Qg |fi/16 | /32 | f;/64 | f;/128 | f;/256

APPLICATION INFORMATION

0_.5.J_ 2,2 0,5_|_ 2,2 0,5_1.. 2,2 0,5_1.. 2,2 %
uF'T_ MQ /JF‘L M #FL MQ uFL M
key—
contacts

(1)
10 e
{30 e
fi +6V {10 e
(2) | 10 e
Y || 7
16 15 14 13 12 1 10 9
TDA1008
1 2 3 4 5 6 7 8
12y ——1 S ~o—
¥
1k .
(5x) 22 pin 13
MQ
+oV sustain

7274821

{1) If required contact-current limiting resistors.
{2) a. Factory test point; ungated output from the final divider.
b. Can be used for obtaining very low frequencies (pedals). It should be connected to pin 13 (+ 6 V)
via a resistor of minimum 300 k2 to deliver the current l14.

Fig. 6 Basic application diagram.
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TDA1010

6 W AUDIO POWER AMPLIFIER

The TDA1010 is a monolithic integrated class-B audio amplifier circuit in a 9-lead single in-line (SIL)
plastic package. The device is primarily developed as a6 W car radio amplifier for use with 4 & and
2 © load impedances. The wide supply voltage range and the flexibility of the IC make it an attractive
proposition for record players and tape recorders with output powers up to 8W.

Special features are:

® single in-line (SIL) construction for easy mounting

@ separated preamplifier and power amplifier

@ high output power

® [ow-cost external components

@ good ripple rejection

@ thermal protection

QUICK REFERENCE DATA

Supply voltage range Vp 6to24 V
Repetitive peak output current IoORM max. 3 A
Output power at pin 2; dyor = 10%

Vp=144V;R =28 Po typ. 6,4 W

Vp=144V;R . =4Q Po typ. 62 W

Vp=144V;R =8Q Po typ. 34 W

Vp =144 V; R|_=2 &; with additional :

bootstrap resistor of 220 2 between pins 3 and 4 Po typ. 9w

Total harmonic distortion at P = 1W; R|_ =4 Q diot typ. 0,2 %
Input impedance '

preamplifier (pin 8) 1Z; | typ. 30 k&

power amplifier (pin 6) 1Zi | typ. 20 k2
Total quiescent current at Vp = 14,4 V ltot typ. 31 mA
Sensitivity for P =58 W; R =4 Q Vi typ. 10 mV
Operating ambient temperature Tamb —25 to + 150 °C
Storage temperature Tstg —55 to + 1560 °C

PACKAGE QUTLINE
9-lead SIL; plastic (SOT-110A).
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6 W audio power amplifier TDA101O

RATINGS

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

Supply voltage Vp max. 24 V
Peak output current lom max. 5 A
Repetitive peak output current I0RM max. 3 A
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —565 to + 150 °C
Operating ambient temperature Tamb —25 to + 150 °C

A.C. short-circuit duration of load
during sine-wave drive;

without heatsink at Vp = 14,4 V tse max. 100 hours
75 72764191
Ptot
(W)
N
5
\\
N
N
2,5
\\
N
N
0
-25 0 +50 +100 +150 Tymp (°C)

Fig. 2 Power derating curve.

HEATSINK DESIGN

Assume Vp = 14,4 V; R =2 Q; Tamp = 60 °C maximum; thermal shut-down starts at Tj = 150 OC.
The maximum sine-wave dissipation in a 2 £ load is about 5,2 W. The maximum dissipation for music
drive will be about 75% of the worst-case sir)e—wave dissipation, so this will be 3,9 W. Consequently, the

total resistance from junction to ambient
150 — 60
Rthj-a = Rthj-tab * Rthtab-h * Rthha= —39 - 23 oC/W.

Since Rp jtab = 12 OC/W and Rp, tab-h = 1 °C/W,

Rthh_a=23~—(12+1)=100C/W.
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TDA1010

D.C. CHARACTERISTICS

Supply voltage range

Repetitive peak output current

Total quiescent current at Vp = 14,4 V

A.C. CHARACTERISTICS

Vp
loRM
ltot

<

typ.

6to24
3
31

Tamb =25 °C; Vp=14,4 V; R =4 Q; f= 1 kHz unless otherwise specified; see also Fig. 3.

A.F. output power (see Fig. 4) at dyoy = 10%;
measured at pin 2; with bootstrap

Vp=14,4V;R_=2% (note 1)
Vp=14,4V; R =4 (note 1 and 2)

Vp=14,4V; R =88 (note 1)
Vp=14,4V; R =4 Q; without bootstrap

Vp=14,4V; R|_=2 Q; with additional bootstrap
resistor of 220 §2 between pins 3 and 4

Voltage gain
preamplifier (note 3)

power amplifier

total amplifier

Total harmonic distortion at P, =1 W
Efficiency at P, =6 W
Frequency response (—3 dB)

Input impedance
preamplifier (note 4)

power amplifier (note 5)

Output impedance of preamplifier; pin 7 (note 5)
Output voltage preamplifier (r.m.s. value)
diot < 1% (pin 7) (note 3)
Noise output voltage (r.m.s. value; note 6)
Rg=0%Q
Rs=8,2kQ
Ripple rejection at f = 1 kHz to 10 kHz (note 7)
atf=100 Hz; C2 =1 uF
Sensitivity for P, =58 W
Bootstrap current at onset of clipping; pin 4 (r.m.s. value)

l4(rms)

typ. 6,4
> 5,9
typ. 6,2
typ. 3,4
typ. 5,7
typ. 9
typ. 24
21to 27
typ. 30
27 t0 33
typ. b4
51to 57
typ. 0,2
typ. 75
80 Hz to 15
typ. 30
20 to 40
typ. 20
14 to 26

- typ. 20
14 to 26

> 0,7
typ. 03
typ. 0,7
< 1,4
> 42
> 37
typ. 10
typ. 30

Y
A
mA

E ===

kHz

kQ
k&2

kQ

kQ
k&

mV

mV
mV

dB
dB

mV
mA
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6 W audio power amplifier TDA1010

Notes

1. Measured with an ideal coupling capacitor to the speaker load.
.Upto Py <3 W : dor < 1%.

. Measured with a load impedance of 20 kS2.

. Independent of load impedance of preamplifier.

o1 A WwN

. Output impedance of preamplifier (I Zo| ) is correlated (within 10%) with the input impedance
{|Zi] ) of the power amplifier.

. Unweighted r.m.s. noise voltage measured at a bandwidth of 60 Hz to 15 kHz (12 dB/octave).

7. Ripple rejection measured with a source impedance between 0 and 2 k2 (maximum ripple amplitude:
2V). -

o

V. V.
ripple
100Ci f 1000? f voltage
n B - R1 330k&2 n meter
% T (V) 0 +
100 uF
4 C7
TDA1010
—
C1+ 8 2

o[ PREANP. POWER = +| 1000 uF

L AMP T -
. c6 _L P

, 100nF
Vi 9 7 |6 1 RL
l"‘ R2 4Q

ca’ | 47Q
100nF -ngF v

Of V'S 3

o O —
» 7276418.2
7

Fig. 3 Test circuit.
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TDA1010

7277909.A
15
Po
(W) .
RL=2.Q(” R =4Q
10 ‘
/"’
4/
A A HER =20
4/ ol =
- // "’ Z /RL 84
/ L 7
5 1A | 2
¥ V|1 A7 I A1
74 // !
7V, 7 LB
27y L4
A A =11
P = [
- ~£A )
= |
== )
0 ' !
0 5 10 !

15 vp(v) 20
14,4

Fig. 4 Output power of the circuit of Fig. 3 as a function of the supply voltage with the load impedance
as a parameter; typical values. Solid lines indicate the power across the load, dashed lines that available
at pin 2 of the TDA1010. RL=2Q (1) has been measured with an additional 220 bootstrap resistor
between pins 3 and 4. Measurements were made at f = 1 kHz, dygt = 10%, Tamp = 25 ©C.

Fig. 5 See next page.

Total harmonic distortion in the circuit of Fig. 3 as a function of the output power with the load
impedance as a parameter; typical values. Solid lines indicate the power across the load, dashed lines
that available at pin 2 of the TDA1010. Ry = 2.2 (1) has been measured with an additional 220 O
bootstrap resistor between pins 3 and 4. Measurements were made at f = 1 kHz, Vp=14,4 V.
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6 W audio power amplifier

o

TDA1010

7277910
10 T T T
} } 1
dtot : ,' ,'
(%) [ I T
t 4
7,5 ! ' ,
) T ’
i 1
} : i
I o
R_=8Q | I Iy !
5 | HIIF
| B
] 11/
I 2Q R
2 le g m
| i t I
I Wil
2,5 i
Jry/
e
A4
7 /—//
0
107" Po (W) 10
Fig. 5 For caption see page 6.
7277912
Po
(dB)
0 - -y
L N
210011 Z/ N
404 |
25 clsaaty i A
' i \ —
-5
10 102 103 104 £ (Hz) 10°
Fig. 6 Frequency characteristics of the circuit of Fig. 3 for three values of load impedance; typical
values. Pg relative to 0 dB =1 W; Vp = 14,4 V.
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TDA1010

7277914
6 TTTT
111 (;)
. R =2Q o
tot -
(W) = 11100
P :
4 7 80
A 1 8 =40
P
1= 4+ 29
4 = e
L P - 60
Fd - - P
"1 | I~ o
a - T -
- - -~
2 — = 40 40
Z =
Zl - N go
20
0 0
0 2 4 6 Py (W) 8

Fig. 7 Total power dissipation (solid lines) and the efficiency (dashed lines) of the circuit of Fig. 3 as
a function of the output power with the load impedance as a parameter (for Ri =2 Q an external
bootstrap resistor of 220 2 has been used); typical values. Vp=14,4V; f=1kHz.
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6 W audio power amplifier ' TDA1010
20 7277915
: T I i |

i I n
RN .
Rthh-a - B ]
(°c/w) l
|
20 ‘
| o
l T~
’ I~
I
[
i .

10 | 1 ] Piot= T
! ! Tl T S SaEeann
| - -
1 1 1 ow
| | |

I
I | 11
I I |
I i N i
o Tl [ i 1
o 25 50 75 100

heatsink area {cm 2)

Fig. 8 Thermal resistance from heatsink to ambient of a 1,6 mm thick bright aluminium heatsink as a
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TDA1010

6 W audio power amplifier

TDA1010

7277931

Fig. 10 Track side of printed-circuit board used for the
circuit of Fig. 9; p.c. board dimensions 92 mm x 52 mm.

%3 7277932.1

Fig. 11 Component side of printed-circuit board
showing component layout used for the circuit of Fig. 9.
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L TDA1010

6 W audio power amplifier
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TDA1010

separation

100

7277922

channel

(dB)

75
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50

25
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102 103 104 f (Hz) 105

Fig. 16 Channel separation of the circuit of Fig. 12 as a function of the frequency.

" (220V)

D1 BY226
unloaded: + 21V
I e 9 — A loaded: + 17 V

l 7277937
2

Fig. 16 Power supply of circuit of Fig. 17.
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L TDA1010

6 W audio power amplifier
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TDA1010

TDA1010

379344

Fig. 18 Track side of printed-circuit board used for the circuit 7277935
of Fig. 17 (Fig. 16 partly); p.c. board dimensions 169 mm x 118 mm.
16 December 1978



TDA1010

6 W audio power amplifier
left channel right channel left channel right channel
output input input output
]

7277936
Fig. 19 Component side of printed-circuit board showing
component layout used for the circuit of Fig. 17 (Fig. 16 partly).
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TDA1010

7277926

100
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75
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Fig. 20 Channel separation of the circuit of Fig. 17 as a function of frequency.
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TDA1011

2 TO 6 W AUDIO POWER AMPLIFIER

The TDA1011 is a monolithic integrated audio amplifier circuitina 9-lead single in-line (SIL) plastic
package. The device is especially designed for portable radio and recorder applications and delivers up

to 4 W in a 4 £ load impedance. The device can deliver up to 6 W into 4 £ at 16 V loaded supply in
mains-fed applications. The maximum permissible supply voltage of 24 V makes this circuit very suitable
for d.c.and a.c. apparatus, while the very low applicable supply voltage of 3,6 V permits6 V applications.
Special features are:

@ single in-line (SIL) construction for easy mounting

® separated preamplifier and power amplifier

® high output power

® thermal protection

@ high input impedance

@ low current drain

® limited noise behaviour at radio frequencies

QUICK REFERENCE DATA

Supply voltage range Vp 36t024 V
Peak output current lom max. 3 A
Output power at diot = 10%
Vp=16V;R =48 Po typ. 65 W
Vp=12V; R =4Q Po typ. 42 W
Vp= 9V;R_ =48 Po typ. 23 W
Vp= 6V;R =4Q Po typ. 10w
Total harmonic distortion at Po = 1W; R =4 & diot typ. 0,2 %

Input impedance

preamplifier (pin 8) | Z;] > 100 kQ

power amplifier (pin 6) | Zi| typ. 20 k&
Total quiescent current ltot typ. 14 mA
Operating ambient temperature Tamb —251t0 + 150 °C
Storage temperature Tstg —55to + 150 °C

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-110A).

January 1979
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2 to 6 W audio power amplifier

TDA1OM

RATINGS

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

Supply voltage Vp max. 24 V
Peak output current lom max. 3 A
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —55 to + 150 ©C
Operating ambient temperature Tamb —25to + 150 ©C
A.C. short-circuit duration of load .
during sine-wave drive; Vp = 12V tse max. 100 hours
75 7278628.1
Ptot
(W)
N
5 infinite
\ heatsink
- \
I~
25 ™~ without N\
~1_heatsink AN
N
™~ N
0 T
-25 0 +50 +100 +150 Tamb(oC)

Fig. 2 Power derating curve.
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TDA10M

D.C. CHARACTERISTICS
Supply voltage range
Repetitive peak output current

Total quiescent current at Vp = 12 V

A.C. CHARACTERISTICS

Tamb =25°C; Vp=12V; R| =4 Q; f=1 kHz unless otherwise specified; see also Fig. 3.

A.F. output power at dyo¢ = 10% (note 1)
with bootstrap:
Vp=16V;R_=4Q

Vp=12V;R_ =4Q
Vp= 9V;R_=4Q
Vp= 6V;R_=4Q
without bootstrap:

—= Vp=12V;R_ =40

Voltage gain:
preamplifier (note 2)

power amplifier
total amplifier

Total harmonic distortion at P, = 1,5 W

Frequency response; —3 dB (note 3)

Input impedance:
preamplifier (note 4)

power amplifier

Output impedance preamplifier

Output voltage preamplifier (r.m.s. value)
diot < 1% (note 2)

Noise output voltage (r.m.s. value; note 5)
Rg=08Q
Rg = 10 k&2

Noise output voltage at f = 500 kHz (r.m.s. value)
B=5kHz;Rg=0Q

Ripple rejection (note 6)

f=11t0 10 kHz
f=100 Hz; C2 =1 uF

Bootstrap current at onset of clipping; pin 4 (r.m.s. value)

Vp
loRM

ltot

Gy tot

diot
B

1Zj1]
[ Zi2|
[ Zo1]

Vo(rms)

Vn(rms)

Vn(rms)

Vn(rms)

RR
RR

14(rms)

36to24 VvV
< 2 A
typ. 14 mA
< 22 mA

typ. 6,6 W
> 36 W
typ. 42 W
typ. 2,3 W
typ. 1,0 w
typ. 30w
typ. 23 dB
21t025 dB
typ. 29 dB
27 to 31 dB
typ. 52 dB
50 to 54 dB
typ. 03 %
< 1%
60 Hzto 15 kHz
> 100 k2
typ. 200 k2
typ. 20 k&
typ. 1 k&
> 0,7 VvV
typ. 0,2 mv
typ. 0,6 mv
< 1,4 mv
typ.. 8‘uV
typ. 42 dB
> 35 dB
typ. 35 mA
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2 to 6 W audio power amplifier TDA10OM

Notes
1. Measured with an ideal coupling capacitor to the speaker load.
2. Measured with a load resistor of 20 k€2.

