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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)

The blue series of data handbooks is comprised of the following parts:

T

T2

T3

ET3

T4

T5

T6

T7

T8

T9

T10

T

Tubes for r.f. heating

Transmitting tubes for communications

Klystrons, travelling-wave tubes, microwave diodes

Special Quality tubes, miscellaneous devices (will not be reprinted)
Magnetrons

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

Geiger-Miiller tubes

Gas-filled tubes
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories

Picture tubes and components

Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data
graphic display, monochrome monitor tubes for data graphic display, components for colour
television, components for black and white television and monochrome data graphic display

Photo and electron multipliers
Photomultiplier tubes, phototubes, single channel electron multlpllers channel electron
multiplier plates

Camera tubes and accessories, image intensifiers

Microwave components and assemblies
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SEMICONDUCTORS (RED SERIES)

The red series of data handbooks is comprised of the following parts:

S1 Diodes
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W),
voltage reference diodes, tuner diodes, rectifier diodes

S2 Power diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs

S3 Small-signal transistors

S4 Low-frequency power transistors and hybrid IC modules

S5 Field-effect transistors

S6 R.F. power transistors and modules

S7 Microminiature semiconductors for hybrid circuits‘
S8 Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared
sensitive devices, photoconductive devices.

S9 . Taken into handbook T11 of the blue series

S10  Wideband transistors and wideband hybrid IC modules
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INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks is comprised of the following parts:

IC1

1C2

IC3

IC4

IC5

1C6*

IC7

IC8

1C9

Bipolar ICs for radio and audio equipment
Bipolar ICs for video equipment
ICs for digital systems in radio, audio and video equipment

Digital integrated circuits
LOCMOS HE4000B family

Digital integrated circuits — ECL
ECL10000 (GX family), ECL100000 (HX family), dedicated designs

Professional analogue integrated circuits
Signetics bipolar memories
Signetics analogue circuits

Signetics TTL logic

* This handbook will be available later this year.
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks is comprised of the following parts:

C1

Cc2
Cc3
c4
Cc5

C6

Cc7
Cc8

Cc9

c10

Cc11

C12
C13
c14
C15

C16

Assemblies for industrial use

PLC modules, PC20 modules, HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices,
hybrid ICs, peripheral devices

Television tuners, video modulators, surface acoustic wave filters

Loudspeakers

Ferroxcube potcores, square cores and cross cores

Ferroxcube for power, audio/video and accelerators

Electric motors and accessories
Permanent magnet synchronous motors, stepping motors, direct current motors

Variable capacitors
Variable mains transformers
Piezoelectric quartz devices

Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators
quartz crystal cuts for temperature measurements

’

Connectors

Non-linear resistors

Voltage dependent resistors (VDR), light dependent resistors (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

Piezoelectric ceramics, permanent magnet materials
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INDEX

SELECTION GUIDE BY FUNCTION

type number description package code pins
AM channels
TDA1072 AM receiver circuit SOT-38 16
TEAB550 AM car radio receiver circuit SOT-38 16
TEA5570 AM/FM radio receiver circuit SOT-38 16
FM channels
TDA1571 balanced mixer/modulator/demodulator SOT-38 16
TDA1576 FM/IF amplifier SOT-102C 18
TEA5560 FM/IF system SOT-142 9
TEAB570 AM/FM radio receiver circuit SOT-38 16
TEA6000 FM/IF system and microcomputer-based

tuning interface SOT-102HE 18
AM/FM combined channels
TBA570A AM/FM radio receiver circuit SOT-38 16
TBA570AQ AM/FM radio receiver circuit SOT-58 16
TDA1571 balanced mixer/modulator/demodulator SOT-38 16
TDA5700 AM/FM radio receiver circuit SOT-38 16
TDA5700Q AM/FM radio receiver circuit SOT-58 16
TEAB570 AM/FM radio receiver circuit SOT-38 16
Stereo decoders
TDA1005A frequency multiplex PLL stereo decoder © SOT-38 16
TDA1005AT frequency multiplex PLL stereo decoder SOT-109A (SO-16) 16
TDA1578A time multiplex PLL stereo decoder SOT-102C 18
TEA5580 PLL stereo decoder SOT-38 16
Interference suppressors
TODA1001B interference and noise suppression circuit

for FM receivers SOT-38 16
TDA1001BT interference and noise suppression circuit

for FM receivers SOT-109A (SO-16) 16
Tuning circuits
SAA1057 radio tuning PLL frequency synthesizer SOT-102HE 18
SAA1300 tuner switching circuit SOT-142B 9
TDA1580 automatic tuning circuit SOT-102CS 18
TDA1584 memory converter for 4 presets SOT-102C 18
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SELECTION GUIDE BY FUNCTION (continued)

type number description package code pins
D.C. controlled audio circuits
TCA730A d.c. volume and balance stereo control circuit SOT-38 16
TCA740A d.c. treble and bass stereo control circuit SOT-38 16
TDA1028 signal-sources switch (2 x four channels) SOT-38 16
TDA1029 signal-sources switch (4 x two channels) SOT-38 16
TDA1074A dual tandem electronic potentiometer circuit SOT-102CS 18
TDA1524 stereo-tone volume control circuit SOT-102CS 18
TDA1527 signal sources switch SOT-142 9
Audio power amplifiers
TDA1010A 6 W audio power amplifier in car and 10 W audio

power amplifier in mains-fed applications SOT-110B 9
TDA1011 2 to 6 W audio power amplifier SOT-110B 9
TDA1011A 2 to 6 W audio power amplifier with inverted

input/output SOT-110B 9
TDA1013A 4 W audio power amplifier with d.c. volume

control SOT-110B 9
TDA1015 1 to 4 W audio power amplifier SOT-110B 9
TDA1020 12 W car radio power ampiifier SOT-110B 9
TDA1510 24 W BTL or 2 x 12 W stereo car radio power

amplifier SOT-141B 13
TDA1512 12 to 20 W hi-fi audio power amplifier SOT-131B 9
TDA1512Q 12 to 20 W hi-fi audio power amplifier SOT-157B 9
TDA1515 24 W BTL or 2 x 12 W stereo car radio power

amplifier SOT-141B 13
TDA1520 20 W hi-fi audio power amplifier SOT-131A 9
TDA2611A 5 W audio power amplifier SOT-110B 9
Recorder (cassette) amplifiers/control circuits
TDA1002A recording and playback amplifier SOT-38 16
TDA1012 recording/playback and 2 W audio power

amplifier SOT-38WE-2 16
TDA1016 recording/playback and 2 W audio power

amplifier SOT-38WE-2 16
TDA1508 auto-reverse car radio cassette deck steering

circuit SOT-102 18
TDA1522 stereo cassette head preamplifier and

equalizer SOT-142 9
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INDEX

type number description package code pins
Motor speed control circuits
TDA1006A motor regulator with automatic tape-end

indicator SOT-38BE-2 16
TDA1059B motor speed regulator with thermal shut-down SOT-32 3
TDA1059C motor speed regulator SOT-32 3
TDA1506 motor regulator and function controller

for car cassette systems SOT-38 16
TDA1533 PLL motor speed control circuit for hi-fi

applications SOT-102C 18
TDA1559 motor speed regulator SOT-32 3
Display drivers
SAA1060 LED display/interface circuit SOT-101A 24
SAA1062A LCD display/interface circuit SOT-117 28
SAA1062AT LCD display/interface circuit SOT-136A (SO-28) 28
SAA1063 fluorescent display/interface circuit SOT-101A 24
TDA1594 display/driver circuit for 11 LEDs SOT-102C 18
Miscellaneous
OM200/S2 integrated amplifier for use in hearing aids SOT-20 4
TAA263 low-level amplifier SOT-18/17 4
TAA320 integrated MOSTamplifier SOT-18/13 3
TAA320A integrated MOST level sensor SOT-18/13 3
TDA1008 gating/frequency divider for electronic musical

instruments SOT-38 16
TDA1540D 14-bit DAC with 85 dB S/N ratio SOT-135A 28
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INDEX

type number

NUMERICAL INDEX

description

package code pins

OM200/s2 integrated amplifier for use in hearing aids SOT-20 4
SAA1057 radio tuning PLL frequency synthesizer SOT-102HE 18
SAA1060 LED display/interface circuit SOT-101A 24
SAA1062A LCD display/interface circuit SOT-117 28
SAA1062AT LCD display/interface circuit SOT-136A (S0O-28) 28
SAA1063 fluorescent display/interface circuit SOT-101A 24
SAA1300 tuner switching circuit SOT-142B 9
TAA263 low-level amplifier SOT-18/17 4
TAA320 integrated MOST amplifier SOT-18/13 3
TAA320A integrated MOST level sensor SOT-18/13 3
.TBA570A AM/FM radio receiver circuit SOT-38 16
TBAG70AQ AM/FM receiver circuit SOT-58 16
TCA730A d.c. volume and balance stereo control circuit SOT-38 16
TCA740A d.c. treble and bass stereo control circuit SOT-38 18
TDA1001B interference and noise suppression circuit

for FM receivers SOT-38 16
TDA1001BT interference and noise suppression circuit

for FM receivers SOT-109A (SO-16) 16
TDA1002A recording and playback amplifier SOT-38 16
TDA1005A frequency multiplex PLL stereo decoder SOT-38 16
TDA1005AT frequency multiplex PLL stereo decoder SOT-109A (SO-16) 16
TDA1T006A motor regulator with automatic tape-end

indicator SOT-38BE-2 16
TDA1008 gating/frequency divider for electronic musical

instruments SOT-38 16
TDA1010A 6 W audio power amplifier in car and 10 W audio

power amplifier in mains-fed applications SOT-110B 9
TDA1011 2 to 6 W audio power amplifier SOT-110B 9
TDA1011A 2 to 6 W audio power amplifier with inverted

input/output SOT-110B 9
TDA1012 recording/playback and 2 W audio power

amplifier SOT-38WE-2 16
TDA1T013A 4 W audio power amplifier with d.c. volume ’

control SOT-110B 9
TDA1015 1 to 4 W audio power amplifier SOT-110B 9
TDA1016 recording/playback and 2 W audio power

amplifier SOT-38WE-2 16
TDA1020 12 W car radio power amplifier SOT-1108B 9
TDA1028 signal-sources switch (2 x four channels) SOT-38 16
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type number description package code pins
TDA102¢9 signal-sources switch {4 x two channels) SOT-38 16
TDA1059B motor speed regulator with thermal shut-down  SOT-32 3
TDA1059C motor speed regulator SOT-32 3
TDA1072 AM receiver circuit SOT-38 16
TDA1074A dual tandem electronic potentiometer circuit SOT-102CS 18
TDA1506 motor regulator and function controller

for car cassette systems SOT-38 16
TDA1508 auto-reverse car radio cassette deck steering

circuit SOT-102 18
TDA1510 24 W BTL or 2 x 12 W stereo car radio power

amplifier SOT-141B 13
TDA1512 12 to 20 W hi-fi audio power amplifier SOT-131B 9
TDA1512Q 12 to 20 W hi-fi audio power amplifier SOT-157B 9
TDA1515 24 W BTL or 2 x 12 W stereo car radio power

amplifier SOT-141B 13
TDA1520 20 W hi-fi audio power amplifier SOT-131A 9
TDA1522 stereo cassette head preamplifier and equalizer = SOT-142 9
TDA1524 stereo-tone volume control circuit SOT-102CS 18
TDA1527 signal sources switch SOT-142 9
TDA1533 PLL motor speed control circuit for hi-fi

applications SOT-102C 18
TDA1540D 14-bit DAC with 85 dB S/N ratio SOT-135A 28
TDA1559 motor speed regulator SOT-32 3
TDA1571 balanced mixer/modulator/demodulator SOT-38 16
TDA1576 FM/IF amplifier SOT-102C 18
TDA1578A time multiplex PLL stereo decoder SOT-102C 18
TDA1580 automatic tuning circuit SOT-102CS 18
TDA1584 memory converter for 4 presets SOT-102C 18
TDA1594 display/driver circuit for 11 LEDs SOT-102C 18
TDA2611A 5 W audio power amplifier SOT-110B 9
TDA5700 AM/FM radio receiver circuit SOT-38 16
TDA5700Q AM/FM radio receiver circuit SOT-58 16
TEA5550 AM car radio receiver circuit SOT-38 16
TEA5560 FM/IF system SOT-142 9
TEAB570 AM/FM radio receiver circuit SOT-38 16
TEAB580 PLL stereo decoder SOT-38 16
TEAG6000 FM/IF system and microcomputer-based tuning

interface SOT-102HE 18
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MAINTENANCE TYPE LIST

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

TBA700
TCA420A
TCAB30
TCA750
TCA760B

TDA1001AAT successor type: TDA1001B;BT
TDA1003A

TDA1004A :

TDA1010 successor type: TDA1010A
TDA1013 successor type: TDA1013A

TDA1074 successor type: TDA1074A

December 1982\ (
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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:

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

4. CHARGE-TRANSFER DEVICES AND SWITCHED CAPACITORS
The FIRST TWO LETTERS identify the following:

NH : Hybrid circuits

NL : Logic circuits

NM : Memories

NS : Analogue signal processing, using switched capacitors
NT.: Analogue signal processing, using CTDs

NX : Imaging devices

NY : Other correlated circuits

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.

December 1982 1



TYPE

DESIGNATION

THIRD LETTER

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

temperature range not specified
Oto+700C

—55 to + 125 °C

—25to +70°C

—25to +85°C

—40 to +85 °C

—55 to + 85 0C

OMMOO >

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 OC can be indicated by ‘B’ or ‘A’.

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 miniature plastic (mini-pack)
: 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.

C : forcylindrical
D : for ceramic DIL
F : for flat pack

L : for chip on tape
P : for plastic DIL
Q: forQlL

T

U

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

[
D
E
F
G : Flat (leads on 4 sides)

K : Diamond (TO-3 family)

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

R : Power QIL (with external heatsink)

S : Single-in-line )

T : Triple-in-line

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

October 1977
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PACKAGE
OUTLINES

In this chapter the package outlines are given for the following types, except for those marked with an

asterisk which are included in the device data sheet.

type number

package code

description

OM200/S2*
SAA1057
SAA1060
SAA1062A
SAA1062AT

SAA1063
SAA1300
TAA263*
TAA320*
TAA320A*

TBA5S70A
TBA570AQ
TCA730A
TCA740A
TDA1001B

TDA1001BT
TDA1002A
TDA1005A
TDA1005AT
TDA1006A

TDA1008
TDA1010A
TDA1011
TDA1011A
TDA1012

TDA1013A
TDA1015
TDA1016

TDA1020

TDA1028
TDA1029
TDA1059B*
TDA1059C*
TDA1072

TDA1074A
TDA1506
TDA1508
TDA1510
TDA1512

SOT-102HE
SOT-101A
SOT-117
SOT-136A

SOT-101A
SOT-142B

SOT-38
SOT-58
SOT-38
SOT-38
SOT-38

SOT-109A
SOT-38
SOT-38
SOT-109A
SOT-38BE-2

SOT-38
SOT-110B
SOT-110B
SOT-110B
SOT-38WE-2

SOT-110B
SOT-1108B
SOT-38WE-2

SOT-110B

SOT-38
SOT-38

SOT-38

SOT-102CS
SOT-38
SOT-102
SOT-141B
SOT-131B

18-lead dual in-line; plastic (SOT-102HE)
24-lead dual in-line; plastic (SOT-101A)
28-lead dual in-line; plastic (SOT-117)
28-lead mini-pack; plastic (SO-28; SOT-136A)

24-lead dual in-line; plastic (SOT-101A)
9-lead single in-line; plastic (SOT-142)

16-lead dual in-line; plastic (SOT-38)
16-lead quadruple in-line; plastic (SOT-58)
16-lead dual in-line; plastic (SOT-38)
16-lead dual in-line; plastic (SOT-38)
16-lead dual in-line; plastic (SOT-38)

16-lead mini-pack; plastic (SO-16; SOT-109A)
16-lead dual in-line; plastic (SOT-38)

16-lead dual in-line; plastic (SOT-38)

16-lead mini-pack; plastic (SO-16; SOT-109A)
16-lead dual in-line; plastic power (SOT-38BE-2)

16-lead dual in-line; plastic (SOT-38)

9-lead single in-line; plastic (SOT-110B)

9-lead single in-line; plastic (SOT-110B)

9-lead single in-line; plastic (SOT-110B)

16-lead dual in-line; plastic with internal heat spreader
(SOT-38WE-2)

9-lead single in-line; plastic (SOT-110B)

9-lead single in-line; plastic (SOT-110B)

16-lead dual in-line; plastic with internal heat spreader
(SOT-38WE-2)

9-lead single in-line; plastic (SOT-110B)

16-lead dual in-line; plastic (SOT-38)

16-lead dual in-line; plastic (SOT-38)

16-lead dual in-line; plastic (SOT-38)

18-lead dual in-line; plastic (SOT-102CS)

16-lead dual in-line; plastic power (SOT-38)

18-lead dual in-line; plastic (SOT-102 )

13-lead SlL-bent-to-DIL; plastic power (SOT-141B)
9-lead single in-line; plastic power (SOT-131A, B)
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OUTLINES

type number

package code

description

TDA1512Q
TDA1515
TDA1520
TDA1522
TDA1524

TDA1527
TDA1533
TDA1540D
TDA1559*
TDA1571

TDA1576
TDA1578A
TDA1580
TDA1584
TDA1594

TDA2611A
TDA5700
TDA5700Q
TEAbB550
TEAB560

TEAB570

TEAB580
TEA6000

SOT-157B
SOT-141B
SOT-131A
SOT-142
SOT-102CS

SOT-142
SOT-102C
SOT-13bA

SOT-38

SOT-102C
SOT-102C
SOT-102CS
SOT-102C
SOT-102C

SOT-110B
SOT-38
SOT-38
SOT-38
SOT-142

SOT-38
SOT-38
SOT-102HE

9-lead SlL-bent-to-DIL; plastic power (SOT-157B)
13-lead SlL-bent-to-DIL; plastic power (SOT-141B)
9-lead single in-line; plastic power (SOT-131A, B)
O-lead single in-line; plastic (SOT-142)

18-lead dual in-line; plastic (SOT-102CS)

9-lead single in-line; plastic (SOT-142)

18-lead dual in-line; plastic (SOT-102C)

28-lead dual in-line; ceramic {(SOT-135A)

16-lead dual in-line; plastic (SOT-38)

18-lead dua! in-line; plastic (SOT-102C)
18-lead dual in-line; plastic {SOT-102C)
18-lead dual in-line; plastic (SOT-102CS)
18-lead dual in-line; plastic (SOT-102C)
18-lead dual in-line; piastic (SOT-102C)

9-lead single in-line; plastic {SOT-110B)
16-lead dual in-line; plastic (SOT-38)
16-lead quadruple in-line; plastic (SOT-58)
16-lead dual in-line; plastic (SOT-38)
9-lead single in-line; plastic (SOT-142)
16-lead dual in-line; plastic (SOT-38)
16-lead dual in-line; plastic (SOT-38)
18-lead dual in-line; plastic (SOT-102HE)

December 1982

3






PACKAGE
OUTLINES

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

SOLDERING

1. By hand

Positional accuracy.
Maximum Material Condition.

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.

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

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 m
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; th

ore than 10 seconds; if between

is temperature must not be in

contact with the joint for more than 5 seconds. The total contact time of successive solder waves

rmust 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 DUAL IN-LINE; PLASTIC POWER (SOT-38BE-2)

22max <+—— 8,25max —|

seating plane
|

-

ww

1% 13 12 11 10 9 Q} Positional accuracy.
M Maximum Material Condition.

(1) Centre-lines of all leads are

3 4 5 6 . 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

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 ©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.

December 1982



PACKAGE
OUTLINES

By

16-LEAD DUAL IN-LINE; PLASTIC WITH INTERNAL HEAT SPREADER

(SOT-38WE-2)

22 max <——— 8 25max ———»
: |
-] T
a R T
o
£ 47
+ max
8 ¥ 0,51 l
. min
A : 3 0,76
39 053 [}
3,4 max
H 1?)( - ||<feJo2ze @ "
22 ' i i i el i ! :
max !
| 95 —pe|
1,4 max 83 7255041.8
16 5 % 3 m I 0 3 €B Positional accuracy.
| ™ Maximum Material Condition.
(1) Centre-lines of all leads are
within 0,127 mm of the nominal
1 2 3 4 s 6 7 8 L -
= = position shown; in the worst case,
| | | | | IJ-_LIJ—_L‘_r the spacing between any two leads
! ! ! ! [ ! ! may deviate from nominal by
) +0,254 mm.
top view

Dimensions in mm

SOLDERING

1. By hand

(2)

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

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 °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.

. Repairing soldered joints

The same precautions and limits apply as in (1) above.

December 1982



PACKAGE
OUTLINES

16-LEAD QUADRUPLE IN-LINE; PLASTIC (SOT-58)

22 max

seating plane

’4—— 8,25 max ——»

7255830.3

16 15 14 73 12 N 10 9 .
@ Positional accuracy.

Maximum Material Condition.

(1) Centre-lines of all leads are
within 20,127 mm of the nominal
position shown; in the worst case,
the spacing between any two leads

vy Aoniiadn Fo L
gy ugviaie 1o normindi oy

+0,254 mm.

top view

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

Dimensions in ram

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 ©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. 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.

. Repairing soldered joints

The same precautions and limits apply as in {1) above.

December 1982



PACKAGE
OUTLINES

24-LEAD DUAL IN-LINE; PLASTIC (SOT-101A)

———— 32 max -
E T
a - T
2 5,1
g max
8 —Y 0,51
| . . R min
) ) i N k ’ : R - N - —lo7e@
0,53
o 22x |, max
J U | [«{el025e @)
1 [2.54)
Il
1,7 max
24 23 22 21 20 19 18 17 16 15 14 13 top view

(3)

- —— 15,8 max ————

Positional accuracy.

-« 14,1 max —————»

® &

Maximum Material Condition.

L_L_l side view ¢
| (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.
15,24 (2) Lead spacing tolerances apply
g,;% - 7273670.5 from seating plane to the line

indicated.

(3) Index may be horizontal as shown,
or vertical.

Dimensions in mm

SOLDERING
See page 5 of this chapter (SOT-38).
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PACKAGE
OUTLINES

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

i 22 max
: |
5
& [ X| T
g ‘: 4,7
k] max
$ Yo
o s
_ - _ _ . ~ min ¢
[ - ~ 0,76 2
3,9 0,53 [}
3.4 max n
| || ~ErEm
! I | | 1 1 '
0,85 | | | | |
max
18 17 16 15 14 11 10 top view
1 2 3 4 5 8 9

<+—— 8,25 max ——»)

T

72787281

Dimensions in mm

SOLDERING
See page 5 of this chapter (SOT-38).

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.

10 December 1982\ (



PACKAGE
OUTLINES

Bt

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

- 22 max ,
2 1
g T i
a| [————-J l T
2 E 4,7
] max
3 — Vo9
g T min ‘
B ) - - - - (2)
4 - - —lo,76?
e !
' 19¢
/
! | \ ' | ' i \
0,85 | | | [2.55] | i
max
1,4 max
- -
M
18 17 16 15 14 13 12 11 10 top view
1 2 3 4 5 6 7 8 9

<+——8,25max ——»

[

side view

7283532

Dimensions in mm

SOLDERING
See page 5 of this chapter (SOT-38).

@ Positional accuracy.

®
(1)

Maximum Material Condition.

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.

December 1982 11



PACKAGE
OUTLINES

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

- ————————— 22 max |
© \
] T
S — Vot
o ]
és D»_} mGX
v
v mln
Q (2)
0,76
39 i
’ | !
' [olo.250 @] "
| ; i | i | |
0,85 > el — i — <~—A—>‘<— »\<—~ r*l
max
[4“
18 17 16 15 14 110 top view
1 2 3 4 5 8 9

<—— 8,25 max ——»

side view

72835321

Dimensions in mm

SOLDERING
See page 5 of this chapter (SOT-38).

EB 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.

12 December 1982} (



PACKAGE
OUTLINES

16-LEAD MINI-PACK; PLASTIC (SO-16; SOT-109A)

L 025
"0, 025 4010 -l e
| O 019 6.2 0,3 min|
‘ [27J 5.8 Py
8 7 6 S 4L 3 2 1 top view
Dimensions in mm
9 10 1 12 13 14 15 16 @ Positional accuracy.
u j M Maximum Material Condition.
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 soldei paste beirig
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.

December 1982
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PACKAGE
OUTLINES

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

) |<_senting plane

O,A —>| |<—

72761614

\ top view

==

3 - T

N
N

o
x

Dimensions in mm

2
®

A

Positional accuracy.
Maximum Material Condition.

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.

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

14 December 1982 (



PACKAGE
OUTLINES

28-LEAD DUAL IN-LINE; PLASTIC (SOT-117)

P — 36 max
g T
s f
o 5,1
b= max
2 Y051
@ min l
4 — 0,76
39
3,6
H / @hzse @)
T 0 254] 1
17 =
max
1,7 max

top view

‘ 14,1 max }

side view @ Positional accuracy.

® Maximum Material Condition.

+——————— 15,8 max ———-—-—>1

(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.

0,32
max

15,24

| 17,15
k 15,90

7273669.2

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

(3) Index may be horizontal as shown,

Dimensions in mm or vertical.

SOLDERING
See page 5 of this chapter (SOT-38).

December 1982
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PA

CKAGE

OUTLINES

9-LEAD SINGLE IN-LINE; PLASTIC POWER (SOT-131A, B)

- : 24,4 max
19,8
‘ Il ‘
i I mounting
[ }— base
_L’_ ? 12,4
T 0 “ I 4‘ T 3'55 max
: |
(=
K=
2| j
-g 7 6 5 4 3 ‘
2 I
@ . 2
@ max
| s
! -] |le=11max 1.2
| 16,5
%
8 m
0,254
.
; : ' [2.54] | ' .
2 | | | -J | | | 7276165.2
max

Dimensions in mm

@ Positional accuracy.

®
(1

Maximum Material Condition.

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.

0,40»! (=

— 20 le

16

December 1982



PACKAGE
OUTLINES

28-LEAD DUAL IN-LINE; CERAMIC (SOT-135A)

— —— 38,1 max —
. .
5 T —
g 7 f
2 f 5,84
+ | max
o
s I ;o,sw
— ., min
) - - 0762
58
2*.9 L_>U [$[0255 @ (K}
T ! Py
aat-iog | 757 =
1,7 max
— l<—
kel el e i e s
28 27 26 25 26 23 22 21 20 19 18 17 16 15
J
1 2 3 4 5 6 7 8 9 10 11 12 13 14 top view
15 max Q} Positional accuracy.
| M Maximum Material Condition.
[ side view
- (1) Centre-lines of all leads are
! ! within 0,127 mm of the nominal
:| ‘ |: position shown; in the worst case,
T .
! ' I the spacing between any two leads
| ! . Y
'T:\gvgg :. may deviate from nominal by
i * { 0,254 mm.
- ¥ ‘
| i : .
0 to 15° it (2) Lead spacing tolerances apply

from seating plane to the line
indicated.

Dimensions in mm

Remarks

1. Leads are given positive misalignment so that they grip after insertion.
2. Leads are Ni-Fe, pure tin plated.

December 1982
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PACKAGE
OUTLINES

N

28-LEAD MINI-PACK; PLASTIC (SO-28; SOT-136A)

18,1
1707
<20, )
\ l max l
11 p—
10 f é % ;
Mm R
—] i+ lg‘ég‘ 0,3 min
0,76 max - Trresees
| -

6 13 12 1 top view
B O [l 20
max
P Dimensions in mm
15 16 1718 25 26 27 28 & Positional accuracy.

M Maximum Material Condition.

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-iead 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.

18
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PACKAGE
OUTLINES

13-LEAD SIL-BENT-TO-DIL; PLASTIC POWER (SOT-141B)

—— 24,4 max
4.7
19,8 * max
==
i mounting
I~ base
/,]/
? 12,4
— ——— —+ 3,Ts s

I I T A TR ETITiTiT 2
ARATHELRREREND —
| AN |V A— .
+ J \U J‘ ‘.P j ! \b :pz“ 8‘.2]3*“!;%"’ llwos 1L
2 ; ’ ! 1 ; ] i t e < [508] —>le— 83—
max ’ 1 ]5 ‘ l ; 72632033

Dimensions in mm

@ 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.
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PACKAGE
OUTLINES

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

21
v
— 1,8
1 l I m:x
|
s 1
} ) ! 12
2 < max
s !
[=%
5 12 3 4 5 5 7 8 9 i
g | 3
III‘ min

¥

IO 0 1 W AT 7Y

st

1,20 0,50 n
+g<—{$ 0,254 W)

34 I ) | i
$ l 8';(
! 1
H ! [l
I 11,20<~ | : i I +!ie-035
1 ol | [ | l >
max
\ top view

- 22 max

Dimensions in mm

@ 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 ieads
may deviate from nominal by
0,254 mm.

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

1,65

- 0,4

-

72832934
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PACKAGE
OUTLINES

9-LEAD SIL-BENT-TO-DIL; PLASTIC POWER (SOT-157B)

seating plane

-
|

24,4 max
| 19,8
E
H
mounting
(}',_/’base
]
—— L e
|
S 8 7 6 5 4 3 2 J’l
O 0 O (0o EF S
-] - | - | | ] H =
SN X AR I RN O NN B AUNCNU T AN NN O M W A\
0762 |
T 13
11
|
T
| i Q, H — i
2 | i i | ;~5“Jf | *‘!‘M |
max i I ‘
it — [5,0 8] U PR -

Dimensions in mm

@
®

(1)

(2)

Positional accuracy.
Maximum Material Condition.

Centre-lines of all leads are
within £0,127 mm of the nominal
position shown; in the worst case,

theo gnacing batwaoen anv two loade
the spacing ceiween any two 1eads

may deviate from nominal by
+0,254 mm.

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

47
max

)

7283895.1
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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 5

Supply voltage Vi-3 max. 5 Vv
Supply current Iy max. 5 mA
Total power dissipation up to Tp,p = 25 °c Ptot max. 25 mW

The following data are measured in test circuit on page 3

Total supply current Lot typ. 1 mA
) > 77 dB
Transducer gain Ger typ. 85 dB
Output power at dyo; = 10% P, > 0,2 mw
Cut -off frequency (-3 dB) fo > 20 kHz
PACKAGE OUTLINE (Dimensions in mm) CIRCUIT DIAGRAM
SOT-20
white dot
2 £ 0,12 max
v
L —tto;
1
2,75 max 3,5 min
| | [ 0,35 max
— N

—— LT
; 3, 4%
B I e PR g
™ 0,635

» e 3 1\ —% 0,1$ 72552072

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 l | l ! 1



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 V1.3 max. 5 Vv
Output voltage Vo.3 max. 5 V 1)
Input voltage -V4.3 max. 5 Vv
Currents

Output current Is max. 5 mA
Input current Iy max. 5 mA

Power dissipation

Power derating curve

75 7267339.2
Ptot
(mW)
50
25
\\
N\
N
0
-25 0 25 50 75
0,
Temperatures Tamb (°C)
Storage temperature Tstg -20 to +80 °C
Ambient temperature (see derating curve above) Tamb -20to +80 °C

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

.l |
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OM200/52

CHARACTERISTICS at Vi-3=1,3V; 12 = 0, 7mA and Tamb =25 OC unless otherwise specified

Supply currents (no signal) Liot < 1,1 mA
I typ. 0,30 mA
‘ . _ > 77 dB 3
Transducer gain at f = 1 kHz Ger typ. 85 dB )
Total distortion at f =1 kHz
- typ. 4 %
P, =100 yW deot 6
Py = 200 pW diot < 10 %
Noise figure at Rg = 5 kQ2
= typ. 2,5 dB
B = 400 to 3200 Hz F It 6 dB 2)
Cut -off frequency (-3 dB) fo > 20 kHz
. 170 to 1000 kR
Value of R to adjust I2 at 0,7 mA Ry typ. 400 kO
Test circuit
I4 Itot
05kQ
1Z1=1,5k0 Note
Rs 4 2
0M200/s2 I, = 0,7 mA; adjusted by means of Rg
5k T, L 0
~ I I V1_3=1,3 V;Tamb=25 C
3 3
A — -
200pF
72552081
R

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

Py

Grr=—3
V“/4 Rg

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

Awmamil 10772 ll ‘ll 3



OM200/52

SOLDERING RECOMMENDATIONS
1. Iron soldering

At a maximum iron temperature of 300 °C 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

7267340
- [TTT1
I typ. values —
(mA)
1 T
— ‘,‘/'
[V1-3= —— 1 1
_i’gv 1" 1 V/
0,517 ::__,, =T
1,1 = I —
—1,0
0
-25 0 25 50 75
Tamb ©C)

The graph applies to test circuit on page 3




OM200/52

7267337

2,5

FTTTTTd
Gtr Vl_3=l,4V
(dB) — T ——
5 113 o HEE
= 11 —
A 1,2
=1 . - —
-2,5
s 1,13
"1 S
-7,5 M4 = =
Lt
_
1,0
1
-10 —
-12,5
-10 0 20 40 60 Tamp (°C) 80
7267338
10
’ /
deot A
(%) V1-3=1,1V 7 Tamp=25°C
7,5 / /.
pd /
/ y Ji
d /
Y 11,2 P4
5 . LN
1/ / /
ANNEyd
4~
La L
fpst
2,5
0
10 102 Py (uW) 108
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made available for evaluation. It does not necessarily
imply that the device will go into regular production.

DEVELOPMENT SAMPLE DATA
This information is derivad from development samples SAA1057

RADIO TUNING PLL FREQUENCY SYNTHESIZER

The SAA1057 is a single chip frequency synthesizer IC in 12L technology, which performs all the
tuning functions of a PLL radio tuning system. The IC is applicable to all types of radio receivers,
e.g. car radios, hi-fi radios and portable radios.

Features

® On-chip prescaler with up to 120 MHz input frequency.

® On-chip AM and FM input amplifiers with high sensitivity (30 mV and 10 mV respectively).

® Low current drain (typically 16 mA for AM and 20 mA for FM) over a wide supply voltage range
(3,6 Vto12V).

On-chip amplifier for loop filter for both AM and FM (up to 30 V tuning voltage).

On-chip programmable current amplifier (charge pump) to adjust the loop gain.

Only one reference frequency for both AM and FM.

High signal purity due to a sample and hold phase detector for the in-lock condition.

Tuning steps for AM are: 1 kHz or 1,25 kHz for a VCO frequency range of 512 kHz to 32 MHz.
Tuning steps for FM are: 10 kHz or 12,5 kHz for a VCO frequency range of 70 MHz to 120 MHz.
Serial 3-line bus interface to a microcomputer.

Test/features.

QUICK REFERENCE DATA

High tuning speed due to a powerful digital memory phase detector during the out-lock condition.