3. Measured at P = 1 W; the frequency response is mainly determined by C1 and C3 for the low
frequencies and by C4 for the high frequencies.

4. Independent of load impedance of preamplifier.
5. Unweighted r.m.s. noise voltage measured at a bandwidth of 60 Hz to 15 kHz (12 dB/octave).

6. Ripple rejection measured with a source impedance between 0 and 2 k€2 (maximum ripple
amplitude : 2 V).

V. V. i
c2 f c6 f ripple voltage

ter
1 FT 100nF me
00n j R1 300k T‘ D o
5 — 3 O/
- : 220nF
TDA1011 -r
ooy Pobzal\\> ) 100uF
o—H PREAMP. AMP. +| co
100nF 1000
cs L
100nF Vp
v, 9 [; 6 1
c3 R2
100“F|“L 478
== C4
4,7 nF
O J; ) '7274905.1 o-
2

Fig. 3 Testcircuit.
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TDA1011

APPLICATION INFORMATION

1
C2

TuF R1 330k +] 10uF
+ I — T —O +
5 3 _LCG
150nF
TDA1011
~ I +cl7_~
C1 100 uF
POWER +| C10
o[} PREAMP. ONiE! 680
TuF ME -y,
(o P
100nF
v, - AL
Cc3 9 6 1 40
F c4 [ R3
100PF igot 470
L e WO PP
56k C5
. T . _
7274906.2
/
Fig. 4 Circuit diagram of a 4 W amplifier.
20 7278629.1
ltot
(mA)
20
//
typ ]
/’
/’
/,
&"
0
0 10 20 30

Vp (V)

Fig. 5 Total quiescent current as a function of supply voltage.
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2 to 6 W audio power amplifier TDA1011

TDA1011 + . output

input

7279431

Fig. 6 Track side of printed-circuit board used for the circuit of Fig. 4;
p.c. board dimensions 62 mm x 48 mm.

72794321

Fig. 7 Component side of printed-circuit board showing component layout used for the circuit of Fig. 4.

November 1979



TDA10M

12V 14V 16V
A

Vp =6V 9V
7278631.1 X
10 T I 1
diot | I LN
(%) ] L
| ML
I | B L
7.5
[ 1 1T
/ [ 1[I
I | l
[ | /
l I
5
] | LT
10 A IR
/ / L]
] l
28 ] T
) AT
/‘/ A1 /4 /
yi // //4 pJ
4 T = ==
0
— -1
10~2 10 1 Py (W) 10
Fig. 8 Total harmonic distortion as a function of output power across R| ; —— with bootstrap;
— — — without bootstrap; f = 1 kHz; typical values. The available output power is 5% higher when
measured at pin 2 (due to series resistance of C10). :
7278630.1
TTTTT 1]
NS 7]
R =40 5
5 /
4
Po N /
(W) / /
)4 /
N d /
[rema— V
— d
m—— 2,5 v
l/ l/
/, o
A »
I/ o
1
> /'
~
0 5 10 1
5 wpiv)y 20
diot = 10%; typical

0
Fig. 9 Output power across R|_as a function of supply voltage with bootstrap;
higher when measured at pin 2 (due to series resistance of C10).

values. The available output power is 5%
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2 to 6 W audio power amplifier

TDA1011

10

o
(dB)

-10

-20

7278637.1
typ
P
7~ N
r ~
~
yd N
/ AN
AN
A
\
\
10 102 103 104 f (Hz) 105

Fig. 10 Voltage gain as a function of frequency; P, relative to 0dB =1W; Vp = 12V;RL=4Q.

10

dtot
(%)

7,5

2,5

0

7278636.1

typ

10

102

103

104 f (Hz) 105

Fig. 11 Total harmonic distortion as a function of frequency; Po=1W;Vp=12V;R|_= 4 Q.
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TDA101

7278635.1
60
RR
T
[ f=1kHz] =
-— 100 Hz ]
20
0
1 10 R2 (k&) 102
Fig. 12 Ripple rejection as a function of R2 (see Fig. 4); Rg = 0; typical values.
600 : : | T 7278633.1
P—— I —
Rg=8,2kQ2
Vn
(V)
‘\
400 B
N
RN
N
— .
rammsas N
== Rg=0
i 200 <
0
1 10 R2 (k$2) 102
Fig. 13 Noise output voltage as a function of R2 (see Fig. 4); measured according to A-curve; capacitor
C5 is adapted for obtaining a constant bandwidth.
10 January 1979



2 to 6 W audio power amplifier TDA10OM

7278632.1
102
a
N
‘? N
Vn(rms) ™
(uV) N
ol N g
A N
N,
\\
1
10~2 10~ 1 f (MHz) 10

Fig. 14 Noise output voltage as s function of frequency; curve a: total amplifier; curve b: power
amplifier; B = 5 kHz; Rg = 0; typical values.

60 7278634.1
GV
(dB) —
typ
—
40 o
20
0
1 10 R2 (k§2) 102

Fig. 15 Voltage gain as a function of R2 (see Fig. 4).
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1011A

made available for evaluation. |t does not necessarily
imp!y that the device will go into regular production.

2 TO 6 W AUDIO POWER AMPLIFIER

The TDAT011A is a monolithic integrated audio amplifier circuit in a 9-lead single in-line (SiL) plastic
package. The device is especially designed for portable radio and recorder applications and delivers up
to 4 W in a 4 2 load impedance. The device can deliver up to 6 W into 4 £ at 16 V loaded supply in
mains-fed applications. The maximum permissible supply voltage of 24 V makes this circuit very
suitable for d.c. and a.c. apparatus, while the low applicable supply voltage of 5,4 V permits 9 V
applications. The power amplifier has an inverted input/output which makes the circuit optimal for
applications with active tone control and spatial stereo. Special features are:

single in-line (SIL) construction for easy mounting

separated preamplifier and power amplifier

high output power

thermal protection

high input impedance

low current drain

limited noise behaviour at radio frequencies

® @ @ @ © @ @

QUICK REFERENCE DATA

Supply voltage range Vp 54t024 V
Peak output current lom  max. 3 A
Output power at dygt = 10%

Vp=16V; R =4 Po typ. 65 W

Vp=12V; R =4 Q Po typ. 42 W

Vp= 9V;R_ =40 Ps typ. 23 W

Vp= 6V;RL.=4Q Py typ. 1,0 W
Total harmonic distortion at P = 1W; R|_ =4 Q diot  typ. 0,2 %
Input impedance

preamplifier (pin 8) iZ; | > 100 k&2
Total quiescent current ltot typ. 14 mA
Operating ambient temperature ) Tamb —25to+ 180 ©C
Storage temperature Tstg —55to+ 150 °C

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-110A).

‘\
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2 to 6 W audio power amplifier TDA10T1A

DEVELOPMENT SAMPLE DATA

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC134)
Supply voltage Vp max. 24 V
Peak output current lom  max. 3 A
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —55to+150 oC
Operating ambient temperature Tamb —25to+150 OC
A.C. short-circuit duration of load
during sine-wave drive; Vp = 12 V tse max. 100 hours
75 / 7278628.1
Piot
(W)
\
5 \| infinite
\\ heatsink
» N
25 N without \
~J_heatsink \
™~ N
0 P~
-25 0 +50 +100 +150 T, (°C)

Fig. 2 Power derating curve.
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TDA1IOTA

D.C. CHARACTERISTICS
Supply voltage range
Repetitive peak output current

Total quiescent current at Vp = 12 V

A.C. CHARACTERISTICS

Vp
ioRM

ltot

5,4 to 24
< 2
typ. 14
< 22

Tamb=250C; Vp=12V; R =4 Q;f = 1 kHz unless otherwise specified; see also Fig. 3.

A.F. output power at dio¢ = 10% (note 1)
with bootstrap:
Vp=16V;R_=4Q

Vp=12V;R =40

Vp= 9V;RL=4Q
Vp= BV;R_ . =4Q
without bootstrap:
Vp=12V;R =4Q
Voltage gain:
preamplifier (note 2)
power amplifier (note 3)
total amplifier (note 3)

Total harmonic distortion at Po=15W

Frequency response; —3 dB (note 4)
Input impedance:

preamplifier {note 5)
Output impedance preamplifier

Output voltage preamplifier (r.m.s. value)
dtot <1% (note 2)

Noise output voltage (r.m.s. value; rote 6)
Rg=08Q
Rg =10 k2

Noise output voltage at f = 500 kHz {r.m.s. value)
B=5kHz; Rg=0Q

Ripple rejection (note 6)
f=1to 10 kHz
f=100Hz; C2=1uF

Bootstrap current at onset of clipping; pin 4 (r.m.s. value)

RR
RR

'4(rms)

typ. 6,56
> 3,6
typ. 4,2
typ. 2,3
typ. 1,0
typ. 3,6
typ. 23

21t0 25
typ. 29
typ. 52
typ. 0,3
< 1
60 Hz to 15
> 100
typ. 200
typ. 1
> 0,7
typ. 0,5
typ. 08
typ. 8
typ. 42
> 35
typ. 35

\
A

mA
mA

70

kHz

k§2
k&2

k&2

mV
mV

v
dB

dB
mA
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TDA101A

2 to 6 W audio power ampilifier

Notes
1. Measured with an ideal coupling capacitor to the speaker load.

DEVELOPMENT SAMPLE DATA

HwWN

~N O O

. Measured with a load resistor of 20 k2.

. Measured with R2 = 20 k§2.

. Measured at Pg = 1 W; the frequency response is mainly determined by C1 and C3 for the low
frequencies and by C4 for the high frequencies.

. Independent of load impedance of preamplifier.

. Unweighted r.m.s. noise voltage measured at a bandwidth of 60 Hz to 15 kHz (12 dB/octave).

. Rippie rejection measured with a source impedance between 0 and 2 k& (maximum ripple

amplitude: 2 V).

4
ol

2

ripple voltage

c6
100nF =T~ R1 300kQ 100nF T meter
e 4N
P \\_// O+
220nF
TDAT011A 4 T+ﬂl
- i
c7
¢l g \\ bow , 100uF
oA }—=}—1 PREAMP. Amgﬁ +1 co
100nF / 1000
1 C8 i uF oy
| 100 nF = P
|
v, 9 J_7 6 i RL
c3 ;‘g R3 40
100nF 0 470
ca
(i 4,7 nF =1 v
77284180 ©

Fig. 3 Test circuit.

January 1980
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TDA1011A

APPLICATION INFORMATION

1uF T R1330kQ 4T 10uF
+ 1 T O +
L cs
5 3 150nF
TDA1011A - F+—
+
C1 ,N \[ og7|=
100 u
8 POWER 2 +| C10
o—1|[}: PREAMP. QWE! 680
u u
cs J_ Vp
, 100nF
R
: L
7 L 9 _L7 6 1 40
[100pF  [100nF ] _R2 R3
n 4,79
c5 L 20kQ
1 4,7nFT
© ; ) ETTYYTTI
2
Fig. 4 Circuit diagram of a 4 W amplifier.
40 7Z78629.1
ltot
(mA)
20 —
typ
/,
/,
41
0
0 10 Vp (V) 30

Fig. 5 Total quiescent current as a function of supply voltage.
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TDA10T1A

2 to 6 W audio power amplifier

Vp = 6V gV 12V 14V 16V
1 7278631.1 , '/\ l/\
dtot | T
(%) B
A ]
75 T | I
I I I
| | |
| ] |
| N
° | 1]
N[ A IR 10
| ] REANA
/ } ,’ g
L
28 7 ST
/ [l AT ¥
T4 7
’/I // /4/4./;/
0 1 M v A |
1072 1077 1 P, (W) 10
with bootstrap;

Fig. 6 Total harmonic distortion as a function of output power across R ;
— — — without bootstrap; f = 1 kHz; typical values. The available output power is 5% higher when

measured at pin 2 (due to series resistance of C10).

DEVELOPMENT SAMPLE DATA

7282488
117 11
R =4 Q/ va 80
5 4
4
Po / /
(W) p 4 /]
4 7 —
/ -
2,5 =
V| A
pd A
4
"
/,
/'
0
0 . 5 10 15 Vp (V) 20
Fig. 7 Output power across R|_ as a function of supply voltage with bootstrap; digt = 10%; typical

values. The available output power is 5% higher when measured at pin 2 (due to series resistance of C10).

7
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TDAT01A
102 7278632.1
a
AN
‘\ !
b
Vn(rms) ™
(uV) AN
10
I,
N
, N\
10~2 10~1 1 f (MHz) 10

Fig. 8 Noise output voltage as a function of frequency; curve a: total amplifier; curve b: power

amplifier; B = 5 kHz; Rg = 0; typical values.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples TDA101 2
made available for evaluation. It does not necessarily
imply that the device wili ge into regular production.

RECORDING / PLAY-BACK AND 2 W AUDIO POWER AMPLIFIER

The TDA1012 is a monoiithic integrated audio power amplifier, preamplifier and A.L.C. circuit
designed for applications in radio-recorders and recorders. The wide supply voltage range makes
this circuit very suitable for d.c. and a.c. apparatus. The circuit is thermal protected and contains
the following functions:

@ Power amplifier

@ Preamplifier

® Automatic Level Control {A.L.C.) circuit
® Voltage stabilizer

QUICK REFERENCE DATA .
Supply voltage range Vp 36t018 V
Total quiescent current at Vp =9V ltot typ. 14 mA

Power amplifier
Output power at dggt = 10 %

Vp=9V;RL=4Q Po typ. 2 W
Closed loop voltage gain G¢ typ. 36 dB
Preamplifier )
Open loop voltage gain Go > 66 dB
Minimum closed loop voltage gain G¢ min 31 dB
Output voltage at dyor = 1 % Vo > 2V
Automatic Level Control (A.L.C.)

Gain variation for AV; =40 dB AGy typ. 2 dB
Stabilized supply voltage

Output voltage Vii-15  typ. 42V
PACKAGE OUTLINE

16-lead DiL; plastic medium power (with internal heat spreader).

February 1980
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Recording/play-back and 2 W audio power amplifier

TDA1012

DEVELOPMENT SAMPLE DATA

RATINGS

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

Supply voltage (pin 4)

Non-repetitive peak output current (pin 2)
Storage temperature

Crystal temperature

Total power dissipation

A.C. short-circuit duration of load

Vp = V41 max. 18 V
losm max. 2 A
Tstg —55 to +150 °C
Te max. 150 °C

see derating curve Fig. 2

during sine-wave drive; Vp =12V tse max. 100 hours
7284247
3
Ptot
(W)
2
1
0
-50 0 100 o 150
Tamb( )

Fig. 2 Power derating curve.

February 1980



TDA1012

CHARACTERISTICS

Vp=9V;R =4Q;f=1kHz; Tamb = 25 ©C; measured in test circuit of Fig. 1;
unless otherwise specified.

Power amplifier

Output power at dg = 16 % Po
Closed icop voltage gain Ge
Total harmonic distortion at Py = 1W diot
Input impedance |Z;]
Ripple rejection at f = 100 Hz ) RR
Noise output voltage {r.m.s. value)

Rs=08;B=60Hzto 15 kHz Vn(rms)
Preamplifier
Open loop voltage gain Gy
Closed loop voltage gain G¢
Minimum closed loop voltage gain

{when changing Ry} G¢ min
Output voltage at dygt = 1 % Vo
Output voltage with A.L.C.

Vi=48mV Vo
Total harmonic distortion with A.L.C.

Vi=4,8mV diot

Vi=48CmV diot
Signal-to-noise ratio '

related to Vi = 1,2 mV; Rg=0%; B =60 Hz to 15 kHz S/N
Input impedance | Z;|
Ripple rejection at f= 100 Hz RR
Output impedance 1 Zo]
Automatic Level Control (A.L.C.)
Gain variation for AV; = 40 dB AGy
Limiting time at AV; = 40 dB Y
Level setting time at AV; = 40 dB tg
Recovery time at AV;=40dB ty
Voitage stabilizer
Output voltage V1115
Load current ‘ 11
Ripple rejection at f= 100 Hz RR

typ.
typ.

\%

typ.

typ.

typ.

A A

“typ.

\%

typ.

typ.

typ.

2
36

40

150

66
48

31

1.1

w
dB
%
MQ
dB

uv

dB
dB

dB

%

3 %

60
100
52
50

50
50
100
4,2

40

ds
k&2
dB

dB
ms
ms

mA
dB
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Recording/play-back and 2 W

audio power amplifier

)‘ L TDA1012

DEVELOPMENT SAMPLE DATA

16-LEAD DUAL IN-LINE; PLASTIC MEDIUM POWER

22 max

seating plane

. 15 138 1= m 1 39
©
[ | S
3 2 3 A 5 5 7 8 (1
top view
(2)

Dimensions in mm

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (or not more

If its temperature is below

2. By dip or wave
The maximum permissible

contact with the joint for more than 5 seconds. T

«+—— B8,25max ———|

72550417

Positional accuracy.
Maximum Material Condition.

Centre-lines of all leads are

within £0,127 mm cf the nominat
position shown; in the worst case,
the spacing between any two leads
may deviate from nominal by
+0,254 mm.

Lead! spacing tolerances apply
from seating plane to the line
indicated.

than 2 mm above it).

300 ©C it must not be in contact for more than 10 seconds; if between
300 OC and 400 ©C, for not more than 5 seconds.

temperature of the solder is 260 OC; this temperature must not be in

must not exceed 5 seconds.

The device may be mounted up to the seatin
not exceed the specified storage maximum. 1

he total contact time of successive solder waves

g plane, but the temperature of the plastic body rnust
f the printed-circuit board has been pre-heated, forced

cooling may be necessary immediately after soldering to keep the temperature within the permis-

sible limit.

3. Repairing soldered joints
The same precautions and

limits apply as in (1) above.
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imply that the device will go into regular production.

DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1013
made available for evaluation. 1t does not necessarily

4 W AUDIO POWER AMPLIFIER WITH D.C. VOLUME CONTROL

The TDA1013 is a monolithic integrated audio amplifier circuit with d.c. volume control in a 9-lead
single in-line (SIL) plastic package. The wide supply voltage range makes this circuit very suitable for
applications in mains-fed apparatus such as : television receivers and record players.

The d.c. volume control stage has a good control characteristic with a range of more than 80dB;
control can be obtained by means of a variable d.c. voltage between 4 and 8 V.

The audio amplifier has a well defined open loop gain and a fixed integrated closed loop gain. This
offers an optimum in number of external components, performance and stability.

The SIL package (SOT-1 10A) offers a simple and low-cost heatsink connection.

QUICK REFERENCE DATA

Supply voltage range Vp 151035 V
Repetitive peak output current I0RM max. 1.5 A
Total sensitivity (d.c. control at max. gain)

forPo=25W Vi typ. 56 mV
Audio amplifier
Output power at diot = 10 %

Vp=18V;R =88 Po typ. 45 W
Total harmonic distortion at Po = 2,6 W, R_= 8Q diot typ- 05 %
Sensitivity for Pg = 2,5 W Vi typ. 1256 mV
D.C. volume control unit
Gain control range ] > 80 dB
Signal handling at dot < 1% ‘

(d.c. control at 0 dB) Vi > 1,2 V
Sensitivity for Vg = 125 mV at max. voltage gain Vi typ. 556 mV
Input impedance (pin 9) 1zl typ. 200 k2
PACKAGE OUTLINE

O-lead SIL; plastic (SOT-1 10A).
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TDA1013

1uF
0.1uF " ,
220k82
,_‘ i_‘l O +18V
) 6 5 4 3
0,1 uF
o——-
AUDIO 20
AMP.
TDA1013 01 tL 470
| uF uF
v, 9 7 1
+ 3,3 R L
Q
/(ﬁ.c. l 8q
O | L 5
J7 7284248
74
Fig. T Block diagram and external components.

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Supply voltage Vp max. 35 V
Non-repetitive peak output current losm max. 3 A
Repetitive peak output current lORM max. 1.5 A
Storage temperature Tstq —55to+ 150 ©OC
Crystal temperature T —25to+ 150 OC
Total power dissipation see derating curve Fig. 2

HEATSINK DESIGN

AssumeVp = 18 ViR =89; Tamp, = 60 °C (max.); Tj = 160 OC (max.); for a 4 W application into an
8 Q2 load, the maximum dissipation is about 2,5W.
The thermal resistance from junction to ambient can be expressed as:

T max—T 150 — 60
Ath j-a = Rth jtab * Reh tab-h + Rih hea = e Amb max . - 36 kW

Since Rih j-tab = 12 K/W and Ripy tah = 1 K/W, Rypy g = 36 — (12 + 1) = 23 K/W.
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4 W audio power amplifier with d.c. volume controt

TDA1013

DEVELOPMENT SAMPLE DATA

7284250
7.5
Ptot
(W)
5 <
AN
N
2,5 bt
Ey-y N
- o
0 § =
0 50 100
A

Fig. 2 Power derating curve.

infinite heatsink;

- — ~ without heatsink.

CHARACTERISTICS

Vp=18V; R =8%Q; f=1kHz; Tymp =25 OC; unless otherwise specified

Supply voitage
Total quiescent current
Ripple rejection at f = 100 Hz; Rg =0

Signal-to-noise ratio (d.c. control at minimum gain)
see also note

Total sensitivity (d.c. control at maximum gain)
for Po=256W

Audio amplifier
Repetitive peak output current

Output power at dygy = 10%

Total harmonic distortion at Po=25W
Voltage gain
Sensitivity for Po = 2,6 W

Input impedance (pin 5)

Frequency response

Note

Measured in a bandwidth according to 1EC-curve ‘A, related to Pg = 25 W; Rg =5 k.

Ve

ltot
RR

S/N

Vi

IORM

diot
GV

|zil

typ. 18
15 t0 35

typ. 35
> 40
> 60
typ. 55
< 1,5
> 4
typ. 45
typ. 0,5
typ. 30
typ. 125
typ. 200
100 to 500

> 15

\%
\%

mA
dB

dB

kHz
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TDA1013

CHARACTERISTICS (continued)
D.C. volume control unit

Gain control range (see also Fig. 3) )
Signal handling at dyot < 1%

(d.c. control at 0 dB) V;
Sensitivity for Vo =125 mV at max. voltage gain Vi
Input impedance (pin 9) 1Z;|
Output impedance (pin 7) |20|

+20 7284249
@ et
() © =
typ
-20
/
—40 4
—-60
-80
4 vitv) 8

Fig. 3 Gain control curve; Vj at pin 8.

>

>

typ.

typ.
100 to

typ.

80 dB

1,2V

56 mV

200 k&
500 k2

1 k&
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TDA1028

SIGNAL-SOURCES SWITCH

The TDA1028 is a quadruple operational amplifier connected as an impedance converter. Each ampli-
fier has 2 switchable inputs which are protected by clamping diodes. The input currents are independent
of the switch position and the outputs are short-circuit protected.

The device is intended as an electronic four-channel signal-sources switch in a.f. amplifiers.

QUICK REFERENCE DATA

Supply voltage range (pin 9) Vp 6t0o23 V
Operating ambient temperature Tamb —30to+80 ©°C
Supply voltage (pin 9) Vp typ. 20 V
Current consumption (pins 4, 5, 12, 13 unloaded) Ig typ. 29 mA
Maximum input signal handling (r.m.s. value) Vi(rms) typ. 6V
Voltage gain Gy typ. 1
Total harmonic distortion diot typ. 0,01 %
Crosstalk o typ. 70 dB
Signal-to-noise ratio S/N typ. 120 dB

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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Signal-sources switch TDAID28

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
* Supply voltage (pin 9} Vp max. 23 V
input voltages (pins 2, 3, 6, 7, 10, 11, 14, 15) Vy max. Vp
=Vi max. 05V
Switch control voltage {pin 1 and 8) Vg 0to23 V
Input current B max. 20 mA
Switch control current —lg max. 50 mA
Total power dissipation Piot max. 800 mwW
Storage temperature Tstg —55 to + 150 °C
Operating ambient temperature Tamb -30to +80 °C
CHARACTERISTICS
Vp =20 V; Tamp = 25 OC; uniess otherwise specified
Current consumption
without Ioad;pl4; 5:12;13=9 ) ig ’C\/D~T 6to 12@:2 rf:i
Supply voltage range Vp 6t023 V
Signal inputs
Input offset voltage of
itahaon inputs (Rg < 1 k) Vio P 13 n“x
lnput. offset cut:rent of tvD. 20 n
switched-on inputs lio \)/p 208 nﬁ
Input offset current of
¢ sichadon ot i et W W @m
10 < 200 nA
ut bias curren
m?nfiependel:tt 0\;[ switch position K t<yp. 52928 gi‘
Capacitance between adjacent inputs C typ. 0,5 pF
D.C. input voltage range Vi 3019 V
Supply voltage rejection ratio; Rg < 10 3% SVRR typ. 100 pv/v
Equivalent input noise voltage
Rg < 1 k§; f =20 Hz to 20 kHz (r.m.s. value) Vi(rms) typ- 35 uv
Equivalent input noise current
=20 Hz to 20 kHz (r.m.s. value} In{rms) = typ- 0,05 nA
Crosstalk between a switched-on input
and a non-switched-on input;
measured at the output at Rg << 1 k&; f= 1 kHz o typ. 100 dB
Signal amplifier
Voltage gain of a switched-on input )
atlg;5;12;13= 0 R = Gy typ. 1
Current gain of a switched-on amplifier Gj typ. 10°
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TDA1028

CHARACTERISTICS (continued)

Signal outputs

Output resistance

Output current capability (pins 4, 5, 12 and 13)

Frequency limit of the output voltage
at Vijp.p) = 1V; Rg<1kQ;
R =10MQ; C_=10pF

Slew rate (unity gain) AV4 5 12; 13-16/At
at R =10 MQ; C| = 10p

Switch control

switched-on interconnected control voltages
inputs pins Vi1 Vg.16
-1, -1 2-4, 15-13 H -
1-2, 11-2 3-4, 1413 L -
-1, 1v-1 7-5, 10-12 - H
-2, 1v-2 6-5, 11-12 — L

Control inputs (pins 1 and 8)

Required voltage
HIGH
LOW

Input current
HIGH (leakage current)
LOW (control current)

* Or control inputs open; Rq.16, Rg.1g > 33 MQ.

g

VsH
VsL

IsH
—IsL

typ.

typ.

typ.

AV

AN

400 Q2
5 mA

1,3 MHz

2 V/us

1 pA
200 pA
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Signal-sources switch

APPLICATION INFORMATION

TDA1028

Vp=20V; Tymp =25 OC; measured in Fig. 1; Rg = 47 k&; C; = 0,1 uF; Rpias = 470 kQ; R =4,7 k$2;

Cy_ = 100 pF (unless otherwise specified)
Voltage gain
D.C. output voltage variation when
switching the inputs (pins 4, 5, 12 and 13)
Total harmonic distortion
over most of signal range (see Fig. 4)
atVi=5V;f=1kHz
at Vj=5V; f=20 Hz to 20 kHz
Output signal handling
diot = 0,1%; f = 1 kHz (r.m.s. value)
Noise outbut voltage (unweighted)
=20 Hz to 20 kHz (r.m.s. value)

Noise output voltage (weighted)
=20 Hz to 20 kHz (in accordance with DIN 45405)
Amplitude response (pins 4, 5, 12 and 13)
Vj=5V;f=20Hzto 20 kHz
Crosstalk between a switched-on input
and a non-switched-on input;
measured at the output at f= 1 kHz

Crosstalk between switched-on inputs
and the outputs of the other channels; at f =1 kHz

*  The lower cut-off frequency depends on values of Rpjas and Cj.

GV
AV,
diot

diot
dtot

Vo(rms)

Va(rms)

AV,

typ.

typ.

<

typ.
typ.
typ.

>

typ.
typ.
typ.

typ.

typ.

typ.

-1,6

10
100

0,01
0,02
0,03

5,0
53

5

12

0,1

75

90

dB

mV
mV

%
%
%

\
\

uVv

uv

dB *

dB **

dB * %

** Depends on external circuitry and Rg. The value will be fixed mostly by capacitive crosstalk of the

external components.
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TDA1028

J

72759474
I/ VT
{pA /VHz)
10
s
\\,
oo
1 h
—
i
e .
107"
2 3 4 5
10 10 10 10 f (Hz) 10
Fig. 2 Equivalent input noise current.
72769451
Vv, /VF
(nV ! VT-E)
103
102
el S
10
10 102 103 104 105

Fig. 3 Equivalent input noise voltage.

f (Hz)
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Signal-sources switch

TDA1028

0,38

diot
(%)

0,6

0,4

0,2

7275944

Z) =1M//100pF L
T
EEEEE RSN
Z; =4,7k2//100pF 1
[l g
1
:
!
]
L]
]
U
e v B e s o] b .—p’. A
4 6

Vp (rms) v

Fig. 4 Total harmonic disterticn as a function of r.m.s. output voltage.
— §=1kHz; — - — - f=20kHaz.

January 1980

7



TDA1028

7276420
30
f=1kHz
dtor = 1%
VO RL = oo
(\%] T
max 1|
Y
20 A
v/
"
4
10
r.m.s. |
—
] min 4
]
0 l 1 25
5 5 vpw
Fig. 5 Output voltage as a function of supply voltage.
102 7275946
Vi (rms)
(V)
10 /
P
" =
e
»
/
g
-
d”
d//’
//
1
1 10 102 103

Fig. 6 Noise output voltage as a function of input resistance; Gy, = 1; f = 20 Hz to 20 kHz.

— Vp (output); — — — V, (Rg). ‘
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Signal-sources switch ’ TDA1028

APPLICATION NOTES
Input protection circuit and indication

Ve
|
|
-
v, o35> >
+
(<23V) TDA1028
SWITCH |
CONTROL

/2

7276942.1

Fig. 7 Circuit diagram showing input protection and indication.

Unused signal inputs
Any unused inputs must be connected to a d.c. (bias) voltage, which is within the d.c. input voltage
range.

Circuits with standby operation

The control inputs (pins 1 and 8) are high-ohmic at Vg <20 V (Igy <1 uA), as well as, when the
supply voltage (pin 9) is switched off.
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TDA1028 J L
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Signal-sources switch | J L TDA1028

7284182
AG, =
(dB)
Rl s e by A off
— rumble filter R scratch filter
on on
-10 7
A\
7 LY
—20 i X i
7/ AU
\
7 \Y
-30 i \
7 \
y A
7
—40 /
/
7
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—~50 -
10 102 103 104 f (Hz) 108

Fig. 9 Frequency response curves for scratch/rumble filters in Fig. 8.
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TDA1029

SIGNAL-SOURCES SWITCH

The TDA1029 is a dual operational amplifier (connected as an impedance converter) each amplifier
having 4 mutually switchable inputs which are protected by clamping diodes. The input currents are
independent of switch position and the outputs are short-circuit protected.