Supply voltage ranges Veer 36t012 V
Veez 36to12 Vv
Vees Veeato 31 V
Supply currents lcec1+lce2 typ. 18 mA
lcc3 typ. 0,8 mA
Input frequency ranges
at pin FAM fEAM 512 kHz to 32 MHz
at pin FFM fEEM 70 to 120 MHz
Maximum crystal input frequency fXTAL > 4 MHz
Operating ambient temperature range Tamb —25to+80 ©C

PACKAGE QUTLINE
18-lead DIL; plastic (SOT-102HE).

July 1982
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Radio tuning PLL frequency synthesizer SAA1057

GENERAL DESCRIPTION

The SAA1057 performs the entire PLL synthesizer function (from frequency inputs to tuning voltage

output) for all types of radios with the AM and FM frequency ranges.

The circuit comprises the following:

® Separate input amplifiers for the AM and FM VCO-signals.

® A divider-by-10 for the FM channel.

@ A multiplexer which selects the AM or FM input.

® A 15-bit programmable divider for selecting the required frequency.

® A sample and hold phase detector for the in-lock condition, to achieve the high spectral purity of

the VCO signal.

A digital memory frequency/phase detector, which operates at a 32 times higher frequency than

the sample and hold phase detector, so fast tuning can be achieved.

® An in-lock counter detects when the system is in-lock. The digital phase detector is switched-off
automatically when an in-lock condition is detected. .

® A reference frequency oscillator followed by a reference divider. The frequency is generated by a
4 MHz quartz crystal. The reference frequency can be chosen either 32 kHz or 40 kHz for the
digital phase detector (that means 1 kHz and 1,25 kHz for the sample and hold phase detector),
which results in tuning steps of 1 kHz and 1,25 kHz for AM, and 10 kHz and 12,5 kHz for FM.

® A programmable current amplifier (charge pump), which controls the output current of both the
digital and the sample/hold phase detector in a range of 40 dB. It also allows the loop gain of the
tuning system to be adjusted by the microcomputer.

® A tuning voltage amplifier, which can deliver a tuning voltage of up to 30 V.

@ BUS; this circuitry consists of a format control part, a 16-bit shift register and two 15-bit latches.
Latch A contains the to be tuned frequency information in a binary code. This binary-coded num-
ber, multiplied by the tuning spacing, is equal to the synthesized frequency. The programmable divider
(without the fixed divide-by-10 prescaler for FM) can be programmed in a range between 512 and
32767 (see Fig. 3). Latch B contains the control information.

DEVELOPMENT SAMPLE DATA

[ERFNRT]
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SAA1057

OPERATION DESCRIPTION
Control information

The following functions can be controlled with the data word bits in latch B. For data word format
and bit position see Fig. 3.

FM
REFH

CP3
CcP2
CP1
CPO

SB2

SLA

PDM1 |
PDMO |

BRM

T3
T2
T
TO0

FM/AM selection; ‘1" = FM, ‘0’ = AM
reference frequency selection; ‘1" = 1,25 kHz, ‘0’ = 1 kHz (sample and hold phase detector)

control bits for the programmable current amplifier
(see section Characteristics)

enables last 8 bits (SLA to T0) of data word B;
‘1" = enables, ‘0" = disables; when programmed ‘0’, the last 8 bits
of data word B will be set to ‘0" automatically

load mode of latch A; ‘1" = synchronous, ‘0’ = asynchronous

phase detector mode

PDM1 PDMO | digital phase
detector
0 X automatic
on/off
1 0 on
1 1 off

bus receiver mode bit; in this mode the supply current of the BUS
receiver will be switched-off automatically after a data transmission
(current-draw is reduced); ‘1’ = current switched; '0’ = current always on

test bit; must be programmed always ‘0’

test bit; selects the reference frequency (32 or 40 kHz) to the TEST pin
test bit; must be programmed always ‘0’

test bit; selects the output of the programmable counter to the TEST pin

T3 | T2 T1 TO TEST (pin 18)

0 0 0 0 1

0 1 0 0 reference frequency

0 0 0 1 output programmable counter

output in-lock counter
0 1 0 1 ‘0’ = out-lock
‘1" = in-lock

July 1982
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Radio tuning PLL frequency synthesizer
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SAA1057

SAA1057

18] TEST
17] xTAL
16] Vee2
E VEE
14] cLs
13] DLEN
E DATA
1] FAM
[10] bca

7283971

Fig. 4 Pinning diagram.

RATINGS

PINNING
1 TR

2 TCA
3 TCB
4 DCS
5 IN

6 OuT
7 Vces
8 FFM
9 Veer
10 DCA
11 FAM
12 DATA
13 DLEN
14 CLB
15 VEE
16 Vcez
17 XTAL
18 TEST

resistor/capacitors
for sample and
hold circuit

decoupling of supply
input of output amplifier
output of output amplifier

positive supply voltage of
output amplifier

FM signal input

positive supply voitage of
high frequency logic part

decoupling of input
amplifiers

AM signal input
BUS

ground

positive supply voltage of
low frequency logic part and
analogue part

reference oscillator input
test output

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

Supply voltage; logic and analogue part

Supply voltage; output amplifier

Total power dissipation

Operating ambient temperature range

Storage temperature range

Veet: Vee2 —03t0132 Vv
Vees Vegato +32 V
Ptot max. 800 mW
Tamb —30to+85 °C
Tstg —65 to + 1560 OC

July 1982



Radio tuning PLL frequency synthesizer

SAA1057

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS

VEE=0V;Vee1=Vee2=5V: Vee3z =30 V; Tamp = 25 ©C; unless otherwise specified

symbol min. typ.  max. conditions
Supply voltages Vee 3,6 5 12 vV
Vee2 3,6 5 12 Vv
Vees | Veez - 3V
Supply currents*
AM mode ltot - 16 - mA } .'to|t 1'0&;]\; fccz
in-lock: =1
FM mode ltot - 20 -  mA PDM = 0
lces 0,3 0,8 1,2 mA loyt=0
Operating ambient
temperature Tamb —25 - +80 ©C
RF inputs (FAM, FFM)
AM input frequency fEAM 512 kHz - 32 MHz
FM input frequency fEEM 70 - 120 MHz
Input voltage at FAM Vi (rms) 30 - 500 mVv
Input voltage at FFM Vi (rms) 10 - 500 mVv
Input resistance at FAM R; - 2 - k&2
Input resistance at FFM R;j - 135 - Q
Input capacitance at FAM C; — 3,5 - pF
Input capacitance at FFM C; - 3 - pF
Voltage ratio allowed
between selected and
non-selected input Vs/Vns - —30 - dB
Crystal oscillator (XTAL) see note 1
Maximum input frequency | fxTAL 4 - - MHz
Crystal series resistance Rs - — 150 Q
BUS inputs (DLEN, CLB,
DATA)
Input voltage LOW ViL 0 - 08 V
Input voltage HIGH ViH 2,4 - Veer V
Input current LOW -hL - - 50 uA ViL=08V
Input current HIGH IH - - 10  uA ViH=24V

* When the bus is in the active mode (see BRM in Control information}, 4,56 mA should be added to the

figures given.
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SAA1057

CHARACTERISTICS (continued)

VEE=0V;Vee1=Vee2=5V: Vee3 =30 V; Tamp = 25 ©C; unless otherwise specified

symbol min.  typ. max. conditions
BUS inputs timing see also Fig. 2 and
(DLEN, CLB, DATA) note 2
Lead time for CLB to DLEN tCLBlead 1 - — us
Lead time for DATA to
the first CLB pulse tTlead 0,5 - — us
Set-up time for DLEN
to CLB tCLBlag1 5 - — us
CLB pulse width HIGH tCLBH 5 - — us
CLB pulse width LOW tCLBL 5 ~ — us
Set-up time for DATA
to CLB tDATAlead 2 - — s
Hold time for DATA to CLB tDATAhold 0 - — us
Hold time for DLEN to CLB tDLENhold 2 - — us
Set-up time for DLEN to
CLB load pulse tCLBlag2 2 — — us o
Busy time from load pulse : n:xt tranzrrl\;snon
to next start of transmission | tp ST 5 - — us ?_t?':ﬁ?r*_ o
R l 10 owner aevice
Busy time or
asynchronous mode tpIST 0,3 - — ms } next transmission
synchronous mode tpIST 1,3 - — ms to SAA1057
after word ‘A’
Sample and hold circuit
(TR, TCA, TCB) see also notes 3; 4
Minimum output voltage VTCA — 1,3 -V
VTcs
i VTCA:
Maximum output voltage - -V -0,7 V
VTCB ce2
Capacitance at TCA Ctca - - 2,2 nF | REFH="1"
(external) Ctca - - 2,7 nF | REFH="0"
Discharge time at TCA tdis - - 5 us | REFH="1"
tdis - — 6,25 us | REFH="0
Resistance at TR RTR 100 - — Q | external
Voltage at TR during
discharge VTR — 0,7 -V
Capacitance at TCB Ctcs - - 10 nF | external
Bias current into TCA, TCB Ibias — — 10 nA | in-lock
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SAA1057

Radio tuning PLL frequency synthesizer

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS (continued)
VEE =0V;Veer =Vee2 =5 Vi Vees =30 V; Tamb = 25 ©C; unless otherwise specified

symbol min. typ. max. conditions

Programmable current

amplifier (PCA)
Output current of the

dig. phase detector + Idig - 0,4 — mA
Current gain of PCA

|CP3|CP2|CP1|CPO
PIlO |0 |0 O Gp1 - 0,023 - Vce2 =5V (only for P1)
P20 |0 |0} 1 Gp2 - 0,07 —
P3f OO0 [1T]|O0 Gp3 - 0,23 -
P4} 0 | 1 110 Gpg - 0,7 -
P5| 1 1 110 Gps - 2,3 -
Ratio between the output

current of S/H into PCA

and the voltage on

CtcB STCB - 10 — MAN
Offset voltage on TCB AVTCB - - 1V in-lock

Output amplifier (IN,0UT) ) '
{ in-lock ; equal to

Input voltage VIN - 13 -V internal reference voltage
Output voltages
minimum VouTt - - 05V —loyT =1mA
maximum VouT |Vee3—2 - -V louT =1mA
maximum Vout |Veccs—-1 - -V louT =0,1 mA
Maximum output current |+ loyT 5 - — mA |VouTt="%Vces
Test output (TEST)*
Output voltage LOW VTL - - 05V
Output voltage HIGH VTH - — 12 V
Output current OFF IToff - - 10 pA |VTH
Output current ON ITon 150 - — WA VTL
Ripple rejection**
at frjpple = 100 Hz
AVeet1/AVouT - 77 — dB
AVeco/AVouT - 55 - dB
AVce3/AVouT - 50 — dB VouTt <Vcc3—3V

* Open collector output.

** Measured in Fig. 6.
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SAA1057

NOTES

1. Pin 17 (XTAL) can also be used as an input for an external ciock.
The circuit for that is given in Fig. 5. The values given in Fig. 5 are a typical application example.

10nF 29k
+5V— 17
ovJU —~

4 MHz

XTAL
I

L5
CXTAL T pF
1

»r 7283970

Fig. 5 Circuit configuration showing external 4 MHz clock.

2. See BUS information in section ‘operation description’.

3. The output voltage at TCB and TCA is typically % Vee2 +0,3 V when the tuning system is in-lock
via the sample and hold phase detector. The control voltage at TCB is defined as the difference
between the actual voltage at TCB and the value calculated from the formula % Vee2+0,3 V.

4. Crystal oscillator frequency fxTal =4 MHz.

APPLICATION INFORMATION
Initialize procedure

Either a train of at least 10 clock pulses should be applied to the clock input (CLB) or word B should
be transmitted, to achieve proper initialization of the device.

For the complete initialization (defining all control bits) a transmission of word B should follow. This
means that the IC is ready to accept word A.

Synchronous/asynchronous operation

Synchronous loading of the frequency word into the programmable counter can be achieved when bit
‘SLA’ of word B is set to ‘1". This mode should be used for small frequency steps where low tuning noise
is important (e.g. search and manual tuning). This mode should not be used for frequency changes of
more than 31 tuning steps. In this case asynchronous loading is necessary. This is achieved by setting

bit ‘SLA’ to ‘0’. The in-lock condition will then be reached more quickly, because the frequency infor-
mation is loaded immediately into the divider.

Restrictions to the use of the programmable current amplifier

The lowest current gain (0,023) must not be used in the in-lock condition when the supply voltage
V2 isbelow 5V (CP3, CP2, CP1 and CPO are all set to ‘0’). This is to avoid possible instability of the
loop due to a too small range of the sample and hold phase detector in this condition (see also section
‘Characteristics’).

10

July 1982



J L SAA1057

Radio tuning PLL frequency synthesizer

‘a|npow JazisayjuAs Aousnbaly
771d £G0LVV'S 8y o ajdwexa uonedijddy g B4

*$011514310B.JBYD SPOIP J8UN] Y} UO puadap sanjeA (1)

sng
1'zL68821 —_—
V.
mAm N; e;. m;
4d/g 33, viva 8710 N31a
gl *D_llt VX W (Brz="2)
ZHN v quzz 10111950 Y
wl—. 1S31 _\clu AGmNI
I ‘_oym___omo S_u_
u
4 “ (14 0ee LSOLYYS
! _ _Ilm NI 08l
e vaoa .II_TW
:1.69..“. | (1yoi8L ol
abeyjon P
Buium 9 ino soa ||.=T.W
I wror €29 goy 100, |¥
6

I
H3INNL | 7 mlul
u_COOFH JuolL
4 7

AOE+

V1ivdad 37dWVS LNINJOT3IAIA

"

W (July 1982







SAA1060

LED DISPLAY/INTERFACE CIRCUIT

Qi Q; Q3 Q4 Qg Qg Q; Qg Qg Q9 Q11 Q12213014015 Qg
14 [17 |21 |24 {23 ]20]16 |13 |18 {22]2 |10 |12 |11 {3 |1

4 b 4 4 4 b 4 4 4 3 A} 4 4 4 4 6
— Vce
16 OUTPUT STAGES 15,19
—— VEE
- MULTIPLEXER
> 16 BIT-DATA LATCH A +> 16 BIT-DATA LATCHB
PN
SAA1060
’:’ E 17 BIT-SHIFT REGISTER
v _] TT v
— LOAD CONTROL —rel BUS CONTROL
r'y -
7 4 8 5 9
puP LOEX DATA DLEN CLB 7278907.1

Features Fig. 1 Block diagram.
® Driving 7, 14, 16-segment displays. )
® Driving linear displays, bar graph displays for analogue functions.
® Serial to parallel decoder.
® Bus control for the selection of 18-bit words.
® 2 x 16-bit latch.
® Duplex operation for two modes of output: static (16 bit) or dynamic (2 x 16 bit).
® Data transfer control.
® 2 outputs for higher output current (80 mA).
QUICK REFERENCE DATA
Supply voltage range Vee 4106 V
Operating ambient temperature range Tamb —20to +80 °C
Maximum input frequency i typ. 50 kHz
Supply current lcc typ. 60 mA
Output current la < 40 mA
Output current (Qg and Q1 only) la < 80 mA

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A).

May 1979



SAA1060

GENERAL DESCRIPTION

The integrated circuit SAA1060 is primarily designed to drive the display unit of a digital tuning
system. It can also be used as a 16-bit serial to parallel decoder. Since the device has no decoder (this
is handled by a microcomputer), it has many applications:

® driving 7-segment displays

® driving 14-segment displays

® driving linear displays, e.g. pointer, bar graph

® static output of switch-functions

® digital to analogue converter, with external R-2R network

® extension of the number of outputs for microprocessors or microcomputers.

Data transmission is initiated by means of a burst of clock pulses (CLB), a data line enable signal
(DLEN) and the data signal (DATA). The bus control circuit distinguishes between interference and
valid data by checking word length (17 bits) and the leading zero. This allows different bus infor-
mation to be supplied on the same bus lines for other circuits (e.g. SAA1056 with 16 bits).

The last bit (bit-17) of the data word contains the information which of the two internal latches will
be loaded. The input LOEX determines if the latched data of selected latches is presented directly to
the outputs, or synchronized with the data select signal DUP.

The output stages are n-p-n transistors with open collectors. The current capability is designed for the
requirements of duplex operation. Two of the outputs (Qg and Q1g) are arranged for double current,
sc that 2 x 2 segments can be connected in parallel.

OPERATION DESCRIPTION
' Data inputs (DLEN, DATA)

The SAA1060 processes serially the 18-bit data words synchronized with the clock burst (CLB) and
applied to the data input DATA. A command will be accepted only when the data line enable input
(DLEN) is HIGH (see Fig. 3).

16" bit 15U bit

oad| P lo | N|mM|L |k ]I |1 |H]|lc|F|E]lo|lc|B]faA
bit | Q16|15 Q14 [Q13]Q42] Q11| Q10| Qg | Qg | Q7 | Qg | Q5 | Q4 | Q3| Q2 | Oy

7278909 leading zero —?

Fig. 2 Organization of a data word.

Condition for 17th bit:

0 = load data latch B

1 = load data latch A
The ioading of the accepted information in one of the data iatches is done by the 19th ciock puise,
when DLEN is LOW.

May 1979



LED display/interface circuit J L SAA1060

load pulise

¥

ce rm"__J—I_I—LlI_LJ’_L
DLEN:___J ;]
|

data word

T [eie [ it P7

DATAT 7 )start-vit[ bit1 | | ]

—»| i test leading zero

7278908

Fig. 3 Pulse diagram of the 16-bit data transmission.

Each data word must start with a leading zero. The SAA1060 checks the data word for the correct
length (18 bits) and also for the leading zero.

The actual data is switched directly to the appropriate outputs. For switching on a segment, a ‘0" (LOW)
is necessary at the appropriate data bit.

Data selection input (DUP) .
The logic states at input DUP determine which of the two latch contents can be found on the output.

0 = latch A contents
1= latch B contents

Load contro! input (LOEX)
Input LOEX determines the operation mode in which the device is able to work.

0 = duplex mode, i.e. output synchronized with the duplex signal

1 =d.c. mode, i.e. output direct from the by DUP selected data latch.
When operating in duplex mode at 50 Hz, the time between two data words to be transmitted must
be > 21 ms.

May 1979



SAA1060

Qe [1] U [24] 04
Q1 [2] 23] 05
Q5 3] [22] Q19
LOEX E 7_1_] Q3
pLen [5 | [20] Qg
oo [} SAA1060 9] vee
puP 7 18] ag
DATA [ 8] 17] o,
cLB [9] 16] Q7
Q12 [10] [15] Vee
Qqq E E Qq
Q13 [12] 13] Qg

7278906
Fig. 4 Pinning diagram.

RATINGS (VEg =0)
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range Vee —03to+7 V
Total power dissipation Piot  max. 900 mW
Operating ambient temperature range Tamb —20to +80 ©C
Storage temperature range Tstg —25to+125 OC

May 1979\ (



LED display/interface circuit

SAA1060

CHARACTERISTICS

VEE = 0; Tamb = 25 ©C; unless otherwise specified

Ve | symbol | min. typ. max. conditions
\%
Supply voltage — Vee 4 5 6 V
Supply current 5 lcc - 60 - mA
Inputs DATA, CLB,
DLEN, LOEX i
input voltage HIGH 5 ViH 2 - 5 V
input voltage LOW 5 ViL . 1T Vv
input current LOW 5 - - - 20 pA V=0
maximum input frequency | 5 f — b0 — kHz
Input DUP
input voltage HIGH 5 ViH 0,8 - 12 V
input voltage LOW 5 ViL -6 - 04 V
input current HIGH 5 lH 001 - 12 mA
maximum input frequency | 5 i - 50 —  kHz
Outputs Q1 to Q7,
Qg to Q15
output voltage HIGH 5 VaH - - 168 V lgH=0
output voltage LOW 5 | VoL - - 05 V lgL =40 mA
output current LOW [
| peak value at
duplex mode laL - - 80 mA gnusoidal voltage
d.c. mode laL - 20 40 mA )
Outputs Qg and Q1
output voltage HIGH 5 VaH - - 168 V lg=0
output voltage LOW 5 VaL - - 05 V loL =80 mA
output current LOW [ peak value at
duplex mode laL - - 120 mA | sinusoidal voltage
d.c. mode laL - 40 80 mA
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples SAA1062A
made availabie for evaluation. It does not necessarily
imply that the device will go into regular production. SAA1062AT

LCD DISPLAY/INTERFACE CIRCUIT

GENERAL DESCRIPTION

The SAA1062A isdesigned to drive a Liquid Crystal Display (LCD) of a digital tuning system. It contains
a shift register with programmable length (18 or 21 bits), latches, both synchronized or static, exclusive-
OR segment drivers (17 or 20 bits), an L.f. oscillator and a backplane driver for the LCD. The circuit is
designed to be driven by a 3 bus structure from a microcomputer and can also be used as a programm-
able 17 or 20 bits serial-to-parallel decoder. it is also capable of storing 40 bits of information.

Features

® Driving 7 to 20-segment displays.

® Driving linear displays.

® Serial to parallel decoder of digital signals.

® Bus control for the selection of 18/21-bit words.
® 17/20-bit latch.

® A.C. segment drive.

® On-chip oscillator.

QUICK REFERENCE DATA

Supply voltage range Vee 4,2t055 Vv
Operating ambient temperature range Tamb —20to +70 ©C
Maximum input frequency f; typ. 50 kHz
Supply current : lce typ. 3,6 mA
Output current (Qq to Qpq) la > 60 uA

PACKAGE OUTLINES

SAA1062A : 28-lead DIL; plastic (SOT-117).
SAAT062AT: 28-iead mini-pack; plastic (SO-28; SOT-136A).

December 1982
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SAA1062A
SAA1062AT

cte [ U ‘Eozo

DLEN |2 [27] Q19
DATA | 3 [26] Q1

Vee [4] 25] Q17
Vee [5 ] [24] Q16
ext | 6 23] Q15
BLS | 7 Z} Qqq

SAA1062
AC/EL | 8 21] Q13

Q; [o] [20] Q17
Qy [10] 19] Q4
a3 [11] 18] Q19
Q, [T_i E Qg
Qg [14 1—_5] Q7

7278899

Fig. 1 Pinning diagram.
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LCD display/interface circui
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SAA1062A
‘SAA1062AT

It

OPERATION DESCRIPTION

The input information for this device consists of a data bus with 18 or 21 bits words, an external clock
synchronized with the data bus and an enable signal. The organization of these signals is given in Fig. 3.
These signals are handled by the BUS CONTROL circuit in which the decision is made whether these
signals are valid for the device. It contains a leading zero detector (start condition of reception) and a
data-length control. Leading zerois detected when the data signal is LOW and the DLEN signal is HIGH,
during the first HIGH period of the clock signal. During the HIGH period of DLEN, the length control
determines if the clock signal consists of the programmed number of pulses (18 or 21). This last func-
tion permits the user to supply other information on the same signal lines.

Furthermore the bus control prevents the device from accepting inferferences on the signal lines. While
leading zero is detected, the shift register is set and for a proper leading zero the following data is
shifted into this register. The Q,, position of the first bit of the register is shifted into the last bit, if the
length of the data and the clock input are correct. Incorrect length of the information is detected by
checking the value of the last bit of the programmed register. If the data transmission has been accepted
properly, the bus control stage generates a valid pulse (LOL).

This pulse enables the load control circuit to load the contents of the register into the output latch
immediately. On the first edge of the backplane driver signal ““’AC out/EL in” following on this “LOL"
pulse, the new information of this latch is transferred to the output driver which also contains a latch.
With this ability it is possible to load the device with 20 bits and also to transfer this data to the
segment outputs. Furthermore, the SR can be reloaded by a second complete load procedure without
a load enable clock pulse. This causes the SR to contain 20 bits and the output latches another 20 bits
of information.

The output driver also contains an EXCLUSIVE-OR which is driven by the backplane driver signal and
the latch output. The segment driver output signal is in phase with the output of the backplane driver
when the input data is HIGH (“1”) and 180° out-of-phase when the input data is LOW (““0").

1n the static or slave mode, the backplane output can be used as input by connecting pin 6 to ground
or Ve The IC now can operate as a static driver or as a synchronized slave.

The L.f. oscillator consists of a triangle generator of the I-2| principle. It only needs an external capaci-
tor to fix the frequency. As both amplitude and current are temperature compensated, this frequency
is more or less independent of pn temperature. An internal switching signal of this generator is divided
by 4 to attain a symmetrical output for the backplane driver (pin 8) of nominal 60 Hz for an external
capacitor of 22 nF.

The backplane driver is able to drive a 40 bits display.

The bit length of the shift register is programmed with BLS (Bit Length Selector) (pin 7). If BLS is
kept LOW the DATA bit length is 20; for BLS open or HIGH a DATA bit length of 17 is selected.
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- SAA1062A
SAA1062AT

LCD display/interface circuit
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SAA1062A
SAA1062AT

RATINGS (Vg =0)
Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage Vee max. 6V
Total power dissipation at Tamp = 100 °C

derate linearly with 0,02 W/°C Piot max. 500 mW
Operating ambient temperature range Tamb —25to + 125 °C
Storage temperature range Tstg —55 to + 125 ©C

CHARACTERISTICS
VEE =0; Vce =5 V; Tamb = 25 OC; unless otherwise specified

symbol min. typ. max. condition
Supply veltage Vee 4,2 5 556 V
Supply current lce - 3,5 - mA
Inputs CLB, DLEN, DATA, BLS
input voltage HIGH ViH 1,6 - Vee V
input voltage LOW ViL -1 - +08 V
maximum input frequency f) — 50 —  kHz
Input Ceyt
input voltage HIGH ViH 46 - - Vv static mode
input voltage LOW ViL -0,1 - 04 V sync. slave mode
input current HIGH IIH - - 180 uA
input current LOW L - - —40 uA
Input AC/EL (in slave mode)
input voltage HIGH VIH 2,7 - Vee V
input voltage LOW ViL -0,4 - 23 V
Output Cgyy (oscillator mode)
oscillator frequency fosc 120 240 360 Hz C=22nF
Output stage backplane (AC/EL)
output current sink/source lo 2,4 — — mA
Output Q1 to Qg
output current sink/source o 60 - - HA
d.c. rest voltage between
pin 8 (AC/EL) and one of
the segment drivers (see Fig. 4)
segment ‘on’ situation - - 25 mV
segment 'off’ situation - - 25 mV

ac/eL  *8Y —I | I

(pin 8) 0

seament 5V ]

DRIVER 0— Fig. 4 AC/EL and segment driver pulses.

7286866 The d.c. voltage for segment ‘on’ is about 5 V.
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made available for evaluation. It does not necessarily
imply that the device will go into regular production.

DEVELOPMENT SAMPLE DATA
This information is derived from development samples SAA1063

FLUORESCENT DISPLAY/INTERFACE CIRCUIT

GENERAL DESCRIPTION

The SAA1063 is designed to drive the display unit of a digital tuning system. It contains a 17-bit shift
register, latches, display multiplexers and output stages, capable of driving 4% decades of a 7 segment
fluorescent display in duplex mode. The decoding for the display is carried out in the data input
(microcomputer).

Features

® Driving 4% decades of a seven segment display in duplex mode.

® Microcomputer compatible.

® 17-bit shift register.

® D.C. and duplex operation.

QUICK REFERENCE DATA

Supply voltage range Vee 4105,5 \%
Operating ambient temperature range Tamb —20 to +80 oc
Maximum input frequency f; min. 50 kHz
Supply current lcc typ. 20 mA
Qutput current la max. 1,6 mA
Maximum output voltage swing VQmax min. 34,5 \

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A)

w (December 1982
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Fluorescent display/interface circuit

J L SAA1063

DEVELUPMEN I SAMPLE DAIA

ar [1]
% 2]
az 3]
Loex [4]]
oLen [5]
Vee [6]
DUPLEX [ 7]
DATA [8]
cLock [9]
as [10]

a3 [11]

as 2]

SAA1063

[24] a13
23] 12
[22] a7

21] a14
20] a1
E Vee
18] a8

7] a15
16] Q10
[15] Vee
14] a6
[13] 0o

MO0679

Fig. 2 Pinning diagram.

PINNING
1. Q1
2. Q6 segment drive outputs
3. Q2
4. LOEX mode selection
5. DLEN bus enable
6. Vce +5 V power supply
7. DUPLEX duplex input
8. DATA data input
9. CLOCK bus clock input
10. Q5
11. Q3 segment drive outputs
12. 04

Q9
Q16
VEg ground

Q1o

Q15 segment drive outputs
Qs

VEg ground

a1

Q14

Q7 segment drive outputs
Q12

Q13

segment drive outputs

December 1982



SAA1063

OPERATION DESCRIPTION

The input information for this device consists of a data bus with 17 bit words, an external clock
synchronized with the data bus and an enable signal. The data format of these signals is given in Fig. 3.
These signals are handled by the BUS CONTROL circuit in which the decision is taken as to whether
these signals are valid for this device. |t contains a leading zero detector (start condition of reception)
and a data-length control. Leading zero is detected when the data signal is LOW and the DLEN signal
HIGH, during the first HIGH period of the clock signal. During the HIGH period of the DLEN signal,
the length control determines if the clock signal consists of 18 pulses. This last function permits the
user to supply other information on the same signal lines.

Furthermore the bus control prevents the device accepting interference on the signal lines. |f leading
zero is detected the shift register is reset and then the data is written into this register. The reset
position of the first bit of the register is shifted into the last bit, if the length of the data and the clock
input is correct. Incorrect length of the information is detected by checking the value of the last bit of
the register. If the data transmission has been accepted properly, the bus control stage generates a valid
pulse (LOVP). This pulse enables the load control circuit to load the contents of the register into one
of the two latches. When the load bit of the data word is HIGH the register contents are loaded into
latch A; when this load bit is LOW the register contents are loaded into latch B. When the data
information is accepted this load bit is written into the first bit of the shift register.

In duplex mode the load pulse is synchronised by the duplex signal, to avoid current transients in the
output stages during the loading of the latches. The duplex mode operates in one of two mode
conditions. When LOEX (pin 4) is LOW the duplex mode condition is selected; when LOEX is HIGH
the d.c. mode condition is selected. The output stages are switched to the contents of latch A and
latch B respectively.

When the duplex input (pin 7) is LOW the contents of latch A can be found on the output, when this
input is HIGH the contents of latch B are found on the output.

In the duplex mode condition the output stages are capable of driving 32 duplexed segments of a
fluorescent display. However, in the d.c. mode condition the output stages can only drive 16 segments
of the display and two SAA1063 devices are required to drive a 4% decade display unit.

December 1982
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SAA1063

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vece max. 6 \%
Total power dissipation at Tamp = 80 °C Ptot max. 900 mwW
Operating ambient temperature range Tamb —20 to +80 oc
Storage temperature range Tstg —b55 to +125 oC
CHARACTERISTICS
VEE=0V;Vce=5V; Tamb = 25 ©C unless otherwise specified
parametér symbol min. typ. max. conditions
Supply voltage Vee 4 5 5,5 v
Supply current Icc - 20 — mA
Inputs
LOEX, DLEN, DATA,
CLOCK
input voltage HIGH ViH 2 - 5 \
input voltage LOW ViL 0 - 0,8 \
input current —liH - - 20 uA (Vi=0V)
max. input frequency f; 50 - - kHz
DUPLEX
input voltage HIGH VIH 0,8 — 20 \
input voltage LOW ViL —6 — 0,4 A\
input current HIGH lH 0,01 - 12 mA
input frequency f; - 50 — Hz
Outputs
Q1 to Q16
output voltage HIGH -VOH 30 - - \ 10<0,7 uA
output voltage LOW VoL 4,5 - - \ lo=1mA
output current loL - - 1,6 mA
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DEVELOPMENT SAMPLE DATA
This information is derivad from development samples SAA1300

made available for evaluation. It does not necessarily
imply that the device will go into regular production,

TUNER SWITCHING CIRCUIT

The SAA1300 is for switching on and off the supply lines of various circuit parts via an 12C bus signal.
Furthermore, it can be used to supply current for switching diodes in radio and television tuners. It
contains 5 output stages, which are capable of supplying up to 100 mA in the ON state or sinking up
to —100 pA in the OFF state.

Current limiting and short-circuit protection are included. The output stages are driven by a shift
register/latch combination which is loaded via data from the 12C bus. A power-on reset of the latches
ensures the OFF state of the output stages (OUT 2 to QUT 5) without data reception from the 12C bus.
A subaddressing system allows the connection of up to three circuits on the same 12C bus lines; one of
the outputs (OUT 1, pin 7) can also be used as an input to select the device via a simple internal A/D
converter.

ouT 1 OuT 2 ouT3 ouT 4 OuT 5

| | | |

7 6 5 4 3

A/D ouTPUT

CONVERTER (5x)
= 1 [ [ |

load POWER-~ON
LATCH[LATCHLATCH— LATCH [—{LATCH - OHESET

SHIFT —— GnD

" t t 1 1
SDA > - - - - _1 - - _]

L vp

- Is

12c-BUS
RECEIVER
9 ADDRESS
SCL T - - i | - - - DE?;.,(E:ER
wid 4 | S YT T
) 0 0 0 1 0
SAA1300
7285576.1
Fig. 1 Block diagram.
PACKAGE OUTLINE

9-lead SIL; plastic (SOT-142B).
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SAA1300

PINNING
pin no. symbol function
1 GND ground
2 Vp positive supply
3 OuUT5
4 ouUT4
5 ouT3 outputs
6 OouUT2 ]
7 ouT1 output and subaddressing input
8 SDA serial data line 12Chb
9 scL serial clock line us

12C BUS INFORMATION*
Address, first byte

01000ABO where,

A B function condition

0 0 general address OUT 1 = output

0 1 OUT 1 =input address accepted if VoyT 1 = VouT L (LOW)

1 0 OUT 1 =input address accepted if VouT 1 = VouT H (HIGH)

1 1 OUT 1 =input address accepted if VoyuT 1 = VouT M(MEDIUM)

Data, second byte
OUT5,0UT4,0UT3,0UT2,0UT1, X, X, X

The 1/0 output stage (OUT 1) is switched as an input stage after a power-on reset. It depends on the
contents of the first data transmission whether the output stage is switched as an output or remains
as an input.

RATINGS

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

Supply voltage Vp max. 132 V
Input voltage range at SDA, SCL 7 —05to+13,7 V
Input voltage range at OUT 1 \7 -05to+125 V
Output voltage range at OUT 1 to OUT5 Vo -05to+125 V
Input current at SDA, SCL Iy max. 20 mA
Input current at OUT 1 I max. 20 mA
Total power dissipation Piot max. 650 mwW
Storage temperature range Tstg —40 to + 125 OC
Operating ambient temperature range Tamb —20to +80 ©C

* Detailed information is given in a separate. data sheet.
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Tuner switching circuit

SAA1300

DEVELOPMENT SAMPLE DATA

CHARACTERISTICS

Vp =8 V; Tamb = 25 °C; unless otherwise specified

parameter symbol min. typ. max. unit
Supply (pin 2)
Supply voltage range Vp 4 - 12 \
Supply current Ip - 10 - mA
Power-on reset level

output stage in "OFF’’ condition VpR - - 35 \%
Maximum power dissipation* Pmax - 650 - mW
Inputs SDA, SCL (pins 8 and 9)
Input voltage HIGH VIH 28 — Vp+05 |V
Input voltage LOW ViL 0 - 1.8 \
Input current HIGH —liH - - 50 kA
Input current LOW IiH - - 0,1 uA
Acknowledge sink current IaACK - - 2,5 mA
Maximum input frequency fi max 100 - - kHz
Outputs OUT 1 to OUT 5 (pins 3 to 7)
Maximum output current;source : "ON" | 1ggo +100 - + 150 mA
Output voltage HIGH at Iggo VOH = - Vp -2 \
Output current; sink: "OFF"’ 10si —-100 —300 - HA
Output voltage LOW at l(yg; VoL - - 100 mV
Output voltage MEDIUM at I =12,5mA | Vom - — Vp-05 |V
OUT 1 used as subaddressing input
Input voltage HIGH (code 1 0) VouT 1H 0,72 Vp - Vp v
Input voltage MEDIUM (code 1 1) VouT 1M 039Vvp — 061Vp |V
Input voltage LOW (code O 1) VouT 1L 0 - 0,28Vp |V

* Outputs must not be driven simultaneously at maximum source current.
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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 ; f = 1 kHz Ger typ. 77 dB
Operating ambient temperature Tamb -20 to +100 ©C
PACKAGE OUTLINE Dimensions in mm

TO-72 (SOT-18/17)

116 x

max Clng
9 N\, 45 [
) Yo,51
48 ’qu
max
v

l‘—rggx_’l‘— 12,7min ——| 72667671

February 1980 l | l ’ 1



TAA263

CIRCUIT DIAGRAM

TR3

7255209.2

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

Voltages

Supply voltage \%:
Output voltage V3_4
Input voltage -Vi-4
Currents

Output current 13
Input current I

Power dissipation

Total power dissipation up to Typpp =65 °C " Prot
100 720731 l_‘
Ptot
(mW)

en
oV

250 0 50 100 Tamp (°C)
Temperatures
Storage temperature Tstg

Operating ambient temperature
(see derating curve above) Tamb

max.

max.

max.

max..

max.

max.

8§ V

7V

5 V
25 mA
10 mA
70 mW

-55t0 +125 ©C

-20to+100 °C

April 1973



TAA263

CHARACTERISTICS Tamb =25 °C
Test circuit:
1kQ
“Rs
\’\4
N == 25pF
Currents
Output current I3 typ. 12 mA
Total current drain (no signal) Ip+I3 < 16 mA
Over-all small signal current gain
f=1KkHz bfor  typ. 5.109
Transducer gain
_ X _ > 70 dB
f =1 kHz; Py = 10 mW Gir typ. 77 dB
Output power at f = 1 kHz; diot = 10% Py 10 mW
deot = 5% P, 8 mw
Noise figure
. typ. 5 dB
f = 400 Hz to 6 kHz F - 10 dB
f = 450 kHz; Af = 5 kHz F typ. 2.7 dB -
lyZ <10 Qatf=1kHz
July 1969 ” “ 3



TAA263

CHARACTERISTICS (continued)
y parameters (point 4 common connection)
VB=6V;I3=3mA; V3_4=4.2V
f=1kHz
Input admittance
Transfer admittance
Output admittance
f = 450 kHz
Input conductance
Input capacitance
Transfer admittance
Phase angle of transfer admittance
Output conductance

Output capacitance

Yi = 8i
yf = 8f
Yo © 8o

gi
Cj

[vel

Tamb = 25 OC
typ. 20 uQ~l
typ. 11 @71
typ. 60 uQ‘l
typ. 15 uo-l
typ. 14 pF
typ. 9.4 Q-1
typ. 125°

typ. 20 uQ”l
typ. 13 pF

October 1968



TAA320

INTEGRATED MOST AMPLIFIER

The TAA320 is a silicon monolithic integrated circuit, consisting 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) -Vpss 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 rGs > 100 G©
Transfer admittance at f = 1 kHz

-Ip = 10 mA; -Vpg = 10 V |v£s] typ. 75 mo-l

PACKAGE OUTLINE Dimensions in mm

TO-18 (SOT-18/13)

' Vo1

48 Amax. 1 = drain
max -

v 2 = gate

= source

l 53 I i 72687631
- 0 pla— min —»
max 12,7min

Source connected to the case

Accessories supplied on request: 56246, 56263

February 1980 H ” 1



TAA320

CIRCUIT DIAGRAM
R1

G O——J TR1 &

72552041
S

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)
Voltages
Drain-source voltage (Vgg = 0) -Vpss max. 20 V
Gate-source voltage (Ip = 0) -Vgso max. 20 V
Non repetitive peak gate-source

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

Drain current -Ip max. 25 mA

Power dissipation

Total power dissipation up to Tymp =25 °C Piot max. 200 mW
Temperatures
Storage temperature Tstg -55t0 +125 ©C
Operating ambient temperature

(see derating curve on page 8) Tamb -20 to +125 °C
THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 0.5 °C/mw

2 I l | l April 1973



TAA320

CHARACTERISTICS
Drain current

~Vpg =20 V; Vgs = 0

Gate-source voltage 1y

-Ip =10 mA; -Vpg =10V

Gate-source resistance

- ST o
Vgs up to 20 V; TJ up to 125 oC

Equivalent noise voltage

-Ip =10 mA; -Vpg =10V
B =50 Hz to 15 kHz

y parameters at f = 1 kHz
-Ip =10 mA; -Vps =10V

Transfer admittance

Input capacitance
Feedback capacitance

Output conductance

NOTE

Tj = 25 OC unless otherwise specified

-Ipss

-VGs

IGS

Vn

8os

typ. 5
< 1
typ. 11

9to 14
> 100
typ. 25
typ. 75
40 to 120
typ. 8
typ. 1.5
typ. 0.65

nA
uA

A%
v
GQ

JAY

mQ !
m§ 1

pF

m -1

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 so that it need not
be removed until the device has been mounted in the circuit.

1) -Vgs decreases about 6 mV/OC with increasing ambient temperature ata con-

stant -Ip.

October 1968 | I



TAA320

APPLICATION INFORMATION 2 W audio amplifier with TAA320 and BD115

¥ 4.7kQ
N o g B
S0pF
47 180 -L"s""'_[_
ek Ly
+ 6.8nF -u
. R T T
«—e—] TAA320 |— 200pF !
MQ
BD1S
Is

+
3909[|:| 3.3Q[|] ZDOuFT 56Q

L 3

o

7285205 7

* The voltage dependent resistor (2322 552 03381) suppresses voltage transients that

might otherwise exceed the safe operating limits of the BD115.

Supply voltage A%}
Collector current of BD115 Ic
Drain current of TAA320 ~-Ip

Primary d.c. resistance of output transformer
Primary inductance of output transformer
A.C. collector load for BD115

Performance at f = 1 kHz; feedback = 16 dB

Output power at dtot = 10%

(on primary of the output transformer) Po
Input voltage for Py = 50 mW Vi(rms)
Input voltage for Po = 2 W Vi(rms)
Total distortion at Po =2 W dtot

Minimum frequency response (-3 dB)

Signal-noise ratio at Po =2 W

= 100
typ. 50
typ. 9.5

140

2.7

1.8
typ. 2.6
typ. 13.5
typ. 86
typ. 3.6
60 Hz to 20
typ. 73

A"
mA

mV
mV
%
kHz
dB

Proper continuous operation is ensured up to Tamb = 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.

I | October 1968



TAA320

APPLICATION INFORMATION (continued)
4 W audio amplifier with TAA320 and 2 transistors of type BD115.

-+
I
[jzzm I:
Ve
+200uF
6 o —
TAA320 |—
: (
™MQ [:l:’3909 [JIOQ
* -
Supply voltage Vg = 200 V
Collector current of a BD115 Ic typ. 52 mA
Drain current of TAA320 -Ip typ. 8.6 mA
A}
ljgx_‘f_o_r_r{lgp_c_e_at f = 1 kHz; feedback = 12 dB
Output power at dgor = 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 diot typ. 6 %
Minimum frequency response (-3 dB) 50 Hz to 20 kHz
Signal -noise ratio at P, =4 W typ. 73 dB

Mounting instruction for BD115 see page 4

October 1968 “ . “ 5



TAA320
zomz7 7208128
2W circult 4W circuit
Tamb= 25°C| Tamb=25°C
dtot dtot
(°h) (®%b)
15 15
10 YD 10 y
5 5
11 -
0 t 0
= 20 7208130
<E 2H &:I 1T i U;\" typical values
feas e Ip R Tamb =25°C
) mA) Q
?G } ) NN
e
A
,\_()0 \
10 H
' 20 %) i
af [
p 10900
5H Ssgasema:
- 0.85V
- TT 1T
10.80V.
15-Vgs (V) 10 5 0 5 10-Vpg (V) 15

6 | I 7 I I Octoher 1068



TAA320

300 7208133 7208126
typical values typical values Y]
-Vps =10V Tamb=25°C 0

bis | Tamp =25°C 801 F-1kHz2 lagtey
(u,ﬂ,") |yf5| %1 P
(ma™) :jj“lg;
200 o
e Pl ] m A
|~ e Bl
el i i
& W wopE
¥ L7 aa8 |
i ams e i o
. A
o v 20H
nl/IHz H
0.5MHz H
OM.iMHZE i 0_'
0 20 gjs (W) 40 0 5 10Vps (V) 15
7208132 I yfsl (mn—l)
80 60 40 20 0 20 40 60 80
180° [Ttypical values 2o 360°
_Vos=10V q}(\ 0‘%”7{2
Tamb=25°C 53 K>
195¢ 2 S, 3450
Z
> Pfs
210° 330°
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TAA320

7208134
typicdl values
Tamb=25°C
2 = 1kHz
9os
(ma™)
1.5
11
1
\ = 10=10mA
8 mAl
0.5 6mAl
N 4mA
2mA
1117
0 LITT
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
\\\ \\
A N\
AN N
100 N
N
\‘
X
AN
0 A
=50 50 100 150
Tamb (°C)

Aporil 1973



TAA320

7208131

10 -Ip=10mA

noise -Vps =10V
([.lV/ \/;l_z)

~
1 B
.%
T~

\\

0.1
~J
ey
0.01
0.01 0.1 1 10 frequency (kHz) 100
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TAA320A

INTEGRATED MOST LEVEL SENSOR

The TAA320A is a silicon monolithic integratéd 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 )
T L _ .o typ. 10,6 A%
Ip =10mA; -Vpg =10V group 1:  -Vgg 10,0 to 11.2 v
o typ. 11,3 V
group 2: ~Vgs 10,7t0 11,9V
. typ. 12,0 v
group 31 VGs 1) 41012.6 v
. typ. 12,7 A%
group 4: ~Vgg 12,1t0 13,3 V
Gate cut-off current at T, ; = 25 °C
-Vgs =20V;Ip=0 -Igso typ. 1 PA
-VGs =20V;Vpg =0 -Igss typ. 1 PA
PACKAGE OUTLINE Dimensions in mm
TO-18 (SOT-18/13)
116 ¥ e
max g c—
tQ‘“ | =
/ ) *0,51 1 = drain
X 48 AMax. 9 - oate
117 \ max _ &
max ) \ | 3 = source
PO DR .
source connected to the case
Accessories supplied on request: 56246; 56263
l) For explanation of the group codefication see note b on page 3.
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TAA320A

CIRCUIT DIAGRAM
R1

so— TR T

72552041
S

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

Voltages
Drain-source voltage (Vgs = 0) -Vbss
Gate-source voltage (Ip = 0) -VGso

Non-repetitive peak gate-source voltage (t <10 ms) *VgsSmMm

Current
Drain current -Ip
Peak drain current (t < 200 ms; é 0,001) -IpMm

Temperatures
Storage temperature T

max. 20 V
max. 20 V
max. 100 V
max. 60 mA
max. 100 mA

-65 to +125 °C

stg
Operating ambient temperature (see curve below) Tamb -20to +125 °C
7267450
300 - -
— R} -5 =0,3 °C/mW (with cooling clip 56263)
Ptot | =—=Rth j-a=0,5 °C/mW (in free air)
(mW)
200 N
\\ \
\\ \\
SN
EERN
100 \\
N
\‘\
A\
0 .\
\ =50 0 50 100 150
Tamb (°C)
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TAA320A

CHARACTERISTICS T;j = 25 °C unless otherwise specified
Drain current
- = . = N typ. 5 nA
Vps =20V;Vgs =0 Ipss - 1 pA
Drain-source voltage 1)
-Ip =10 mA; -Vgg =20V , -Vps < 1 A%
=Ip = 60 mA; -Vgs =20V -Vps < 1,5 A\
Gate-source voltage (see note b)
. 10,6 V
~Ip = 10 mA; -Vpg = 10 V growp1: -Vgs P 00 ¥
o typ. 11,3V
group 2: -Vgs 10,7t0 11,9  V
o typ. 12,0 V
group 3: -Vgg 11,4t012,6 Vv
o typ. 12,7 V
group 4: -Vgg 12,1t0 13,3 V
Gate cut-off current
-Vgs=20V;Ip =0 -lgso  typ 1 pA?
-Vgs =20 V; Vpg = 0 -Igss typ. 1 pA?

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 =-V@gs group to which a device belongs is identified
by a numerical suffix (1, 2, 3 or 4), however, individual groups cannot 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.

April 1973 I | l | 3



TAA320A

7267452

3
TTTTTT1 T
[TTTTTH I’
—— Tamp=25 oC
_V L _
DS [1]-Vgg=20V /
W)
typ
/
2
max -
L~ P
b1 1
” ’ﬂ
- Lt
1 —-—': fpmmapt="
0
10 30 50 70 -Ipg (mA) 90
12 ] I [ [ l I7257‘1.9 7267451
EEEEN _ e
v -Ip=10mA N 20
-VGs -Vpg=10V 1] ™
W) " typ. values (- ~VDS
N W)
LTI
11 15 Tamb =25 °CH
NC typ. values
AN
N
1
N 0
N
10
° )
<
9 0
~50 0 50 100 150 7,5 10 12,5 15
Tamp (°C) -Vgs (V)
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TBAS570A
TBAS70AQ

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 negligible h.f.
radiation back to the ferrite rod. This makes the TBA570A 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 (Vg = 500 mV). -

In its standard applications, the TBA570A can replace the TBA570.
QUICK REFERENCE DATA

Applicable supply voltage range of receiver Vg 27t018 V
Supply voltage range (pin 8) Vp 36*tob4 V -
Ambient temperature Tamb 25 oC
Supply voltage (pin 8) Vp nom. 54 V

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

A.M. performance (at pin 2)
Sensitivity (Vq at pin 5; V; at pin 2)

for Vo =30mV Vi 3,0t0 12 uVv

range 1** Vi 6,5 to 12 uVv

range 2** Vi 30to 7 uV
R.F. input voltage

for S/N = 26 dB Vi typ. 18 uVv

for Py = 50 mW (adjustable) ) Vi typ. 2 uv
A.G.C. range; change of r.f. input voltage

for 10 dB expansion in audio range typ. 65 dB
R.F. signal handling; dtot = 10%; m = 0,8 typ. 1560 mV

F.M. performance (at pin 2)
R.F. input voltage; 3 dB before limiting Vi typ. 50 uV

Audio performance
Output driver current (peak value) 111m < 100 mA
Input impedance (at pin 12) 1212161 typ. 100 kQ2

*

Minimum supply voltage for guaranteed oscillator operation: Vé =25V.
** There are two ranges of sensitivity measured, and indicated by either ‘1’ or ‘2’ on the package.
Ordering a specific range is not possible.

PACKAGE OUTLINES

TBAB70A: 16-lead DIL; plastic (SOT-38).
TBA570AQ: 16-lead QIL; plastic (SOT-58).

HHHH]
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Integrated a.m./f.m. radio receiver circuit

TBA570A

TBA570AQ
RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Supply voltage (pin 8) Vg.16 = Vp max. 7V
Voltage pin 11 V119 max. 18 Vv
Current pin 11 (peak value) 111m max. 100 mA
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —b65to+ 125 °C
Operating ambient temperature; Vg. 4. 7. 1.16 =7 V;
111m = 100 mA; see also derating curve Fig. 2 Tamb —20to +85 OC

1000 7272987

Ptot AN

(mW)

A
AN
500
\\
N
N
0 1
—25 0 50 Tamb (°C) 00
Fig. 2 Total power dissipation derating curve.

DESIGN DATA

Characteristics of integrated components are determined by process and layout data. Pins not under

measuring conditions should not be connected.

Voltages with respect to pin 9 and 16 (tolerated minimum: 0 V)

Pins 1and 7 V19(16)

V7.9(16)
Pin 4 V4.9(16)
Pin 8 Vp = Vgo(16)
Pin 3 V3.9(16)
Pin5 V5.9(16)
Pin 14

Currents (tolerated minimum: 0 mA)
Pins 2, 6, 12, 13 and 15
Pin 10

max.

18

Vp—0,5toVp +0,5

max.
max.

max.

V14.9(16) max.

12; 16; 112 max.

113 15
o

max.

7

3
4
1

80

<

<K <K< <LK KL

uA

mA
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TBAS570A
TBAS570AQ

D.C. CHARACTERISTICS

Tamb =25°C
Saturation voltage of driver stage
— lm = typ. 1,0 VvV

Ic=50mA; Ig=25mA V11-16sat < 15 V
Collector breakdown voltage of driver stage

Ic =25 mA; Rgg =7 k2 V11-16(BR) > 18 V
D.C. current gain of driver stage

Ic =50 mA hEg > 25
Total quiescent current

except driver stage collector current;

f.m. front-end; discrete output stages

Vp=54V ltot typ. 9 mA

Vp=4,2V : ltot typ. 8 mA
Applicable supply voltage range of receiver Vg 2,7t0 18 V*
Supply voltage range (pin 8) Vp 3,6**to5,4 V
Base bias voltage for f.m. front-end

total external load current at pin 2: —lp = 150 A Va.16 typ. 12 V

A.C. CHARACTERISTICS
Tamb =25 °C; Vp=5,4 V; Ig (TR9) = 1 mA; unless otherwise specified

MHz
Input conductance at pin 2 gie typ. mA/V
Output conductance at pin 1 doe typ. HA/V
Input conductance at pin 15 gie typ. ‘ mA/V

* Adjustable by a dropping resistor in the Vg-line; see also maximum tolerated voltages for pins 1,4, 7
and 8 in design data on the previous page.
** Minimum supply voltage for guaranteed oscillator operation: Vp=2,5 V.

November 1982\ (
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TBAS570AQ

Integrated a.m./f.m. radio receiver circuit
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TBAS70A
TBAS70AQ

() +5.4V (vp)
o

@y -ov

—J
330 2 :L or (6Y)
180 k&2 (68 £2) +
(100 k<2l . e
F ]
300 k§2 7
(200 k$2)
330 2 Fig. 4 Output stage for Vg=9 V or
6 V (resistor values between
parentheses); see also Fig. 3.
2709 Vg ! RL | P, at dyor = 10%
100 ©2 9V | 4Q | 18W
G 6V | 4Q | 06W
E [ {"Z 7276446
22 + 47 k2
100 k2 KF
=) 3300
@*54V (Ve
820 2
D — :L Vg= 144V
+
180 k2 56 S 1000 uF
330 uF
F } 7
¥
330 kQ 180 2 80329
10 Q Fig. 5 Output stage for Vg = 14,4 V;
7 ) especially used in car radios;
2,2kQ2 BC548 see also Fig. 3.
Vg | RL l Po at dyot = 10%
2,2k —LL 14,4V I 4Q , 55W
+
1000 uF
Tk BD330
4Q

G
220 pF
7 4
I 1 1

——{_}
i‘:‘ 47 kS2
" 33uF

39 k§2
390 Q

7 4

7276447
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Integrated a.m./f.m. radio receiver circuit

TBAS70A
TBAS570AQ

+54
@+54Vvp 1kQ
—

D .
1
120 k2 56 Q2 1000 uF
330 uF l
n
F rally 7
330 k2 180 Q2 BD329
10 &2
, )
2.2k BC548
2,2k 4
+
1000 uF

40
”
3,3k 1,2k82
; J(1)
a.f. input
12 +54V
s @ wp |, sa @
Vg=6V
_Lwn ;-1-7470 100 uFEs
J”"nF I uF H J;
a2 4 4
TBA570A
== 10 uF
+
_ps
J —;,, 10k
TR29 10 K
4
R31 1
TR30
+
10 uF
»
R32 R33
9 |—> a.f. output
(2)
2,7 k82

@

7276445

Vg= 16V

Fig. 6 Output stage for Vg=16V;
see also Fig. 3.

Vs IRL l Po at diot = 10%

16 V ‘49 ) 6,8 W

Fig. 7 Post amplifier for V5 = 5600 mV

and Vg =6 V; see also Fig. 3.

(1) In circuit of Fig. 3 volume control
resistance (100 k§2) and capacitor
(100 nF) on pin 12 should be
omitted.

(2) Capacitor value depends on load.
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TBAS570A
TBAS570AQ

COIL DATA (in circuit of Fig. 3)

High performance a.m./f.m. receiver (for portable and mains-fed applications)
A.M.—I.F. coils (fy = 455 kHz)

I.F. bandpass filter:

L9 N1=2845uH L10 N1 =680 uH core material
Qg = 100 : Qq =100
N1/N2 = 40 N2/N1 =74 L9, L10: 7 MN(C)

N2/N3 =1 (N2 +N1)/N3 = 10,7 L7, L8, L11, L12: 119 AN(C)
IZTI =3k

F.M.—I.F. coils (f, = 10,7 MHz)

Second i.f. bandpass filter: Ratio detector:

L7 N1+N2=27uH L8 N1=27uH L11 N1=27uH L12 N2+ N3=3,25 uH
Qg = 100 Qg =90 Q, =85 Q, =85
kQpg-L7 = 1,2 N1/N2=5,5 kQL11_|_‘|2=0,7 (N2 + N3)/N1=6
N1/N2=1,75 N1/N2=2,2 N2 = N3

Low-cost 2-band a.m. portable receiver (see Fig. 8)
N1 =11 L2
N2=2

wire: 1,1 mm dia.

N1 =60 L1 and L2 on ferrite
N2 =4 rod; 10 mm dia.;
wire: 20x 0,03 mm length = 10 cm

———
N =284,5 uH; f, =452 kHz L4 Np Np = 284,5 uH; fy, =452 kHz
C1=430pF; Qy=100 o E Np/Ng =16,7; Qg = 100
wire: 0,1mm dia. o C1=430 pF

. wire: 0,1 mm dia.

core material: 7 MN(C) core material: 7 MN(C)

L5 . N1+N2=127 uH; f, =1 MHz L6 . N1+N2=13puH; =7 MHz
v " (N1 + N2)/N2 = 58; Qp = 100 R W (N1 + N2)/N2 =20;Q4 =90
w23 G, (N1 + N2)/N3 = 4,8;Cp =200 pF N3 g, (N1+ N2)/N3 = 4; Cp =40 pF
wire: 0,1 mm dia. wire: 0,1 mm dia.

7276443

core material: 7 BR core material: 119 AN(C)

Note

In the circuit of Fig. 8 for L3 and L4 a similar coil to L9 in the circuit of Fig. 3 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 Fig. 8}, signal handling is
improved.
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Integrated a.m./f.m. radio receiver circuit TBAS570A
- TBAS70AQ

430 N NpIpENg 430

®

11
1 220 2 27

47 Q Ig = 15 mA
O +

L* VS =—4,5V
I

7276448

Fig. 8 Low-cost 2-band {SW-MW) a.m. portable receiver; Po = 250 mW; C1 and C6 maximum 385 pF.

LT

November 1982
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TBAS70A
TBAS70AQ

APPLICATION INFORMATION

Tamb =25 °C
A.M. performance Vg.16=Vp4 54 V* 4,2 v**
Sensitivity (Vg at pin 5; V; at pin 2)

Vo=30mV Vi 3,0to 12 e\

range 1 Vi 5,56 to 12 — Vv

range 2 Vi 30to 7 - uv
R.F. input voltage

for S/N = 26 dB (notes 1 and 2) Vi typ. 18 10 uVv

for P, = 50 mW (adjustable); (notes 1,2 and 3) Vi typ. 2 2 uv
R.F. input voltage for 10 mV (a.f.)

across volume control (notes 1 and 2) \'H typ. 2,7 4,5 uv
A.F. voltage across volume control

at 100 uV (r.f.) input voltage (notes 1 and 2) Vo typ. 70 70 mVv
Signal-to-noise ratio ‘

at 1 mV (r.f.) input voltage (notes 1 and 2) S/N  typ. 46 47 dB
A.G.C. range (change in r.f. input voltage for 10 dB

expansion in audio range); notes 1 and 2 typ. 60 60 dB
R.F. signal handling capability at 80% modulation;

diot < 10% (note 1) Vi typ. 150 7 mV
Total harmonic distortion of h.f. part over most of

a.g.c. range; m = 0,3; f, = 1 kHz (note 4) diot  typ. 1 1 %
|.F. selectivity Sg typ. 33 16 dB
I.F. bandwidth (3 dB) B typ. 5 5,6 kHz
Notes

1. 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 k2).

c. fg = 1 MHz; f,, = 400 Hz.
2.m=0,3.

3. A.M. sensitivity for P, = 50 mW can be adjusted by means of the a.c. feedback network in the audio

part e.g.: Vi =16 uV for P, =50 mW (S/N =~ 4 dB).

4. Distortion can be decreased to 0,7% by connecting a resistor of 270 k§2 between pins 2 and 15.

* See Figs 3, 4, 5, 6 and 7; high performance a.m./f.m. receiver.
** See Fig. 8; low-cost 2-band a.m. portable receiver.

A Minimum supply voltage for guaranteed oscillator operation: Vp = 2,7 V.
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Integrated a.m./f.m. radio receiver circuit TBAS570A

TBAS570AQ

APPLICATION INFORMATION (continued) R
Tamb =25 °C; Vp = 5,4 V; measured in Fig. 3
F.M. performance
Sensitivity for an f.m. signal 3 dB before limiting :

at 75 2 aerial input of f.m. front-end (note 1) Vi typ. 3,6 uVv

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

at 75 §2 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. 08 %
Notes

1. Aerial e.m.f. (V;) at fo = 98 MHz; Rg = 50 Q; Af = + 22,5 kHz; fr, = 1 kHz.
2. f5 = 10,7 MHz; Af = + 22,6 kHz; fry = 1 kHz.

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

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

November 1982
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TBAS570A
TBAS70AQ

APPLICATION INFORMATION (continued)
Audio performance

Distortion before clipping (note 1) diot  typ- 05 %
Input impedance (note 2) |Zi| typ. 90 k&
Noise output power; volume control at min. (note 3) Pn typ. 10 nW
Overall fidelity; flat within 3 dB (obtainable values) 35 Hz to 15 kHz
Open loop voltage gain Go typ. 62 dB
Vs Y 45 6 9 14,4 16
R Q 8 4 4 4 4
Po atdigr = 10% w 0,22 0,6 1,8 55 6,8
Po at onset of clipping; dygt = 1% w 0,15 0,4 1.2 4 4.8
V; for digt = 10% (pin 12) mV 14 16 25 50 45
Vj for Py = 50 mW (pin 12) mV 5,5 4,5 4 35 35
Output transistors BC327 | BC368 | BC368 | BD329 | BD329
BC337 | BC369 | BC369 | BD330 | BD330
Circuit diagrams Fig. 8 Fig. 4 Fig. 4 Fig. 5 Fig. 6

Post-amplifier (see Fig. 7)

Output voltage 500 mV
Audio gain (adjustable) 5
Distortion 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 uF to

pin9; R =4 Q.

12
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Integrated a.m./f.m. radio receiver circuit

TBAS70A
TBA570AQ

7262127.3
103

— — Vp=54V fo =1 MHz

Z —— Vp=36V m=30%
= fm = 400 Hz
"—E Rg at pin 2 ®1k§2 ;Va.f. signal HHHH

= - Al and noise

£ 102 L i

o e o

-4} = -

: e

g V i

g 7

e AW |26.98]|]]|| 3508

g 10 % pH—ii

Q

f=23

= y 4

° Z 4

> V,

-

© // ‘,-“ =T 1 .::‘un

1 3 -~
Lo}
/4
3
S4 B noise
™ e [t ]
10~!
1 10 102 103 104 10% 106

(1) Slider at 'ower end.

r.f. voltage at pin 2 (uV)

Fig. 9 Typical a.g.c. curves for a.m. reception (see Fig. 3); a.f. voltage across volume control as a

function of r.f. voltage at pin 2.
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TBA570A
TBA570AQ

APPLICATION INFORMATION (continued)

-+ 7262128.3

103 ‘

A 105 — Vp=54V

E -= Vp=36V
=, fo =98 MHz
°z o s a.f. signal
5 Af=1225kHz 7and noise

& 102]| fm=1kHz Z

O =z

@ P

g =

2 7 %

s 4

S re ¢

8 10

2, FA4H126 dB 58 dB

S Ri7 f

° Y

>

Ny /1

< N

1 / N
N
N
I
S noise
I~ ™Y
10~1
10~ 1 10 102 103 104 10°

(1) Slider at lower end.

aerial e.m.f. (Rg =560 2) to 75 Q input (uV)

Fig. 10 Typical S/N curves for f.m. reception (see Fig. 3); a.f. voltage across volume control as a
function of aerial e.m.f. from a source with Rg = 50 £2 to the 75 Q input of the f.m. front-end.
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J k TCA730A

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) 0,1t01,7 V
Nominal input voltage; m = 1 (r.m.s. value) Viirms) 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 o 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 2t09,5 V
Balance control voltage range V12:15 25t090 V
Supply voltage range (pin 8) Vp 13,5t0 16,5 V
Ambient temperature range Tamb —30 to +80 ©C

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

(left output) {right output)
39kQ 100 pF Vo:RL Vo: R 100 pF 39 kQ
R
22k 2,2kq 5, 104F 104F S5 2,2k 22kQ
—{ 1
4,7k 1r|~F_ 1nF 47kQ
100k 2,2k H o 2,2k
+ on off 47 nF 47 nF off on
3 ID physiology physiology
100k
+Vg—{H
+15V —»| 56k 22kQ e 22kQ 5,6 k§2
*:L, {1 .
10uF 2 8 7 6 5 4 3 2 1 = 10 uF
(4v) T (av)
INTERNAL
SUPPLY ™
3kQ @ <+ >
— TCA730A
< 1 ™
20dB P
.
BALANCE | VOLUME v ! 20dB
CONTROL|CONTROL
1 5 +
S
H—HN -« N g —
. .
9 10 1 12 13- 14 ’Ls 16
—___1— 4
270k 7278950
volume
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a7u4F L3 270"‘] 75KQ g kQ 27kQ
- (10V) 01 [ 0,1 uF
- uF 1‘ balance ars
— 4
- 10k 10kQ 43kQ
- Vi:iRg +15V ViiRg
(left input)  (Pin 8) (right input)
(1) 66 Vgg; V1 =46V
{2} 0,35 Vp + 0,85 Vgg; V2=5,7 V.
Fig. 1 Block diagram with external circuitry.
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D.C. volume and balance stereo control circuit TCA730A

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 rn\:;r; Vg x

Control voltages V12-16:V13-15 min. ; : —5 V
max. 122 vV

Total power dissipation Piot max. 900 mW

Storage temperature range Tstg —55 to +160 °C

Operating ambient temperature range Tamb —30to +80 °C

CHARACTERISTICS

Vp =15 V; Tamp = 25 OC; measured in Fig. 1; balance control in mid-position (V12.19 = 0); physiology
switch off; f = 1 kHz; Rg = 22 k2; R = 5,6 k{2; unless otherwise specified.

Supply voltage range (pin 8) Vp 13,5t0 16,5 V
typ. 35 mA
Supply current Ip 25 to 43 mA
Control range
Voltage gain range Gy 0to 20 dB
. _ typ. 20 dB
Voltage gain at V13.15 = 9,56 V (0,63 Vp) Gy 1810 22 dB
Voltage attenuation range Gy 0to—80 dB
. _ > —75 dB
Voltage attenuation at V13.15 =3 V (0,2 Vp) Gy typ. —80 dB
Balance control range at G, = —10 dB +5to—7 dB
Control inputs
Recommended control voltage range
volume V13-15 2t095 V
balance V1215 25190 V
Control voltage for G, = —-10dB; V12.10=0 V13-15 6,7t07,1 V*
Control voltage for balance 0 dB; V13.15=6,9 V Vi2-10 typ.0£0,2 V
typ. 59 V
Internal supply voltage (0,35 Vp + 0,65 Vgg) V10-15 5710 6.1 V
Output resistance (pin 10) Ro10 typ. 3 k&
Control current
- typ. 15 uA
volume (V13.15=6,9 V) 113 < 50 A
= typ. 8 uA
balance (V12.15=5,9 V) 112 < 2 uA
Input resistance
pin 13 (volume) Ri13 typ. 500 k&2
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; Vg (rmg) < 1 V; diot = 0,7 % (r.m.s. value)

Maximum output voltage; Vi(rms) < 1V dtot = 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 Vi Vi (rms) =1V
Vo(rms) = 50 mV; Vj(rms) = 150 mV

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

Output noise voltage; f = 20 Hz to 20 kHz
signal plus noise voltage (r.m.s. value)
G, =-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; V; =V, <1V
f= 250 Hz to 12,5 kHz

f= 40 Hz to 16 kHz

Channel balance
G, =+ 15to 50 dB

Gy < 50 dB

f
Ri11;14
R03;5

Vi(rms)

Vo(rms)

Vi(rms)
Vo(rms)

dtot
diot

diot

diot

Vno(rms)
Vho(rms)
Vho(rms)

Vho(m)

Vno(m)

Vno(m)

AG,

AGy

20 Hz to 20 kHz

typ.
typ.

>

typ.

>

typ.
typ.
typ.

typ.

<

typ.
typ.

typ.

typ.
typ.

typ.
typ.

typ.

typ.

typ.

typ.

typ.