The device is intended as an electronic two-channel signal-source switch in a.f. amplifiers.

QUICK REFERENCE DATA

Supply voltage range (pin 14)
Operating ambient temperature

Vp 61023 V
Tamb —30to+80 °C

Supply voltage (pin 14)
Current consumption

Maximum input signal handling (r.m.s. value)
Voltage gain

Total harmonic distortion

Crosstalk

Signal-to-noise ratio

Vp typ. 20 Vv

Vi(rms) typ 6V
Gy typ 1

diot typ. 0,01 %
o typ. 70 dB

S/N typ. 120 dB

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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TDA1029

\

t

signal sources

?H [0

Rg=47kQ2 (8x)
Rpjas =470KS2 (Bx) [J [] [
C;=0,1uF (8x) 5 = = = - = T -
signal inputs | II-4 Io-3 o-2 -1 I-4 I-3 I-2 I-1
8 7 6 5 4 3 2 1
y Y 4 y Y
-4 Y -2 Y—/ \-7 1-3 1-2 -1
4 13 |2 |1 4 |3 |2 |1
o l jE o o o o
SWITCH IT SWITCH I S
+ +
BIAS Sa] switew |52 | GIRCOIT
VOLTAGE CONTROL VOLTAGE
S3
4 4
) 10 |1 12 13 .
signal signal
tput tput
outpu l4 a2 1 outpu
o o— Vp

R =4,7kQ

L
100

uF
1(15 V)
7

Fig. 1 Block diagram.

7276181.1
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Signal-sources switch TDA1029

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pin 14) Vp max. 23 V
input voltage (pins 1 to 8) \ max. Vp
-V max. 05V
Switch control voltage (pins 11, 12 and 13) Vg O0to23 V
Input current EA ] max. 20 mA
Switch control current —lIs max. 50 mA
Total power dissipation Ptot max. 800 mw
Storage temperature Tstg —55 to + 150 °C
Operating ambient temperature Tamb —30to +80 °C
CHARACTERISTICS
Vp =20 V; Tamb = 25 ©C; unless otherwise specified
Current consumption
f = = 3,5 mA
without load; Ig =115 =0 114 WP 54105 mA
Supply voltage range (pin 14) Vp 6to23 V
Signal inputs
Input offset voltage
of switched-on inputs
. typ. 2 mV
< .
Rg<1kQ Vio < 10 mv
Input offset current
typ.
of switched-on inputs lio <y P 2(2)8 :":
Input offset current
of a switched-on input with respect to a
non-switched-on input of a channel lio t<yp. 2(2)8 22
Input bias current
typ.
independent of switch position lj <y P ggg :2
Capacitance between adjacent inputs Cc typ. 0,5 pF
D.C. input voltage range \7 3t019 V
Supply voltage rejection ratio; Rg < 10 k2 SVRR typ. 100 pV/V
Equivalent input noise voltage
Rg = 0; f = 20 Hz to 20 kHz (r.m.s. value) Vn(rms) typ- 3,56 uv
Equivalent input noise current
f =20 Hz to 20 kHz (r.m.s. value) In(rms)  typ- 0,05 nA
Crosstalk between a switched-on input
and a non-switched-on input;
measured at the output at Rg = 1 kQ; f=1kHz o typ. 100 dB
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TDA1029

CHARACTERISTICS (continued)
Signal amplifier
Voltage gain of a switched-on input

atlg=115=0; R =00 Gy typ. 1
Current gain of a switched-on amplifier Gj typ. 10°
Signal outputs
Output resistance {pins 9 and 15) Ro typ. 400 Q
Output current capability at Vp =6 to 23 V tlg;* 115 typ. 5 mA
Frequency limit of the output voltage ;

Vi(p_p) =1V;Rg=1kQ; R =10 MQ; CL=10pF f typ. 1,3 MHz
Slew rate (unity gain); AVg.1g/At; AV15.16/At

RL=10MQ; C_=10pF S typ. 2 V/us
Bias voltage .

typ. 1Mve*
.C. out |
D.C. output voltage V10-16 1020118 V
Output resistance R10-16 typ. 8,2 kQ
Switch control
switched-on interconnected control voltages
inputs pins Vit.16 Vi2.16 V1316

-1, 111 1-15, 59 H H H

1-2, 11-2 2-15,69 H H L

1-3, 11-3 3-15,7-9 H L H

1-4, 11-4 4-15, 8-9 L H H

1-4, 11-4 4-15, 8-9 L L H

1-4, 11-4 4-15, 8-9 L H L

-4, 11-4 4-15, 89 L L L

1-3, 11-3 3-15,7-9 H L L

In the case of offset control, an internal blocking circuit of the switch control ensures that not more
than one input will be switched on at a time. In that case safe switching-through is obtained at

VgL <15V.

Control inputs (pins 11, 12 and 13)
Required voltage

HIGH

Low
Input current

HIGH (leakage current)

LOW (control current)

*  V1p-16 is typically ;01,,5‘_',!14-16 +1,5-Vgg.
** Or control inputs open (R11,12,13—16 > 33 MQ).

VsH
VsL

ISH
—IsL

> 33 VvV **
< 21V
< 1 uA‘
< 250 uA
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Signal-sources switch

APPLICATION INFORMATION

TDA1029

Vp =20 V; Tamb = 25 OC; measured in Fig. 1; Rg = 47 kQ; C; = 0,1 uF; Rpigs = 470 kQ; R|_= 4,7 kQ;

Cy_ = 100 pF (unless otherwise specified)
Voltage gain

Output voltage variation when switching
the inputs

Total harmonic distortion
over most of signal range (see Fig. 4)
Vi=5V;f=1kHz
V;=5V; f=20 Hz to 20 kHz
Output signal handling
diot = 0,1%; f = 1 kHz (r.m.s. value)

Noise output voltage (unweighted)
f =20 Hz to 20 kHz (r.m.s. value)

Noise output voltage (weighted)
f =20 Hz to 20 kHz (in accordance with DIN 45405)

Amplitude response
Vi =5 V; f=20 Hz to 20 kHz; C; = 0,22 uF

Crosstalk between a switched-on input
and a non-switched-on input;
measured at the output at f= 1 kHz

Crosstalk between switched-on inputs
and the outputs of the other channels

Gy

AVg.16:
AV15.16

diot
diot
dot

Vo(rms)

Vn(rms)
Vi

AVg.16;
AV15.16

*  The lower cut-off frequency depends on values of Rpjas and Cj.
** Depends on external circuitry and Rg. The value will be fixed mostly by capacitive crosstalk of the

external components.

typ.

typ.

<

typ.
typ.
typ.

typ.

typ.

typ.

typ.

typ.

-1,5

10
100

0,01

0,02
0,03

5,0
5,3

5
12

0,1

75

90

dB

mV
mV

%

%
%

\Y
\

uv

uVv

dB *

dB **

dB **
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TDA1029

7275947.1

I/ VE
(pPA/VHz)

10

10~!

2 3 4 5
10 10 10 10 f (Hz) 10

Fig. 2 Equivalent input noise current.

7275945.1

Vo / VT
(nV /VHz)

103

102

10

2 3 4 105
10 10 10 10 f (H2)
' Fig. 3 Equivalent input noise voltage.
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Signal-sources switch TDA10 29
7275944
0,8
dtot
(%)
0,6
2,1 Ma /71000
T LT
IR
04 Z,=4,7kQ2// 100 pF 1
Nl g
)
0,2
:
IR
T
H
|
U
) g e—Xx L] ol s | [emett® -—J
0 e | et = - s T sl [ — - = l

0 2 4 6
7 Vo (rms) V)

Fig. 4 Total harmonic distortion as a function of r.m.s. output voltage.
—— f=1kHz; — - — - f=20kHz.
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TDA1029

7272937
30
f=1kHz
i dine = 1%
Vo;15-16 ot
’ RL = oo
(V) ™
max
20 - v4
d
4
10 7
r.m.s. -1
{1
= min —|
sl
R
0 ‘
5 15 Vp (V) 25
Fig. 5 Output voltage as a function of supply voltage.
102 7275946
Vn (rms)
(nV) A
vd “
/ e
10
P e
~
> 4 -
A P
r
~
/
-
P
d” g
//’
//
1 -
1 10 102 R, (kQ) 108
Fig. 6 Noise output voltage as a function of input resistance; Gy=1;f=20 Hz to 20 kHz.
— Vp, loutput); = — — V, (Rg).
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Signal-sources switch TDA1029

APPLICATION NOTES
Input protection circuit and indication

Ve
TDA1029
Il max
Vio—"1<
{ivp .

-
EDG
T

SWITCH
CONTROL

+
(<23V)

O
O
O

7 7275943.1
Fig. 7 Circuit diagram showing input protection and indication.

Unused signal inputs

Any unused inputs must be connected to a d.c. (bias) voltage, which is within the d.c. input voltage
range; e.g. unused inputs can be connected directly to pin 10.

Circuits with standby operation

The control inputs (pins 11, 12 and 13) are high-ohmic at Vg <20 V (Igy < 1 nA), as well as, when
the supply voltage (pin 14) is switched off.
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TDA1029

+20Vd.c.

0,22 uF 'L ‘l“
; @) atoxn 10
X .
pin connected to OV
) RADIO OIZIZ“F [—:'—'[ ] " or LOW level :
input L (o> —} [~ | none = radio
N 12 13 = pick-up
— 12 = tape 1
input R (© {— 5 13 11 = tape 2
3
15 L L
7 '
TDA1029 OUTPUT
"4
9 R R
8
0,1 10,1
uF T T uF
2
- 6
I
+
100 uF
PREAMPLIFIER 4 4
(with RIAA equalization)
1MQ T™MQ
7 % 7284050.1A

Fig. 8 TDA1029 connected as a four input stereo source selector.
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Signal-sources switch

TDA1029

+20Vd.c.
o,zzwi 114
.o 8x) 10
” (8x) 470k pin connected to OV
RADIO 0,22uF l—{:—l 1 or LOW level:
input L (03— 4% 1 —
N 12
input R (O—— ;H—[ 5 13 | 11=tape2
TAPE 1
1 3 ) (4x)
7 562 39pF | r—(:l— 3
5 *
2 15 L
820 820
K2 k2 ’ ; | — 7
L ;’- TDA1029
R % — l—‘:'—' 4
820 820 9 R
29 820 TAPE 2 ;;
1 7 | 8
4 5
g *
4
__D_ ! 2
'i[
-l | 6
+
100 ; J;s
4 oF
PREAMPLIFIER ” 4
(with RIAA equalization)
0V or LOW = AUX. on
1 9
(8x)
(8x) 470k [
0,22 uF ) I
AUX. L__.: F
(4x)  (4x) F 4 4';:' 2,2k
. 5,6k 39pF ) 1—|:—‘ 3 | ral]
2 L ' | TAPE
| ¥ LINE
ouT
i | 3 | ATeF 2,2kQ
e —a R rall R
LI
;; TDA1028 47k 47kQ
MONITOR ’ 1} [ 7 Z
5
L
| — 6
i |
| OUTPUT
1 I_E 10 |
1 12 R
1 — 4 :
1 |
7284042.1A

Fig. 9 TDA1029 and TDA1028 connected as a
five input stereo source selector with monitor-
ing facilities.

18 ;6

OV or LOW = monitor on
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TDA1029

E,g 6,8 120k (8x)
047 uF k2
L
I
0,68
e 033uF OtsuF| | r [T 1
input —‘”* LL] é —_
{Rg=40022) 2 1 . 15 left
68nF 33nF| 0,15uF "“:]"1 03 s | output
I 4 |
|
27kQ 27kQ H:[]E— :
X 1uF |
| TDA1029
047 uF *—(:——1
— |
! |
right 033uF 0,15 4F o,esupﬂj ,'
input I'—’_IF -
(Rg=4009) 0,15 9 right
68nF 33nF ;:F [ l ~ 7 output
] L 1 VP
+20V
27kQ 532 TE( 20V)
ha 16 T
> VT 1uF
o8 ]E'g 10| sias SWITCH
VOLTAGE CONTROL
100 uF
(15V)
Z 11|12 [13
(o] ;.')
on .)off on .)off
mute 4 7
rumble subsonic
filter filter 7284185

Fig. 10 TDA1029 connected as a third-order active high-pass filter with Butterworth response and
component values chosen according to the method proposed by Fjallbrant. It is a four-function
circuit which can select mute, rumble filter, subsonic filter and linear response.

Switch control

function

V11-16

V1i2-16

V13-16

linear

rumbile filter ‘on’
mute ‘on’

subsonic filter ‘on’

rIITxT

XrxIzxT

H

L
X
X

12
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Signal-sources switch

(dB)

~10

-20

-30

-40

-50

TDA1029

Fig. 11 Frequency response curves for the circuit of Fig. 10.

7284183
— Tt
Z I/
linear 7
/
7/ /
7/ /
7/ /
/

y, 7/
subsonic A- rumble
filter filter

/
/ /
/ /
y
/
V4 /
/ /
/ 7/
7/ /
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10 102 f (Hz) 108
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imply that the device will go into regular production.

DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA105gB
made available for evaluation. It does not necessarily

MOTOR SPEED REGULATOR WITH THERMAL SHUT-DOWN

The TDA1059B is a monolithic integrated circuit with a current limiter and with good thermal
characteristics in ¢ %3 ~ 7% olastic package for easy mounting. It is intended to regulate the speed
of d.c. motors in record = urs, cassette recorders and car cassette recorders.

QUICK REFERENCE DATA

typ.
Supply voltage Vp =Voq yP 3310 12 x
Internal reference voltage Vyef typ. 1.3V
Drop-out voltage V3.1 typ. 1,8 V
Limited output current 131im typ. A 06 A
Multiplication coefficient k typ. 9
PACKAGE OUTLINE Dimensions in mm

Fig. 1 TO-126 (SOT-32).
Pin 1 connected to metal part of mounting surface.