250 kQ
10

Q
1,3V
1,7 V
1.8V
20V
05V

1V

0,07 %
02 %

02 %

0,03 %
0,1 %

02 %

15 uVv
100 upVv

15 puVv

35 uVv

230 uVv

350 pV

52 dB
53 dB

46 dB

2 dB
2 dB
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D.C. volume and balance stereo control circuit

TCA730A

Amplifier characteristics

Input resistance (pins 11 and 14) Ri11;14 > 3 MQ
D.C. output voltages
(0,35 Vp — 1,35 VgEg) V3.15: V16-15 typ. 42V
(6,6 VE) V3.15: V16-15 typ. 46V
: ; : Ao Tae T Taae typ. 0,56 A
Quiescent input currents (pins 1,2,6,7,11,14) I1:12: 165 17: 1115 14 < 2 uA
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 k2
A . > 40 dB
Maximum gain; no load G3.1; G3-2; G5.6; G5.7 typ. 43 dB
+20 7278956
Gy
(dB)
0 "")\ "1
\"‘
\
N\h
™~ D LT
—20 - N Pt |
N \
NN 1T
~\~\ N A1 —
_40 ~ -y P E
™ . al ——
\\..‘ 1/ —
N )
N > P
-~
—60 N~ L
10 102 103 0% §(hz) 105
Fig. 2 Frequency response volume control with physiology.
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TCA730A
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° {
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7 Fig. 3 Volume control curves; without
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/ ——— Gy9.11: Gv 16-14
y
/ A
L1/
—80 /
9 ® Vizoqs(V) 10
+40 7278953
+15V '
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(dB)
/'/’ 7,5k 16 k2
0 I1 to pin 13
100k ] & pin
(lin.)
on 0
f 2,7k 13k
—40 4 ; :; 7278946
/
= Fig. 4 Volume adjustment curve; balance = 0;
V12.10=0.
i 12-10
-80
0 05  a/omax 1
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D.C. volume and balance stereo control circuit TCA730A

+20

7278955

AG,

(dB)

+10

1\

-20

2,5

+20

5 7,5 Vyo_15 (V) 10
Fig. 5 Balance control curves; Gy tot = —10 dB (V13.15 = 6,9 V); for balance = 0.
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AG,

(dB)

+10

-10

-20

-100

—50 0 Gytot (dB) +50

Fig. 6 Balance control range; V12.15=2,5t09,0 V.
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" TCA730A
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I
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—40
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(1) Gy = R2/R1
(2) Gy = R42/R31
(3) Gy = 1/27-R42.C42
(4) G, = 1/27-R41.C31 = 1/27-R31-C31

(5) Gy ~ R41/R32
(6) Gy ~ R41/R32
(7) Gy = 1/27-R32-C31

k 2(6) Y 3(5)
R2 22kQ
—{_ 1

Ra2100kQ
—{— 11—V

47 nF 212 kQ

R32 C31 c41 R41 7278947
Fig. 7 Frequency response of the physiology part.
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D.C. volume and balance stereo control circuit TCA73OA

+40 7278954.1
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Gy3-16
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0
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—40
-80
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Fig. 8 Physiology control curve; f = 1 kHz; balance = 0; V12.15 = 0.
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TCA730A
1 | . ‘ 7278958
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. Fig. 9 Total distortion as a function of r.m.s. input voltage; f = 1 kHz; R|_=5,6 kQ.

1 7278960
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Fig. 10 Total distortion as a function of r.m.s. output voltage; f = 1 kHz; R = 5,6 k2.
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L TCA730A

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 1°F —
100kQ
100kQ 1osF “V;:)
4 eft
it R
04F 4v) | o0 22k0 L>56kQ
ﬂ] 1 +V )
+ b B
9 7 6 5
+Vp '
15v)
v 01uF 2 8 \
ety ~—{} % TCA730A
Pa
270
kQ {B
10 CONTROL v2 TCA730A +
V1 CIRCUIT v2
¥
““FJ VOL./BAL.
nov); 270 8
7 vQ v B
Vi 0,1 uF 14
(right) ~—} .%_ -
Rg 15
5
16] |13 |12 |4 2 3
ic. ) 22kQ
i S —— y
10uF (4 V) + 2
100kQ2 —{t (right)
104F R 26,6k
1 470F 22ke @
volume control balance control

7278949

7,5k :g 12kQ
100k2 10kQ2
)
—_— 27xaf | 13 = 5,6 k2
— kg2 1uF [ 1uF
(1) C13.15 = 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.
14 February 1980



| L 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 ampilifier

high-ohmic signal inputs

converter for the control voltages

low-ohmic and short-circuit protected signal outputs

QUICK REFERENCE DATA

Supply voltage (pin 8) Vp typ. 15 V
Supply current (pin 8) lp typ. 35 mA
Bass boost and cut at 40 Hz (ref. 1 kHz) typ. +16 dB
Treble boost and cut at 16 kHz (ref. 1 kHz) typ. +16 dB
Input/output voltage at dyot = 0,7% (r.m.s. value) Vi, o(rms) typ. 2V
Total distortion at V5(rmg) =1 V: linear frequency response dtot typ. 0,1 %
Channel separation o typ. 70 dB
Output signal plus noise voltage (r.m.s. value) Vo (rms) typ. 45 uv
Frequency response (—1 dB) f 20 Hz to 20 kHz
Treble/bass control voltage range V12-16:V4-16 18t095 V.
Supply voltage range (pin 8) Vp 13,6t016,5 V
Ambient temperature range Tamb —30to +80 °C E
PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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TCA740A

Vo RL Vo:RL
from pin 11 (left) (right)  from pin 13

+vg 2,2uFi:+ -T-‘Q“F _ 10ur 1 .-L‘z,m
[ w L

12k

vp (15v) trIFR

1\
8 4 3 2 1
—
CONTROL
INTERNAL  CIRCUIT
SUPPLY 4 1
Vi Vy
m @ <l
- L
TCA740A
71>
CONTROL]Y
clrReuiT M
I
9 10 1 12 13 14 T8 16
B —__ 1 ”
39k 68 10k 22 39k
o ’ treble ,
14 .q o T
39k 39k
1,8 r I_—' 4 H}— 1 18
nE 1,8nF ¢ from pin 8 v 18nF n'F
39k 39k 39k 39k
1uF ) . 1uF
+ |_¢_Vi'RG ViiRg + 7278951
(left) (right)

(1) 6,6 Vgg: V1=46V
(2) 0,31 Vp + 1,4 Vgg: Vo = 5,6 V

Fig. 1 Block diagram with external circuitry.
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D.C. treble and bass stereo control circuit

TCA740A

RATINGS

Limiting values in accordance with the Absolute Maximum System (I1EC 134)

Supply \)oltage (pin 8)
Control voltages (pins 4 and 12)

Total power dissipation
Storage temperature range
Operating ambient temperature range

CHARACTERISTICS

Vp
Va-16
—V4.16
V1216
-V12-16
Ptot
Tstg
Tamb

max. 18
max. 12
max. 5
max. 12
max. 5
max. 900
—55 to + 160

—30 to + 80

Vp =15 V; Tymp = 25 OC; measured in Fig.1; in position ‘linear’ (V4.16 = V12.16 = 5.6 V);
Rg =60 2; R|_=5,6 k2; f = 1 kHz; unless otherwise specified

Supply voltage range (pin 8)
Supply current (pin 8)

Signal processing
Voltage gain at linear frequency response
Frequency response (—1 dB)

Maximum gain variation at f = 1 kHz
at maximum bass/treble boost or cut

Bass boost at 40 Hz (ref. 1 kHz)
V416 =9.2V

Bass cut at 40 Hz (ref. 1 kHz)
Va.16=2V

Treble boost at 16 kHz (ref. 1 kHz)
Vi2.16=9.2V

Treble cut at 16 kHz (ref. 1 kHz)
Vi12.16=2V

Total distortion
Vo(rms) = 100 mV; f =1 kHz
Vo(rms) = 100 mV; f = 40 Hz to 16 kHz

Vo(rms) = 1V; f=1kHz
Vo(rms) = 1 V; f=40 Hz to 16 kHz

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

Output signal plus noise voltage (r.m.s. value)
f=20 Hz to 20 kHz

Output noise voltage; weighted conform
DIN45405; peak value

Ve
Ip

Gy

AGy

dtot
dtot

dtot
diot

Vi(rms) = Vo(rms)

Vno(rms)

Vno(m)

13,5 to 16,5
typ. 34
25 to 45

typ. 0
20 Hz to 20
< +15
> 15
typ. 16
> 15
typ. 16
> 15
typ. 16
> 15
typ. 16
typ. 0,03
typ. 0,1
typ. 0,07
< 0,2
typ. 0,2
> 1,6
typ. 2
typ. 40
typ. 90
< 160

mA
mA

dB
kHz

%
%
%
%
%

Y
\Y
v

uv
ny
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TCA740A

CHARACTERISTICS (continued)
Channel separation

f=1kHz «
f=250 Hz to 12,5 kHz o
f =40 Hz to 16 kHz
Control voltages
Recommended control voltage range
treble/bass V4-16=V12-16
Control voltage at linear frequency response V416 =V12-16

Quiescent input current
V4.16=V12-16 =21t09,2V I4=12

Input resistance (pins 4 and 12)
V416 =V12-16 =56 V Rig;12

Amplifier characteristics
Quiescent input currents; V; = 4,6 V

(pins 1,2,6,7,9, 10, 14 and 15) 11:12:16:17:19:110:114:115
Input resistance (pins 1,2,6,7,9,10,14 and 15)  R;1.2:6:7:9:10;14;15
Internal emitter resistance at outputs R3.16; Rs-16; R11-16: R13-16
Output resistance (pins 3,5,11 and 13) R03;5;11;13-16
Maximum gain; no load Gy

D.C. output voltages
V4.16=V12.16=5.6 V (pins3,56,11and 13)  V3_14; Vs.16: V11-16: V13-16

typ. 72 dB
typ. 68 dB
> 50 dB
typ. 58 dB
> ov
2t09,2 V
< 066VpV
typ. 56 V
541058 V
(0,31Vpto 1,4 VBE) V
typ. 6 uA
< 25 uA
typ. 800 k&
typ. 0,6 HA
< 2 pA
> 1 MQ
typ. 2 kQ
typ. 10 Q
> 40 dB
typ. 43 dB
typ. 46 V
43t04,9 V
(6,6 VBg) V
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D.C. treble and bass stereo control circuit TCA74OA

+20 S— - 7278963
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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.

| (February 1980

HI



TCA740A
7278964
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Fig. 5 Total distortion as a function of output voltage; V4.16 = V12.16 = 5,6 V (linear, Gy tot = 1);
f=1kHz; — — — f=40 Hz to 16 kHz.
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D.C. treble and bass stereo control circuit TCA740A

APPLICATION INFORMATION v
39kQ 1.8nF 33nF 12KQ 104F (4V) o
b — it fleft
1.8nF e R >56kQ
8nF22kQ 39kQ 224F
1 ¢ 12k ~ 120pF
1uF
Vi . m agke +—T—HUb5t 180ke +—
(lett)  ——F——{""F (avy "1 rm +Vg
RG<60Q 39kR |4 9 " 6 7 5
+Vp
(15V)
[ ) ! 8 \
TCA740A
4
CONTROL CONTROL +
CIRCUIT | CIRCUIT  |— =
1 \ 2 T
1
16
5 5 >
-
) 14 15 13 12 |2 BE 3 4
Vi + 39kQ 39k 224F
(right) »—{[—+—" 12k 47 14 120pF
RG <600 1uF L,z;m: 2.2k 39ka HL—H[F4 180ka ......”.(_‘
— 1 4V) n
il 33nF 12ka 10 uF . A
— , _”____ _“_‘_.: { (right)
39k 1,8nF 10k R >56kQ
3,6kS2
10k
1,1k
treble bass
control | control 4
+ +
1uF 22 3 1uF

@) ;; A
(1) RC network for limiting treble boost (linear: f_3 4g = 100 kHz). J; 4 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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DEVELOPMENT SAMPLE DATA

This information is derived from development samples

made available for evaluation. It does not necessarily TDA1001B
imply that the device will go into regular production. TDA1001BT

INTERFERENCE AND NOISE SUPPRESSION CIRCUIT
FOR FM RECEIVERS

GENERAL DESCRIPTION

The TDA1001B is a monolithic integrated circuit for suppressing interference and noise in FM mono
and stereo receivers.

Features

Active low-pass and high-pass filters

Interference pulse detector with adjustable and controllable response sensitivity

Noise detector designed for FM i.f. amplifiers with ratio detectors or quadrature detectors
Schmitt trigger for generating an interference suppression pulse

Active pilot tone generation (19 kHz)

Internal voltage stabilization

QUICK REFERENCE DATA

Supply voltage (pin 9) Vp typ. 12 VvV
Supply current (pin 9) Ip typ. 14 mA
A.F. input signal handling (pin 1)

(peak-to-peak value) Vi(p-p) typ. 1V
Input resistance (pin 1) R;j min. 35 kQ
Voltage gain (V1.16/Vg-16) Gy typ. 0,56 dB
Total harmonic distortion THD typ. 0,25 %
Bandwidth B typ. 70 kHz
Suppression pulse threshold voltage

(peak value); R13=0 Vi(tr)om typ. 19 mVv
Suppression pulse duration tg ) typ. 27 us
Supply voltage range (pin 9) Vp 75t016 V
Operating ambient temperature range Tamb —30to +80 ©C

PACKAGE OUTLINE

TDA1001B: 16-lead DIL; plastic (SOT-38).
TDA1001BT: 16-lead mini-pack; plastic (SO-16; SOT-109A).
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Fig. 1 Block diagram.
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Interference and noise suppression circuit for FM receivers TDA1001B

DEVELOPMENT SAMPLE DATA

TDA1001BT

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pin 9) Vp max. 18 VvV
Input voltage (pin 1) Vi1  max. Vp V
Output current (pin 6) g max. 1 mA

-lg max. 15 mA
Total power dissipation see derating curves Fig. 2
Storage temperature range Tstg —B65 to +150 ©C
Operating ambient temperature range Tamb —30tc +80 °C
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Fig. 2 Power derating curves.

- in plastic DIL (SOT-38) package (TDA1001B)

————— in plastic mini-pack (SO-16; SOT-109A) package (TDA1001BT); mounted on a ceramic
substrate of 50 x 15 x 0,7 mm.
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TDA1001B
TDA1001BT

CHARACTERISTICS
Vp =12 V; Tamp = 25 9C; measured in Fig. 4; unless otherwise specified

parameter symbol min. typ. max. unit
Input stage
Input impedance (pin 1)

f=40kHz 1Zj11 - 45 - 39}
Input resistance (pin 1)

with pin 2 not connected Ri1 - 600 - k&
Input bias current (pin 1)

Vi.16=48V li1 - 6 15 MA
Output resistance (pin 2)

unloaded Ro2 low-ohmic
Internal emitter resistance R2.16 - 5,6 - k2
Low-pass amplifier
Input resistance (pin 3) Ri3 10 — - MQ
Input bias current (pin 3) liz — - 7 MA
Output resistance (pin 4) Ro4 - - 5 Q
Voltage gain (V4/V3) Gya/3 - 1.1 -

Suppression pulse stage
Input offset current at pin 5

during the suppression time tg lios - 50 200 nA
Output stage
Output resistance (pin 6) Ros low-ohmic
Internal emitter resistance - Rg-16 - 6 - k&
Current gain (Ig/lg) Gis/6 - 85 - dB
Pilot tone generation (19 kHz)
Input impedance (pin 8) 1Z;igl - - 1 Q
Output impedance (pin 7)

pin 8 open 1Zo71 150 — — k2
Output bias current (pin 7) lo7 0,7 1 1,3 mA
Current gain (17/1g) Gj7/8 - 3 -
High-pass amplifier
Input resistance (pin 15) Ri15 10 — - M2
Input bias current (pin 15) lits - - 7 HA
Output resistance (pin 14) Ro14 - - 5 Q
Voltage gain (V14/15) Gy14/15 - 1,4 -
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Interference and noise suppression circuit for FM receivers

TDA1001B

TDA1001BT
parameter symbol min. typ. max. unit
A.G.C. amplifier; interference and
noise detectors
Internal resistance (pins 13 and 14) R13-14 15 2,0 2,6 k&2
Operational threshold voltage
(uncontrolled); peak value (pin 14)
of the interference pulse detector *Vigintm | — 15 - mV
of the noise detector *V1i4nm - 6,5 - mV
Output voltage (peak value; pin 11) V11-16M 5,2 5,8 6,4 \
Output control current (pin 12)
(peak value) l12m 150 200 250 uA
Output bias current (pin 12) lo12 - 2,5 6 uA
Input threshold voltage for onset
of control (pin 12) Vi2.9 360 425 500 mV
(Vi(tr)o +3 dB) or: - 066Vgg| — mV
< Suppression pulse generation
E (Schmitt trigger)
o Switching threshold (pin 11)
;j 1: gate disabled V1i1-16 - 3,2 - \%
5 2: gate enabled V1i1-16 - 2,0 - \"
:f Switching hysteresis AV11-16 - 1,2 - \
z Input offset current (pin 11) lio11 - - 100 nA
E Output current (pin 10)
S gate disabled; peak value lo10M 0,6 1 1.4 mA
S Reverse output current (pin 10) IR10 - - 2 A
[=) Sensitivity (pin 10) V10-16 25 - - \
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TDA1001B
TDA1001BT

APPLICATION INFORMATION
Vp=12V; Tamp = 25 °C; f = 1 kHz; measured in Fig. 4; unless otherwise specified

parameter symbol min. typ. max. unit
Supply voltage range (pin 9) Vp 7.5 12 16 \
Quiescent supply current (pin 9) Ip 10 14 18 mA
Signal path
D.C. input voltage (pin 1) V116 - 4,5 — \%
Input impedance (pin 1); f=40kHz 1Zj11 35 - - k&2
D.C. output voltage (pin 6) Ve6-16 2,4 2,8 — \%
Output resistance (pin 6) Ros low-ohmic
Voltage gain (Vg/V1) Gyg/1 0 0,5 1 dB
—3 dB point of low-pass filter f(—3dB) - 70 - kHz
Sensitivity for THD < 0,5%

(peak-to-peak value) Vi(p-p) 1,2 1,8 - \%

Residual interference pulse after suppression
(see Fig. 3); pin 7 to ground;
Vi(tr)M = 100mV; (peak-to-peak value) Ve-16(p-p) | — — 3 mV
Interference suppression at R13 = 0;

notes 5 and 6; Vij(rms) =30 mV; f = 19 kHz
(sinewave); Vi(tr"‘” =60mV; f. =400 Hz [T

1l -

N
o
w
=}
|
Q
w

Interference processing

Input signal at pin 1; output signal at pin 10

Suppression pulse threshold voltagé; control
function OFF (pin 9 connected to pin 12);
r.m.s. value; note 1
measured with sinewave input signal
f=120kHz; -V109>1V
atR13=0Q Vi(tr)rms 8 1 14 mV
at R13=2,7kQ Vitr)rms 18 285 | 40 mV
voltage difference for safe triggering/
non-triggering (r.m.s. value) AVi(rms) - 1 — mV

measured with interference pulses
f =400 Hz (see Fig. 3); peak value
at R13=08Q " Vi(r)m — 19 — mV

at R13=2,7kQ Vi(tr)M - 45 - mV
Suppression pulse duration (note 2) tg 24 27 30 us
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Interference and noise suppression circuit for FM receivers TDA1001B

TDA1001BT
parameters symbol min. typ. max. unit
Noise threshold feedback control
(notes 1 and 3)

Noise input voltage (r.m.s. value)
f =120 kHz sinewave
for V12.9 =300 mV
at R13=0Q Vhni(rms) 23 33 4,3 mV
at R13=2,7kQ Vhi(rms) - 8,2 - mV
for V12.9 =425 mV (Vj(tr)o + 3 dB)
at R13=0Q Vhi(rms) — 73 - mV
at R13=2,7kQ Vni(rms) - 16,5 - mV
for V19.9 = 660 mV (Vj(tr)o + 20 dB)
atR13=0Q Vhi(rms) 33 45 57 mV
at R13=2,7kQ Vhi(rms) - 107 - mV
Amplification control voltage by interference
intensity (note 4)
. Vi(rms) =50 mV; f= 19 kHz;
Vi(tr)m =300 mV; r.m.s. value
at repetition frequency f,. = 1 kHz Vo6(rms) 49 -~ 56 | mV
at repetition frequency f, = 16 kHz Vo6(rms) 45 - 65 mV

DEVELOPMENT SAMPLE DATA
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TDA1001B
TDA1001BT

Notes to application information

1. The interference suppression and noise feedback control thresholds can be determined by R13 or a
capacitive voltage divider at the input of the high-pass filter and they are defined by the following
formulae:
Vi(tr) = (1 + R13/Rg) x Vj(tr)0 in which Rg = 2 k2;
Vhi =(1+R13/Rg) x Vpijo in which Rg=2kQ.

2. The suppression pulse duration is determined by C11 = 2,2 nF and R11 =6,8 k2.

3. The characteristic of the noise feedback control is determined by R12 (and R10).

4. The feedback control of the interference suppression threshold at higher repetition frequencies is
determined by R10 (and R12).

5. The 19 kHz generator can be adjusted with R7_1¢ (and R7.g). Adjustment is not required if compo-
nents with small tolerances are used e.g. AR < 1% and AC < 2%.

6. Measuring conditions:
The peak output noise voltage (Vg m, CCITT filter) shall be measured at the output with a de-
emphazing time T = 50 us (R = 5 k2, C = 10 nF); the reference value of 0 dB is Vg jzt with the
19 kHz generator short-circuited (pin 7 grounded).

£ Vienm 7287173
(mV)
1
SQUARE - WAVE 09 F==———=
INPUT VOLTAGE g,?
0
- tyr —»|

—| |-— td
v 0 7
SUPPRESSION 10-9 tg=27us te{ |
PULSE (TRIGGER) V) 1 |
ouTPUT 15 L]
over -shoot of the
/ low-pass filter
1
. V
OUTPUT 6-16 VAN
VOLTAGE (mv) [
-1 offset voltage voltage
_2 and drift l
0 10 20 30

0 50
time (us)

Fig. 3 Measuring signal for interference suppression; at the input (pin 1) a square-wave is applied
with a duration of ty, = 10 us and with rise and fall times t, = t¢ = 10 ns.
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Interference and noise suppression circuit for FM receivers

DEVELOPMENT SAMPLE DATA
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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. |t 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)

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
V45=10mV;f=1kHz; Vp=9V
V4.5=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
Vg-10(rms)

4]
1Zil

Vg.10
Vo.10
1
tS
T

4t012 V
—25to + 125 OC
typ 15 mA
typ 16 k2
typ. 70 dB
typ. 2V
< 0,75 uVv
typ. 40 k2
typ. 80 dB
typ. 2V
typ. 250 k&2
typ. 25 Q
typ. 250 mV
typ. 750 mV
typ. 10 ms
typ. 4 s
typ. 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 Vv
Supply voltage recording amplifier V15-10 max. 12 v
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —65to + 125 OC
Operating ambient temperature Tamb —25to+ 125 ©C
1000 72720314
Piot
(mW)
500 P,
.
Ny
0-25 0 50 100
Tumb (oc)

Fig. 2 Power dissipation derating curve.

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

Supply voltage recording amplifier V1s5.10
Supply voltage preamplifier Vi6-5
Quiescent current rec. amplifier; Vp =9V 15
Quiescent current preamplifier; Vp =9 V T
Qutput voltage recording amplifier Vg.10 -
Output voltage preamplifier V4.5

typ.
typ.
typ.
typ.

4t012 V
4t012 V
10 mA
5 mA
% Vp V
% Vp—0,35 V
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TDA1002A

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

Preamplifier (note 1) : recording | playback
Open loop voltage gain Go typ. 70 70 dB
Closed loop voltage gain at f = 1 kHz Ge typ. 38 45 dB
Output voltage (clipping level); r.m.s. value V4.5(rms) typ. 2 2V
Equivalent noise input voltage; r.m.s. value (note 2) Vp < 0,75 0,75 uVv
Input impedance (pin 1) |Zi] typ. 16 16 k2
Total harmonic distortion

f=1kHz; V4.5= 150 mV dy typ. - 0,12 %

f=1kHz; V4.5 = 500 mV d¢ < 0,2 -
Amplitude response flat: 20 Hz to 20 kHz | see Fig. 7

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

Open loop gain Go typ. 80 dB
Closed loop voltage gain at f = 1 kHz (note 3) G¢ typ. 49 dB
Output voltage (clipping level); r.m.s. value Vo.10(rms)  typ- 2V
Input impedance pin 8 |Zi| typ. 40 kQ
Input impedance pin 6
low signal levels |Zi] typ. 250 k&2
high signal levels 1Zi] typ. 25 Q
Total harmonic distortion see Fig. 11
Amplitude response (note 3) see Fig. 10
Automatic level control (see Fig. 8)
V4.5 =10mV; f=1kHz Vg.10 typ. 250 mV
V4.5 =100 mV; f=1kHz Vo.10 typ. 450 mV
V4.5 =1000 mV; f =1 kHz Vg.10 typ. 750 mV
V4.5 =2000 mV; f=1kHz Vg.10 typ. 880 mV
Limiting time (see Fig. 12) 1 typ. 10 ms
Level setting time (see Fig. 12) tg typ. 4 s
Recovery time (see Fig. 13) ty typ. 35 s

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.
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Recording and playback amplifier

l L TDA1002A

10 uF

2
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Fig. 3 Preamplifier used as microphone amplifier.
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Fig. 4 Total harmonic distortion of preamplifier used f/or recording.
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TDA1002A
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Fig. 5- Preamplifier used for playback.
9
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Fig. 6 Total harmonic distortion of preamplifier used for playback at V4.5 =150 mV.
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Recording and playback amplifier L TDA1002A

20 7274934
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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.
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Fig. 8 Automatic level control; for circuitry see Fig. 9; f = 1 kHz.
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Recording and playback amplifier

TDA1002A
7274937
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Fig. 10 Amplitude response of recording amplifier (A.L.C. not connected).
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Fig. 11 Total harmonic distortion recording amplifier with A.L.C.; f = 1 kHz.
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TDA1002A J L

TIMING DIAGRAMS

7274939
— tl -
2dB
Vo_10 |
<—ts —
Vi-s 40 dB
t) = limiting time.
tg = level setting time.
0 time
Fig. 12 Output response at input level jumps.
7274940
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2—_—
Vg_10 / ?
ty
Vi-s 40‘d8
t, = recovery time.
0 time

Fig. 13 Output response at input level jumps.
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TDA1005A
TDA1005AT

FREQUENCY MULTIPLEX PLL STEREO DECODER

The TDA1005A is a high quality PLL 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. 15V
Ambient temperature Tamb  typ. 25 ©C
Measured at Vi(p-p) = 1 V (MUX signal with 8% pilot) t.d.m. | f.d.m.
Channel separation at f = 1 kHz o typ. 50 55 dB
Carrier suppression

atf=19 kHz alg typ. 36 36 dB

at f = 38 kHz a3g typ. 45 40 dB

at f=76 kHz a6 typ. 80 75 dB
ACI rejection at f = 114 kHz a114 typ. 52 70 dB
SCA rejection at f= 687 kHz a7 tyn, 85 90 dB
VCO capture range > 3,6 35 %
Total harmonic distortion

fm=1kHz THD typ. 0,2 01 %

fm = 300 Hz to 10 kHz THD typ. 0,2 01 %
BFC suppression dgrc > 40 60 dB
PACKAGE OUTLINES

TDA1005A ; 16-lead DIL; plastic (SOT-38).
TDA1005AT; 16-lead flat pack; plastic (SO-16; SOT-109A).
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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
Indicator-lamp voltage Vig-16 max. 22 vV
Mono/stereo switching voltage V14.16¢ max. 4V
Indicator lamp current 15 max. 100 mA
Indicator lamp turn-on current (peak value) l15m max. 200 mA
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —b65to + 150 ©C
Operating ambient temperature (see also Fig. 2) Tamb —25to + 150 OC

7272036.1
2000
Ptot
(mW)
1000 \\\
\\
0
-25 0 +50 +100 +150
Tamb (°c)

Fig. 2 Power derating curve.
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TDA1005A
TDA1005AT

A.C. CHARACTERISTICS and APPLICATION INFORMATION

Tamb = 25 ©C; Vg.16 = 156 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
see Figs 23 and 24 1,2 2,3 o typ. 50 55 dB
F.M.—I.F. roll-off correction
range 1,2 48 t0 72 - kHz
Input MUX-voltage; L=1,R=1
for THD < 0,35% 1,2 11 Vi(p—p) typ- 1 1 \Y
Input impedance 1 ||z ;p gg gg tg
Voltage gain per channel 1,2 Gy typ. 7 10 dB
Channel balance 1,2 |- + AGy < 1 1 dB
Oult-pzut1 \./oRIt:g: (r.m.s. value) - 2 Voigirms) > 0,61 0,97 v
! ! 3 V3.16(rms) > 0,61 0,97 v
Output impedance 3 2,3 |Z0] typ. 4 tg’g 4 tils tg
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 %
fm =300 Hz to 10 kHz 2,3 | THD typ. 0,2 0,1 %
Carrier suppression 2,3
f = 19 kHz; without notch filter | 1 a19 typ. 36 36 dB
f =19 kHz; with notch filter 1,9 «19 typ. 60 60 dB
f = 38 kHz; without notch filter | 1 a3g > 40 38 dB
f = 38 kHz; with notch filter 1,9 a3g > 72 72 dB
f = 57 kHz; without notch filter | 1 a5y 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
atf=114 kHz 4 ®114 typ. 52 70 dB
at f = 190 kHz 4 ®190 typ. 55 74 dB
SCA rejection at f = 67 kHz 5 2,3 | og7 typ. 85 90 dB
Ripple rejection; f = 100 Hz; > 40 40 dB
V8-16(rms) =200 mV RR typ. 50 50 | dB
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Frequency multiplex PLL stereo decoder TDA1005A
TDA1005AT

note | pin parameter t.d.m. f.d.m. unit

VCO; adjustable with R7.16
nominal frequency 6 fvco typ. 76 76 kHz
capture range (deviation from
76 kHz centre frequency)

19 kHz pilot signal of 32 mV 6 > 35 3,5 %
temperature 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 R3.g 7 11 Vi 10to 100 | 10 to 100 mV

when equal to threshold
voltage at R13.g = 620 k2

for switching to stereo 11 Vi 7t0 16 7t0 16 mV
for switching to mono 1 Vi < 5 5 mV
hysteresis 8 1 AVi typ. 25 25 dB
Smooth take-over circuit
full mono 8 6 Veg-16 < 0,65 0,65 \"
full stereo 8 6 Ve-16 > 1,3 1,3 Vv
Notes
- Vi(p-p) = 1 V (MUX signal with 8% pilot level).
. =1 kHz.
m

. At supply voltages of 8 to 11V, resistors of 5,6 kS2 have to be connected from ground to pins 2 and 3.
. Measured with a composite input signal: L = R; f,, = 1 kHz; 90% M-signal; 9% pilot signal; 1%
spurious signal of 110 kHz (for a1 14) or 186 kHz (for a1gq).
Vg (at 4 kHz)

Vo (at 1 kHz)’ :

5. Measured with a composite input signal: L = R; fm = 1 kHz; 80% S-signal; 9% pilot signal; 10% SCA

Vg (at 9 kHz)

Vo (at 1 kHz)

6. See also Figs 7 and 10; compensated with RC network on pin 7. -

7. Adjustable with R13.g; see also Fig. 28; for field strength dependent input (pin 14) see next page.
V11-16 {(mono/stereo)

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.

HWN =

ACI suppression is defined as: 20 log

carrier (67 kHz); d13 = 20 log
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TDA1005A
- TDA1005AT

D.C. CHARACTERISTICS
Tamb = 25 °C; Vg.16 = 15 V (unless otherwise specified)

Supply voltage range Vg.16 8to18 V *

Total current (except indicator lamp) : I8 typ. 21 mA

Power dissipation (operating)

at lamp current |15 =100 mA; Vg.1g =18 V Ptot < 570 mW
Saturation voltage of lamp driver

at 15 = 100 mA V1ig-16 typ. 09 Vv
Maximum lamp driver voltage Vig.16 < 2V
Switching voltage

to mono Vis-16 > 12 vV**

to stereo Vig1e < 0,65 V

hysteresis V14-16 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£ resistor to ground (no h.f. signal on the leads), or connecting pin 7 to ground.

. 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.

. Economic periphery
. For a fixed stereo switching level of < 16 mV a resistor of 620 k2 can be connected between pin 13

and positive supply (+) instead of a potentiometer in series with a resistor.

. The 10 kS resistor connected in parallel with the stereo indicator lamp can be omitted, however,

some TDA1005A circuits will switch to mono during lamp failure.

. The 10 uF capacitor in series with a 1 k€2 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 k2 have to be connected from ground to pins
2 and 3.
** Maximum voltage for safe operation: V14.16 <4 V.
6 February 1980



Frequency multiplex PLL stereo decoder TDA100O5A

TDA10OSAT
APPLICATION INFORMATION
+15V
10002
C1
MUX
input 10 4F
cs MUX
output
1.82 10uF (to pin 11
R2 2nF C4TDF R8 2k TDA1005A)

ground

; 72778931
2

Fig. 3 Active filter circuit diagram.

7278926 7278925

L 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

15 k&2

omitted 7y TDA1005A 2278940

(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: P06-0114; drumcore: ANO1-0021; 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
TDA1005AT

7278927.1

. Positive supply
(+15 V).

. Left output.

. Ground.

. Right output.

. Mono/stereo switch.

. MUX input.

. External stereo
indicator.

-

NOOTHA,WN

Fig. 8 Printed-circuit board component side of an f.d.m. decoder, showing component layout. For
circuit diagram see Fig. 7.

7278928.1

Fig. 9 Printed-circuit board showing track side.

February 1980



*19pO23P 08131S (*W'P-3) Xa|di}|NW UOISIAIP-SWIL € JO 11Nd1ID uolledljdde oiseg @) ‘bid

‘pasn ag Ued J01BDIPUI 08J3]S [BUJAIXA UR JO 1IN 7 @Yl Joydig

30 jans| Buyolims pasiuelend e Joy pasn aq ued (753 Oz9 ‘6°9) 101sisal paxyy e s1N3AO payljdwis uj g
"1-00 ¢-01°09 F ¢-01'GCL $0 1U19143800 ainjesadwial e sey Jopoeded 030dosdIW BY ] g

(G "Bi4) 491{14-OH YUM si 318y UMOYS ‘| Z 01 €| sBi4 8as saunjaniis andu Jayio Jo4 °|

$310N

‘AWgL >

Aausnbaiy OOA

p

A

TDA1005A
TDA1005AT

4 %
ALY
. g s0u
U548l g
£09v9.2L 18 | sy 4 mmﬂwmu X maowm Aouoaoho_E,
(%1) [l
\R % qri 4 uoijeiedas 5% 81 _SmEV
Juol L 4uot .mv jauueyd
1ndino 1ybu mw ”—l 89 e +| py «
oene ‘lﬁmw 1370-3%E) LOOWS
ndine 4a) oasais I A gL < 99
owpne ouour: AGg'g> 9t 9
~ 3poIp-35
t Z € ¥ S 9 L 8
V&Coival
9L Sl ¥ gl 2l i ot 6 \
d
ouow :pZL < I PIp * MmFoo *, 4 cmm - (@i,
0812151 AGQ'0> O TVip , wmm:c\,
YOlMS 03I31S/ OUOW u:; L LA ATy anduxni
¢ swou
101EDIpUI 0313)S CAr fry . G—x ey
|eulaIxa L1 qu 41 |20
wA0L w\ [ 00i LY'0T
; 8¢ | o *
TAOLY v T+
AGL+
{9A3| 104id

1980 | I

February




Frequency multiplex PLL stereo decoder TDA1005A

TDA1005AT

7278929.1

1. Positive supply
(+15 V).

2. Left output.

3. Ground.

4. Right output.

6. MUX input.
7. External stereo
indicator.

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.