- 7,8 max >

‘ 4
L_— 3,75
,2 . J -
0
Y 11

] max

|
|

w w

15,3

min

i ) 21} 1y 3 l

i i 0,88 ‘ i ’ 7259324.2A
~ [E57] 7,”; sl
2,29

(1) Within this region the cross-section of the leads is uncontrolled.
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TDA1059B

2 R20
,; —O0
CRYSTAL
TEMPERATURE REFERENCE
LIMITER VOLTAGE K R32
i : / \ 3
: $ —0 «
B + —_ ]
CURRENT AY +
LIMITER ~ lf‘ ba_
: T
y ’ t
' -
[
[
o 1 o
i o— 7274790.1
74
Fig. 2 Functional diagram.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vp=Vo4q max. 16 V
Storage temperature , Tstg —55 to + 150 °C
Operating ambient temperature (see Fig. 3 and note) Tamb —25to + 130 OC
THERMAL RESIS'I;ANC,E .
From junction to case Rthijc = 10 K/w
From junction to ambient Rthj-a = 100 K/wW
72747891
1500
Ptot
(mW)
1000
500 <
0
—25 0 25 50 75 100 125 150
) Tamb (OC)

Fig. 3 Power derating curve.
Note

At ambient temperatures above 130 OC, the crystal temperature limiter decreases the internal power
consumption.
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TDA1059B

Motor speed regulator

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS

Vp=9V; Tgmp =25 °C; R20=0; heatsink with Ry, = 100 K/W and after thermal stabilization;
unless otherwise specified; see test circuit Fig. 4,

min. typ. max.
Supply voltage Vp=Vog.q 33 9 6 V
Internal reference voltage
Vp=33V;Ii3=80mA Vyef 1,24 1,3 1,36 V
Drop-out voltage
I3 =80 mA; AV ef = 5% V3.1 - 1,8 2,06 V
Quiescent current; 13 =0 lq 1,8 2,3 2,8 mA
Limited output current® 131im 03 0,6 1A
Multiplication coefficient Alg
I3 =50 mA £ 10 mA =ZI_ 85 9 9,5
2
Line regulation
Vp=33t0o16 Vatlz=50mA AV of
reference voltage variation v re /AVp —0,115 0 | +0,115 %/V
ref
multiplication coefficient variation Ak
I3=50% 10 mA e /AVp - 0,86 - %/V
. <ation: 1 = 50 MA Algy.
input current variation; 13 =50 m _< —15 0 +15 pA/V
AVp .
Load regulation
reference voltage variation AV '
I3 =20 to 80 mA ref /Al3 0 19 385 %/A
Vyef
multiplication coefficient variation Ak
13=30£10t0 70 * 10 mA e / Alg -0,075 0 | +0,075 %/mA
Temperature coefficient
I3 =50 mA; Tamp = —15 to + 65 oC
- reference voltage variation A\)’ref /AT g _0,03 0 +0,03 %/K
ref
multiplication coefficient variation Ak '
Alg=%10mA - /AT amb - 0,008 - %/K
input current variation ‘_"_2 ) 0 +2 pA/K
ATamb

* |f the motor is stopped by a mechanical brake, the current limitation is effective in the supply voitage
range. |f the motor is short-circuited, the TDA1059B will be damaged if the supply voltage is higher
than 10 V due to parasitic oscillations.
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TDA1059B

Note

For start operation: Vref must start with final
Vp =6,7 V and a time constant of 37=100 ms
in which 7= R.C; R = source impedance,

C = by-pass capacitor.

7274791.1

Fig. 4 Test circuit.

APPLICATION INFORMATION Ve

1 TDA10598
s
(1) Inclusion of D(BA220) is arbitrary; it permits
compensation of variation of the motor resistance
7274792.1 as function of temperature.

(2) Motor example (without diode D):
Catalogue no. 9904 120 01806; n = 2000 rev/min; R20 = 180 £ (+ 2%); R32 =100 © + 100 £ (variable).
Fig. 5 Example of using the TDA1059B in a d.c. motor speed regulation circuit.
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Motor speed regulator

TDA1059B

DEVELOPMENT SAMPLE DATA

Motor equations
Em = oqn where: aq, ap = motor constant
Im = aor n = number of revolutions

r = motor torque
Em = back electromotive force
Rm = motor resistance

Vm = Em+ BRmlm

The back electromotive force (E,y) in Fig. 5 can be expressed (excluding diode D) as:

Em=(Bkio‘—Rm ) |m+vref{1+%g(1+% )}+R20.Io

and including diode D, as:

R20

Em=(—k—_Rm)'m+(Vref+vD){1+2_§2 ( 1

+— ) 1+ R20.
1 k)} R20.1,

Speed regulation is constant when Epy, is independent of Iy, variations; this will be obtained when

R20 =kRp.

Epy,. and therefore the motor speed, is regulated by R32. A practical condition for stability is

R20 < kRpy.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1059C

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

MOTOR SPEED REGULATOR

The TDA1059C is a monolithic integrated circuit with a current limiter and with good thermal
characteristics in a TO-126 plastic package for easy mounting. It is intended to regulate the speed of
d.c. motors in record players, cassette recorders and car cassette recorders.

QUICK REFERENCE DATA

typ.
Suppy voltage Vp=Va.1 yg 5 to 12 ://
Internal reference voltage Vief typ. 1,1V
Drop-out voltage V3.1 typ. 10V
Limited output current . 131im typ. 06 A
Multiplication coefficient k typ. 9

PACKAGE OUTLINE Dimensions in mm

Fig. 1 TO-126 (50T-32).
Pin 1 connected to metal part of mounting surface.

2,7
max|™
1
L — -4
1
1
1
S
1
|
¥
254
(1)
. __"‘_:" Sl w12

SEEle e

(1) Within this region the cross-section of the leads is uncontrolled.
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TDA1059C

Vp
2 R20
' —O0
REFERENCE
VOLTAGE ) R32
! 3
t —O0 <
+ 1= |
CURRENT AY [%d
LIMITER — 'F".\
!
: . +
L
[
[
I.rl
N 1
7284215
72
Fig. 2 Functional diagram.
RATINGS ’
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vp=Vo.1 max. 16 V
Storage temperature Tstg —55to + 150 OC
Operating ambient temperature (see Fig. 3) Tamb —25to + 150 OC
THERMAL RESISTANCE
From junction to case Rthjc = 10 K/W
From junction to ambient Rth j-a = 100 K/wW
1500 1T T T
= Ptot ' ,' '
—_— (mw) l
—_— 1000
] []
500 T i
] |
| | |
] | |
0 ] I I ]
—-25 0 25 50 75 100 125 150
Tamb (°c)
Fig. 3 Power derating curve.
2 February 1980



Motor speed regulator

TDA1059C

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS

Vp=9V;Tymp =25 0C; R20 = 0; heatsink with Ry, = 100 K/W and after thermal stabilization;

unless otherwise specified; see test circuit Fig. 4

Supply voltage

Internal reference voltage
Vp=25V;i3=80mA

Drop-out voltage

13 =80 mA; AV ef = 5%
Quiescent current; I3 =0
Limited output current *

Multiplication coefficient
13=50 mA £ 10 mA

Line regulation
Vp=25t015Vatl3=50mA

reference voltage variation
multiplication coefficient variation
1I3=50+ 10 mA
input current variation; 13 = 560 mA
Load regulation .
reference voltage variatio

13=20to 80 mA

multiplifaction coefficient variation
13=30+10t0 70 = 10 mA

Temperature coefficient
13=50 mA; Tamp =—151t0 +65°C

reference voltage variation
multiplication coefficient variation

Alz=+10mA

input current variation

min. typ. max.

Vp = Va1 2,5 9 15 V
Vryef 1,06 11 115V
V3.1 — 1,0 1,45 V
lq 25 3 35 mA
131im 0,3 0,6 1A

Alg
k=— 85 9 ,

a1, 95
AVpef

/AVp 004 | 013 | 022 %V

Vief
ATk/AVp - 0,86 — %V
al2. 0 15 30 pA/V
AVp K
AV

ref /alg 0 23 | 455 %/A
Vret
éki/mg - 0 — %/mA
AV

et ATomb —0,036 0 |+0,036 %/K

ref
é—kk/ATamb — o008 — %K
Al

2 - 0 — wA/K
ATamb

* |f the motor is stopped by a mechanical brake, the current limitation is effective in the supply voltage
range. |f the motor is short-circuited, the TDA1059C will be damaged if the supply voltage is higher

than 10 V due to parasitic oscillations.

W l February 1980
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TDA1059C

Vp Note

For start operation: Vot must start with final
Vp =6,7 V and a time constant of 37-= 100 ms
in which 7= R.C.; R = source impedance,

C = by-pass capacitor.

7274791.1

Fig. 4 Test circuit.

APPLICATION INFORMATION Vp

7 TDA1059C

(1) Inclusion of D(BA220) is arbitrary; it permits
compensation of variation of the motor resistance
as function of temperature.

7274792.1A

(2) Motor example (without diode D):
Catalogue no. 9904 120 01806; n = 2000 rev/min; R20 = 180 Q (+ 2%); R32=39Q + 47 £ (variable).

Fig. 5 Example of using the TDA1059C in a d.c. motor speed regulation circuit.
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Motor speed regulator | TDA1059C

DEVELOPMENT SAMPLE DATA

Motor equations

Em=aqn where: a1, ap = motor constant
= number of revolutions
r = motor torque
Ep, = back electromotive force
Rm = motor resistance

N
Iy = agr
Vm=Emt BRmim

The back electromotive force (Ey,) in Fig. 5 can be expressed (excluding diode D) as:

R20 R20 1
En=| ——R Im+V T+— [ 1+— + R20.1
m ( K m) m ref { R32 ( K )} o

and including diode D, as:

R20 [ R20( 14y ]
=(=——-R + [ VigptV 1+ = 1+— | ' +R20.
Em ( K m) Im ( ref D) l R32 K ) ] R20.14

Speed regulation is constant when Epy, is independent of |, variations; this will be obtained when
R20 = kRp. )
En, and therefore the motor speed, is regulated by R32. A practical condition for stability is
R20 < kRpy.
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TDA1072

AM RECEIVER CIRCUIT

The TDA1072 is a monolithic integrated AM receiver circuit provided with the following functions:

controlled h.f. preamplifier
multiplicative balanced mixer

i.f. amplifier with gain control
balanced full-wave detector

a.f. preamplifier

internal a.g.c. voltage

amplifier for field-strength indication
electronic stand-by on/off switch

QUICK REFERENCE DATA

separate oscillator with amplitude control

Supply voltage (pin 13)
Supply current

H.F. input voltage
S+N/N=6dB
S+ N/N=26dB

H:F. input voltage; diot = 3%; m = 80%
A.F. output voltage; Vi =2 mV

Total distortion

Input voltage range for AV, =6 dB
Oscillator frequency range

Oscillator voltage amplitude
Field-strength indication range

typ.
typ.

typ.
typ.

typ.
typ.
typ.
typ.

15
22

2,2
30

650

340

0,5

91

0,6 to 31
140

100

\%
mA

uv

mV
mV
%
dB
MHz

Supply voltage range
Ambient temperature range

7,510 18

—30 to + 80

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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AM receiver circuit TDA1072

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pin 13) Vp=V13.16 max. 23 V
Voltage on pin 2 Vo.16 Oto23 V
H.F. inputs
Voltages between:
pins 14 and 15 *V14-15 max. 12V
pins 14 and 16 V14-16 max. Vp V
pins 15 and 16 V15.16 max. Vp V
Or currents:
pin 14 144 max. 10 mA
pin 15 EET max. 10 mA
Storage temperature range Tstg —b55 to + 150 ©C
Operating ambient temperature range Tamb —-30to+80 ©C
CHARACTERISTICS
Vp=15V; Tamp =25 °C; fj = 1 MHz (h.f.), Rg = 50 ; fry, = 0,4 kHz; m = 30%;
i.f. frequency = 460 kHz; unless otherwise specified
Supply voltage range (pin 13) Vp 75t 18 V
. _ typ. 22 mA
Supply current; without load (I (11) 0) Ip 15 10 30 MA
H.F. preamplifier and mixer
D.C. input voltages V14-16: V15-16 typ.2,75 (4Vgg) V
Input impedance
. typ. 6 kQ
Vi <300 uV Zi(14-16):Zi(15-16)  typ. 6 pF
. 7. typ. 9 k&2
Vi>10mv : Zi(14-16):Zi(15-16) 4y, 25 pF
. > 200 k2
Output impedance Z5(1-16) typ. 4 pF
Maximum conversion conductance Sm typ. 55 mA/V*
Maximum i.f. output voltage (peak-to-peak value) Vo(1)(p-p) typ. 28 V
Output current capability lo(1) typ. 1 mA
Control range of preamplifier ASp typ. 30 dB
Maximum h.f. input voltage (peak-to-peak value) Vi(14-15)(p-p) - typ. 28V

* Sy is defined as lg(1)/Vi.
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TDA1072

CHARACTERISTICS (continued)
Oscillator

Frequency range

Oscillator impedance range

Controlled oscillator amplitude

D.C. output voltage (1) (11) =0)
Output load current range
Output resistance; I|_(1 1)=5+05mA

Oscillator frequency output (pin 10)

Output voltage (peak-to-peak value)
R10-16 = 15k (R (10))

Output resistance

Allowable output current (peak value)

I.F. amplifier and a.f. stage
D.C. input voltages

Input impedance

Max. i.f. input voltage; m = 80%; dygy = 3%

Control range; V, = —6 dB

A.F. output voltage; Vi(3) = 2 mV; without load

A.F. output resistance

Field-strength indication
D.C. indicator voltage

Vi=0; RL(9) =27k
Vi=500mV; R (g) = 2,7 kQ

Output current capability
Output resistance; —lg=0,5mA

Leakage voltage at the output; + lg<1uA;

at AM switch off (V. 16 >3,5 V)

fosc(12)
ZL(12)

Vosc(12)

V1116
mURERY
Ro(11)

Vo(10)(p-p)
Ro(10)
lo(10)m

V3.16: V4.16
Zi(3)

Vi(3)

AV;

Vo(6)
Ro(6)

Vo.16

Vo.16

~Ig
Ro(9)

Vo.16

0,6 to 31

1 to 200
typ. 140
< 200
typ.Vp-1,3
Oto 15
typ. 7
typ. 200
typ. 150
< 2
typ. 2
typ. 3
24t03,9
typ. 4
typ. 75
typ. 62
typ. 3560
typ. 3,5
typ. 0
< 140
typ. 2,8
2,510 3,1
> 1,2
typ. 250
typ. 6

MHz
k2

mV
mV

mA

mV

mA

k&2
k&2
pF

mV
dB

mV
k&2

mV
mV

\
\

mA
Q

\
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TDA1072

AM receiver circuit

Stand-by switch

Switching voltage Vo.16 typ. 26 V
Required control voltage® '
AM on Vo.16 < 2V
AM off V.16 > 356 V**
Input current '
AM on; switching current —lg < 100 pA
AM off; leakage current (V.16 = V3.16) St < 1 pA

APPLICATION INFORMATION

Vp=15V; Tamp =25 0C: measured in Fig. 1; fj= 1 MHz (h.f.); fy = 0,4 kHz; m = 30%; unless
otherwise specified

H.F. input voltage

S+N/N= 6dB Vi typ. 2,2 pv

S+N/N=10dB Vi typ. 3,5 uv

S+ N/N=26dB Vi typ. 30 wpVv

S+ N/N =46 dB Vi typ. 550 uV
H.F. input voltage for a.g.c. operation Vi typ. 14 pv
Control range for AVg =6 dB

reference value Vi = 500 mV AV typ. 91 dB
Maximum h.f. input voltage

dtOt = 3%; m = 80% V| typ. 0,65 \Y

diot = 3%; m = 30% Vi typ. 09 V

diot = 10%; m = 30% Vi typ. 1.3V
A.F. output voltage; Vi =2 mV Vo typ. 340 mV
Change of a.f. output voltage; Vi = 2mV AVgq typ. +2 dB
H.F. input voltage; Vo = 60 mV Vi typ. 4 uv
Total distortion of a.f. output voltage

Vi=2mV; m=80% diot typ. 05 %

= - typ. 1,8 %

Vj =500 mV; m = 80% drot <V 3 0/:
Signal plus noise-to-noise ratio of a.f. output voltage

Vi=2mV S+ N/N typ. 50 dB
|.F. bandwidth (—3 dB) . B typ. 4,6 kHz
I.F. selectivity

Af = £ 9 kHz S(9) typ. 30 dB

Af =+ 36 kHz S(36) typ. 60 dB

* At allowable ambient temperature range and supply voltage range.
** Also achieved at open input.
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Fig..2 A.F. output voltage as a function of h.f. input voltage; f;

=1MHz (h.f); Rg =50 Q; f,, = 0,4 kHz.
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Fig. 3 Indication voltage as a function of h.f. input voltage; Rg.16 = 2,7 k&2.
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AM receiver circuit TDA1072
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Fig. 5 Total distortion as a function of the modulation frequency; V=10 mV; f; = 1 MHz; m = 80%.