5. Mono/stereo switch.

February 1980
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TDA1005A
TDA1005AT

)

INPUT STRUCTURES (see also Figs 7 and 10)

input

,z78035 | TDA1005A

Fig. 13 Without filtering.

7 6

Fig. 14 Printed-circuit board component
side, showing component layout of Fig. 13.

23 mH

4,7 uF
MUX ) int
input 681 les |
nF nF
33
"7
to pin 12 10k$2 to pin 11
TDA1005A TDA1005A
15k
72 7278937

Fig. 17 With 19 kHz notch filter.

MUX 4,7k
input
560
pF
v
7278936 TDA1005A

Fig. 15 With RC-filter for achieving
i.f. roll-off (typ. 62 kHz).

7 6

Fig. 16 Printed-circuit board component
side, showing component layout of Fig. 15.

7278930

7 6

Fig. 18 Printed-circuit board component
side, showing component layout of Fig. 17.

12

February 1980
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Frequency multiplex PLL stereo decoder TDA1005A

TDA1005AT

+15V

MUX
; BC547
input 23mH 4,7 uF

L + to pin 11
l YR ¢ Tos {— Tpat005a
nF

1,5 nF

k2

7278932

33

TnF
72

to pin 12
TDA1005A

15k
% 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
| +15V side, showing component layout of Fig. 19.

MUX
input 8C547 23mH 4,7 uF

560 ) + to pin 11
pF J,- l ool ;ﬁ Tes {l— Toai005a
7 nF nF

33

'l'nF
2

‘to pin 12
TDA1005A

7278933

7 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 ‘
TDA1005AT

60 : 7276453.1
typical values
[0}
(dB) === F <
AN
50 —A
PN
\ N N
\ N . \\\
N NN T~ without i.f. filter
40 AN T
TN [ T11
\ N with i.f. filter
——H
\ > without i.f. filter 4+
30
N
\‘
~ ] with i.f. filter
20
10~! 1 10 102
f (kHz)
1
UX TDA1005A
U -
generator 16

l 7276452.2

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.1=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.

14 ~ February 1980\| I[



Frequency multiplex PLL stereo decoder TDA1005A

TDA1005AT

7276455.1
100
«
(dB)

N
50
AN e
Ppd N
\\\
=l

0

0 0,5 1 Rg._10 (k2) 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.

0'4 7276456.2
THD
(%)
0,3
0,2
"
0,1 i A -1 :"’
’ o — o —
0 3
10 102 10 f (Hz) 104

Fig. 25 Distortion as a function of audio frequency; R=1; L =0; Vg.1g = 16 V;
Vo.16=V3.16=1V (r.m.s.). — — — t.d.m. system; f.d.m. system.
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TDA1005A

TDA1005AT

10

20

f (kH
30 fkHz)

7Z76459.1

40

EEEEEERE

12 kHz

26 kHz -

(lower sideband)

—-20

dBFC (2)

(pilot)

(dB)

—40

(sub-ca

38 kHz +——

—60

—80

(M

—100

—-20

dBFC (2)

(dB)

—40

—60

A

—-80

g

(1)

1
]
]
I

—-100
0

10

20

30 ¢ (kH2)

(1) Audible interferences (BFC-distortion) and desired 12 kHz signal.

(2) dgpc =20 log

VBFC

V (at 12 kHz)~

40

Fig. 26 Spectrum at the decoder outputs; A for t.d.m.; B for f.d.m. Vi(p-p) =1V;R=1,L=0;
m =90% for f = 12 kHz; m = 10% for f = 19 kHz.




Frequency multiplex PLL stereo decoder TDA1005A

TDA1005AT
7276458.1
+10
Afyco m——
(kHz) //’
’/
+5 L —
-
/"
/l/
0
s
—
—5 I —— -
P—
I~
'\\\
-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 = 15 V; Afyco = fvco—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

TDA100OSAT
103 7276457.1
Vi
(mV)
102
\
N
typ
N
\\
10 _—
~
1
0 1000
= 500 Rg.13 (k)
Fig. 28 Pilot input voltage switching level (stereo ‘on’) as a function of resistance between pins 8 and 13.
1 February ‘.990} [
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Frequency muitiplex PLL stereo decoder TDA1005A

TDA1005AT
60 7276454
o
(dB)
40
s typ
20 y
L/
A
Yy
<
o 15
0.5 ! V6-16 (V) !

Fig. 29 Channel separation as a function of Vg.1g at 1 kHz (smooth take-over).
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‘ I 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 slip-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 6to22 V
Ambient temperature Tamb typ. 25 OC
Supply voltage Vp typ. 14 Vv

Motor regulator
Current consumption (R3.4 = 7,5 kQ)

radio V1 typ. 9 mA
playback (I = 0) V1 typ. 12 mA
playback 4 typ. 52 mA
tape-end lg typ. 32 mA
Operating motor current I3 typ. 200 mA
Supply voltage rejection AV3.9/AV4.9  typ. 1 mV/V

Automatic stop circuit
Input current 114 > 25 uA
Input voltage at commutator V912 —6to+6 V

PACKAGE OUTLINE
16-lead DIL; plastic power (SOT-38BE-2).

November 1982
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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 (IEC 134)
Supply voltage
pin 4 V4.2 max. 24 V
pin 9 Vg.2 max. 24 V
Va.2 = Vg2
Output current
pin 1 (d.c. value) -1 max. 40 mA
(peak value) —l1m max. 100 mA
pin 3 (d.c. value) I3 max. 250 mA
(non-repetitive peak value) 13sm max. 600 mA
pin 8 (d.c. value) —Ig max. 45 mA
(peak value) —lgm max. 80 mA
pin 10 (d.c. value) —l10 max. 20 mA
(peak value) —l1om max. 20 mA
Storage temperature Tstg —65 to +150 O°C
Operating ambient temperature
see power derating curve Fig. 2 Tamb —25 to +150 °C
2 7274261.1
Ptot
(W)
N
15 N
N
N
1
\
= 05
0
-50 0 50 100 150 T,m, (°C)
Fig. 2 Power derating curve; derating factor: 14,3 mW/°C.
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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 = 7,6 kQ)
radio

playback (11 =0)

playback
tape-end

Input offset voltage at 13 =3 mA
Input voltage range (common mode)
Input bias current

Input sensitivity (for Alz = 100 mA)

Operating voltage of TR38 at I3gp = 600 mA

Supply voltage rejection

Operating 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 voitage {r.m.s. vaiue)

Vp
Va2

V7.6l

Vg-2: V7.2
le: 17

AV7.6

V3-2
AV3.9/AV4.2

I3

14

V16-2(p-p)
V16-2
V112

V12-13

V112
V12-13(rms)

61022 V
= Vg2

typ. 9 mA

{ typ. 12 mA
9,56to 17 mA

typ. 52 mA
typ. 32 mA

typ. 2 mV
{ < 8 mV

2,4t0Vp-0,2 V

{ typ. 80 nA
<

700 nA

< 13 mV

typ. 900 mV

< 1800 mV
typ. 1 mV/V

typ. 200 mA

< 250 mA

> 25 pA

09to1,4 V
< 250 mV
—-6to+6 V

typ. 3,5 mV
26to4,4 mV

85to0 170 mV

~ an
> iU mV

November 1979
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TDA1006A

CHARACTERISTICS (continued)
Radio and preamplifier supply

Radio supply current (d.c.) —lg < 45 mA
Saturation voltage at —Igp; = 80 mA Vg.g < 135 V
Preamplifier supply current (d.c.) -l10 < 20 mA
Saturation voltage at —l19 =20 mA V1i0-9 < 1.2V
Lamp driver

Output current (d.c.) —I1 < 40 mA
Saturation voltage at —11p1 = 100 mA Va1 < 1,85 V
D.C. voltage level ‘V15-2 0,75t0 1,2 V

[£2]



TDA1006A

Motor regulator with automatic tape-end indicator
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TDA1008

GATING/FREQUENCY DIVIDER
FOR ELECTRONIC MUSICAL INSTRUMENTS

The TDA 1008 is a monolithic bipolar integrated circuit based on 1%L {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 TDA 1008 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 voltage (pin 1) Vp1-16 typ. 12 v
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 > 156V
Input voltage; LOW ViL < 04 V
Required key voltage (pins 8, 9, 10, 11, 12) VKt toVks typ. Vp13-16
Key input impedance (see note) Zgk1toZgs > 8 MQ
Supply current (pin 1)

all keys activated I 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 VQ(p.p) typ. 600 mV
Operating ambient temperature range Tamb 0to+70 °C
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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Gating/frequency divider for electronic musical instruments

TDA1008

S O—

COUPLING
NETWORK

INPUT AND
SUSTAIN

YyYyvyyy

MATRIX
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—’-002

»—003

»—0 Q4

D.C. COMPENSATION
NETWORK

28 DIVIDER
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Fig. 2 Block diagram.
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Fig. 3 Logic diagram of the 1L 2-divider.
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TDA1008

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

pin 1 Vp1i-16 max. 13V
pin 13 Vp13-16 max. 65 V
pin 14 Vp14-16 max. 65 V
Input voltages
K inputs (pins 8, 9, 10, 11, 12) VK1toVks max. Vp13.16
f; input (pin 15) V¥ max. 15 V
S input (pin 7) ) Vg max. 25V
Output voltages
Q1 to Qg (pins 2, 3, 4, 5, 6) VqitoVqs max. 12 V
Operating ambient temperature see derating curve Fig. 4
Storage temperature Tstg —25to0 + 125 OC
Total power dissipation see derating curve Fig. 4
1500 7274819
Piot
(mW)
1000 ~
AN
AN
\\\
500 A
N,
AN
AN
= N
— 0 AN
S -50 0 50 100 150
Tamb (°C)
Cin A Dawrar daratina atirun
Fig. 4 Power derating curve
4 July 1978\ f



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 10to 13 V
pin 9 Vpo-16 see note 1
Characteristics at Tymp =25 °C; Vp13.16 =6 V; Vp1.16 = 12 V; see Fig. 6.
Supply current {pin 13) 751t0 16 mA
K-inputs at 6 V 113 typ. 11 mA
Supply current (pin 1) 810 16 mA
K-inputs at 6 V I typ. 12,7 mA
Input current at f; (pin 15) 100 t0 200 pA
Vfi=6V l15 typ. 150 uA
Input current K-inputs (pins 8, 9, 10, 11, 12)
Vk=6V
T typ. 150 nA
S-input connected to 0 V Ik < 750 nA
. 80 to 150 uA
S-input connected to 2,0 V Ik typ. 100 wA
Input current S-input (pin 7)
no key inputs activated Is typ. 500 uA
all key inputs activated Is typ. 10 pA
Output current Q-output (pins 2, 3, 4, 5, 6) 230
- to 450 uA
VQq = LOW (note 2) +lg typ. 300 pA
- 230 to 450 pA
VQq = HIGH (note 2) —la typ. 300 pA
Output current pin 14 14 < 20 uA
Peak output voltage (pins 2, 3, 4, 5, 6)
by activating one K-input only (Fig. 5) Vam typ. 300 mV
Input frequency at pin 15
V15HIGH > 15 V: V150w <04 V % < 100 kHz
Notes
1. This voltage has to be in the middle of Vp1.16 and V13.16.
2. To be multiplied by the number of activated K-inputs.
V
oV am 600mV
f (peak-to-peak)

7277832

Fig. 5

July 1978



TDA1008

TRUTH TABLE

K1q Ko K3 Kg Kg Activating ‘one’ key input only gives the notified
output frequency.

Qq |fi fir2z | fi/a | /8 /16 By activating more key inputs at a time, the output
Qp |fi/2 | fi/4 | fi/8 | fi/16 |f;/32 amplitude will be the sum signal of the notified
Q3 |fi/4 | fi/8 | £/16 | fi/32 |fi/64 frequencies.

Q4 |fi/8 | fi/16 | fi/32 | f;/64 |f;/128
Qg |fi/16 | fi/32 | f;/64 | f;/128 |f;/266

APPLICATION INFORMATION

O,S.L 2,2 0,5_'_ 2,2 0,5_L 2,2 O,S_L 2,2 ;”
uF MQ uFL MQ uF‘L MQ uF‘L MQ K
ey—
(1’ contacts
10 e
10 e
fi +6V R
(2) I —{ 10—
§'__'I ] 1
16 15 14 13 12 1 10 9
TDA1008
1 2 3 4 5 6 7 8
12y —1 >
1k inv13
(5x) 2,2 p
MQ
+9V sustain
Q Q Q Q Q
1 2 3 4 5 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 k£ to deliver the current 114.

Fig. 6 Basic appllcatlon diagram.
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J L TDA1010A

6 W AUDIO POWER AMPLIFIER IN CAR APPLICATIONS
10 W AUDIO POWER AMPLIFIER IN MAINS-FED APPLICATIONS

The TDA1010A isa monolithic integrated class-B audio amplifier circuit in a 9-lead single in-

line {SIL}

plastic package. The device is primarily developed as a 6 W car radio amplifier for use with 4  and

2 Q 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 10 W.

Special features are:

® single in-line (SIL) construction for easy mounting
® separated preamplifier and power amplifier

® high output power

® low-cost external components

® good ripple rejection

® thermal protection

QUICK REFERENCE DATA

Supply voltage range ) Vp 6to24 V
Repetitive peak output current loRM max. 3 A
Output power at pin 2; digt = 10%
Vp=144V;R . =2Q Po typ. 64 W
Vp=144V;R =4Q Po typ. 62 W
Vp=144V;R =8Q Po typ. 34 W
Vp=14,4V; R =2 Q; with additional
bootstrap resistor of 220 £2 between pins 3 and 4 . Po typ. 9w
Total harmonic distortion at Po = 1W; R_ =4 Q dtot typ. 0,2 %
Input impedance
preamplifier (pin 8) 1Zi | typ. 30 kQ
power amplifier (pin 6) ’ 14| typ. 20 k&2
Total quiescent current at Vp = 14,4 V Itot typ. 31 mA —_—
Sensitivity for P, =5,8 W; R|_=4 Q Vi typ. 10 mVv —_—
Operating ambient temperature Tamb —25to + 150 OC
Storage temperature Tstg —55 to + 150 °C
PACKAGE OUTLINE
9-lead SIL; plastic (SOT-110B).
November 1982 1
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6 W audio power amplifier in car applications TDA1010A
10 W audio power amplifier in mains-fed applications

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Supply voltage Vp max. 24 Vv
Peak output current lom max. 5 A
Repetitive peak output current loRM max. 3A
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —55 to + 1560 ©°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 tsc max. 100 hours

7276419.3

PtOt

(w) . \

4 \
\
2 \
-25 0 50 100 150
Tamb (°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 T; = 160 °C. -
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 sine-wave dissipation, so this will be 3,9 W. Consequently, the
total resistance from junction to ambient

Rthja = Rthjtab * Rthtab-h + Rthha= =55 = 23 KW,
Since Rih j-tab = 10 K/W and Rih tab-h = 1 K/W,

Rthh-a =23 — (10+1) = 12 K/W.

HiHH

November 1982



TDA1010A

D.C. CHARACTERISTICS

Supply voltage range Vp
Repetitive peak output current loRM
Total quiescent current at-Vp = 14,4 V ltot

A.C. CHARACTERISTICS

6 to 24
< 3
typ. 31

Tamb =256 ©C; Vp=14,4V; R|_=4 Q; f =1 kHz unless otherwise specified; see also Fig. 3.

A.F. output power (see Fig. 4) at dyot = 10%;
measured at pin 2; with bootstrap

Vp=14,4V; R =2 Q (note 1) Po

Vp=14,4V; R =4 Q (note 1 and 2) Po

Vp=14,4V;R|_ =8 Q (note 1) Po

Vp=14,4V; R| =4 Q; without bootstrap Po

Vp = 14,4 V; R|_ = 2 Q; with additional bootstrap

resistor of 220 £2 between pins 3 and 4 Po
Voltage gain

preamplifier (note 3) Gy1

power amplifier Gy2

total amplifier Gy tot
Total harmonic distortion at Po = 1 W dtot
Efficiency atPo=6 W n
Frequency response (—3 dB) B
Input impedance

preamplifier (note 4) | Z; [

power amplifier (note 5) | Z; |
Output impedance of preamplifier; pin 7 (note 5) | Zol

Output voltage preamplifier (r.m.s. value)
dot < 1% (pin 7) (note 3) Vo(rms)

Noise output voltage (r.m.s. value; note 6)

Rg=08 Vn(rms)

Rg = 8,2 kQ2 Vh(rms)
Ripple rejection at f = 1 kHz to 10 kHz (note 7) RR

at f =100 Hz; C2 = 1 uF RR
Sensitivity for P, =5,8 W Vi
Bootstrap current at onset of clipping; pin 4 (r.m.s. value) 14(rms)

typ. 6,4
> 5,9
typ. 6,2
typ. 3,4
typ. 5,7
typ. 9
typ. 24

21 to 27
typ. 30

27 to 33
typ. 54

51 to 57
typ. 0,2
typ. 75
80 Hzto 15
typ. 30

20 to 40
typ. 20

14 to 26
typ. 20

14 to 26
> 0,7
typ. 0,3
typ. 0,7
< 1,4
> 42
> 37
typ. 10
typ. 30

\
A
mA

=E === =

=

dB

dB
dB

dB

%
%
kHz

k&2
kQ

k2
k&

k&2
k&2

mV

mV
mV

dB
dB

mV
mA

N
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6 W audio power amplifier in car applications TDA1010A
10 W audio power amplifier in mains-fed applications

Notes

1.
. Upto Pu <3 W : diot < 1%.
. Measured with a load impedance of 20 k$2.

a A WN

[22]

Measured with an ideal coupling capacitor to the speaker load.

. Independent of load impedance of preamplifier.

. Output impedance of preamplifier (l Zol ) 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).
- Ripple rejection measured with a source impedance between 0 and 2 k2 (maximum ripple amplitude:

2V).

. The tab must be electrically floating or connected to the substrate (pin 9).

/% Z . |
ripple
Cc2 f f voltage

c5
100 nE = . R1 330kQ 100nF meter
. Lo
3
5 100 uF
TDA1010A 4 {]IC7
il

c \J\
2
o221 rreame, POWER +| 1000 uF
AMP.
cs
1uF Vp
c6 L
100nF T
Vi 9 7 |6 1 AL |
"“‘ R2 4Q
c3 479
C o

Y

. o —
% 7276418.2
7 ,

Fig. 3 Test circuit.
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TDA1010A

15 7Z77909.A
PO
(W)
RL=2SZ(” R =48
s g
10 3
v
'f
‘f
V1 1 -
1 -
// "', g /”RL—SQ-
Z r 14
& ¥ 712 5d
¥ /1A | 2
DAL E M~
R/ AP % L
1,;/14/ e
A 4 )
DA Z !
2 d P2
0 ' ,
0 B 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. R =2 Q (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

E that available at pin 2 of the TDA1010. R =2 Q (1) has been measured with an additional 220 Q
—_— bootstrap resistor between pins 3 and 4. Measurements were made at f = 1 kHz, Vp=14,4 V.
—

6 November 1982\ r



6 W audio power amplifier in car applications

TDA1010A

10 W audio power amplifier in mains-fed applications
7277910
10 T T T
} + +
dtot : ll l'
(%)
ELa
| ,l
f [
} t t
| I b1
R, =8l In !
5 L I I
’ | e
] 1]
29 T[T )
4Q T 20 T
t /l
2,5 P+
1,
yale
7
/ 7
2
0 |
107" Po (W) 10
Fig. 5 For caption see page 6
7277912
Po
(dB)
0 - -~
L / N
204 /l N —
404 | E
8 Q4 —
-5
10 102 103 104 £ (Hz) 105
Fig. 6 Frequency characteristics of the circuit of Fig. 3 for three values of load impedance; typical
values. P, relativeto 0dB =1 W; Vp=14,4 V.
| ﬁlovember 1982 7



TDA1010A

6 7277914
L1
T on
R =2Q (%)
Ptot == -
(W) = 1100
4 . 80
— >t 89 =40
-t
mp 1L 20|
P » -
= - - = 60
Cd -
e | _— b
P - T —
2 - =T 4Q 40
/] 1
4 Pg .
20
0 0
0 2 4 6 Pow) 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 R|_ = 2 £ an external
bootstrap resistor of 220 £2 has been used); typical values. Vp = 14,4 V; f = 1 kHz.

N/
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6 W audio power amplifier in car applications TDA1010A
10 W audio power amplifier in mains-fed applications

7277915
30
Rthh-a
(°c/w)
20
\\
~
TN
e -
10 -~ - - o] Ptot= -
—— N 2W T[]
T — 5W 1
0
0 25 50 75 100

heatsink area {cm2)

Fig. 8 Thermal resistance frbm heatsink to ambient of a 1,5 mm thick bright aluminium heatsink as a
function of the single-sided area of the heatsink with the total power dissipation as a parameter.
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6 W audio power amplifier in car applications TDA1010A
10 W audio power ampilifier in mains-fed applications

TDA1010A

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.

output

ﬁ 72779321
Fig. 11 Component side of printed-circuit board
showing component layout used for the circuit of Fig. 9.
November 1982 1
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TDA1010A

6 W audio power amplifier in car applications
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TDA1010A

channel
separation
(dB)

7277922

100

75

typ

50

25

10

102 103

104

f (Hz) 10°

Fig. 15 Channel separation of the circuit of Fig. 12 as a function of the frequency.

unloaded: + 21 V

~ (220V)

(o}

D1 BY226
re

R13

D2 2,2k82

BY226
- +
‘ =c17
! 2200uF

Fig. 16 Power supply of circuit of Fig. 17.

» A loaded: + 17 V

7277937

14
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6 W audio power amplifier in car applications

10 W audio power ampl
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TDA1010A

© f TDA1010A
|
N

319341

IHIH

7277935

Fig. 18 Track side of printed-circuit board used for the circuit
of Fig. 17 (Fig. 16 partly); p.c. board dimensions 169 mm x 118 mm
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TDA1010A

6 W audio power amplifier in car applications
10 W audio power amplifier in mains-fed applications

left channel right channel left channel right channel
output input input output
| | | i

. ] 7277936
Fig. 19 Component side of printed-circuit board showing
component layout used for the circuit of Fig. 17 (Fig. 16 partly).

November 1982
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TDA1010A

1IN

100

7277926

channel

separation

(dB)

75

<
50 /

25

10 102 103 104 f (Hz)

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 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 Q2 load impedance. The device can deliver up to 6 W into 4 §2 at 16 V loaded supply in
mains-fed applications. The maximum permissible supply voltage of 24 V makes this circuit very suitabl
for d.c. and a.c. apparatus, while the very low applicable supply voltage of 3,6 V permits 6 V application:

Special features are:

® single in-line (SIL) construction for easy mounting
® separated preamplifier and power amplifier

® high output power

® thermal protection

® high input impedance

® [ow current drain

® [imited noise behaviour at radio frequencies

QUICK REFERENCE DATA

Supply voltage range Vp
Peak output current lom
Output power at dyot = 10%

Vp=16V;R =4 Po

Vp=12V;R_=4Q Po

Vp= 9V;RL=4Q Po

Vp= 6V;R_=4Q Po
Total harmonic distortion at Po = 1 W; R|_=4 Q dtot
Input impedance

preamplifier (pin 8) | Z;}

power amplifier (pin 6) 1 Zi|
Total quiescent current ltot
Operating ambient temperature Tamb
Storage temperature Tstg

3,6 to 20
max. 3
typ. 6,5
typ. 4,2
typ. 23
typ. 1,0
typ. 0,2
> 100
typ. 20
typ. 14
—25to + 160
—55 to + 150

>

===

%

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-110B).
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2 to 6 W audio power amplifier

TDA10M

RATINGS

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

Supply voltage
Peak output current
Total power dissipation

Vp max. 24 V
lom max. 3 A
see derating curve Fig. 2

Storage temperature Tstg —55 to + 1560 ©C
Operating ambient temperature Tamb —25to + 160 °C
A.C. short-circuit duration of load
during sine-wave drive; Vp =12 V tsc max. 100 hours
756 7278628.2
Pot
(W)
5 T
infinite
heatsink
Iy
™N without
25 ‘ heatsink
N
N
0
-25 0 +50 +100 +150 Ty, (°C)
Fig. 2 Power derating curve.
HEATSINK DESIGN

Assume Vp =12 V;R| =4 Q; Tamp =60 °C maximum; P, = 3,8 W.
The maximum sine-wave dissipation is 1,8 W.

The derating of 10 K/W of the package requires the following external heatsink (for sine-wave drive):

- _150-60 _
Rthj-a = Rthjtab * Rthtab-h + Rthha = — 5~ =50 KW.

Since Rth j-tab =10 K/W and Rthtab~h =1 K/W, Rth h-a = 50—(10+1) =39 K/W
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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 ; f= 1 kHz unless otherwise. specified; see also Fig. 3.

A.F. output power at dyo¢ =10% (note 1)
with bootstrap:
Vp=16 V;R =4 Q

Vp=12V;R =40

Vp= 9V;R_.=4Q
Vp= 6V;R =4Q
without bootstrap:
Vp=12V;R =4 Q
Voltage gain:
preamplifier (note 2)

power amplifier
total amplifier

Total harmonic distortion at Po = 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)
dtOt < 1% (note 2)

Noise output voltage (r.m.s. value; note 5)
Rg=0%Q

Noise output voltage at f = 500 kHz (r.m.s. value)
B=5kHz; Rg=0Q

Ripple rejection (note 6)
f=1to 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

dot

1Zi1]
| Zi2|
|Zo1!

Vo(rms)

Vn(rms)

o .
vVn(rms)

Vn(rms)

RR
RR

14(rms)

36t020 V
< 2 A
typ. 14 mA
< 22 mA

typ. 65 W
> 36 W
typ. 42 W
typ. 23 W
typ. 10 W
typ. 30 W
typ. 23 dB
21to 25 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 kQ
typ. 20 k2
typ. 1 kQ
> 0,7 V
typ. 0,2 mVv
typ. 0.6 mVv
< 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 TDA1011

Notes
1. Measured with an ideal coupling capacitor to the speaker load.
2. Measured with a load resistor of 20 k2.

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 k2 {maximum ripple
amplitude : 2 V).

7. The tab must be electrically floating or connected to the substrate (pin 9).

V. /%
ripple voltage
C2 f Ccé f meter

F-T 100nF
100nF 7 R1 300k [ () o+
5 3 e ~
220nF

TDA1011 4

+ '__‘
c7
Cc1 100 uF
POWER 2

8
o— PREAMP. AV +| cq
100nF
c8

T1000
F
l 100nF T~ g Ve

Vi ‘ 9 [‘ 6 1 RL
Cc3 R2 " 4Q
100nF FL 419
-ES,B nF ]
O- Jf ) T
v .

Fig. 3 Test circuit.
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TDA1011 J L

APPLICATION INFORMATION

1
c2

WwFT3  R1330kQ T 10uF
3 + o+
—J
5 3 ..LCG
'1"150nF
TDA1011 sl g
. l\ \J\ 1‘:)87F
8 R 2 H +| cio
o[+ PREAMP. PSV“XFE,_ 680
1uF uF v
cs L P
100nF
R
L
Vi ==c3 9 4 78 a3 4Q
100pF ‘OO'L_Rz 4,79
nf 1,8nF
3 N 5,6kQ ==C5 | |
; 7274906.2
7
Fig. 4 Circuit diagram of a 4 W amplifier.
40 7278629.1
ltot
(mA)
20
=
L1
typ/
/,
4"
0
0 10 20 VP(V) 30

Fig. 5 Total quiescent current as a function of supply voltage.
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2 to 6 W audio power amplifier TDA1011

TDA1011

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.

output

72794321

Fig. 7 Component side of printed-circuit board showing component layout used for the circuit of Fig. 4.
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TDA10M

9V 12V 14V 16V
AN A 7k

Vp =6V
10 7278631.1
T [ Bl
ot ' e
(%) BILL
T
| AL
7.5
/ l ]
l | [
| | [
/ | |
l I
5
| L]
10 RN L)
| / I
I ; !
25 I / I l I’
IV A
[ I Jh F
; JUIN 4/
. X LY
7 ” e
0 = 1
10 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
RN L1
INEEEE pal
R =4Q A A8 Q
-— 5 A
- 4
= Po
- (W) A
A
4 /]
74 /]
25 v
7 7
'l, o
I, r
4P
b1
0 5 10 15 0
Vp (V) 2

0
Fig. 9 Output power across R|_as a function of supply voltage with bootstrap; dyot = 10%; typical

values. The available output power is 5% higher when measured at pin 2 (due to series resistance of C10).




2 to 6 W audio power amplifier TDA1011

10 7278637.1
P0
(dB)
typ
0 —] S
e N
\\
pd N
7 \
AN
y,
—10 y, N\
-20
10 102 103 104 f (Hz) 105

Fig. 10 Voltage gain as a function of frequency; Pg relativeto 0dB=1W; Vp=12 V; R|_ =4 Q.

7278636.1
10

dtot
(%)

7,5

2,5

typ -

0

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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TDA10M

60 7278635.1
RR
(dB) -
e
] }
I f=1kHz =
40 ' L=
—— 100 Hz s
20
0
1 10 R2 (kQ) 102 -
Fig. 12 Ripple rejection as a function of R2 (see Fig. 4); Rg = 0; typical values.
600 — o 7278633.1
Rg=8,2kQ2
Vn
(uV)
400 \\
N\
N\
AN
\\
N
Rg=0
200 -
0
1 10 R2 (k) 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.
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2 to 6 W audio power amplifier TDA1OM

102 7278632.1
a
‘\ ‘\‘
b
In(rms) ™
(uV) N
10 \ "
h N
Ny
\\
1
10~2 10~ 1 f (MHz) 10

Fig. 14 Noise output voltage as a function of frequency; curve a: total amplifier; curve b: power
amplifier; B = 5 kHz; Rg = 0; typical values.
7278634.1

60

GV
(dB) ——

typ

20

1 10 R2 (k) 102
Fig. 15 Voltage gain as a function of R2 (see Fig. 4).
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TDA1OTA

2 TO 6 W AUDIO POWER AMPLIFIER

The TDA1011A 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 Win a 4 Q load impedance. The device can deliver up to 6 W into 4 Q 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:

separated preamplifier and power amplifier
high output power

thermal protection

high input impedance

low current drain’

limited noise behaviour at radio frequencies

® 000000

QUICK REFERENCE DATA

single in-line (SIL) construction for easy mounting

Supply voltage range
Peak output current

Output power at diot = 10%
Vp=16V;R =4Q "~
Vp=12V;R =4 Q
Vp= 9V;R =4Q
Vp= 6V;R_ =48
Total harmonic distortion at Po=1W; R =4 Q

Input impedance
preamplifier (pin 8)

Total quiescent current
Operating ambient temperature
Storage temperature

5,4t0 20 V
max. 3 A
typ. 65 W
typ.- 42 W
typ. 23 W
typ. 1,0 W
typ. 02 %
> 100 k2
typ. 14 mA

—25to + 150 OC
—55 to + 150 °C

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-110B).
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2 to 6 W audio power amplifier TDA1OMA

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vp max. 24 Vv
Peak output current lom  max. 3 A
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —55to+ 150 OC
Operating ambient temperature Tamp —25to+ 150 ©C
A.C. short-circuit duration of load
during sine-wave drive; Vp = 12 V tse max. 100 hours
7.5 7278628.2
Piot
(W)
5 ——
infinite
heatsink
=
25 ™ without
4 ‘\\heatsmk
™
N
0 N
-25 0 +50 +100 +150 T, (°C)

Fig. 2 Power derating curve.

HEATSINK DESIGN

Assume Vp =12 V; R| =4 ; Tamp = 60 °C maximum; P, =3,8 W.

The maximum sine-wave dissipation is 1,8 W.

The derating of 10 K/W of the package requires the following external heatsink (for sine-wave drive):

i N-a 1,8
Since R¢h j.tab = 10 K/W and Rih tab-h = 1 K/W, Rty ha =50 — (10 + 1) = 39 K/W.
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TDA1011A

D.C. CHARACTERISTICS
Supply voltage range
Repetitive peak output current

Total quiescent current at Vp =12 V

A.C. CHARACTERISTICS

Tamb =25 °C; Vp =12 V; R =4 ; f = 1 kHz unless otherwise specified; see also Fig. 3.

A.F. output power at dig¢ = 10% (note 1)
with bootstrap:

Vp
lorRM

ltot

54t0 20 V
< 2 A
typ. 14 mA
< 22 mA

Vp=16V;R =48 Po typ. 65 W
Vp=12V;R =4Q Po t>yp_ 2:2 a
Vp= 9V;RL=4Q Po typ. 23 W
Vp= 6V;R_.=4Q Po typ. 10wW
without bootstrap:
Vp=12V;R =48 Po typ. 35 W
Voltage gain:
pregmgplifier (note 2) Gy1 typ.21 to gg 32
power amplifier (note 3) Gy2 typ. 29 dB
total amplifier (note 3) Gy tot typ. 52 dB
Total harmonic distortion at P, = 1,5 W dtot t<yp. 0':13 ;’2
Frequency response; —3 dB (note 4) B 60 Hz to 15 kHz
Input impedance:
F;)reamglifier (note 5) |Zi1 | z/p- ;gg ::g
Output impedance preamplifier |Z°1] typ. 1 k&
Output voltage preamplifier (r.m.s. value) .
—_ diot < 1% (note 2) Vo(rms) > 12 v
E Noise output voltage (r.m.s. value; note 6)
—_— Rg=0Q Vn(rms) typ. 0,5 mVvV
Rg=10kQ Vn(rms)  typ. 08 mV
Noise output voltage at f = 500 kHz (r.m.s. value)
B =5kHz; Rg=0Q Vn(rms) typ. 8 uVv
Ripple rejection (note 6)
f=11to 10 kHz RR typ. 42 dB
f=100 Hz; C2=1uF RR > 35 dB
Bootstrap current at onset of clipping; pin 4 (r.m.s. value) 14(rms) typ. 35 mA
Stand-by current at maximum Vp (note 8) Isb < 100 pA
4 November 198”\ /



2 to 6 W audio power amplifier

TDA1O1A.

Notes

1. Measured with an ideal coupling capacitor to the speaker load.
2. Measured with a load resistor of 20 k2.

3. Measured with R2 = 20 k2.
4

. Measured at Po = 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).

7. Ripple rejection measured with a source impedance between 0 and 2 k2 {maximum ripple
amplitude: 2 V).

o o

8. The total current when disconnecting pin 5 or short-circuited to ground (pin 9).
9. The tab must be electrically floating or connected to the substrate (pin 9).

V.