Cg.16 = 22 uF.
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Fig. 6 Frequency responses (wobbled) for various conditions:
——— with a.f. and i.f. filter
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TDA1072
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Fig. 8 A.F. output voltage as a function of the h.f. generator input voltage; f; = 1 MHz (h.f.); -
frm = 0,4 kHz.

January 1980



AM receiver circuit TDA1O72
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Fig. 9 Total distortion and signal plus noise-to-noise ratio as a function of h.f. generator input voltage;
for diot : fm = 0,4 kHz; m = 80%.

January 1980

1






DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available TDA1074
for evaluation. It does not form part of our data handbook system and .
does not necessarily imply that the device will go into production

DUAL ELECTRONIC STEREO POTENTIOMETER CIRCUIT

The TDA1074 is a monolithic integrated circuit designed for use as adjustment circuit in stereo ampli-
fiers. The circuit contains the following functions:

@ internal amplifier

® two high-chmic inputs for each adjuster

@ electronic supply voltage filter

@ feedback output stages with short-circuit protected current limitation

QUICK REFERENCE DATA

Supply voltage (pin 11) Vp typ. 20 vV
Supply current {pin 11) Ip typ. 20 mA
Input signal voltage (r.m.s. value) Vi(rms) < 6 V
Output signal voltage (r.rm.s. value) Vo(rms) < 6V
Total distortion diot typ. 0,05 %
Output noise voltage (r.m.s. value) Vno(rms) typ. 50 uV
Adjustment range Ao typ. 110 dB
Channel separation o typ. 80 dB
Hum suppression ®100 typ. 46 dB
Channel balance AG typ. 0,5 dB
Supply voltage range Vp 75t023 V
Ambient temperature range Tamb —30to +80 OC

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102C).
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Dual electronic stereo potentiometer circuit TDA1074

DEVELOPMENT SAMPLE DATA

Application notes

When one or more adjusters of an IC are not used, the following is recommended:

1. Unused signal inputs of an adjuster should be connected to the associated output, e.g. pins 3 and 4
to pin 2.

2. Unused control voltage inputs should be connected directly to pin 8.

3. Where more than one TDA1074 circuit is used in an application, pins 1 can be connected together;
however, pins 8 may not be connected together directly.

RATINGS :

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

Supply voltage (pin 11) Vp max. 23V

Control voltages (V) Vg.8: V10-8 max. 1V
—-Vg.g8;-V10-8 max. 1V

Input voltages (with respect to pin 18)

at pins 3, 4, 5, 6, 13, 14, 15, 16 Oto Vp

Total power dissipation Ptot max. 800 mw

Storage temperature range Tstg —55 to + 1560 °C

Operating ambient temperature range Tamb —-30to +80 °C

THERMAL RESISTANCE
From crystal to ambient Rth cr-a = 80 °c/wW
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Dual electronic stereo potentiometer circuit

TDA1074

DEVELOPMENT SAMPLE DATA

APPLICATION INFORMATION

Tone control circuit

Vp=20V;Tamp =25 0C; in the application for treble control and bass control Fig. 2; Rg =60 Q;

RL=47kQ; CL< 30 pF; f = 1 kHz; unless otherwise specified.

Supply current; without load ip
Frequency response (—1 dB)

V=0 f
Voltage gain at linear frequency response

V=0 Gy

Maximum gain variation at f = 1 kHz
at maximum bass/treble boost or cut
£V =120mV AGy
Bass boost at 40 Hz (ref. 1 kHz)
Ve(i1) = V108 =120 mV
Bass cut at 40 Hz (ref. 1 kHz)
=Ve(in =Viog=120mVv
Trebie boost at 16 kHz (ref. 1 kHz)
V(i) = Vg.g = 120 mV
Treble cut at 16 kHz (ref. 1 kHz)
—V¢(l) = Vg.g = 120 mV
Total distortion at Vi(yms) =5 V
V¢ =0, at linear frequency response

“forf=1kHz diot

for f =40 Hz to 16 kHz diot
Channel separation at Vij(rms) =5 V

V¢ = 0, at linear frequency response o
Output noise voltages; V¢ = 0; f =20 Hz to 20 kHz

signal plus noise voltage (r.m.s. value) Vhno(rms)

noise voltage; weighted conform DIN 45405; peak value Vio(m)

Signal level for dgt = 1%; Ve=0

Hum suppression for f = 100 Hz
Vp(rms) < 200 mV (at 100 Hz); V=0 a100

Vi(rms) = Vo(rms)

typ. 20

13 to 30
10 Hz t0 20
typ. 0
typ. *1,56
typ. 17
typ. -17
typ. 16
typ. —16
typ. 0,03
< 0,1
typ. 0,07
typ. 80
typ. 75
typ. 170
< 230
typ. 6
typ. 46

mA
mA

kHz

dB

dB
dB
dB
dB

dB

%
%

%
dB
uVv

my
uv

dB
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Fig. 3 Frequency response curves; voltage gain (bass and treble) as a function of frequency.
03 7284084
dtot
(%)
0,2
0,1
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0 2 4 6 8

Vo (V)

Fig. 4 Control capability; Vp =20 V; f = 1 kHz, Ve=Vg.8=V10.8=0V (linear, G, tot=1);
Ri =4,7 kQ.
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DEVELOPMENT SAMPLE DATA

Dual electronic stereo potentiometer circuit TDA1074
+20 7284085
G, —
(dB)
//
/
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/|
0
-10
/|
I
| =]
-20 -
—150 —-100 —-50 0 +50 +100 +150
V, (mV)
Fig. 5 Control curve; voltage gain (treble) as a function of control voltage; f = 16 kHz.
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"
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-20
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Fig. 6 Control curve; voltage gain (bass) as a function of control voltage.
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TDA1074

APPLICATION INFORMATION (continued)

+20 7284037
=
20 log G, ///;////
Y.
(dB) 1/ 2 34/5/
+10 / /
Y44
AN
77
0
2]
////,/l
//// ////
v
-10
/ y ¥ f/
AN A/
Wy o4
/// //’ 4
-20
0 0,5 « 1
Xmax

Fig. 7 Adjustment curves at 40 Hz to 16 kHz as a function of the angle of rotation («) of a linear
potentiometer (R); for curves see table below.

TDA1074 curve no. value of R

+

10 k2
100 k2
220 k2
470 k2

1TMQ

10(9) 8

1 —Ve—

R

OB WN —

i}
g 68k 1k

27 7284088

Fig. 8 Circuit diagram showing
measurement of curves in Fig. 7.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples TDA1512
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

12 TO 20 W HI-FI AUDIO POWER AMPLIFIER

The TDA1512 is a monolithic integrated hi-fi audio power amplifier designed for asymmetrical or
symmetrical power supplies for mains-fed apparatus.
Special features are:

@ Thermal protection

Low intermodulation distortion

Low transient intermodulation distortion
Built-in output current limiter

Low input offset voltage

Output stage with low cross-over distortion
Single in-line (SIL) power package

® S 0 @ 9 9

QUICK REFERENCE DATA
Supply voltage range Vp 151035 V
Total quiescent current at Vp = 25V lyot typ. 65 mA

Output power at diot = 0,7%
sine-wave power

Vp=25V;R =48 Po typ. 13w

Vp=25V;R =8Q Po typ. 7 W

music power

Vp=32V; R =48 Po typ. 21 W

Vp=32V;R|_=89, Po typ. 12 W
Closed-loop voltage gain (externally determined) Ge typ. 30 dB
Input resistance (externally determined) R;j typ. 20 k&
Signal-to-noise ratio at Pg = 50 mW S/N typ- 72 dB
Supply voltage ripple rejection at =100 Hz RR typ. 50 dB
PACKAGE OUTLINE

9-lead Sli; plastic power (SOT-131B).
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12 to 20 W hi-fi audio power amplifier TDA1512

DEVELOPMENT SAMPLE DATA

RATINGS

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

Supply voltage Vp max. 35 V
Repetitive peak output current I0RM max. 32 A
Non-repetitive peak output current losm max. 5 A

Total power dissipation see derating curve Fig. 2

Storage temperature Tstg —55 to + 150 °C
Operating ambient temperature Tamb —25to + 150 °C
A.C. short-circuit duration of load
during full-load sine-wave drive
‘R=0; Vp=30V with Rj =4Q tsc max. 100 hours
20 7285162
Ptot
(W) -
LS \
N,
h - N
10 1
T
- N,
AN
~ N
N
N
™ A
N
0 ]
—-25 0 50 100 Tamb(oc) 150

mounted on infinite heatsink.
— — —- mounted on heatsink of 6 K/W.

Fig. 2 Power derating curves.

THERMAL RESISTANCE

From junction to mounting base Rith j-mb < 4 K/W
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TDA1512

D.C. CHARACTERISTICS
Supply voltage range Vp 15t036 V
Total quiescent current at Vp= 25 V ltot typ. 65 mA

A.C. CHARACTERISTICS
Vp=25V:R| =4Q;f=1kHz; Tymp = 25 OC; measured in test circuit of Fig. 3; uniess otherwise
specified

Output power
sine-wave power at dyo= 0,7 %

RL=48 Pg typ. 12w

RL=88Q Pq typ. 7 W

music power at Vp = 32 V

Ry =4Q; diot =0,7 % Po typ. 21w

R =4Q;dior=10% Po typ. 25 W

RL=8Q;d¢;=07% Po typ. 12 W

RL=8%0;dtor=10% Po typ. 15 W
Power bandwidth; —3 dB; dior = 0,7 % B 20 Hz t0 20 kHz
Voltage gain

open-loop Gqy typ. 74 dB

closed-loop Ge typ. 30 dB
Input resistance (pin 1) Rj > 100 k2
Input resistance of test circuit (Fig. 3) R; typ. 20 k&2
input sensitivity

for Po =50 mW Vi typ. 16 mVv

for Po=10W Vi typ. 210 mv

Signal-to-noise ratio
at Py = 50 mW; Rg = 2 k$2;

=20 Hz to 20 kHz; unweighted S/N typ. 72 dB

weighted; measured according to

IEC 173 {A-curve) S/N typ. 76 dB
Ripple rejection at f= 100 Hz RR typ. 50 dB
Total harmonic distortion at P, = 10 W diot t<yp. 8,; ZZ‘:
Output resistance {pin 5) Ro tyb. 0,1 Q

February 1980
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TDA1512

40 7285163.1
Po
(W)
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/' \\
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Fig. 4 Output power as a function of the supply voltage; f = 1 kHz;
dtot= 0,7 %; _—— dtOt =10 %.
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Fig. 5 Total harmonic distortion as a function of the output power.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1533
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

PLL MOTOR SPEED CONTROL CIRCUIT FOR HI-FI APPLICATIONS

The TDA1533 is a monolithic integrated circuit intended for PLL motor speed control in several hi-fi
applications; e.g. record players, cassette recorders, reel-to-reel, and operates in accordance with the
phase-locked-loop (PLL) system.

The circuit incorporates the following functions:

@ A quartz reference oscillator

® A synthesizer for adjustment of the phase detector reference frequency
® A programmable scaler for the several applications

@ A digital memory phase detector

® A tacho-signal amplifier/limiter

® Two opérational amplifiers for the external integration and loop filtering of the phase detector
output.

QUICK REFERENCE DATA

Supply voltage range Vp 9to 11 V
Supply current Ip typ. 50 mA

Crystal oscillator

Frequency f < 5 MHz
Temperature coefficient TC < 0,1.10°% K’
Tacho input

Input voltage . 7 -03to+10 V
Input sensitivity (peak-to-peak value) Vi(p-p) > 10 mV
Operational amplifiers

Voltage gain Gy typ. 10000
Input bias current Ibias < 100 nA
Input offset voltage Vio < 15 mV
Temperatures

Storage temperature Tstg —25to+ 125 OC
Operating ambient temperature - Tamb Otoc +60 °C
PACKAGE OUTLINE

18-lead DIL; plastic (SOT-102C).
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TDA1533

Motor speed control circuit

DEVELOPMENT SAMPLE DATA

GENERAL DESCRIPTICN (see also Fig. 1)

The crystal frequency (e.g. 4,8 MHz) is divided by the presettable 801 to 1099 divider. The scaler is
used to obtain the reference signal for the digital memery phase detector. The tacho signal is derived
from the tacho amplifier/limiter.

The output of the phase detector becomes HIGH on the positive-going edge of the reference signal,
and it is floating on the first-coming positive edge of the tacho signal, if the angle between the edges
is not more than 360°. The output becomes LOW if the first positive-going edge is the edge of the
tacho signal, and it is floating on the first-coming positive edge of the reference signal. This means
that the holding range is 720°.

The lock indication output is HIGH, except for the period between the two positive and the two
negative-going edges of the tacho and reference signais.

The dividing number of the presettable divider depends on the state of its presets, thus on the position
of the up/down counter.

A puli-up to the I1C supply voltage of the reset input results into a reset of the up/down counter and
dividing by 1000.

The up/down counter can be changed in position by means of the up/down input and the up/down
control unit, and therefore the divisors of the presettable divider in a range from 901 to 10989.

The clock of the up/down counter is available at the resst input asa 0,1 Vp to 0,8 Vp pulse.

The timing diagram of the up/down counter is given in Fig. 2.

The up/down input and the scaler contro! inputs are 3-state inputs. The scaler truth table is given below.
A HIGH level at the up/down input gives an increase, a L OW level a decrease, of the phase detector
reference signal frequency.

The information at the up/down input will be internally forced on the state present, over a period of
250 ms. Together with the up/down clock at the reset pin, this offers the possibility of displaying the
number of clock pulses used.

SCALER TRUTH TABLE
control inputs division
A B ratio
H H note 1
H L note 2
F F 4
F H 8
F L 2
H F 54 H = HiGH state (the more positive voltage)
L H 10 L = LOW state ( the less positive voltage)
L L 20 F = floating (pin open)
L F 40
Notes

1. Test 1; general preset.
2. Test 2; fast clock via test pin (pin 2).
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TDA1533

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Supply voltage Vp=Vg_1 max. 12 Vv

Total power dissipation Piot max. 1w

Storage temperature Tstg —251t0 + 125 OC
Operating ambient temperature Tamb —20to +80 OC

CHARACTERISTICS

| Vv typ. 10 Vv
Supply voltage P 9to11 V
Supply current Ip typ. 50 mA
Operating ambient temperature Tamb 0to 60 °C

The following characteristics are measured at Vp=10V; Tymp = 25 9C; unless otherwise specified

Crystal oscillator

Frequency f t<yp. g’g m;’;
Input voltage HIGH VIH 26to10 V
Input voltage LOW ViL —-20to+2,0 V
Input resistance R; > 50 kQ
Input capacitance C; < 5 pF
Open voltage 1 Vo1 typ. 2V
Open voltage 2 Vo2 typ. 1,3V
Temperature coefficient TC < 0,1.10% K
Lock indicator output (open collector)
Output voltage HIGH VoH < 12 v
Output voltage LOW at 10 mA VoL t<yp. 06255) ://
Output sink current lo t<yp. ;8 ::2
Phase detector output
Output voltage HIGH at 20 pA VoH ;p g’? \\;
Output voltage LOW at 20 uA VoL t<yp. g'g \\;
Output current > 30 wA

source lo typ 44 Z A

. > 30 pA
k
sin lo typ. 30 pA
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Motor speed control circuit

TDA1533

DEVELOPMENT SAMPLE DATA

Tacho input
Input voltage

Input biasing current
Input sensitivity (peak-to-peak value)

Offset voltage over temperature range

Offset current over temperature range

Tacho output (open collector)
Output voltage HIGH

Output voltage LOW at 5 mA
Qutput sink current

Up/down - input/output
Input voltage LOW
Output voltage HIGH

Open voltage

Open voltage HIGH at 0,5 mA

Open voltage LOW at 0,5 mA
QOutput sink current
Output source impedance

Scaler inputs
Input voltage LOW
Input voltage HIGH
Open voltage

Reset input/output
Input voltage HIGH

Output voltage LOW

Output voltage HIGH

vy
Ibias

Vi(p-p)

lio

VoH
VoL

ViH

ViH

VoL

VOH

—-0,3to+10 V
typ. 0,5 pA
< 5,0 uA
> 10 mV
typ. 0,1 mVv
< 2,0 mV
typ. 50 nA
< 250 nA
< 12 V
< 05V
< 10 mA
typ. ov
-04t0+04 V
3to10 V
typ. 0,7 V
06t00,8 V
> 8,6 V
typ. 9,0 V
< 05V
< 10 mA
< 1,56 kQ
typ. oV
—0,4to+ 04 V
41010 V
typ. 0,7 V
06t 08 V
> 95 V
typ. 100 V
typ. 03V
< 05V
typ. 8V
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TDA1533

CHARACTERISTICS (continued)
Operational amplifiers

Voltage gain Gy

Input bias current Ibiag
Output sink currentat V=1V lo
Output source current at Vg = 9 V Io

Input offset voltage Vio
Input offset voltage drift AVio/AT
Bandwidth (3 dB) B

M
cLock |

UP/DOWN 1 )
COUNTER | ]

{pin 16)

CLOCK
UP/DOWN
COUNTER

INFORMATION
ON

UP/DOWN
(pin locked)

active

g ——— —

<~ bounce
protection

1

15ms 140ms 265ms
7284298 (2) (3)

{1) Start operation of up/down pin.