V.
ripple voltage
C2 Tstand~by C6 H mevtgr %
100nF =T~ R1 300k switch 100nFT
| o O—s-
5 3
2?OnF
TDA1011A T
o \]\ 100;11:
o— 24+ PrEAMP. P%V“%ER 2
100nF ) cs ] ooo
100nF Vp
Vi 9 7 |6 1 R
c3 ;g R3 a0
100nF o 47Q
c4
3 6,8 nF == j;_

Fig. 3 Test circuit.

7284190.1

TN
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TDA1011A

APPLICATION INFORMATION

1
C2

TuF T2 R1330k$2 +] 10uF
6 T O+
_LCG
5 3 T150nF
TDA1011A - —{|
N l\ \J\ 7 il
100
ER 2 +| C10
?—-l[,'+ PREAMP. POWE 680
1 uF uF v
c8 | P
100nF R
Vi 9 1 6 1 L
=C3 c4 R3 40
100pF  [100nF | _R2 479
6802 20k§2
B8nF =T
© 717 ETTTII IR
7
Fig. 4 Circuit diagram of a 4 W amplifier.
40 7Z278629.1
ltot
(mA)
20
//
tYP Lot
|
/,
/,
L1
P
4]
0 10 20 Vp (V) 30

Fig. 5 Total quiescent current as a function of supply voltage.
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TDA1O1A

2 to 6 W audio power amplifier
7278631.1 Vp = 6V /9)/\ 12/\( 17V15v
10
' TN
d ot ] | | I !
(%) i , T
, | K I;
1
" IR I
] | I
I | [
/ I l
| 1
i / I ML
[ | | BRI
/ I R
)
l
“ I ST )
7 frd—e A
. AL /
’1 // r j/l/ 1
s & AT ] T
0 = : !
10 b W) ;
with bootstrap;

10~2

Fig. 6 Total harmonic distortion as a function of output power across Ry ;
= 1 kHz; typical values. The available output power is 5% higher when

—.— — without bootstrap;
measured at pin 2 (due to series resistance of C10).
7282488
LTTT] T 71T
=40/ A 80
5 / ——
Y g
Vi v
P, —
o / i
(W) y
4 /
/
4
2,5
.
LA Yy
"
l,
> ||
0
0 5 10 15 Vp (V) 20
Fig. 7 Output power across R|_as a function of supply voltage with bootstrap; dyqs = 10%; typical
values. The available output power is 5% higher when measurad at pin 2 (due to series resistance of C10).
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TDA1011A

T

7278632.1
102
a
AN
b
Vn(rms)
(uV) N
10
N,
\\
1 |
10~2 10-? 1 f (MHz) 10

Fig. 8 Noise output voltage as a function of frequency; curve a: total amplifier; curve b: power

ampilifier; B = 5 kHz; Rg = 0; typical values.
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TDA1012

RECORDING / PLAY-BACK AND 2 W AUDIO POWER AMPLIFIER

The TDA1012 is a monolithic 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
® \/oltage stabilizer

QUICK REFERENCE DATA

Supply voltage range Vp
Total quiescent current at Vp =9V liot
Power amplifier

Output power at dygt = 10 %

Vp=9V;R =4Q Po
Closed loop voltage gain Ge
Preamplifier
Open loop voltage gain Go
Minimum closed loop voltage gain G¢ min
Output voltage at dygt = 1% Vo
Automatic Level Control (A.L.C.)

Gain variation for AV; =40 dB "AGy
Stabilized supply voltage
Output voltage V11-15

typ.

typ.
typ.

typ.

typ.

36t018 V
14 mA

36 dB

66 dB

4,2 V

PACKAGE OUTLINE
16-lead DIL; plastic with internal heat spreader (SOT-38WE-2).
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TDA1012 J L

V. L'9%Z¥8ZL

*1iN2412 3s93/weubelp xoo|g | b4

Ja1y1dweaud 4
1ndui
BAOEY sy 0l ’
V.
/
! T06¢
4n (03] ool 00!
H¢+ 08l |_||. BN | qu | ty dn nﬂou_mﬂ du
oL pee| T 4 , 4u + T oot
LY Ty 0ze +U_1
] M %
»iz nolL
8 L 9 G i € 4 l
_l: ziolval _/f
N
| . AV N
% diNv3dd 43MOd \VI g
A =4
PRRY * Toze
: EEIRIE!
43zI18vIS I 5NoY10373 -
6| ol L zil| el w1 Gl 9l
+
47 .
ol 4
4uQlL d -
L — t% oy o L[]y 7 ommu\.
Ju 091
s7 00l L 7

w SH ot

dan

7

N

)

r 1982

Novembe




Recording/play-back and 2 W audio power amplifier TDA1012

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pin 4) Vp =Vg4.1 max. 18 V
Non-repetitive peak output current (pin 2) losm max. 2 A
Storage temperature Tstg —55 to +150 °C
Crystal temperature Te max. 150 °C
Total power dissipation see derating curve Fig. 2
A.C. short-circuit duration of load
during sine-wave drive; Vp =12 V tge max. 100 hours
7284247 .1
3
Ptot
(W)
2
N,
1 AN
\\‘
N
AN
0
-50 0 50 100 o 150
Tamb( )

Fig. 2 Power derating curve.

THERMAL RESISTANCE
From junction to ambient Rthj-a = 55 K/W
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TDA1012

CHARACTERISTICS

Vp=9V;R_=4Q;f=1kHz; Tymp = 25 OC; measured in test circuit of Fig. 1;

unless otherwise specified.

Power amplifier

Output power at dygy = 10 %

Closed loop voltage gain

Total harmonic distortion at Pq = 1TW
Input impedance

Ripple rejection at f = 100 Hz

Noise output voltage (r.m.s. value)
Rg=0%;B=60Hzto 15 kHz

Preamplifier
Open loop voltage gain
Closed loop voltage gain

Minimum closed loop voltage gain
(when changing R¢)

Output voltage at dygr = 1 %
Output voltage with A.L.C.

Vi=4,8mV

Total harmonic distortion with A.L.C.
Vi=4,8mV
V; =480 mV

Signal-to-noise ratio

related to V;=1,2mV; Rg=0 £; B = 60 Hz to 15 kHz
Input impedance
Ripple rejection at f = 100 Hz
Output impedance
Automatic Level Control (A.L.C.)
Gain variation for AV; =40 dB
Limiting time at AV; = 40 dB
Level setting time at AV; =40 dB
Recovery time at AV;=40dB
Voltage stabilizer
Output voltage
Load current
Ripple rejection at f = 100 Hz

dot
diot

S/N
|zl
RR
| Zo|

AGy

V11-15
1
RR

typ.
typ.

\%

typ.

typ.

typ.

AN

typ.

\%

typ.

typ.

typ.

2
36

40

150

66
48

60
100
52
50

50
50
100

4,2
1
40

w
dB
%
MQ
dB

uv

dB
dB

dB

dB
k2
dB

dB
ms

ms

mA
dB
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1013A

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

4 W AUDIO POWER AMPLIFIER WITH D.C. VOLUME CONTROL

The TDA1013A 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 logarithmic control characteristic with a range of more than 80 dB;
control can be obtained by means of a variable d.c. voltage between 3,5 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-110B) offers a simple and low-cost heatsink connection.

QUICK REFERENCE DATA

Supply voltage range Vp 15t035 V
Repetitive peak output current I0RM max. 156 A

Total sensitivity (d.c. control at max. gain)
forPo=25W : Vi typ. 55 mV

Audio amplifier
Output power at dygt = 10%

Vp=18V;R_=8Q Po typ. 45 W
Total harmonic distortion at Po =2,5 W; R =8 Q dtot typ. 05 %
Sensitivity for Po =2,6 W Vi typ. 125 mV

D.C. volume control unit

Gain control range ¢ > 80 dB
Signal handling at d¢ot < 1%

(d.c. control at 0 dB) Vi > 1,2V
Sensitivity for Vo = 126 mV at max. voltage gain Vi typ. 55 mV
Input impedance (pin 8) 1Z; | typ. 250 kQ

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-110B).
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TDA1013A

C2==15nF

56ka| |R1 /_lf,

uF
220k
0,1uF_|_C1 , —0 +18V
+!
=)
T
Z

0,1 uF
AUDIO N2
AMP.
TDA1013A 01 *l 470
uF uf
v, 9 7 1
+ 3,3 Rp
Jors @ [Ljen
O O -
; 7286574.1
4

Fig. 1 Application diagram and external components; also used as test circuit with R1 =5,1 kQ,
C1=22 nFand C2=2,2nF.

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 lI0ORM max. 1,5 A
Storage temperature Tstg —55to +150 °C
Crystal temperature Tj —25to + 150 ©°C
Total power dissipation see derating curve Fig. 2

HEATSINK DESIGN
Assume Vp =18 V; R|_ =8 Q; Tamp = 60 °C (max.); Tj = 150 OC (max.; for a 4 W application into an
8 2 load, the maximum dissipation is about 2,5 W.
The thermal resistance from junction to ambient can be expressed as:
Tj max — Tamb max - 150 — 60 _

Rth j-a = Rth j-tab * Rth tab-h + Rth h-a = 5 T 36 K/W.
max ’

Since Rth j_tab =9 K/W and Rth tab-h = 1 K/VV, Rth h-a= 36 — (9 + 1) =26 K/W.
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4 W audio power amplifier with d.c. volume control TDA1013A

DEVELUFNVIEN 1 DAMFLE UAITA

7286573

Prot
(W)

/

~

0 50 100 150
Tamp (°C)

Fig. 2 Power derating curve.
infinite heatsink;
— — — without heatsink.

CHARACTERISTICS i
Vp=18V; R_=8Q;f=1kHz; Tamp = 25 OC; unless otherwise specified

Supply voltage Vp typ. 15 to ;g x
Total quiescent current Lot typ. 35 mA
Noise output voltage (see also note) Vn < 2 mV
Total sensitivity (d.c. control at maximum gain)

for Po =25 W Vi typ. 55 mv
Frequency response (—3 dB) f 35 Hz to 20 kHz
Audio amplifier
Repetitive peak output current lorm < 1.5 A
Output power at dyot = 10% Po t>yp. 4; \\;VV
Total harmonic distortion at P, = 2,5 W diot typ. 0,5 %
Voltage gain Gy typ. 30 dB
Sensitivity for P =2,5 W Vi typ. 125 mV
Input impedance (pin 5) 1Z;l i/p- ;gg tg

Note
Measured in a bandwidth according to IEC-curve ‘A’; Rg = 5 k2.
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TDA1013A

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)

Sensitivity for Vo = 1256 mV at max. voltage gain
Input impedance (pin 8)
Output impedance (pin 6)

7286572

+20
@
(dB) P
/
-20
4
—-40 /
-60
/
-80
3 5 7 Vi(V) 9

Fig. 3 Gain control curve; V; at pin 7.

typ.

typ.
typ.

80 dB

12V
55 mV

100 k2
250 kQ

200 @




TDA1015

1 TO 4 W AUDIO POWER AMPLIFIER

The TDA1015 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 detlivers up

to 4 W in a4 £ load impedance. The very low applicable supply voltage of 3,6 V permits 6 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

@ |ow current drain

® limited noise behaviour at radio frequencies

QUICK REFERENCE DATA

Supply voltage range Vp
Peak output current lom
Output power at digt = 10%

Vp=12V;R_ =4Q Po

Vp= 9V;R_ =4Q Po

Vp= 6V;R_ =40 Po
Total harmonic distortion at P, = 1W; R =4 Q dtot
Input impedance

preamplifier (pin 8) 1Z;]

power amplifier (pin 6) |Zi]
Total quiescent current ltot
Operating ambient temperature Tamb
Storage temperature Tstg

36t018 Vv
max. 25 A

typ. 42 W
typ. 23 W
typ. 1,0 W
typ. 0,3 %
> 100 k2
typ. 20 k&2
typ. 14 mA

—25 to + 150 ©C
—B55 to + 1560 °C

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-110B).
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TDA1015

1 to 4 W audio power amplifier

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Supply voltage Vp max. 18 V
Peak output current lom max. 25 A
Total power dissipation see derating curve Fig. 2
Storage temperature Tstq -55to + 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
7278628.2
7.5
Ptot
(W)
: LT
infinite
heatsink
ey
25 ™ without
: \\heatsink
.
I~
0 &
-25 0 +50 +100 +150 Typp (°C)

Fig. 2 Power derating curve.

HEATSINK DESIGN
Assume Vp =12 V; R| =4 Q; Tamp = 45 ©C maximum.
The maximum sine-wave dissipation is 1,8 W.

150 —45 _
Rthj-a = Rthjtab * Rthtab-h + Rthha = =5~ 58 K/W.

Where Rthja of the package is 45 K/W, so no external heatsink is required.
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TDA1015

D.C. CHARACTERISTICS
Supply voltage range
Repetitive peak output current

Total quiescent current at Vp =12 V

A.C. CHARACTERISTICS

Tamb =25 9C; 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=12V;R_ =4Q
Vp= 9V;R_ =4Q
Vp= 6V;R =40
without bootstrap:
Vp=12V;R =4 Q
Voltage gain:
preamplifier (note 2)
power amplifier

total amplifier

Total harmonic distortion at P, = 1,6 W

Frequency response; —3 dB (note 3)

Input impedance:
preamplifier (note 4)

power amplifier
Qutput impedance preamplifier

Output voltage preamplifier (r.m.s. value)
diot < 1% (note 2)

Noise output voltage (r.m.s. value; note 5)
Rg=0%Q
Rg =10 k&2

Noise output voltage at f =500 kHz (r.m.s. value)
B=5kHz; Rg=0Q

Ripple rejection (note 6)
f=100 Hz

Vp
IoRM

ltot

36t018 V
< 2 A
typ. 14 mA
< 25 mA

typ. 4,2
typ. 2,3
typ. 1,0
typ. 3,0
typ. 23
typ. 29
typ. 52

49 to 55
typ. 0,3
< 1,0
60 Hzto 15
> 100
typ. 200
typ. 20
typ. 1
typ. 0,8
typ. 0,2
typ. 0,5
typ. 8
typ. 38

=

dB
dB

dB
dB

%
kHz

k&2
kQ

k&
k2

mV
mV

uv

dB
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1 to 4 W audio power amplifier TDA1015

Notes
1. Measured with an ideal coupling capacitor to the speaker load.
2. Measured with a load resistor of 20 k2.

3. Measured at Py = 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 preamptifier.
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 kS2 {(maximum ripple
amplitude : 2 V).

7. The tab must be electrically floating or connected to the substrate (pin 9).

7% 2
c2 Ccé f ripple voltage
=3\ uF R1 100nF meter
+ — T (V) o+
300kQ C5 N
5 3 220nF
TDA1015 4
—-[—-[I+ -

+

o1 ~ | c7
100 uF
o— 31 Preamp. POWER 2 - co

AMP.
} 100nF //////' 1mF
cs &= Vp
100nF
v 9 7 |6 1 . RL
C3 47Q 4
100nF :
ca
6,8 nF
o— é : —0 —
% 7289094.1

Fig. 3 Test circuit.
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TDA1015

APPLICATION INFORMATION

/fCZ

(=] Cc9
+] 1HF ORI +] 10uF
‘ 1T O +
5 330k 3 c6
T 220nF
TDA1015 At
+
c1 \k C7 i
100 uF
o2 PreAwr. POWER 2 c10
+ 680 uF
1uF
c8 - - Vp
) 100nF )
Vi 9 7 |6 1 RL
C3 R3
I 40
100pF (o] R2 47Q
100 Ch
nF 56kQ == 138
nF | _
7289095
Fig. 4 Circuit diagram of a 1 to 4 W amplifier.
40 7289097
ltot
(mA)
20
typ AT
I~
L1
0
0 10 20 Vp (V) 30

Fig. 5 Total quiescent current as a function of supply voltage.
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TDA1015

1 to 4 W audio power amplifier
VF>=£V 9/\/\ 12/\/ 7289093
10 T T I
dtot i ! ]
(%) ! [
| I
I I
75 1 I
t I
I I H
1 I |
T
|
5 T
h I
| 1111, I
I ! I
/ J [ 1]
- / [
' Il
/ po—f
/. // //4
7 '~
0 -
1072 107! 1 Po (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).
7289096

1
5 > =
4 =
Po =
) y, 7 =
l,
R =49 A 80
25
P
A~ .
/ <
A <
1
,"
10 15 Vp (V) 20

0
0 5
Fig. 7 Output power across R_ as a function of supply voltage with bootstrap; diot = 10%; typical

values. The available output power is 5% higher when measured at pin 2 (due to series resistance of C10).
w | November 1982




TDA1015

7278637.1
10
Po
(dB)
typ
0 =
- N
N\
AN
A N
AN
N\
A
10—/ \
-20
10 102 103 104 f(Hz) 105
Fig. 8 Voitage gain as a function of frequency; P, reiative to 0dB = 1 W; Vp =12 V; R =4 Q.
10 7278636.1
diot
(%)
7.5
5
2,5
\ /
AY
M
N typ =
0
10 102 108 104 f (Hz) 10°

Fig. 9 Total harmonic distortion as a function of frequency; P, =1W;Vp=12V; R =4 Q.
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1 to 4 W audio power amplifier TDA1015

60 7278635.1
RR
(dB) =
]
—t
[ f=1kHz] A
/
40 ——
—100 Hz —
20
0
1 10 R2 (kQ) 102
Fig. 10 Ripple rejection as a function of R2 (see Fig. 4); Rg = 0; typical values.
7278633.1
600 T
\F S = 8,2 k§2
Vn
(uV)
\\
400 N
N\
N\
N~
SN
AN
RS =0 -
200 — <L
——
0 -
1 10 R2 (k§2) 102

Fig. 11 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.
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TDA1015

102 7278632.1
a
b
Vn(rms)
(nV) N
10
N
N
1
10~2 10~1 1 f (MHz) 10

Fig. 12 Noise output voltage as a function of frequency; curve a: total amplifier; curve b: power
amplifier; B = 5 kHz; Rg = 0; typical values.

60

7278634.1

Gy

(dB)

typ

40

20

Fig. 13 Voltage gain as a function of R2 (see Fig. 4).

10
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made availabie for evaluation. |t does not necessarily
imply that the device will go into regular production.

l L TDA1016

GENERAL DESCRIPTION

The TDA1016 is a monolithic 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 incorporates the following features:

Features

Power amplifier/monitor amplifier

Preamplifier/record and playback amplifier
Automatic Level Control (A.L.C.) circuit

Voltage stabilizer

Short-circuit (up to 12 V a.c.) and thermal protection.

QUICK REFERENCE DATA

RECORDING/PLAYBACK AND 2 W AUDIO POWER AMPLIFIER

Supply voltage range

Supply current; total quiescentat Vp =6 V

Operating ambient temperature range

Power amplifier

Output power at diot = 10%

Vp=6V;R_=49
Vp=9V;R =40

Closed loop gain

Preamplifier

Open loop gain

Minimum closed loop voltage gain

Output voltage at diot = 1%

Automatic Level Control (A.L.C.)
Gain variation for AV; =40 dB

Stabilized supply voltage

Output voltage

Vp 36t018 V
ltot typ. 10 mA
Tamb —25 10 150 °C
Po typ. 1w
Po typ. 2 W
Gg typ. 36 dB
Go min. 70 dB
Gec min ~ min. 35 dB
Vo min. 1V
AGy typ. 2 dB
Vs.16  typ. 26 V

PACKAGE OUTLINE

16-lead DIL; plastic, with internal heat spreader (SOT-38WE-2).
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TDA1016

N
2409
o=2.2nF 22kQ 1609 S=56pF
ca22pF
Rs 1 nF+ + 100k 100nF
Vi— - $—1 ¥ { .
10nF  100kQ =S22uF
[ ¥ e
8 5 |10 T2 (6 m B (6
ALC. A L
* PREAME OWER >—— ==220pF
TDA1016 LA
STABILIZER «-IELi‘iI.'r‘gg'c
7 6 5 A 3 2 1
2q 7
> l
[—] +
M2 S=22uF 160nF =
180K T
+ + +
4 S222uF  S24F =2 100uF
479 W
270k
7280254 »/

Fig. 1 Block diagram with external components; also used as test circuit.

N/
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Recording/playback and 2 W audio power amplifier

TDA1016

DEVELOPMENT SAMPLE DATA

RATINGS

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

Supply voltage (pin 3)

Repetitive peak output current
Non-repetitive peak output current (pin 1)
Total power dissipation

A.C. short-circuit duration of load during
sinewave drive; Vp =12 V

Crystal temperature
Storage temperature range
Operating ambient temperature range

THERMAL RESISTANCE
The power derating curve (Fig. 2) is based on the following data
From junction to ambient

Vp max.
l0RM max.
losm max.

18

see derating curve Fig. 2

tsc max. 100
Te max. 150
Tstg —55 to + 150
Tamb —25 to + 150
Rthj-a = 55

7280256

Ptot

(W)

AN

AN

0
-50 0 S0 100

150
Tamb (°C)

Fig. 2 Power derating curve.

hours
oC
oC
oC

K/wW
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TDA1016

CHARACTERISTICS
Vp=6V; R =4Q;f=1kHz; Typp =25 OC; measured in test circuit Fig. 1; unless otherwise specified

parameter symbol | min. typ. " max. unit
Supply (pin 3)
Supply voltage Vp 3,6 6 18 \%
Supply current; total quiescent
atVp=6V ltot - 10 — mA

Power amplifier
Output power at dygt = 10%*

Vp=6V Po - 1 - w

Vp=9V Po - 2 - w
Closed loop voltage gain Ge - 36 - dB
Total harmonic distortion at P, = 0,56 W diot - - 1 %
Input impedance 1Z;l 0,5 - - MQ
Ripple rejection at f = 100 Hz RR 40 50 — dB
Noise output voltage (r.m.s. value)

Rg=0%;B=60Hz to 15 kHz Vn(rms)| — 90 200 uv
Noise output voltage at 500 kHz

Rg=0Q;B=5kHz V- — 8 - ny

B4 ’ 1 Lad
Preamplifier
Open loop voltage gain at f = 10 kHz Go 70 — — dB
Closed loop voltage gain G¢ - 52 - dB
Minimum closed loop voltage gain

(when changing R¢) Gemin| 35 - - dB
Output voltage at dyot = 1% Vo 1 - - \
Output voltage with A.L.C.

Vi=2mV Vo - 0,55 - \
Total harmonic distortion with A.L.C.

Vi =2mV dtOt —_ —_ 1 %

VI = 360 mV dtOt - - 3 %
Signal-to-noise ratio related to V; = 1,2 mV;

Rg=1k&; B =60 Hz to 15 kHz S/N — 60 - dB
Input impedance 1Z;l 100 - - k2
Ripple rejection

atf=100Hz; Rg=09 RR 50 54 - dB
Output impedance ** 1Zol —_ - 50 Q

*

Measured with an ideal coupling capacitor connected to the speaker load.
** Ip must not exceed 1,5 mA.




Recording/playback and 2 W audio power amplifier

TDA1016

DEVELOPMENT SAMPLE DATA

parameter symbol | min. typ. max. unit
Automatic Level Control (A.L.C.) (see Fig. 3)
Gain variation for AV; =40 dB AGy, — 2 3 dB
Limiting time* t - - 50 ms
Level setting time* tg - - 50 ms
Recovery time* tr - 100 - s
Voltage stabilizer
Output voltage V11| — 2,6 — \
Load current 111 - - 1,5 mA
Ripple rejection at f = 100 Hz RR 40 — — dB
Vo
)
v
05 | AVg = 3dB max.
b '
| | i
. !
1 ' . N | .
12 10 102 3 10°
12 Vi (mv)
Vi
(mV)
AVj =40dB
1.2 ?
" time

1dB

Vo -
vi \
05 : T 3dB {
time
T tg fe— [t ——=f
o ¢ j— 7280255.1

Fig. 3 Typical A.L.C.

* At AV; = 40 dB with respect to V; = 1,2 mV.

curve with Rg = 10 k2.
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TDA1020

12 W CAR RADIO POWER AMPLIFIER

The TDA1020 is a monolithic integrated 12 W audio amplifier in a 9-lead single in-line (SIL) plastic
package. The device is primarily developed as a car radio amplifier. At a supply voltage of Vp = 14,4V,
an output power of 7 W can be delivered into a 4  load and 12 W into 2 .

To avoid interferences and car ignition signals coming from the supply lines into the IC, frequency
limiting is used beyond the audio spectrum in the preamplifier and the power amplifier.

The maximum supply voltage of 18 V makes the IC also suitable for mains-fed radio receivers, tape
recorders or record players. However, if the supply voltage is increased above 18 V (< 45 V), the
device will not be damaged (load dump protected). Also a short-circuiting of the output to ground

(a.c.) will not destroy the device. Thermal protection is built-in. As a special feature, the circuit has a
low stand-by current possibility.

The TDA1020 is pin-to-pin compatible with the TDA1010.

QUICK REFERENCE DATA

Supply voltage range Vp 6to 18 V
Repetitive peak output current I0RM < 4 A
Ou\t/pu_t_ ;;2w4e:/ ?thto_t ; ;20% (with bootstrap) . > 10w
pEImAVLRLE o typ. 12 W

Vp=14,4V;R_ =4Q Po typ. 7 W

Vp=144V;R =8Q Po typ. 35 W
Output power at dot = 10% (without bootstrap)

Vp=144V;R =4 Q Po > 45 W
Input impedance

preamplifier (pin 8) 1Z; | typ. 40 kQ

power amplifier (pin 6) 1Zi] typ. 40 k2
Total quiescent current at Vp = 14,4 V ltot typ. 30 mA
Stand-by current Ish < 1 mA
Storage temperature range Tstq —55to + 150 °C
Crystal temperature Te max. 150 °C

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-110B).
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10 W car radio power amplifier TDA1020

RATINGS
Limiting values in accordance with the Absolute Maximum System (I1EC 134)
Supply voltage; operating (pin 3) Vp max. 18 V
Supply voltage; non-operating Vp max. 28 V
Supply voltage; load dump Vp max. 45 V
Non-repetitive peak output current losm max. 6 A
Total power dissipation see derating curves Fig. 2
Storage temperature range Tstg —55 to + 150 °C
Crystal temperature Te max. 150 °C
Short-circuit duration of load behind output eiectrolytic capacitor .
at 1 kHz sine-wave overdrive (10 dB); Vp = 14,4 V tse max. 100 hours
7284548.1
10
Piot ~
(W) h
N N
\\
3 N
5 \Rth h-a infinite [~
9K/W K heatsink[ 1]
N
' N
\ -
N,
AN
N
° T80
0 50 100
Tamb (°c)

Fig. 2 Power derating curves.

HEATSINK DESIGN EXAMPLE

The derating of 8 K/W of the encapsulation requires the following external heatsink (for sine-wave

drive):

MOWin2QatVp=14,4V

maximum sine-wave dissipation: 5,2 W

Tamb = 60 °C maximum

150 —60
5,2

Since Rthj-tab + Rth tab-h =8 K/W, Rty h-a = 17,3 =8 = 9 K/W.

Rthj-a = Rthjtab * Rthtab-h + Rthha = =173 K/W
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TDA1020

D.C. CHARACTER

ISTICS

Supply voltage range (pin 3)

Repetitive peak output current

Total quiescent current

atVp=144V
atVp=18V

A.C. CHARACTER

ISTICS

Vp 6to 18
IORM < 4
ltot typ. 30
'tOt typ. 40

Tamb =25°C; Vp=14,4V; R =4 Q; f = 1 kHz; unless otherwise specified; see also Fig. 3

Output power at dyg¢ = 10%; with bootstrap (note 1)

Vp=14,4V;R|

Vp=14,4V; R
Vp=14,4V; R

Output power at diot = 1%; with bootstrap (note 1)

Vp=14,4V; R
Vp=14,4V; R
Vp=14,4V; R

=2Q

=49

=8Q

=29
=4Q
=8Q

Output voltage (r.m.s. value)

RL =1 kﬂ, dtOt

Output power at digt = 10%; without bootstrap

Voltage gain

=0,5%

preamplifier (note 2)

power amplifier

total amplifier
Input impedance

preamplifier

power amplifier

Output impedance
preamplifier

power amplifier

Output voltage (r.m.s. value) at digt = 1%

preamplifier (not

e 2)

Frequency response

Noise output voltage (r.m.s. value; note 3)

Rg=0Q

Rg = 8,2 kQ

p > 10
° typ. 12
> 6

Po typ. 7
Po typ. 3,5
Py typ. 9,56
Po typ. 6
Po typ. 3
Vo(rms) typ- 5
Po > 4,5
typ. 17,7

Gv1 16,7 t0 18,7
G typ. 295
v2 28,5 to 30,5

G typ. 47
v tot 46,2 to 48,2

. typ. 40
|Zi] 28 t0 52
. typ. 40
|Zi] 28 t0 52
typ. 2,0

12| 141026
1Zo ] typ. 50
> 1

Vo(rms) typ. 1,5
B 50 Hz to 25
typ. 0,3

Vn(rms) < 05
typ. 0,5

Vn(rms) < 1,0

\
A

mA
mA

S = ==

£ ==

dB
dB

dB
dB

dB

k&
k2

k&2

k2
k&

m$2

kHz
mV
mV

mV
mV




10 W car radio power amplifier TDA1020

Ripple rejection (note 4)

at f=100 Hz; C2=1uF RR typ. 44 dB

- > 48 dB

at f=1kHz to 10 kHz RR typ. 54 dB
Bootstrap current at onset of clipping (pin 4)

RL=4Qand2Q 14 typ. 40 mA
Stand-by current (note 5) Isb < 1 mA
Crystal temperature for —3 dB gain Te > 150 °C
Notes

1. Measured with an ideal coupling capacitor to the speaker load.

2. Measured with a load resistor of 40 k2.

3. Measured according to IEC curve-A.

4. Maximum ripple amplitude is 2 V; input is short-circuited.

5. Total current when disconnecting pin 5 or short-circuited to ground (pin 9).
6. The tab must be electrically floating or connected to the substrate (pin 9).

V.

V.
V.
c2 f f C5 f ripple voltage
- stand-by g
100nF R1 330kS2 switch 100"‘FT r\meter
4 Vv O +
5 3 O/
100 uF
TDA1020 g

4
pall '
. c7
o—[F-24— rreamp. POWER - c8

+

AMP.
1uF / 1mF Vp
c6 (1
100nF 5
Vi 9 |-7_-| 6 1 R
R2
C3 H 4,72
150nF ===C4
3,3nF )
© % ) EETTYYITACh
2
(1) With R_ =2 Q, preferred value of C8 = 2200 uF.

Fig. 3 Test circuit.
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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 6to23 V
Operating ambient temperature Tamb —30to +80 °C
Supply voltage (pin 9) Vp typ. 20 V
Current consumption (pins 4, 5, 12, 13 unloaded) lg typ. 29 mA
Maximum input signal handling (r.m.s. value) Vi(rms) typ- 6V
Voltage gain Gy typ. 1
Totai harmonic distortion dtot 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

TDA1028

RATINGS

Limiting values in accordance with the Absolute Maximum System (1EC 134)

Supply voltage (pin 9)
Input voltages (pins 2, 3, 6, 7, 10, 11, 14, 15)

Switch control voltage (pin 1 and 8)
Input current

Switch control current

Total power dissipation

Storage temperature

Operating ambient temperature

CHARACTERISTICS
Vp =20 V; Tamp = 25 OC; unless otherwise specified
Current consumption
without load; 14 5: 12, 13=0
Supply voltage range

Signal inputs

Input offset voltage of
switched-on inputs (Rg < 1.kS2)

Input offset current of
switched-on inputs

Input offset current of
a switched-on input with respect to
a non-switched-on input

' Input bias current
independent of switch position
Capacitance between adjacent inputs
D.C. input voltage range
Supply voltage rejection ratio; Rg < 10 k2

Equivalent input noise voltage

Rs < 1 k; f = 20 Hz to 20 kHz (r.m.s. value)
Equivalent input noise current

f =20 Hz to 20 kHz (r.m.s. value)

Crosstalk between a switched-on input
and a non-switched-on input;
measured at the output at Rg <1 k&; f=1kHz

Signal amplifier

Voitage gain of a switched-on input
atl4;5;12;13=0; R =<

Current gain of a switched-on amplifier

Vp
Vi
_..V|
Vs
1l
.._|s
Ptot
Tstg
Tamb

Vi
SVRR

Vn(rms)

In(rms)

Gy
Gj

max. 23
max Vp
max. 0,5
0to 23

max. 20
max. 50
max. 800
—55 to + 150
—-30to +80
typ. 2,9
1,6t04,2

6 to 23

typ. 2
< 10
typ. 20
< 200
typ. 20
< 200
typ. 250
< 950
typ. 0,5
3to 19

typ. 100
typ. 35
typ. 0,05
typ. 100
typ. 1
typ. 10°

mA
mA
mW
oC
oC

mA
mA

mV
mV

nA
nA

nA
nA

nA
nA
pF
uV/Vv

uVv

nA

dB

W (January 1980



TDA1028

CHARACTERISTICS (continued)

Signal outputs
Output resistance

Output current capability (pins 4, 5, 12 and 13)

Frequency limit of the output voltage
)=1V; Rg < 1k&;
MQ; C =10 pF

at Vj(p
Ry = 16)

Slew rate (unity gain) AV4. 5. 12; 13-16/At
at R =10 MQ; C| =10 pF

Switch control

switched-on interconnected control voltages
inputs pins V1-16 Vg.16
-1, 111 2-4,15-13 H -
1-2, 11-2 3-4, 14-13 L -
-1, 1Iv-1 7-5, 10-12 - H
111-2, 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; R1.16, Rg.16 > 33 MQ.

VsH
VsL

ISH
—IsL

typ.

typ.

typ.

AV

AWAN

400 Q
5 mA

1,3 MHz

2 V/us

»
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Signal-sources switch

TDA1028

APPLICATION INFORMATION

Vp=20V; Tamp = 25 OC; measured in Fig. 1; Rg = 47 k2; Cj = 0,1 uF; Rpjas = 470 k2; R =4,7kQ;
C = 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)
atVij=5V;f=1kHz
at Vi=5V;f=20 Hz to 20 kHz

Output signal handling

dtot = 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 (pins 4, 5, 12 and 13)

Vj=5V,; f=20Hz to 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 C;j.

Gy

AV,

dtot
dtot
dtot

Vo(rms)

Vn(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

%
%
%
\)
v
uv

uVv

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

7275947.1

In/VE

(pA /VHz)

10

1071

10

102 103

Fig. 2 Equivalent input noise current.
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10%
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Vo /VF
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103
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Fig. 3 Equivalent input noise voltage.
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Signal-sources switch TDA1028

7275944
0,8
diot
(%)
0,6
Z| =1MQ//100pF
| HEEEEEEEEN
NEEENEEENE
0,4 Z, =4,7kQ//100pF ——-q
& 1
[]
L]
0,2
!!L_
y
|
U
= N S I . 2 =
0 - .y . P e o =l L
0 2 4
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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TDA1028

7276420
30
f=1kHz
diot = 1%
VO RL = oo
(V) T
max 1
4
20 A
4
4
I/’
10
r.m.s.
1 min
il
05 I 1 25
5 vpw
Fig. 5 Output voltage as a function of supply voltage.
2 7275946
10
Vi (rms)
(zV)
/
Py
10
]
L .
e
/
Pai
4r
&
//
1
1 10 102 108

R; (k§2)

Fig. 6 Noise output voltage as a function of input resistance; G, = 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

Vp
|
I \
Vio—{—31%
+
(<23v) TDA1028
swiTcH |
CONTROL

7

7275942.1

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 nA), as well as, when the
supply voltage (pin 9) is switched off.

January 1980
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Signal-sources switch

\ L TDA1028

7284182
AG,
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O p==T o] N off—
— rumble filter scratch filter
on on
-10
\
J \
\\
—20 i \
\
/ \
=30 7 \
/A \
/
—-40 Vi \
/
\
-50
10 102 103 104 f (Hz) 105

Fig. 9 Frequency response curves for scratch/rumble filters in Fig. 8.

January 1980

n



TDA1028 J L

"4oUMs 03Ja]s/0UOW € SE Pasn §ZOLYAL 4O ieH 0L ‘Bid

v8Lv82L 4 , .\.§ﬁ
ouowd O oasals vAgL = 41001
AQOC+
B>AoL
S
TA0L -
V.
ﬁu@u ue
9l T pue IIT - -
TOH1NOD 001 0ol
" ONn_i.I 6 HOLIMS
A |
|
e :.L 1o ({500 ="Sy)
ybu A.I_ —___1— Z1 L+ IIOIT? 1L . o
qigL OOl g ] - . Qe
] dnL'y
8z0LvaL z/L “
|
‘1ndino ] + l'o 9 Adn_ovum%v
+ indui
- T o h be
ELE7
T T
BA0L




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 6t023 V
Tamb —30to+80 °OC

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 V

Vi(rms) typ 6V
Gy typ. 1

dtot typ. 0,01 %
o typ. 70 dB

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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TDA1029 J L

1HIn

1

signal sources

Rg =47k (8x)

Rpias =470 kS2 (8x) D

—
—J

C;=0,1uF (8x) == = — =
signal inputs | II-4 -3 o-2 Io-1 1-4 I-3 I-2 I-1
8 7 6 5 4 3 2 1
y y Y y
-4 -3 -2 -1 1-4 1-3 1-2 1-1
g (Ls 2 |1 4 ls 2 |1
o l¢) [ o)
{ 4
SWITCH T SWITCH T
+ +
BIAS Sa] switcn |52 CS}SEPUL'\T(
VOLTAGE CONTROL VOLTAGE
. S3
4 4 4
10 |1 12 13 14 15 ﬂLns
signal signal
tput output
T 14 3|2 1 o 4
L IS o— Vp .
R =4,7kQ C_=100pF ’ RL=4,7kQ C_=100pF
4 l 7 l

L
100

uF
(15V)
2

Fig. 1 Block diagram.
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Signal-sources switch TDA1029

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Supply voltage (pin 14) Vp max. 23 Vv
input voltage (pins 1 to 8) \7 max. Vp

-V max. 05 V
Switch control voltage (pins 11, 12 and 13) Vg 0to23 V
Input current e ] max. 20 mA
Switch control current —lg max. 50 mA
Total power dissipation Ptot max. 800 mw
Storage temperature Tstg —55 to + 150 °C
Operating ambient temperature Tamb —30to +80 OC

CHARACTERISTICS
Vp=20V; Tamp = 25 OC; unless otherwise specified
Current consumption

. , A
without load; Ig = 115 =0 114 typ. t: : zA
Supply voltage range (pin 14) Vp 6to23 V
Signal inputs
Input offset voltage
of switched-on inputs
typ. 2 mV
Rg < 1kQ Vio <Vp 10 my
Input offset current i
typ. 20 nA
of switched-on inputs lio <yp 200 zA
Input offset current
of a switched-on input with respect to a ty 20 nA
non-switched-on input of a channel lio <p. 200 nA
Input bias current
independent of switch position I t<yp. ggg :2
Capacitance between adjacent inputs C typ. 0,5 pF
D.C. input voltage range Vi 3t019 V
Supply voltage rejection ratio; Rg < 10 k2 SVRR typ. 100 wpV/V
Equivalent input noise voltage
Rg = 0; f = 20 Hz to 20 kHz (r.m.s. value) Vn(rms) typ. 3,5 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=1kQ; f=1kHz o typ. 100 dB

January 1980
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TDA1029

CHARACTERISTICS (continued)
Signal amplifier
Voltage gain of a switched-on input

atlg=1l15=0; R =0° Gy typ. 1
Current gain of a switched-on amplifier Gj typ. 105
Signal outputs
Output resistance (pins 9 and 15) Ro typ. 400 Q
Output current capability at Vp =6 to 23 V tlg; 1 typ. 5 mA
Frequency limit of the output voltage

Vi(p-p) = 1V: Rg = 1kQ; R_=10 MQ; C|_= 10 pF f typ. 1,3 MHz
Slew rate (unity gain); AVg.16/At; AV 15.16/At

RL =10 MQ; G =10 pF S typ. 2 V/us
Bias voltage

typ. mMmv*
D.C. output voltage V10-16 10210118 V
Output resistance R10-16 typ. 8,2 kQ
Switch control
switched-on interconnected control voltages
inputs pins V1116 V1216 V1316

-1, 111 1-15, 59 H H H

1-2, 11-2 2-15, 6-9 H H L

1-3, 11-3 3-15,79 H L H

1-4, 11-4 4-15, 89 L H H

1-4, 11-4 4-15, 8-9 L L H

1-4, 11-4 4-15, 89 L H L

1-4, 11-4 4-15, 8-9 L L L

1-3, 11-3 3-15,79 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

Vg <15V.

Control inputs (piﬁ;1 1,12 and 13)
Required voitage

HIGH

LOW

Input current
HIGH (leakage current)
LOW (control current)

* V1016 is typically 0,6°V14.16 + 1,5'VBE-

** Or control inputs open (R11,12,13—16 > 33 MQ).

VsH
VsL

ISH
—IsL

> 33 v**
< 21V
< 1 pA
< 250 pA

January 1980\l (



Signal-sources switch TDA1029

APPLICATION INFORMATION

Vp=20V; Tamb = 25 9C; measured in Fig. 1; Rg = 47 k§; Cj = 0,1 uF; Rpjas = 470 k2; R_= 4,7 k&2;
CL = 100 pF (unless otherwise specified)

Voltage gain Gy typ. —1,6 dB
Outtﬁu?nvolzzge variation when switching AVg.16: typ. 10 mV
e npu AV15.16 < 100 mV
Total harmonic distortion
over most of signal range (see Fig. 4) dot typ. 0,01 %
Vi=5V;f=1kHz dtot typ. 0,02 %
Vj=5V;f=20Hz to 20 kHz diot typ. 0,03 %
Output signal handling > 50 V
diot = 0,1%; f = 1 kHz (r.m.s. value) Vo(rms) typ. 5:3 v
Noise output voltage (unweighted)
f =20 Hz to 20 kHz (r.m.s. value) Va(rms) typ. 5 uv
Noise output voltage (weighted)
f =20 Hz to 20 kHz (in accordance with DIN 45405) Vi typ. 12 pVv
Amplitude response AV ;
Vi =5 V; f=20 Hz to 20 kHz; C; = 0,22 uF avole < 0,1 dB *
15-16

Crosstalk between a switched-on input
and a non-switched-on input;

measured at the output at f = 1 kHz o typ. 75 dB **
Crosstalk between switched-on inputs
and the outputs of the other channels o typ. 90 dB **

*  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.
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Fig. 2 Equivalent input noise current.
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Fig. 3 Equivalent input noise voltage.
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Signal-sources switch TDA1029

7275944

0,8
diot
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Z| =1MQ//100pF
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Fig. 4 Total harmonic distortion as a function of r.m.s. output voltage.
—— f=1kHz; — - — - f=20kHz.
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TDA1029

30 7272937
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deoe = 1%
tot
Vo;15-16 RO_
L— oo
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max 1
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-
min —
Ll |
0 1

15 Vp (V) 25

Fig. 5 Output voltage as a function of supply voltage.
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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 TDA1029

APPLICATION NOTES
Input protection circuit and indication

Vp
TDA1029
Il max
Vio—{—1<
Vp ——————
' l\

—O |
|
SWITCH
CONTROL

o ® Iﬂ '12r_‘p3

(<23vV)

ISR Y
]

wr 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 uA), as well as, when
the supply voltage (pin 14) is switched off.
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TDA1029

+20Vd.c.
0,22uF L 14
; ) (gx)
(8x 470k pin connected to OV
RADIO 0,22uF r{:—< " or LOW level :
input L (@ —{} F—") none = radio
N 12 13 = pick-up
r{:—‘ F— { 12=tape1
input R (07— {} 13 11 = tape 2
TAPE 1
(4x)
AR R i e
820 15 L L
k2
L ;; TDA1029 OUTPUT
R [—E_‘
20 - lr
820 8 9 R
s ey TAPE 2 ; R
AR T
4 5
z »
4 o1 L, L0171
WF T TR

>t
1

___[>__{l [

v +
=
N 100uF ; ;6
PREAMPLIFIER 4 4
(with RIAA equalization)
1M 1MQ
Y W% 7284050.1A

Fig. 8 TDA1029 connected as a four input stereo source selector.
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Signal-sources switch

TDA1029

+20V d.c.
0,22uF i T"*
(8x) 10
7 (8x) 470kQ — pin connected to 0V
RADIO 0,22uF l—_{:H . " or LOW level :
input L (o i} F—") none = radio
N v 12 13 = pick-up
1—(:—‘ 5 — 12 = tape 1
input R (O {} 2 13 | 11=tape2
TAPE 1
— 3
15 L
— 7
TDA1029
—n
9 R
— 8
I—-I_'__’f—< 2
| — 6
1oof J;G
d P
PREAMPLIFIER " 4
(with RIAA equalization)
0V or LOW = AUX. on
1 9
(8x)
0 (ZBZX)F 470kS2 [ ]
,22 1 [—D«
A e —it <] a | [ MeF 22k =
5,6k 30 p el k{} il yo—O I —
1 |- e} | —
L o | TAPE —
;; I §4 LINE
7 [—(:3—‘ 15 ouT
i} ! 13 | ATF 2,2k
N 71N rall O
= o N1
; TDA1028 47k 47 k2
MONITOR 7 1} . ;/; ;
Kr. D 5
l—(:l—< - L
I L o
| OUTPUT
; H ] 10 |
12
> R
411;1_:]— n %_‘D
T 1F 0|
7284042.1A
Fig. 9 TDA1029 and TDA1028 connected as a 18 J;G
five input stereo source selector with monitor- 4
ing facilities. OV or LOW = monitor on
January 1980 1



TDA1029 J L

1
I
0,68
left 0,33uF 0,15uF uF
input —{} i}
(Rg=400%) .
68nF 33nF| 0,15uF I " output
—=—F |
27k 27k82 :
|
47 F/ ’ I TDA1029
0,
i '-—:)j . !
' |
right 0,33uF  0,154F o,eauF’_{Z]"l o | ;
input F——+ ) __1
(Rg=400Q) 0,15 2 “ 9 right
68nF 33|nF ;;F GW ?3 St | output
' L 7 Q4 | Vp
[ I 1 (+20V)
27kQ ESZL ’—E‘“l | i
- 2 L - 16 T
7 77 1uF 1 &
Eg[] []Eg 10 BIAS SWITCH
VOLTAGE CONTROL
= 100uF
(15V)
7 11 {12 13
ono off on off
mute 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 Vitie | V12116 | V1316
linear H H H
subsonic filter ‘on’ H H L
rumble filter ‘on’ H L X
mute ‘on’ L X X

-
N



Signal-sources switch TDA1029

7284183
Gy
(dB)
0 ”-—----—- —— >
7 /
—1—linear jl -
- /
10 ~ VA
/ y
/ /
- /

20 y -
subsonic £ /£ rumble
filter filter

/ /
-30 y 7/
/ /
- / /
40 ~
/ /
VA /
/
-50
1 10 102 f (Hz) 103

Fig. 11 Frequency response curves for the circuit of Fig. 10.
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TDA1059B

MOTOR SPEED REGULATOR WITH THERMAL SHUT-DOWN

The TDA1059B 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

Supply voltage

Internal reference voltage
Drop-out voltage

Limited output current
Multiplication coefficient

Vp=V2.1
Vet
V3.1
13lim

typ. 9V
33to16 V
typ. 1,3V
typ. 1.8 V
typ. 06 A
typ. 9

PACKAGE OUTLINE

Fig. 1 TO-126 (SOT-32).
Pin 1 connected to metal part of mounting surface.

Dimensions in mm

> r%gx - < 78max >

3,2

3,0

5

088 ||
max

(1) Within this region the cross-section of the leads is uncontrolled.
' (November 1982 1



TDA1059B

Hiti

Vp
R20
[ -0 +—
CRYSTAL
TEMPERATURE | | REFERENCE
LIMITER VOLTAGE K R32
K_‘A_—'ﬂ
+ <
+ |- I
CURRENT AY _‘v’
LIMITER g :‘ e
.
1
b
[
11
I.'J
i o— 7274790.1
4
Fig. 2 Functional diagram.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vp=Vo_q max. 16 V
Storage temperature Tstg —55 to + 160 °C
Operating ambient temperature (see Fig. 3 and note) Tamb —25to+ 130 ©°C
THERMAL RESISTANCE
From junction to case Rthj-c = 10 K/W
From junction to ambient Rthj-a = 100 K/W
7274789.1
1500
Ptot
(mW)
1000
500
0 [~
-25 0 25 50 75 100 0125 150
Tamb (°C)

Note

Fig. 3 Power derating curve.

At ambient temperatures above 130 OC, the crystal temperature limiter decreases the internal power

consumption.

N
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Motor speed regulator

TDA1059B

CHARACTERISTICS

Vp=9V; Tymp = 25 °C; 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=33V;I3=80mA
Drop-out voltage
1I3=80 mA; AV o =5%
Quiescent current; I3 =0
Limited output current*

Multiplication coefficient
1I3=50 mA = 10 mA

Line regulation
Vp=331t0 16 V at I3 =50 mA

reference voltage variation
multiplication coefficient variation
13=50+ 10 mA

input current variation; I3 = 50 mA

Load regulation

reference voltage variation
13 =20 to 80 mA

multiplication coefficient variation
1I3=30£10t0 70 £ 10 mA

Temperature coefficient
13=50 mA; Tymp =—15 to + 65 °C

reference voltage variation

multiplication coefficient variation
Alz =110 mA

Vp=Va.1
Vref

V3.1

lq

13lim
Alg

Aly

AV et
Vet

[AVp

Ak
— /AV
i /AVP
Aly
AVp

AV ref /Al3
Vref

Ak
2% al
i /Al

AV et

/ATamb
ref

Ak
T /ATamb

Alg
ATamb

min. typ. max.
3,3 9 16
1,24 1,3 1,36
— 1,8 2,06
1,8 2,3 2,8
0,3 0,6 1
8,5 9 9,5
-0,115 0 | +0,115
- 0,86 -
-15 0 + 20
0 19 38,5
-0,075 0 | +0,075
-0,03 0 +0,03
- 0,008 -
-2 0 +2

mA

%/V

%/V

nA/N

%/A

%/mA

%/K

%/K

MA/K

* 1f 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 TDA1059B will be damaged if the supply voltage is higher

than 10 V due to parasitic oscillations.
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TDA1059B

VP Note

For start operation: Vgf 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.

72747911

Fig. 4 Test circuit.

APPLICATION INFORMATION Ve

R20 Vref (2)<3’Dllm ‘[Vm

R32
—»

oM

, 3
o i/
Lc ]
“L‘ 0,1 uF B’Ef k
—r
+ |-
3
1 TDA10598
(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 Q + 100 2 (variable).
Fig. 5 Example of using the TDA1059B in a d.c. motor speed regulation circuit.
4 November 19 "\ /
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Motor speed regulator

TDA1059B

Motor equations

Em = oqn where: «1, ap = motor constant

= apr n = number of revolutions

r = motor torque

Ep, = back electromotive force
Rm = motor resistance

The back electromotive force (Ep,) in Fig. 5 can be expressed (excluding diode D) as:

<
3
[

= Em+ Rmim

Em=(Rkﬂ_Rm ) |m+vref{1+% (1+% )}+R20.I0
and including diode D, as:
Em= (B_kZ_O - Rm)‘m+(Vref+VD> {1 +§—§g <1+—|1<- )}+ R20.14

Speed regulation is constant when E, is independent of Im variations; this will be obtained when

R20 = kR, :

Em, and therefore the motor speed, is regulated by R32. A practical condition for stability is

R20 < kRpp.

November 1982

5






TDA1059C

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

Suppy voltage

Internal reference voltage
Drop-out voitage

Limited output current
Multiplication coefficient

Vp=

{, Vref

V3.1
13lim
k

V21 tygls to 1?5 x
typ. 1,1V
typ. 1,0V
typ. 06 A
typ. 9

PACKAGE OUTLINE

Fig. 1 TO-126 (SOT-32).
Pin 1 connected to metal part of mounting surface.

max

< 7.8 max |

Dimensions in mm

3,75 I

1,1
max

(1) Within this region the cross-section of the leads is uncontrolled.
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TDA1059C

Vp
2 R20
[ O
REFERENCE
VOLTAGE ! R32
——A—
3
t O <«
1= |
CURRENT X [
LIMITER r".\
.
‘ ‘ T
b
[
[
v 1
Iy -
© 7284215
4
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 —55 to + 150 °C
Operating ambient temperature (see Fig. 3) Tamb —25to + 150 °C
THERMAL RESISTANCE
From junction to case Rth j-c = 10 K/W
From junction to ambient Rth j-a = 100 K/W
1500 7284214
Ptot
(mW)
1000 =
500
0
-25 0 25 50 75 100 125 150
Tamb (°c)

Fig. 3 Power derating curve.

N

Y
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Motor speed regulator TDA1059C

CHARACTERISTICS

Vp =9 V; Tamp = 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=Vog1 2,5 9 15 V
Internal reference voltage
Vp=25V;I3=80mA Vief 1,05 1,1 1,15 V
Drop-out voltage
13 =80 mA; AV gt = 2% V3.1 - 1,03 1,25 V
Quiescent current; I3=0 E Iq 2,2 2,7 3,2 mA
Limited output current 13lim 0,3 0,45 1A
Multiplication coefficient Alg
I3=50 mA £ 10 mA k=KE 85 9 9,5
Line regulation
Vp=25t0 15V at I3 =50 mA
AV
reference voltage variation v r:f/AVp 0,04 0,18 0,22 %/V
re
multiplication coefficient variation Ak
1I3=50% 10 mA —-|—(—/AVP - 0,86 - %/V
Alp
input current variation; I3 = 50 mA — 0 156 30 pA/V
AVp
Load regulation
reference voltage variation ref
13 =20 to 80 mA /Alg 0 30 45,5 %/A
Vref
multiplifaction coefficient variation Ak ’
1I3=30£10t0o 70+ 10 mA —k—/AI3 - 0,04 — %/mA
Temperature coefficient
13=50 mA; Tamp =—15 to + 65 °C
\Y,
reference voltage variation v ref /ATamp —0,036 0 [+0,036 %/K
ref
multiplication coefficient variation Ak
Alg =+ 10 mA 3 /AT amb - 0,008 — %/K
Al
input current variation 2 - 4 — uA/K
ATamb
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TDA1059C

Vp Note
For start operation: V ef must start with final
Vp = 6 V and a time constant of 3 7= 100 ms
6 ) in which 7 = R.C.; R = source impedance,
C = by-pass capacitor.

72747911

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
727479214 as function of temperature.

(2) Motor example (without diode D):

Catalogue no. 9904 120 01806; n = 2000 rev/min; R20 = 180 Q (+ 2%); R32=39 Q + 47 Q (variable).

Fig. 5 Example of using the TDA1059C in a d.c. motor speed regulation circuit.

4 November ‘ssz\l (



Motor speed regulator TDA1059C

Motor equations

Em=an where: a1, ag = motor constant

Im = oor n = number of revolutions

r = motor torque

Em = back electromotive force
Rm = motor resistance

The back electromotive force (Ey,) in Fig. 5 can be expressed (excluding diode D) as:

R20 R20
Em=<.__'.(_._Rm) Im* Vref { 1+R_3§ (1+% )}+R20.Io

Vim=Em+ Rmim

and including diode D, as:

Em=(%)—am) |m+(vref+vD){1+%(1+1§)}+R20.10

Speed regulation is constant when Ep, is independent of |y, variations; this will be obtained when
R20 = kRpy,.

Er, and therefore the motor speed, is regulated by R32. A practical condition for stability is
R20 < kRpy.

November 1982

5






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

Supply voltage range
Ambient temperature range

Vp typ. 15 V
Ip typ. 22 mA
Vi typ. 2,2 pv
Vi typ. 30 uv
Vi typ. 650 mV
Vo typ. 340 mV
dtOt typ. 0,5 %
AvV; typ. 91 dB
fosc 0,6 to 31 MHz
Vosc typ. 140 mV
AV; typ. 100 dB
Vp 75t018 V
Tamb —30to +80 °C

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

W (January 1980
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AM receiver circuit

TDA1072

RATINGS

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

Supply voltage (pin 13)
Voltage on pin 2

H.F. inputs

Voltages between:
.pins 14 and 15
pins 14 and 16
pins 15 and 16
Or currents:
pin 14
pin 15
Storage temperature range
Operating ambient temperature range

CHARACTERISTICS

Vp=V13.16
V216

*V14.15
V14-16
V1516

*l1q
s

Tstg
Tamb

max. 23
0to 23

max. 12
max. Vp
max. Vp
max. 10
max. 10
—55 to + 160

—30 to + 80

Vp=15V; Tamp = 25 °C; f; = 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)

Supply current; without load (I L(11)=0)

H.F. preamplifier and mixer
D.C. input voltages

Input impedance
V; <300 uVv

Vi>10mv

Outpuf impedance

Maximum conversion conductance

Maximum i.f. output voltage (peak-to-peak value)
Output current capability

Control range of preamplifier

Maximum h.f. input voltage (peak-to-peak value)

* S\ is defined as 15(1)/Vi.

Vp

Ip

V14-16: V15-16
Zi(14-16):Zi(15-16)
Zi(14-16):Zi(15-16)

Z5(1-16)
Sm
Vo(1)(p-p)

lo(1)
ASm

Vi(14-15)(p-p)

7,5t018

typ. 22
15 to 30

<<<

mA
mA

ocC
oc

mA
mA

typ.2,75 (4Vgg) V
typ. 6 k2
typ. 6 pF
typ. 9 k&2
typ. 2,5 pF
> 200 k&2
typ. 4 pF
typ. 556 mA/V*
typ. 28 V
typ. 1 mA
typ. 30 dB
typ. 28V
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TDA1072

CHARACTERISTICS (continued)

Oscillator

Frequency range fosc(12) 0,6 to 31 MHz
Oscillator impedance range Z1(12) 110 200 k2
Controlled oscillator amplitude Vosc(12) Zp' ;?)g zx
D.C. output voltage (1} (11) =0) V11-16 typ.Vp-1,3 V
Output load current range =l (11) O0to 15 mA
Output resistance; 1| (11) =5+ 0,5 mA Ro(11) typ. 7Q
Oscillator frequency output (pin 10)

Output voltage (peak-to-peak value)

R10-16 = 15k (R (10)) Vo(10)(p-p) ~ tyP. 200 mV
Output resistance Ro(10) typ. 150 Q
Allowable output current (peak value) lo(10)M < 2 mA
I.F. amplifier and a.f. stage
D.C. input voltages V3.16; V4-16  typ. 2V

typ. 3 kQ
Input impedance Zj(3) 241039 kQ

typ. 4 pF
Max. i.f. input voltage; m = 80%; diot = 3% Vi(3) typ. 75 mV
Control range; V, = —6 dB AV; typ. 62 dB
A.F. output voltage; Vj(3) = 2 mV; without load Vo(6) typ. 350 mV
A.F. output resistance Ro(6) typ. 3,6 k2
Field-strength indication
D.C. indicator voltage

Vi=0; Ry () =27 k2 Vo.16 A

Vi =500 mV; Ry (g) = 2.7 kQ Vo.16 R g:? M
Output current capability —Ig > 1,2 mA
Output resistance; —Ig = 0,5 mA Ro(9) typ. 250 Q
Leakage voltage at the output; + Ig <1uA; :

at AM switch off (Vo.1=3,5 V) Vo.16 typ. 6V

Fiy
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AM receiver circuit TDA1072

Stand-by switch
Switching voltage V.16 typ. 26 V
Required control voltage*
AM on Vo.16 < 2V
AM off Va.16 > 3,6 V**
Input current
AM on; switching current —l2 < 100 upA
AM off; leakage current (V.16 = V3.16) tlp < T A

APPLICATION INFORMATION

Vp =15 V; Tamp = 25 9C; measured in Fig. 1; f; =1 MHz (h.f.); f, = 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 =26 dB Vi typ. 30 uVv

S+ N/N =46 dB Vi typ. 550 uV
H.F. input voltage for a.g.c. operation Vi typ. 14 uVv
Control range for AV, =6 dB

reference value V; = 500 mV AV typ. 91 dB
Maximum h.f. input voltage

diot = 3%; m = 80% Vi typ. 0,65 V

dtot = 3%; m = 30% Vi typ. 09V

dtot = 10%; m = 30% Vi typ. 1.3V
A.F. output voltage; Vi =2 mV Vo typ. 340 mV
Change of a.f. output voltage; V; =2 mV AVq typ. +2 dB
H.F. input voltage; Vo = 60 mV Vi typ. 4 uVv
Total distortion of a.f. output voltage

Vi=2mV; m=80% dtot typ. 05 %

= e = typ. 1,8 %

Vi =500 mV; m = 80% diot < 3 ‘y‘: ‘
Signal plus noise-to-noise ratio of a.f. output voltage

Vi=2mV S+ N/N typ. 50 dB
I.F. bandwidth (-3 dB) B typ. 4,6 kHz
I.F. selectivity

Af =+9 kHz S(9) typ. 30 dB

Af =+ 36 kHz S(38) typ. 60 dB

* At allowable ambient temperature range and supply voltage range.

** Also achieved at open input.
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TDA1072

7275954.1
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VO
(mV) S+N
v (m=30%)
/
102
7
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N
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1 q
107 1 10 102 103 104 10° 106
Vi (V)

Fig. 2 A.F. output voltage as a function of h.f. input voltage; fi=1MHz (h.f.); Rg =50 Q; f, =0,4 kHz.

4 ’ 7275955
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Fig. 3 Indication voltage as a function of h.f. input voltage; Rg.16 = 2,7 kS2.
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AM receiver circuit

TDA1072

7275956

6 [T 60
! ]
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N
% (m=30%)
7
4 — 40
pd d
7 tot
2 20
\
\
\
/, \
Y N
N
0 4 5 60
2 3 0 10 10
1 10 10 10 1 Vi (uV)
Fig. 4 Total distortion and signal plus noise-to-noise ratio as a function of h.f. input voltage; for
diot : fm = 0,4 kHz; m = 80%. 7275957
10
dtot >
" \\ \\\ 0
C7-16
N
\\
C7 16 = 2,2 HF \.
1
e T
4
\ 7
V.
\\ . ___.«—",
N
10!
2 3 a
10 10 10 fr (Hz) 10

Fig. 5 Total distortion as a function of the modulation frequency; Vi=10mV; f; = 1 MHz; m = 80%.

Cg.16 = 22 uF.
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TDA1072
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Fig. 6 Frequency responses (wobbled) for various conditions:
——— with a.f. and i.f. filter
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— - — with a.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; fi =1 MHz (h.f.);
fm = 0,4 kHz.




AM receiver circuit TDA1 072

7275953
dtot §f*\j;@
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6 60
S—+N T
N p=
(m=30%)
!
4 7 40
)i
2 4 20
A
N4
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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%.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1074A

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

DUAL TANDEM ELECTRONIC POTENTIOMETER CIRCUIT

GENERAL DESCRIPTION

The TDA1074A is a monolithic integrated circuit designed for use as volume and tone control circuit
in stereo amplifiers. This dual tandem potentiometer IC consists of two ganged pairs of electronic
potentiometers with the eight inputs connected via impedance converters, and the four outputs driving
individual operational amplifiers. The setting of each electronic potentiometer pair is controlled by an
individual d.c. control voltage. The potentiometers operate by current division between the arms of
cross-coupled long-tailed pairs. The current division factor is determined by the level and polarity of
the d.c. control voltage with respect to an externally available reference level of half the supply voltage.
Since the electronic potentiometers are adjusted by a d.c. control voltage, each pair can be controlled
by single linear potentiometers which can be located in any position dictated by the equipment styling.
Since the input and feedback impedances around the operational amplifier gain blocks are external, the
TDA1074A can performs bass/treble and volume/loudness control. It also can be used as a low-level
fader to control the sound distribution between the front and rear loudspeakers in car radio installations.

Features

® High impedance inputs to both ‘ends’ of each electronic potentiometer
® Ganged potentiometers track within 0,5 dB
® Electronic rejection of supply ripple
® Internally generated reference level available externally so that the control voltage can be made to
swing positively and negatively around a well-defined 0 V level
The operational amplifiers have push-pull outputs for wide voltage swing and low current consumption
The operational amplifier outputs are current limited to provide output short-circuit protection
® Although designed to operate from a 20 V supply (giving a maximum input and output signal level
of 6 V), the TDA1074A can work from a supply as low as 7,5 V with reduced input and output
signal levels

QUICK REFERENCE DATA

Supply voltage (pin 11) Vp typ. 20 V
Supply current (pin 11) Ip typ. 22 mA
Input signal voltage (r.m.s. value) Vi(rms) max. 6V
Output signal voltage (r.m.s. value) Vo(rms) max. 6 V
Total harmonic distortion THD typ. 0,05 %
Output noise voltage (r.m.s. value) Vno(rms) typ. 50 uV
Control range Aa typ. 110 dB
Cross-talk attenuation (L/R) Qot typ. 80 dB
Ripple rejection (100 Hz) @100 typ. 46 dB
Tracking of ganged potentiometers AGy, typ. 0,5 dB
Supply voltage range Vp 75t023 V
Operating ambient temperature range Tamb —30to+80 ©°C

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102CS).
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TDA1074A
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7287196

Fig. 1. Block diagram and basic external components; 11 (at pin 9) and I¢o (at pin 10) are control in-
put currents; V1 (at pin 9) and V¢ (at pin 10) are control input voltages with respect to Vyef = Vp/2
at pin 8; Z1 = 22 = Z3 = Z4 = 22 kQ2; the input generator resistance Rg = 60 ; the output load
resistance R|_ = 4,7 kS2; the coupling capacitors at the inputs and outputs are C; = 2,2 uF and Cq =10uF
respectively.
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Dual tandem electronic potentiometer circuit TDA1074A

DEVELOPMENT SAMPLE DATA

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pin 11) Vp max. 23 V
Control voltages (pins 9 and 10) +Ve1it Vg2 max. 1V
Input voltage ranges (with respect to pin 18)

atpins 3,4,5,6, 13,14, 15, 16 Vi Oto Vp V
Total power dissipation Piot max. 800 mw
Storage temperature range Tstg —56 to + 150 °C
Operating ambient temperature range Tamb -30 to +80 ©C

THERMAL RESISTANCE
From crystal to ambient Rthecr-a = 80 K/W

REMARK

The difference between the TDA1074 and its successor the TDA1074A is shown in Fig. 2 as the
different component configuration at pin 8.

TDA1074 TDA1074A
I J I 8 I

15kQ E”ﬂ 100nF
+
47uF ]’:
7 7287192

Fig. 2 Component configuration at pin 8 showing the
difference between the TDA1074 and the TDA1074A.
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TDA1074A

APPLICATION INFORMATION
Treble and bass control circuit

Vp =20 V; Tamp =25 °C; measured in Fig. 3; Rg =60 2; R|_>4,7 k2; C|_< 30 pF; f = 1 kHz; with
a linear frequency response (Vg1 = Vo =0 V); unless otherwise specified

parameter symbol min. typ. max. unit
Supply current (without load) Ip 14 22 30 mA
Frequency response (—1 dB)

Ve1=Ve2=0V f 10 - 20 000 Hz
Voltage gain at linear frequency

response (Vo1 =V =0V) Gy* - 0 - dB
Gain variation at f = 1 kHz

at maximum bass/treble boost or

cutat+ Vg1 =+ Vg =120 mV AG* - +1 - dB
Bass boost at 40 Hz (ref. 1 kHz)

Vg2 =120 mV — 17,5 — dB
Bass cut at 40 Hz (ref. 1 kHz)

—V¢e2 =120 mV - 17,5 - dB
Treble boost at 16 kHz (ref. 1 kHz)

Vg1 =120 mV - 16 - dB
Treble cut at 16 kHz (ref. 1 kHz)

—Ve1 =120 mV - i6 - dB
Total harmonic distortion

at Vg(rms) = 300 mV

f =1 kHz (measured selectively). THD - 0,002 - %

f =20 Hz to 20 kHz THD - 0,005 - %

at Vo(rms) =5V

f=1kHz THD - 0,015 0,1 %

f =20 Hz to 20 kHz THD - 0,05 0,1 %
Signal level at THD =0,7%

(input and output) Vi: o(rms) 55 6,2 - \
Power bandwidth at reference

level Vg(rms) =5V (=3 dB);

THD =0,1% B — 40 - kHz
Output noise voltages

signal plus noise (r.m.s. value);

f =20 Hz to 20 kHz Vno(rms) - 75 - uv

noise (peak value); weighted to

DIN 45405; CCITT filter Vho(m) - 160 230 v

>




Dual tandem electronic potentiometer circuit TDA1074A

UEVELUFMEN I SAMPLE DAILA

Treble and bass control circuit

parameter symbol min. typ. max. unit

Cross-talk attenuation (stereo)
f=1kHz Qct - 86 - dB
f=20 Hz to 20 kHz Qet - 80 - dB

Control voltage cross-talk to
the outputs at f = 1 kHz;

Vet(rms) = Ve2(rms) = 1 mV et - 20 - dB
Ripple rejection at f = 100 Hz;
VP(rms) <200 mV ®100 — 46 - dB
Vp (+20V)

100nF
Hi 47uF
A 7 ul
it 12k
p (4Vv)
4
1A : treble (left)
1B : treble (right)
2A: bass (left)
2B : bass (right)
Vi 1A 8
(Rg) s o
Lo22 J
180 k2
22uF V, 2A
7 2 +
" inputs 1 mr—-—Lb
39 kQ
12 RL>4,7kQ
: +— | 33
B 6 3 nF
14 5 ||_ outputs to
power
amplifier
18 28 S0k
\ N / ! Ry >4,7kQ
\
12 7 1> 17 +m R
& + I
22uF Vo 2B
Vret N Vref 12
k2 35;
n
13 16
1H
TDA1074A
4,7 uF
THL 12ke
—1
(4v) 7287195

Fig. 3 Application diagram for treble and bass control.
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TDA1074A

APPLICATION INFORMATION (continued)

-10

—20
—150 -100 -50 0 50 100

7287185
20
Gy \\
—
(dB:O \\\:\\ bass treble | | A1
] /:/,,w
T =1+ 1]]
o =
L S e 21N
B Qg\
-10 Eanill NN
L+ psil ™
|
T
L
-20
2 4
20 10 f(H2) 10

728718

6

|t

1

—

Veo (mV)

Fig. 5 Control curve; voltage
gain (bass) as a function of

contragl unltass [\

the control voltage (V¢o);

f=40 Hz.