(2) 1st clock pulse.

(3) From this point on, restart of cycle by second excitation is possible.
(4) 2nd clock puise.

{5) 3rd clock pulse.

(6) 4th clock pulse.

Fig. 2 Tinﬁng diagram of up/down counter.

— active r-—__.__
non __

(4)

typ.
typ.

typ.

typ.

A

(5)

10000

30
100

0,1

15
20

15
0,25
60

|

~ 680ms 770ms 860ms

(6)

nA
nA

mA

mA
mA

mV
mV/K
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TDA26M1A

5 W AUDIO POWER AMPLIFIER

The TDA2611A is a monolithic integrated circuit ina 9-lead single in-line (SIL) plastic package with a
high supply voltage audio amplifier. Special features are:

@ possibility for increasing the input impedance

@ single in-line (SIL) construction for easy mounting

@ very suitable for application in mains-fed apparatus

@ extremely low number of external components

® thermal protection

e well defined open loop gain circuitry with simple quiescent current setting and fixed integrated
closed loop gain

QUICK REFERENCE DATA

Supply voltage range Vp Bt0o35 V
Repetitive peak output current lORM < 156 A
Qutput power at digt = 10%

Vp=18V;R = 88 Po typ. 45 W

Vp=25V; R =15Q Po typ. 5 W
Total harmonic distortion at P <2 W; R =88 diot typ. 03 % =
Input impedance I Z; typ. 45 kQ
Total quiescent current at Vp = 8V ltot typ. 25 mA
Sensitivity for P =25 W; R|_= 8Q Vi typ. B5 mV
Operating ambient temperature Tamb —25 to + 1560 °C
Storage temperature Tstg —55 to + 160 ©C
PACKAGE OUTLINE

9-lead SlL; plastic (SOT-110A).
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5 W audio power amplifier i TDA261T1A

RATINGS

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

Supply voltage Vp max. 35 V
Non-repetitive peak output current losm max. 3 A
Repetitive peak output current I0RM max. 15 A
Total power dissipation see derating curves Fig. 2
Storage temperature Tstg —b5 to + 150 °C
Operating ambient temperature Tamb —25to + 150 ©°C

10 7276428
Ptot
(W)
infinite
q heatsink
5 5, AW
6 hY
—— without o x ; N
—T 1 heatsink 4 oA
Y
~ NEAN
—
\\.
0 <
—-50 0 100 o 200
Tamb (°C)

Fig. 2 Power derating curves.
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TDA2611A

D.C. CHARACTERISTICS

Supply voltage range Vp 6to35 V
Repetitive peak output current lorm < 15 A
Total quiescent current at Vp = 18 V ltot typ. 25 mA

A.C. CHARACTERISTICS
Tamb = 25°9C; Vp=18V; R =8 §; f = 1 kHz unless otherwise specified; see also Fig. 3
A.F. output power at dioe = 10%

- . - > 4w
Vp=18V;R.= 8Q Po typ. 45 W
Vp=12V;RL= 8Q Po typ. 1,7 W
Vp=83V;R_ = 8Q Po typ. 0,65 W
Vp=20V;R_ = 8Q Py tyn. 6 W
Vp=26V;R . =16Q Po typ. 5 W

typ. Y/
——#Total harmonic distortion at P, = 2 W diot <yp 0’? fy/:
Frequency response > 15 kHz
Input impedance IZ; ] typ. 45 kQ *
. . typ. 0,2 mV
Noise output voltage at Rg=5k&2; B =60 Hzto 15 kHz Vi < 0.5 mv
e _ . typ. 55 mV
Sensitivity for P =25 W Vi 44 10 66 mV
0,1 uF c1 7 .
+
l [ 2200F Lcs
01

TDA2611A

Rs -2
I +| C4 vV
I g 470 uF P
Vi r———l———| (16 V) '
| i
tee =0 R, =80
22uF L
(1evy -3~
A, -
7276437.1

Fig. 3 Test circuit; pin 3 not connected.

* Input impedance can be increased by applying C and R between pins 5 and 9 (see also Figures 6 and 7).
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5 W audio power amplifier

TDAZ61A

10 7276429 15 7276430.1
typical values ! - == nOt guaranteed in  typical values
diot| ——R| =8 Vp=18V I viewof lggy = 1.5A = TkHe
(%) | =R =15Q;Vp=25V 4 Po tot = 10%
(W)
7,5 7
R, =882 #
10 . 4
[ 7
] /
L]
5 i
0
[ .
: R =159
[
4 Vi
1 5 i
] 4
2,5
Y,
Y
Vi 2
/, .
0 1_1:_ _“_’a 0
10-1 1 po W) 10 0 20 ypv) 40
Fig. 4 Total harmonic distortion as a Fig. 5 Output power as a function of
function of output power. supply voltage.
3 7277976
Zj
(MQ2)
2 s
N
4
A\ =
J AN —_
\ =
/ B -
! \
7] @
7 - b
]
—
o] 7 -
10 102 108 10 f (H2) 10>
Fig. 6 input impedance as a function of frequency; curve a for C=1pF, R = 0 £2; curve b for
C=1uF, R=1KkQ;circuit of Fig. 3: 2 = 10 pF; typical values.
5
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TDA261A

7277977
103 =
AN
N\
Zj
(kS2) \\
: yp
\\
\\
102 PN
N
S
\\
10
102 103 104 R (2) 105
Fig. 7 Input impedance as a function of R in circuit of Fig. 3; C= 1 uF; f=1kHz
7 8
6 27797
dtot
(%) /
A
4 /
s 4
RO y
— tYp/
b 4
2 V.
4
v
L~
0
102 103 10% 10°  go(@) 108
Fig. 8 Total harmonic distortion as a function of Rs in the circuit of Fig. 3; P, = 3,5 W; f = 1 kHz.
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5 W audio power amplifier TDA2611A

7276433
5
Ptot
(W)
25
N
A
L~ I RSsilIhEN
// 4"' W\
B [ PIPEs
T ==
PEas
-
0
100
n
(%)
)4
7
/4
]
50 77
7
7
/7
4/
P 4',
Peid
i
>
— -
i
:’ L | = T =
0 2 = = 1
10 10 1 Po (W) 10

——Vp=25V; R =15%Q; f=1kHz
— —Vp=18V;R = 8Q;f=1kHz

Fig. 9 Total power dissipation and efficiency as a function of output power.
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TDA26MA

APPLICATION INFORMATION

C5
R1 volume
100 v +
F
nL ; P
I
C3
C4 - TDA2611A
100T
pF 6
Vi — 1004 g
9 nF
5 RL
T C1lss
B Ccé6 R5
C2==10nF 1uF kS 102]| |R6
¥
O~ ¢
7277975 o
2
Fig. 10 Ceramic pickup amplifier circuit.
o 7277979
dtot
(%)
|
7,5 l'
I
i
L]
It
5 T
/
25 / 1
11
P V
— __/ ’/
ol T ) ey s e S ) U S ——
-2 -1
10 10 1 Py (W) 10
Fig. 11 Total harmonic distortion as a function-of output power; —— with tone control;

— — — without tone control; in circuit of Fig. 10; typical values.
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5 W audio power amplifier TDA261A

+5 7277980
Po
(dB)
— P el T4
0 — -
,/ \‘ ~
74 N
/f
\
-5
-10
10 102 103 f (Hz) 104
Fig. 12 Frequency characteristics of the circuit of Fig. 10; —— tone control max. high; — — — tone
control min. high; P, relative to 0 dB = 3 W; typical values.
+10 7277981
PO
(dB)
'ﬂ' ~
yd AN
*+5 7 X;
/ AN
/ typ
/ \\
/ N
/ AN
AN
0 7
/ SN
/ e
/i T~
/
I/
J
-5
10 ' 102 103 f (Hz) 104

Fig. 13 Frequency characteristic of the circuit of Fig. 10; volume control at the top; tone control

max. high.
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for evaluation. |t does not form part of our data handbook system and
does not necessarily imply that the device wil! go into production

DEVELOPMENT SAMPLE DATA
This information is derived from development samples made available TDA57OO

TDAS700Q

INTEGRATED AM/FM RADIO RECEIVER CIRCUIT

The TDA5700 is for use in high quality battery or mains-fed a.m. and a.m./f.m. receivers as well as
small low-cost a.m. portable receivers. The IC incorporates a.m. mixer, oscillator, i.f. amplifier, a.g.c.
amplifier, a.m. detector and capacitor, f.m./i.f. limiting amplifier and stable base bias for f.m. front-end.
The TDA5700 is pin compatible, with the h.f. part of the TBAB70A. The IC has been designed to
improve the distortion characteristics of the a.m. part and is very suitable in combination with ceramic

filters, of which application is given.

QUICK REFERENCE DATA

Applicable supply voltage range of receiver Vp
Ambient temperature Tamb
Supply voltage at pin 8 Vg-16
Total quiescent current ltot

A.M. performance (at pin 2)

R.F. input voltage
S/N =26 dB Vi
for Vo = 10 mV Vi
A.G.C. range; change of r.f. input voltage
for 10 dB expansion in audio range
R.F. signal handling
diot = 10%; m = 0,8 Vi

F.M. performance (at pin 2)

R.F. input voltage
3 dB before limiting Vi

27t012 V
25 OoC

nom. 54 V
typ. 9 mA
typ. 18 pv
typ. 2,5 uv
typ. 65 dB

typ. 300 mV

typ. 126 uVv

PACKAGE OUTLINES

TDAB700: 16-lead DiL; plastic (SOT-38).
TDAB700Q: 16-lead QIL; plastic (SOT-58).
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Integrated a.m./f.m. radio receiver circuit TDA5700

TDA5700Q
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Voltage pin 8 Vg.16 max. 8V
Total power dissipation see derating curve (Fig. 2)
Storage temperature Tstg —55to + 160 °C
Operating ambient temperature
Vg: 4;7; 1-16 = 8 V; see also
derating curve (Fig. 2) Tamb —20to +85 OC
1500 7284052
Ptot
(mW)
<
= 1000 AN
<
()]
w N
- N
o 500 oS
= N
< N
N
7))
= 0
5 -25 0 50 100 150 200
s Tamb (°C)
o
@)
I Fig. 2 Derating curve.
L
0| DESIGN DATA
()  Characteristics of integrated components are determined by process and layout data.
Pins not under measuring condition should not be connected.
Pins 9, 10, 11, 12 and 13 are not allowed to be connected
: * V116 —
Voltage pins 1 and 7 max. 2V —
%ep V7.16 ]
Lk min. Vg—-05V S—
Voltage pin 4 V416 max. Vg +05 V
Voltage pin 8 * Vg.16 max. 7V
Voltage pin 3 * V3.16 max. 3V
Voltage pin 5 * Vs.16 max. 4V
Voltage pin 14 * V1416 max. 1V
Current pin 2, 6 and 15 * . 19;lg; 115  max. 80 uA

* Tolerated minimum for voltages O V; for currents 0 mA.
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TDAS700
TDA5700Q

D.C. CHARACTERISTICS
Tamb =25 °C
Total quiescent current
Vg.16=54V ltot typ. 9 mA
Vg.16 =34V ltot typ. 8 mA
Applicable supply voltage range of receiver (note 1) Vp 27t012 V

Base bias voltage for f.m. front-end
total external ioad current at pin 2: —l9 = 150 uA V.16 typ. 1,2V

A.C. CHARACTERISTICS ,
Tamb = 25 9C; Vg.1 =54 V; Ig (TR9) = 1 mA

0,45 1 10,7 MHz
Input conductance at pin 2 Yie typ. - 0,3 0,4 mA/V
Output conductance at pin 1 Joe  typ. 10 — 40 A/
Input conductance at pin 15 Sie typ. 0,5 — 1,0 mA/V
A.M. performance (in test circuit Fig. 3)
Vg.16 54V| 34V

R.F. input voltage; S/N = 26 dB (notes 2 and 3) Vi typ. 18 18 uv
R.F. input voltage for 10 mV (a.f.)

across volume control Vi typ. 2,5 6,0 uv
A.F. voltage across volume control

at 100 uV (r.f.) input voitage (notes 2 and 3) Vo typ. 100 | 100 mV
Signal-to-noise ratio

at 1 mV (r.f.) input voltage (notes 2 and 3) S/N  typ. 46 49 dB
A.G.C. range (change in r.f. input voltage for 10 dB

expansion in audio range) (notes 2 and 3) ' typ. 65 65 dB
R.F. signal handling capability at 80% modulation;

diot < 10% (note 2) : Vi typ. 300 |100 mV
Harmonic distortion of h.f. part over most of

a.g.c. range; m = 0,3; fry, = 1 kHz diot  typ. 1 1 %
I.F. selectivity Sg typ. 33 33 dB
I.F. bandwidth (3 dB) B typ. 5 5 kHz
Notes

1. Adjustable by a dropping resistor in the Vp-line; see also maximum tolerated voltages for pins 1, 4,
7 and 8 in design data on page 3.

2. a. A.F. signal: measured across volume control.
b. R.F. signal: measured at pin 2 at source impedance of 50 §2.
c. fo=1MHz; f, = 1 kHz.

3. m=0,3.
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TDA5700
TDA5700Q

Integrated a.m./f.m. radio receiver circuit

€456 pF
Ri1
+ 3
681 .
CERAMIC + +
i FILTER cs shce cro== T
100 T 100 470
2,7k | SFD455 nf TMF uFT T/p=
Re 1 ¥ 7284053 60V
180pF
R7
T [ 1*, i 2,7k
1 ]
2
TDA5700

4

Fig. 3 A.M. performance

3 o7 []R0
R4 * 7 test circuit
419
R3 5862 100
680902 uF
100nF
c c3
” .

2 -
120pF T2
+
SFD455 .
o] 1
B I ER: S
1 + ‘
IS U
1 R6 ’@' TDA5700 :
1. T T TEEETETT c9 cie Ve
c1 R4 a7
Vie  e—f—s T —_— |
J_ T2 R8 T _
g RS o—{ .
R2| [R3] @ o R10 1 e
L[ °3-]— 2 — —f—
b c7 * Vo
c2
7284060
LF out

7284061

Fig. 4 Component side of printed-circuit board (test circuit Fig. 3).
Fig. 5 Track side of printed-circuit board {test circuit Fig. 3).
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TDAS700
TDA5700Q

'S

F.M. performance test circuit (Fig. 6)

Tamb =25°C; Vg.16 =54 V; fo = 10,7 MHz; Af= + 22,5 kHz; fy = 1 kHz; Rg = 50 ©; unless

otherwise specified.

Sensitivity for an f.m. signal 3 dB before limiting

at pin 2
at pin 15

A.F. output voltage across a load of 100 k2
Signal-to-noise ratio over most of signal range

A.F. signal distortion 3 dB before i.f. limiting (note 1)

Vi typ.
Vi typ.
Vo typ.
S/N  typ.
diot  typ.

125 uVv
500 uVv

140 mVv
65 dB

05 %

. R12 cis P
2209 10nF
R3 RS
680Q SFE 10,7MA 3300
CERAMIC

FILTER cs5

82

pF
Cc4 + +

22nFT t
c1
220nF 1 15 8 4
2
n2 TDA5700
15k
314 16 6
i —]—
R6
c2 R4 cs
100nFI 680 ZZnI Tk R11
+
2 2 7 2 4 689

+ +
C12 =2¢13 C14
’100 Two 470T
nF uF uF

N

Fig. 6 Test circuit f.m. performance.

1. Af = £ 40 kHz; measured with Vg at maximum.

7284054

[+
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Integrated a.m./f.m. radio receiver circuit

TDAS700

DEVELOPMENT SAMPLE DATA

FM TEST PRINT TDA5700

TDA5700Q
—_
R11
R12 P
cis5 I
R5
X — c13 .
+(out) e Vp
SFE10.7MAy o % oo oo Jc_‘f_l_ cméf l
TDA5700 T T Ay o —
% o & & & & & c3 D2¥ C10
R2
VHFin(” e {o | 2 [ l
c2 R6 03 T °
. C1 T [ 2oy ,@. cé ,®. h
T3 T4 m# .
a.f.l:. . R 13 C1] VLF out
7284059
Fig. 7 Component side of printed-circuit board (test circuit Fig. 6).
AFC Vif out

7284062

Fig. 8 Track side of printed-circuit board; (test circuit Fig. 6).
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TDAS5700
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Integrated a.m./f.m. radio receiver circuit TDA5700

TDA5700Q
APPLICATION INFORMATION (continued)
F.M. performance of the complete f.m. circuit measured at Vp=6,0V.
Sensitivity for an f.m. signal 3 dB before limiting
at 75 Q aerial input of the f.m. front-end (note 1) Vi typ. 12,6 uV
at pin 2; first i.f. input (notes 2 and 6) Vi typ. 125'uV
Sensitivity for 26 dB S/N ratio at 75 £ aerial input of
the f.m. front-end (note 1) Vi typ. 3 uVv
A.F. output voltage across a volume control of 100 k&
at an i.f. signal beyond limiting Vo typ. 140 mV
Signal-to-noise over most of the signal range S/N typ. 65 dB
A.M. suppression over most of the signal range (note 3) i S/N  typ. 60 dB
|.E. selectivity (note 4) 3300 typ. 55 dB
|.F. bandwidth (3 dB; note 4) B typ. 180 kHz
l‘_t A.F. distortion at an i.f. signal level 3 dB before
< limiting (note 5) diot  typ. 05 %
()]
L
i
o.
=
<
wn
-
Z
Ll
=
o
O
-
Ll
>
w
(]
Notes

1. Aerial e.m.f. (Vj) at fo = 98 MHz; Rg = 75 Q: Af = £ 22,5 kHz; fry = 1 kHz.
2. fo= 10,7 MHz; Af = + 22,5 kHz; f = 1 kHz.
3, A.M. signal: m=0,3; fjq = 1 kHz.
F.M. signal: fo = 10,7 MHz; Af=* 75 kHz; f =70 Hz.
Carrier simultaneously modulated with a.m. and f.m.
4. Including the ratio detector, measured at N1 of the secondary coil of the ratio detector.
Level of measurement: 3 dB before limiting.
5. f, = 98 MHz; Af =40 kHz; fp = 1 kHz.
Measurement carried out selectively to avoid noise influence on meter reading.
6. Pin 3 bypassed to ground with a capacitor of 220 nF.
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TDA5700
TDAS5700Q

COIL DATA
A.M. — i.f. coils (Fig. 3)

3 o— —0 4
N1= 86t
T N1 N2= 60t.
20— N2 N3 C =180 pF.

N3= 8t
1o 6 t

7284055

Fig. 10 I.F. bandpass filter (L1). TOKO sample no. 7 MCS-A 3544 EK. L = 680 uH at 455 kHz;

Q= 110.
30— —0 4
N1 N1= 55t
2 N2 N3 N2= 2t
N3= o9t
10— —0 6

7284056

Fig. 11 Oscillator coil (L2). TOKO sample no. 7 BOS-A 3498 EK. | = 115 uH at 796 kHz; Qy =110.

F.M. — i.f. coils (Figs 6 and 9)

3 4
N1= 11+t
C5== N1+ N2 N2= 5t
T C5 = 82pF.

1o J 7284057 6

Fig. 12 Primary ratio detector coil (L3). TOKO sample no. 119 ACS-A 3503 AQ. L = 2,7 uH at
10,7 MHz; Q,, = 90.

30— —0 4 3= gt
N3= 6t
€73 N2= 6t
2 00— el Il C7= 68pF.
CON1= 2%
10—J 6
7284058

Fig. 13 Secondary ratio detector coil (L4). TOKO sample no. 119 ACS-A 3258 EK. L = 3,25 uH at
10,7 MHz; Qg = 85. .
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

TEA5550

AM CAR RADIO RECEIVER CIRCUIT

The TEA5550 is a monolithic integrated radio circuit,
The IC can reduce the costs in a car radio due to the following features:

® minimum periphery
e ceramic filter application
® simple a.m./f.m. switching possibility

The TEAB550 incorporates the following functions:

primarily intended for use in car radios.

@ adouble balanced mixer with large signal handling and common mode rejec'uon’ properties °

® a’one-pin’ oscillator, permitting the application of a variable capacitance diode

@ an i.f. amplifier, designed for ceramic filters

e an a.m. envelope detector

@ a.g.c. stages

@ avoltage stabilizer, for the internal circuit current and an external current up to 20 mA

® asimple d.c. switch for a.m./f.m. radios

QUICK REFERENCE DATA

Supply voltage range (pin 8) Vp 10,2t0 16 V
Ambient temperature Tamb typ. 25 0C
Supply voltage (pin 8) Vp typ. 144V
R.F. input voltage (pin 1)

Vo =30mV Vi typ 4 uv

S/N =26 dB Vi typ. 13wV

S/N = 46 dB Vi typ 160 Vv
A.F. output voltage (pin 10)

Vi=1mV ) Vo typ. 180 mV
Total harmonic distortion; m = 0,8;Vi=1mV THD < 25 %
R.F. signal handling

THD < 10%; m=0,8 Vi typ. 400 mV

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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TEAS5550

mixer output i.f. input
(to i.f. filter) ﬁ/‘ (from i.f. filter)

3 é{ y 6
‘ 1
r.f. input - DOUBLE 10 .
3-STAGE audio
- DETECTOR $
N 2 B’?A",Q'ng I.F. AMPLIFIER output
N 1
Ei ' 14 1 B | ) | 1]+ I I\
N AG.C. 2 AG.C. 1
o TEA5550 T
i 15 i VOLTAGE 8
to oscillator Y internal P V,
circuitry OSCILLATOR supply voltage ~ STABILIZER ) P
\ 4
T 9

; 7279953
7

Vstab

Fig. 1 Block diagram.

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

pin 8 Vp=Vg.16 max. 24 v
pin 3 V3.16 max. 24 v
Non-repetitive peak output current (pin 9) lgsm max. 100 mA
Total power dissipation Ptot max. 1100 mw
Storage temperature Tstg —65to + 150 OoC
Operating ambient temperature Tamb —30to +85 0C

D.C. CHARACTERISTICS at Vi=0
Vp=14,4V; Tamp = 25 °C; measured in Fig. 2

Supply voltage range (unstabilized) * Vp 10,2t0 16 V
Voltage at pin 9; —1g = 0 ) Vg.15 tye. 75 to g \\;
Voltage at pin 10 Vi0-16 typ. 1,2V
Voltage at pins 1 and 2 Vi.16=V2.16 typ. 52 v

*A stabilized supply voltage of 7 to 9 V can also be applied at pin 9 instead of VP (pin 8).
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AM car radio receiver circuit

TEAS5550

DEVELOPMENT SAMPLE DATA

Total supply current; —lg =0 ltot typ.
Current drain
pin 3 13 typ.
pin 15 15 typ.
Current supplied from pin @ —lg <
Power dissipation; —Ig =0 ’ P typ.

A.C. CHARACTERISTICS

Vp=14,4V; Tymp =25 oC; r.f. condition: fj=1 MHz, m =0,3, f; = 1 kHz; measured in Fig. 2;

unless otherwise specified

20

0,2
20
300

R.F. input voltage; Vo = 30 mV ) Vi 25%t05,5
H.F. sensitivity for:
S/N= 6dB Vi’ typ. 1,3
S/N = 26 dB ) Vi < 16
S/N = 46 dB Vi typ. 160
S/N = 50 dB Vi typ. 350
Input conductance at pin 1
Vi= 0,1TmV die typ. 0,2
V=100 mV die typ. 0,1
Input conductance at pin 6 gie typ. 0,3
Change in r.f. input voltage for 10 dB change
in a.f. output voltage; Vi1 = 200 mV Vi1/Vi2 typ. 86
A.F. output voltage
Vi=1mV Vo t> 160
yp. 180
A.F. output impedance (pin 10) IZO | typ. 2,7
Total harmonic distortion at m = 0,8
Vi= 16 uV THD < 25
Vi= 1mV THD typ. 1,2
Vi=25mV THD < 25
R.F. signal handling
> 350
o/ . = .
THD < 10%; m=10,8 Vi typ. 400
I.F. suppression
Vo =30mV; without input selection o > 20
Oscillator voltage
Vg.16 =8 V; fogc = 1468 kHz Vigg < 250

’

mA

mA
mA

mA
mwW

V.
* o=20 log \—/1-1-, where: Vjq is input voltage at f = 468 kHz and Vi is input voltage at f = 1 MHz.
i2
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AM car radio receiver circuit

TEA5550

DEVELOPMENT SAMPLE DATA

Fig. 4

Printed-circuit board showing track side.

a0

7279962

=
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TEA556O

made available for evaluation. it does not necessarily
imply that the device will go into regular production.

FM/IF SYSTEM

The TEAB560 is a monolithic integrated f.m./i.f. system circuit, intended for car radios and home-
receivers equipped with a ratio detector.
The system incorporates the following functions:

@ a three-stage i.f. limiting amplifier
@ 3 15 dB field-strength dependent muting circuit
® a field-strength dependent d.c. voltage for e.g.:
mono/stereo switching
channel separation control of a stereo decoder
an indicator (Imax < 1 MA)
e standby ON/QFF switching circuit
® a voltage stabilizer, for the internal circuit current and an external current up to 10 mA
e adjustable gain (AG = 15 dB)

QUICK REFERENCE DATA

Supply voltage range (pin 6) Vp 102to0 16 V
Ambient temperature Tamb typ. 25 OC
Supply voltage (pin 6) Vp typ. 144 V
Frequency fo 10,7 MHz
Sensitivity (3 dB limiting) Vi typ. 150 uV
Signal-to-noise ratio for Vi =10 mV S/N > 70 dB
A.F. output voltage at Af = £ 22,5 kHz Vo typ. 190 mV
Total harmonic distortion; Af = + 22,5 kHz . THD typ. 0,35 %

A.M. suppression
a.m. signal: m=0,3; fy = 1 kHz
f.m. signal: Af =+ 22,5 kHz; fy = 70 Hz a typ. 50 dB

PACKAGE OUTLIN E
9-lead SIL; plastic (SOT-142).
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F.M./I.F. system

TEAS5560

DEVELOPMENT SAMPLE DATA

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

pin 6 , Vp=Ve9

pin7 V7.9
Voltage at pin 4 V4.9
Voltage at pin 5 V5.9
Non-repetitive peak output current (pin 8) —lgsm
Total power dissipation Ptot
Storage temperature Tstg
Operating ambient temperature Tamb

D.C. CHARACTERISTICS at V=0
Vp=14,4V; Tamp = 25 OC; measured in Fig. 2

Supply voltage range (unstabilized, pin 6)* Vp
‘Voltage at pin 8 Vg9
Voltage at pin 4 (level detector) Va9
Voltage at pins 1,2 and 3 V1;2:39
Total supply current

—lg=0 Itot

Vs.9=0 ltot
Current supplied from pin 8 —lg
Current into pin 5 Is
Current into pin 7 17
Power dissipation; —Ig =0 P

* A stabilized supply voltage of 7 to 9 V can also be app.lied at pins 5 and 6 (linked); in that case pin 8

must be not connected.

max. 24
max. 24
max. 7
max. 9
max. 100
max. 1000
—65 to + 150
—30to +85

10,2 to 16
typ. 8
< 100
typ. 2,3
typ. 20
typ. 11
< 10
typ. 1,5
typ. 35
typ. 300

mV

mA
mA

mA
mA
mA
mW

w (March 1980



TEA5560 J .

A.C. CHARACTERISTICS

Vp=14,4V; Tamp =25°C; Vi=1mV; fo =10,7 MHz; Af =+ 22,5 kHz; fr = 1 kHz; measured in

Fig. 2; unless otherwise specified

I.F. part and ratio detector °

Sensitivity at —3 dB before limiting (pin 1)

A.F. output voltage
Af =+225 kHz
Af=%75kHz

. Total harmonic distortion

Af=1225kHz
Af =+ 75 kHz
A.M. suppression
a.m. signal: m =0,3; f, = 1 kHz

f.m. signal: Af =+ 22 5 kHz; fn =70 Hz
H.F. sensitivity at B = 300 Hz to 15 kHz

for a signal-to-noise ratio of:
S/N =26 dB
S/N =70 dB

Level detector circuit
D.C. output voltage at pin 4

Vi =200 uV
V; =500 uV
Vi= 1TmV
Vi= 10mV

Muting circuit

Output voltage ratio at V; = 3 uV
with muting: V4.9 <0,3 V and
without muting: V4.g9=1V

Stabilizer circuit
Voltage at pin 8; —Ig =0
Maximum current supplied from pin 8

THD
THD

Va9
Vag
Va9
Vao

Vg9
— | 8

typ. 150 uV
85 to 210 uVv
typ. 190 mV
typ. 600 mV
typ. 0,35 %
typ. 1,7 %
typ. 50 dB
typ. 4 uv
> 1 mVv
typ. 1.4 Vv
typ. 20V
typ. 26V
typ. 45 VvV
typ. 15 dB
76t082 V
< 10 mA
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F.M./L.F. system
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TEA5560

mono/stereo
output

i.f.
input

Vstab Vp a.f. output

Fig. 3 Printed-circuit board component side, showing component layout. For circuit diagram see Fig. 2.

Fig. 4 Printed-circuit board showing track side.
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BIPOLAR ICs FOR RADIO AND AUDIO EQUIPMENT

FUNCTIONAL AND NUMERICAL INDEX
MAINTENANCE TYPE LIST

GENERAL
PACKAGE OUTLINES
INTRODUCTION

DEVICE DATA
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