150

Fig. 4 Frequency response curves; voltage gain (treble and bass) as a function of frequency.

20 7287187
G, | —
(dB) /

10 /

0
-10 //
—tT
-20
-1560 -100 -50 0 50 100 150
Veq (mV)

Fig. 6 Control curve; voltage
gain (treble) as a function of

the contral vgltage 1\
the control vGitage vc'| ,,

f=16 kHz.
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Dual tandem electronic potentiometer circuit

TDA1074A

e W b VIR W WUV Emfe OSSP

7284087

+20
2010g G, /;/;/ / curve no. value of R
(dB) D4 4/ 5/
o 4 1 10 k2
+1 // /// 2 100 k2
/4 F 3 220 k2
A 4 470 k2
° 5 )
P
// V/A/
v
-10 7
VWi
SNAXA
Y XA
-205 05 _a 1
%max

Fig. 7 Voltage gain (G, = Vo/V;) control curves as a function of the angle of rotation (&) of a linear

potentiometer (R); for curve numbers see table above; f = 40 Hz to 16 kHz.

TDA1074A
(Vp=20V)
+ 10 (9) 8

1 ~—Ve1(2)—

Rl je—C"1—4
& 68kQ Tk 10
n . . . .
4 J;/ Fig. 8 Circuit diagram for
measuring curves in Fig. 7.
7284088.1
8 7287188
Vo (rms) yx

[IE /

/

0 10 20 Ve (V) 30

Fig. 9 Output signal level as a function of Vp;
THD =0,7%;f=1kHz; Vg1 =V =0V.
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TDA1074A

APPLICATION INFORMATION (continued)

0,2 7287189
THD
(%)
0,1
/"’
=
208517 )Y
Jo=T Az L —
ole= | A
0 2 4 6 8
Vo(rms) (V)

Fig. 10 Total harmonic distortion as a function of the output level; Vp =20 V; R|_ = 4,7 kQ;

Ve1 =Ve2 =0V (linear, Gytor =1). f=1kHz; — — — - f=20 kHz.

8 7287190

Vo(rms)

V)
6
reference
T T 0 level
4 \
\ —-3dB

2
0
01 1 10 ¢(Hzy 100

Fig. 11 Power bandwidth at THD = 0,1%; reference level is 5 V (r.m.s.).
100 7287191

Het
(dB)

90

80

70

60

50

2 3 4
10 10 10 10 £ (Hz) 105

Fig. 12 Cross-talk as a function of frequency; linear treble/bass setting (Vg1 = Ve =0 V); Vi=5V;
Rg =60 Q; R =4,7 k2.




Dual tandem electronic potentiometer circuit TDA1074A

Application recommendations

1. If one or more electronic potentiometers in an IC are not used, the following is recommended:

a. Unused signal inputs of an electronic potentiometer should be connected to the associated output,
e.g. pins 3 and 4 to pin 2.

b. Unused control voltage inputs should be connected directly to pin 8 (Vyef).

2. Where more than one TDA1074A IC are used in an application, pins 1 can be connected together;
however, pins 8(V ef) may not be connected together directly.

3. Additional circuitry for limiting the frequency response in the ultrasonic range.

from pin
7(12)
+
12
k&
4(15)
TDA1074A 180 _I_33
Kk T nF
2(17) » output
“J_no 12
pF k2
3(16)
7287193

(1) f_3gB = 110 kHz at linear setting
Fig. 13 Circuit diagram for frequency response limiting.

4. Alternative circuitry for limiting the gain of the treble control circuit in the ultrasonic range.

to pin
4 (15)
VO
N 1,8nF Rgq
Vi H— 5(14)
39 39 TDA1074A
kQ  39kQ k@
39kQ
{1 1 7012)
1,8nF  Rs2
6(13)
7287194

For Rgq = Rgp = 3,3 k2; f_3 4B = 1 MHz at linear setting
For Rg1 = Rg2 =0 £;f_3 gp = 100 kHz at linear setting

Fig. 14 Circuit diagram for limiting gain of treble control circuit.
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made available for evaluation. it does not necessarily
imply that the device wiil go into regular production.

DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1506

MOTOR REGULATOR AND FUNCTION CONTROLLER
FOR CAR CASSETTE SYSTEMS

The TDA1506 is for car radio/casette players. It incorporates the following functions:

a motor speed regulator with a muitiplication coefficient of k = 20,5.

an electronic motor stop, controlled by commutator pulses;

protection circuitry to avoid restarting of the motor after the set is switched to radio reception;

playback indication;

tape-end indication with intermittent light;

fast-wind/rewind circuitry;

two separately stabilized voltage regulators for the playback amplifier stages;

a stabilized output voltage for the radio part;

an automatic switch for switching the preamplifier supply outputs to zero and the radio supply

output to a high level at tape-end;

an output signal for auto-reverse;

® short-circuit protection for all pins to ground at Tymp = 30 ©C maximum and between output and
power supply pin;

® load dump protection.

During fast wind (or rewind) the voltage regulator for the second playback preampiifier is switched off.
This feature allows application in an A.P.S.S. (Automatic Program Search System) set. At tape-end and
at an externally chosen fixed time before motor stop, the automatic replay output gives a d.c. infor-
mation signal. This signal may, e.g., be used to control the plunger in an automatic-reverse set.
Automatic switching, with all switches to ground.

QUICK REFERENCE DATA

Supply voltage range Vp 10t0 16 V
Operating ambient temperature range
atVp=14,4V . Tamb —20 to +80 ©C
atVp=16 V Tamb —20 to +60 °C
Motor regulator
Regulator supply voltage range Vg3 32t012 V
Internal reference voltage Vyef = Vg5 typ. 1,38 V
Drop-out voltage Va3 < 1.8V
Multiplication coefficient (Alg/Alg) k typ. 20,5
Stabilization radio
Output voltage Vii8 > 85 V
Limited output current 111im > 45 mA
Stabilization preamplifier |
Output voltage Vio8 > 77V
Limited output current 110 1im > 2 mA
Stabilization preamplifier 11
Output voltage Vg.g > 8,7V
Limited output current l9lim > 20 mA
Lamp driver
Output voltage Vag > 13V
Limited output current 124im > 20 mA

PACKAGE OUTLINE 16-iead DIL; plastic power (SOT-38).
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Motor regulator and function controller for car cassette systems TDA1506

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

Supply voltage Vp max. 24 Vv
Limited output current 14 lim max. 1A
Power dissipation see Fig. 2

Storage temperature range Tstg —65 to + 150 °C
Junction temperature T max. 150 ©C

THERMAL RESISTANCE

From junction to ambient Rthj-a = 55 K/W
3 7284942
Ptot
(W)
N
2
\
~_
N
1
<
\\\
N
0
0 25 50 75 100 125 150
: o
Tamb (°C)

Fig. 2 Power derating curve.

Note to Fig. 2
P = T'! max — Tamb
tot Rth j-a

Ptot in playback position (see Figure 3):

v [
Ptot ~ 112X Vp + V4-3(lm + thgf)'*' (V4-3+ Vref)(rf’” Iq)—'z x V2.8 —lgx Vg.g —I10x V10-8

Ptot in radio reception is much lower than Pyq¢ in playback.
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TDA1506

CHARACTERISTICS

Vp=144V;Tamp=25°C;14=70mA; 111 =45mA; 1190=0,3 mA; I2 =18 mA; Ig =2 mA;
unless otherwise specified; see test circuit Fig. 3.

symbol min. typ. max. |unit |conditions
General
Supply voltage Vp 10 * — 16 \Y
Current consumption
at playback 112 - - 38 mA |lg4=0
at radio 112 - - 64 mA
Motor regulator
Supply voltage V6-3 32 - 12 \%
Drop-out voltage Va3 - - 18 |V AVief=12%
Internal reference voltage | Ve = V.5 132 138 1,44 |V Vg3=8,7V
Quiescent current Iq — 1,56 25 |mA 14=0;Vg.3=8,7V
Limited output current |14 |im 0,5 - - A Vg-3=8,7V
Multiplication coefficient |k = Alg/Alg 185 20,5 22,5 {V6-3 =8,7V,;
Line regulation variation Alg=+10mA
AV 100%
Vyef versus V Slref, 2% 10 005 009|%/V |Vp=32t012V
ref P AVP Vl'ef 0, P
Ak 100% [Vp=32t012V
k versus Vp AVp Lk 0 0,3 06 |%/V |Alg=+ 10 mA
0, =
Iq versus Vp —K%—AI 5 X 1?(% - 126 — %IV l:;‘i 03'2 w12V
q
Load regulation variation
10y
Vief versus I AViet, 100% | 50370018 — | %/mA|ls=20to 150 mA
Alg Vref
Ak 100% =
Kk versus I4 ap * Tk |00z 0 +002|%/mA |[IA4I4 pfadeadus
Temperature coefficient
variation
AVyef, 100% |Tamb = —20 to +80 °C
Vref versus Tamb ATaml))( Vret 0 0,025 0,045 %/K \Ve.3 =87V
Ak 100% (T = —20 to +80 °C
X — amb to
k versus Tamp ATamp K -0,016 0,008 0,032 | %/K \Ve.3 = 8,7; Alg = £10 mA
Al 100% T = —20 to +80 °C
20 _x —2 - - amb
Iq versus Tamp ATam)l() Iq 0,13 %/K Vg3 =87 V;l4=0
Saturation voltage
fast winding V7.4 sat - 0,18 - Vv 17 =10 mA (max. 50 mA)
Input current (pin 5) I5 — 19 — HA Ve3=87V

* For starting conditions: min. 6 V.
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Motor regulator and function controller for car cassette systems

TDA1506

WVEVELUFNVICIN I DANIFLE UALA

symbol min. typ. max. | unit [conditions

Automatic motor stop

Output current (pin 15) |l15 0,4 - 09 mA

Time constant tst - 700 — ms C1=47 uF + 1%; Fig. 4

Switching level V1i6-8 - 9 - \

Stabilization radio

Output voltage Viis 8,5 89 9,3 \Y

Limited output current |11 |im 45 - - mA

Variation of V11.8 AV11.8 - - 200 |mV |Vp=105t0 16V

- 100 - mV/V |Vp=10to 10,6 V

Leakage current 111 - - 0,55 HA R11.g = 100 k2
R e

Temperature coefficient |AV11.8/ATgmp | —2 0 +2 mV/K | Tamp = —20 to +80 ©C

Stabilization preamp. |

Output voltage V10-8 7,7 8,1 — \

Limited output current  {l10 |im 2 - - mA

Variation V1(.g versus Vp|AV10.8/AVp - - 12 mV/V |Vp=105to 16 V
AV 10.8/AVp - 5 - mV/V |{Vp=10to 10,5V

Stabilization preamp. 11

Output voltage Vo.g 8,6 9,1 - \Y

Output voltage Vg.8 — 0 0,5 \Y fast rewind

Limited output current  {lg |im 20 - - mA

Variation Vg.g versus Vp |AVg.g/AVp - - 12 mV/V|Vp=1051t016 V
AVg.g/AVp - 10 - mV/V [Vp=10to 10,5V

Lamp driver

Output voltage Vo.g 13 134 - \

Limited output current |12 |im 20 - - mA

Blinking time tp - 05 - s C1=47 uF; Fig. 4

Rejection voltage supply [AVp - 03 - \"

Automatic replay output

Output current; playback |11 - - 10 KA Vi.8=Vp

Output current; radio 11 300 500 - MA Vig=>5 v

Delay time tq — 380 -— ms C1=47 uF; Fig. 4
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TDA1506

CHARACTERISTICS (continued)

symbol min. typ. max.| unit | conditions
Radio playback switch
Switching levels ‘
to playback Via8 - - 2 |V Vp=10to 16 V
to radio Via8 35 - - \ Tamb = —20 to +80 °C
Input impedance 1Z14-8l - 20 - 139}
Output current l14 - 200 - HA Vi48=0
Fast wind switch
Switching levels
normal to fast Vi3-8 - - 2 \ [Vp =10to 16V
fast to normal Vi3 6 - - V|| Tamb = —20 to +80 oc
Output voltage; playback | V{3.g - 6,8 — \
Output current; fast wind| 113 - 500 - nA Vi38=0
Output impedance |Z13-8l - 13 - k2
V. Y.
S1 S2
commutator o
P pulses Vp 4 p Z

l} p 1k
+_|_c1 caf_‘__‘qﬁ}_‘

16 15 14 13 12 1 10 9

TDA1506

4 5 ‘6 7 8

I ¢

L-

Ve
S1 closed: playback C2 is only used with sets on which a fast rewind
S1 open: radio reception key is available (C2 = 2,2 uF).
S2 closed: fast speed C1is 200 uF maximum (typ. 47 uF).
S2 open: normal speed C3 =100 nF.

Fig. 3 Test circuit.
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Motor regulator and function controller for car cassette systems

TDA1506

DEVELOPMENT SAMPLE DATA

signal across C1

commutator
pulses (pin 15)

input current
(pin 1)

output voltage
(pin 4)

output voltage
(pins 9 and 10)

output voitage

NANW

1ot —>

— time

(pin 11)
output voltage —
{pin 2) —
ty ‘ 7284948
Fig. 4 Waveforms showing signal levels and time constants.
H = HIGH state (the more positive voltage)
L = LOW state (the less positive voltage)
I (February 1982 7



TDA1506 J

L

APPLICATION INFORMATION

4

V.

4
record
commutator T playback @ wind only
pulses supply . supply .
o S3 S1 0 S2 supply Preamplifier preamplifier
v \ radio
P R6 P 1 2
' A r' Y
T 1kQ fﬁ 1
+
2,2uF 47 2
ci=2a7ufF  |C3 ’ uF5C
00T+ 4TS
n C4
16 15 14 13 12 1" 10 9
TDA1506
1 2 3 4 5 6 7 8
560| | pg 7L R2 Jz
Q 7284950
A (1)
33 -
R4| |} LED AN M)
|-|J o (tape-end M Rl | '
indicator)
V 7
P Ve
v
auto - reverse .
information (1) See Fig. 6

Fig. 5 Typical simplified application circuit diagram.
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Motor regulator and function controller for car cassette systems TDA1506

DEVELOPMENT SAMPLE DATA

Ve
6 TDA1506 7
R
Iq I4/k fast rewind CM) m
l < > signal En
5
Vref v'm
k
,.__A__? 4
(1) Inclusion of D (BA220) is
optional; it permits
compensation of variation
of the motor resistance as
function of temperature.
3
7284947
b 4

Fig. 6 Example of using the TDA1506 (only the motor
regulation part is shown) in a d.c. motor speed regulation circuit.

Notes to Fig. 6 Example:
R2=R2'+ R2” En = E2400 = 5,24 V(£12,2%)
En=nxCx¢ where: n = speed in revolutions per minute R = 25.6 £2(+10%)
n o 1 C = motor constant m ’ .
Im=Tx 80 xaa ¢ = magnetic flux n = 2400 rev/min
Ep, = electromotive force T =13mNm
T = motor torque R1 =430Q
Rm = motor resistance R2' =110
Ep can be expressed (excluding diode D) as: R2" =220 Q2

En=lm (& —Rm)+v,ef{1+2—12(1+'-(1)} +R1x1q

For optimal regulation (dn/dT = 0), (Bk"l — Rm) should be zero.
However, if R1 =k x Ry, the regulator will be oscillating, so for stability always R1 <k x Rm-
R2 is determined by:
1
Vief X R1 x (1 + F)

En—(R1x Ig) — Vyef — Im (Bkl ~Rm)

R2 =

w (February 1982



TDA1506

7284943
+5
An
(%)
+2,5 <
I~
N~
™ =
o L Vp = 16V
I~
10 V-
-25
N g
N
-5
0,9 1,1 1,3 15 T(mNm) V7

Fig. 7 Variation in motor speed (n is revolutions per minute) as a function of the applied motor
torque at Tamp = 25 °C.

+5 7284944
An
(%) =
+2,5 P
N
-
0 L foe [ =T =t = = |t e e - b ol 2 o= =
- -25 h
—
—
L] -
—
— ~ |
-5 I
-25 0 25 o 75
Tamp (°C)
Fig. 8 Variation in motor speed (n is revoiutions per minute) as a function of the ambient
temperature at T = 1,3 mNm nominal and Vp = 16 V.
: with diode D (see Fig. 6).
——————— : without diode. .
i0 February ‘1982\ (



Motor regulator and function controller for car cassette systems J L TDA1506

DEVELOPMENT SAMPLE DATA

7284945

+5
An
(%)

+2,5

-25

-25 0 25 Tamb(oc) 75

Fig.9a Vp=10V.

7284946

+5
An
(%)

+25

-25

=25 0 25
Fig.9b Vp=16 V.

Tomb (°C) 7°

.Fig. 9 Variation in motor speed {n is revoiutions per minutej as a function of the ambient

temperature without diode (see Fig. 6).

—————— :T=1,17 mNm
:T=1,30mNm
— e —-=: T =1,43 mNm

w (February 1982
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made available for evaluation. It does not necessarily
imply that the device will go into regular production,

DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1 508

AUTO—REVERSE CAR RADIO CASSETTE—DECK
STEERING CIRCUIT

GENERAL DESCRIPTION

The TDA1508 is a monolithic integrated circuit generating the steering signals needed for an auto-
reverse car radio cassette-deck. ‘

The TDA 1508 incorporates the following functions:

RC-oscillator generating the 250 kHz system clock
Logic block (12L)

Power-on-reset circuit

Input interface circuits

Output interface circuits

Two output voltage stabilizers

4 ms motor-pause-pulse

Fast wind pulse

Muting pulse

1024 ms clock pulse for cassette rotation control.

QUICK REFERENCE DATA

Supply voltage range (pin 7) Vp 10to 18 \" ’
Supply voltage range, standby (pin 12) Vsg 3,510 18 \%

Operating ambient temperature range Tamb —30 to +85 oC
Supply current (pin 7) Ip max. 15 mA
Supply current standby (pin 12) Isg typ. 1,5 mA

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102).
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TDA1508

PINNING

‘coM1
comz
MUTE
NORMAL
REV

-

VREC
vp

VRAD
FFW

© ® N O O s W N

la] =] 5] 1a] (=] 18] 1a] [=] [&]

o [T
o 1
MUTE [Ej
NORMAL [4 ]

REV [5]| TDA1508

VRec [6
ve [7]
Veap - [8]
3]

o616

Fig.1 Pinning diagram

commutator logic input 1

commutator logic input 2

audio mute output

motor control output
motor control output
recording power supply
linear part power supply
radio power supply

fast forward wind input

10.
1.
12
13.
14.
15.
16.
17.
18.

0oscC
GND

-n
>
wn
1

GND

oscC

cassette contact input

fast rewind input

standby supply control input
tape-end input

manual reverse input

radio mode input

oscillator RC input

ground

FAST motor control output

December 1982\ (



Auto-reverse car radio cassette-deck steering circuit TDA1508

DEVELOPMENT SAMPLE DATA

TDA1508

“—®|POWER ON/

OFF; RESET
+5V Vgg |12 7{Vp
S8 c ' ¢ ’e)
KEY MEMORY
AND
HIERACHY
6|VREC
D14 s o)

Ve |15 5| REV
18_88('3?( 4 INORMAL
7=4ms —>0

0SC|[16 | 4 ' >
> oeoiz Mas 3|MUTE
Rx CX 4ms 256ms
820 5.6uF
Q
GND [17 FREQUENCY
1 DIVIDER
4 o 1 1024ms
FAST | 18 —
o/ ’ 2/com2_
COMMUTATOR == \’;,/
LOGIC - ﬁ,)\’;’
7

M0617

Fig.2 Block diagram
C = control for standby supply; D = debounce circuit; S = voltage stabilizer
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TDA1508

FUNCTIONAL DESCRIPTION

General

The circuit incorporates an 12 L logic block which generates any specific control signal and delay time
needed in the auto-reverse car radio cassette-deck. A power-on reset element resets the 12 L logic block
when the standby supply Vgpis connected to the logic biock. This standby voltage maintains the
state of the logic part of the IC after the supply voltage for the linear part of the IC, Vp, has been
switched off. The circuit uses an external RC network with an on-chip oscillator to generate a 250 Hz
system clock.

Input interface circuits convert the Vg, COM1, COM2, MR, FRW, FFW, SR and CA information to
12 L logic levels; output interface circuits activate the open-collector outputs REV, NORMAL, FAST
and SR. The n-p-n transistor at the MUTE output is switched by logic levels from the 12 L logic block.
Two output voltage stabilizers, supplied from Vp provide supply voltages for the radio part, VRAD,
and for the cassette deck pre-amplifiers, VREc, respectively.

Function

Each commutation applied to the cassette deck motor is preceded by a 4 ms motor-pause pulse. After
any change in the direction of motor rotation a fast wind (FW) pulse (1020 ms) is generated. During
the period of the FW pulse the motor supply voltage is increased, the motor speed also increasing at
the same time.

Input signals
Signal ‘bounce’ is suppressed by means of a 32 ms control pulse.

VF (pin 15). A LOW at this input causes the deck to enter the radio mode, where it provides traffic
information. The cassette motor stops in the radio mode.

SR (pin 13) A LOW at the SR input sets a latch and activates a 2-bit counter. Pulses from COM1 and
COM2 enable the end of tapeside A to be recognized. When the end of tapeside A has been recognized
the motor will reverse and tapeside B will be played. When both tapesides have been played the deck
will revert to the radio mode. A HIGH at the SR input initiates the endless auto-reverse playback
mode. The SRinput can be used to indicate the operating mode (single or auto-reverse). |f an external
transistor is used in conjunction with a suitable LED indicator, the LED will light up when the SR
input goes LOW in the single playback mode.

MR (pin 14) manual reverse. A LOW at the MR input reverses the direction of the cassette.
FRW (pin 11) fast rewind. A LOW at the input causes the cassette to go into the fast rewind mode.

When the FRW key has been released (HIGH at pin 11) the cassette player continues in the playback
mode.

FFW (pin 9) fast forward wind. A LOW at this pin starts the fast forward wind; releasing the FFW key
causes the cassette to re-enter the playback mode.

bH \p|l’l IUI cassele conwact. Il Ser UI g
will always start in the playback mode
the upper label of the cassette.

is input. The player

i ne 5 tnis
und track of the cassette which ¢ rresponds to

a cassette int
playing the so
COM1 (pin 1) and COM2 (pin 2). The impulses at these inputs arise from the rotation of the cassette
turntables. In conjunction with signals at SR the end of a tapeside can be recognized. The minimum
rotational speed of the cassette turntables is also controlled using impulses at these pins. During a
period of 1024 ms a minimum count of pulses has to be detected for continuous operation.

Vp (pin 7) supply voltage for linear part. When Vp is LOW the output functions (VREC, VRAD.
NORMAL, REV, FAST, SR-indication) are inactive. The switching levels for Vp are shown in Fig. 5.
The MUTE transistor remains active independent of the value of Vp, when the audio mute is required.

~»
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. Auto-reverse car radio cassette-deck steering circuit TDA1508

DEVELOPMENT SAMPLE DATA

Output signals

FAST (pin 18), NORMAL (pin 4), REV (pin 5). These open-collector outputs steer the motor control
of the cassette deck.

MUTE (pin 3). The audio output of the cassette is muted in the radio mode and during any change in
motor rotation (reverse, fast forward wind, etc). The n-p-n transistor (Fig.2) is switched to Vp when
muting is required. The audio frequency is muted up to 128 ms after the change of mode or motor
rotation.

VREC (pin 6), VRAD (pin 8). These stabilized supply voltages are derived from Vp and provide
power for the recording and radio part of the cassette system respectively When VRap is active
VREC is switched off and when VR is active VR is switched off.

RATINGS

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

Supply voltage linear (pin 7) Vp=V7_17 max. 24 \Y
Supply voltage standby (pin 12) Vsg =V12-17 max. 24 \Y/
All inputs (pins 1,2,9,10,11,13,14 and 15) V1,2,9,10,11,13,14,15—17 max. 24 \
All inputs (pins 3,4,5,6,8,13 and 18) V34568131817 - max. 24 v
Storage temperature range Tstg —55 to +150 ocC
Operating ambient temperature range Tamb —30 to +85 ‘ e
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TDA1508

CHARACTERISTICS

Supply voltage Vp =14 V;Vgg = 18 V; Tgmp = 25 °C

parameter symbol min. typ. max. unit

Linear supply (pin 7)

Supply voltage linear Vp 10 14 18 \"

Supply current linear Ip — — 15 mA

for I(VRAD) and I(VREC) =0

Supply standby (pin 12)

Supply voltage standby Vg 3,5 — 18 \

Supply current standby Isg - 1,5 2,5 mA

Power-on-reset see Fig.3

Power-off-reset see Fig.4

Time constant of RC-combination at

Vgp for power-on-reset T 300 - - us

Oscillator

Oscillator frequency (Ry = 820 kQ; fosc - 250 - Hz

Cyx =5,6 nF)

Oscillator frequency drift over

temperature and supply voltage range Afosc/fosc -20 - +20 %

External components Rx 680 820 - (39
Cx — 5,6 22 nF

Oscillator a.c. voltage (peak-to-peak value) Vosc(p-p) - - 1,0 \

Inputs

COM1, FFW, FRW, MR

COM2, VE and SR

CA

HIGH (inactive) VIH 2,5 - Vp \%

(for Viq<Vp—-1.5V) —lH 50 100 200 HA

LOW (active) ViL - - 0,6 \

—-hL 50 100 200 HA

December 1 QSZ\I (




Auto-reverse car radio cassette-deck steering circuit

TDA1508

UEVELUMIVIEIN | OFUT i wm s

parameter symbol min. typ. max. unit
Outputs
NORMAL, REV (open collector)
Output active saturation voltage
(lsat <7 mA) V4-—17sat - - 0,3 \%
V5_-17sat - - 03 \4
FAST
Qutput active saturation voitage
(lsat <25 mA) V18—17sat - - 0,3 Vv
MUTE
Qutput voltage
(n-p-n transistor switched to Vp) V3_17 - Vp—2 - \Y
QOutput current external resistor -3 5 — - mA
MUTE
Output inactive voltage V3_17 0 - - \%
Output inactive current —li3 - 0 10 uA
SR as output stage (open collector)
Saturation voltage at Iga¢ = 1 mA V13—17sat - - 0,4 \
Inactive current -3 - - 10 A
Stabilized output voltages
VRAD voltage Ve—17 8,1 85 8,9 \
VREC voltage Vg_17 8,1 8,56 8,9 \
Output current (foldback) Ig 45 — - mA
Ig 45 — - mA
Ripple rejection, f = 100 Hz Ve—17 _ _
Vp=101t0 18 V V717 20 | mv/v
Vg_
817 - - 20 | mv/v
V7-17
Temperature drift Ve—17 2 _ +2 mV/K
Tamb
Vg_
2 -2 - +2 | mv/K
amb
Input resistance (I = 50 mA) Ri - 1 - Q
Stabilizer inactive currents —IRAD 100 - - HA
—IREC 100 - - HA
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TDA1508 J t

M0618
HIGH l
Vreset ‘ l
LOW ‘
1 1 ] 1 ] ]
1 2 3 4 5 6 Vgg(V)
Fig.3 Power-on-reset.
M0619
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Fig.4 Power-off-reset.
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Fig.5 Switching levels for supply voltage monitoring.
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L TDA1510

24 W BTL OR 2 x 12 W STEREO CAR RADIO POWER AMPLIFIER

The TDA1510 is a monolithic integrated class-B output amplifier in a 13-lead single in-line (SIL) plastic

power package. The device is primarily developed for car radio applications, and also to drive low-

impedance loads (down to 1,6 2). At a supply voltage Vp = 14,4 V, an output power of 24 W can be
delivered into a 4 2 BTL (Bridge Tied Load), or, when used as stereo amplifier, it delivers 2 x 12 W

into2Qor2x7Winto4 .
Special features are:

@ flexibility in use — stereo as well as ® internal limited bandwidth for high
mono BTL frequencies
® high output power ® low stand-by current possibility,
® |ow offset voltage at the output to simplify required switches
(important for BTL) ® |low number and small sized external
® large useable gain variation components
® very good ripple rejection @ high reliability
® |oad dump protection
® a.c. short-circuit safe to ground
® thermal protection
QUICK REFERENCE DATA
Supply voltage range (operating) Vp 6to18 V
Supply voltage (non-operating) Vp max. 28 VvV
Supply voltage (non-operating; load dump protection) Vp max. 45 V
Repetitive peak output current lorRM  max. 4 A
Total quiescent current ltot typ. 75 mA
Stand-by current lsb < 2 mA
Switch-on current lso typ. 0,35 mA
Input impedance | Z;| > 1 MQ
Storage temperature range Tstg —55 to + 1560 °C
Crystal temperature Te max. 150 °C
Bridge tied load application (BTL) Vp = 14,4 |113,2 V
Output power at R|_ =4  (with bootstrap)
d¢ot = 0,5% Po typ. 18 15 W
diot = 10% Po typ. 24| 20 W
Ripple rejection; Rg =0; f = 1 kHz RR typ. 50 50 dB
D.C. output offset voltage between the outputs | AVe.g| < 50 | 50 mV
Stereo application
Output power at dygg = 10% {with bootstrap)
RL=4Q Po typ. 7 6 W
RL=28Q Po typ. 12 10 W
Output power at dyot = 0,5% (with bootstrap)
RL=4Q Po typ. 55| 45 W
RL=2Q Po typ. 90| 75 W
Channel separation o > 40 | 40 dB
Noise output voltage; Rg = 10 k€2; according to IEC curve-A Vn typ. 0,3 1] 0,2 mV

PACKAGE OUTLINE
13-lead SIL; plastic power (SOT-141B).
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TDA1510
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I 010
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I I T
“"‘"@ LOAD | soar | THERMAL i
PROT. : PROT. {SHUTDOWN

o] 11 e
10— r ;L 013

[1] y N

L 1 T

Fig. 1 Internal block diagram; the heavy lines indicate the signal paths.
Pin 4 is internally connected.
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24 W BTL or 2 x 12 W stereo car radio power amplifier

TDA1510

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Supply voltage; operating (pin 10) Vp max. 18 V
Supply voltage; non-operating Vp max. 28 V
Supply voltage; during 50 ms (load dump protection) Vp max. 45 V
Peak output current lom max. 6 A
Total power dissipation see derating curve Fig. 2
Storage temperature range Tstg —55 to + 150 °C
Crystal temperature Te max. 150 °C
7286577.1
20
Prot
(W)
16
\\ \\
—
12 D NG Rthh-a heatsink
N 4K/W
s S~ \\
™~ Q(/W N\ A
. N \\\
™~
AN
o N |

-20 o 20 40 60 80 100 120 140
Tamb (°c

Fig. 2 Power derating curves.

HEATSINK DESIGN EXAMPLE

160

The derating of 3 K/W of the encapsulation requires the following external heatsink (for sine-wave

drive):

24 W BTL (4 ) or 2 x 12 W stereo (2 2)
maximum sine-wave dissipation: 12 W
Tamb = 65 °C maximum

R s= 120 — 65

Rihh-a —3=4K/MW.
12

2 x 7 W stereo (4 )
maximum sine-wave dissipation: 6 W
Tamb = 65 °C maximum
_150—-65

Rthh_a—"———e—— 3=11 K/W.

November 1982
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TDA1510

D.C. CHARACTERISTICS
Supply voltage range (pin 10)
Repetitive peak output current

Total quiescent current

Stand-by current

Switch-on current (pin 11) at V11 < Vg (note 1)

A.C. CHARACTERISTICS

Tamb = 25°C; Vp = 14,4 V; f = 1 kHz; unless otherwise specified

Bridge tied load application (BTL); see Fig. 3
Output power at R|_ =4 Q (with bootstrap)

Vp = 14,4 V; dior = 0,5%

Vp = 14,4 V; diot = 10%

Vp = 13,2 V; dtot = 0,5%
Vp =13,2 V; diot = 10%
Open loop voltage gain

Closed loop voltage gain (note 2)

Frequency response (note 3)
Input impedance (note 4)

Noise output voltage (r.m.s. value) at f = 20 Hz to 20 kHz

Rg=0Q
Rg = 10 kQ

Rg = 10 k£2; according to IEC curve A

Ripple rejection (note 5)
f=100 Hz

f=11t0 10 kHz

D.C. output offset voltage between the outputs

Loudspeaker protection (if one of the 2 outputs
is short-circuited)
maximum d.c. voltage (across the load)

Power bandwidth; —3 dB; d¢g¢ = 0,5%
Bootstrap current at onset of clipping

Vn(rms)

Vh(rms)

RR

RR

IAV5_9[

|AVE.g]

61to 18

< 4
typ. 75
< 150
< 2
typ. 0,35
< 0,8
> 15,5
typ. 18,0
> 20
typ. 24
typ. 15
typ. 20
typ. 75
typ. 40
39,6 t0 40,5
20 Hz to 20
> 1
typ. 0,2
typ. 0,35
< 0,8
typ. 0,25
> 42
typ. 50
typ. 50
< 50
< 1
63 Hzt0 12,6
typ. 40

\
A

mA
mA

mA

mA
mA

E=ss =

mV

mV
mV

mV

dB
dB

dB

mV

kHz
mA




24 W BTL or 2 x 12 W stereo car radio power amplifier TDA1510

Stereo application; see Fig. 4

Output power at dyot = 10%; with bootstrap (note 6)

ot > 6 W
Vp=144V; R _=4Q Po typ. 7 W
- . - > 10w
Vp=144V;R =2Q Po typ. 12 W
Vp=13,2V;R . =48Q Po typ. 6 W
Vp=132V;R . =2Q Po typ. 10 wW
Output power at dyot = 0,5%; with bootstrap (note 6)
Vp=144V;R =48 Po typ. 55 W
Vp=144V;R.=2Q Po typ. 90 w
Vp=132V;R_ =4 Q Po typ. 45 W
Vp=132V;R . =28Q Po typ. 7.5 W
Output power at diot = 10%; without bootstrap
Vp=14,4V; R =4Q (notes 6 and 8) Po typ. 6 W
Frequency response (note 3) B 40 Hz to 20 kHz
Supply voltage ripple rejection
ripple voltage Vi =200 mV; Rg=0 Q
f=1kHz RR typ. 50 dB
ion. - f= > 40 dB
Channel separation; Rg = 10 k2; f = 1 kHz a typ. 50 dB
Closed loop voltage gain (note 7) G¢ typ. 40 dB
Noise output voltage (r.m.s. value) at f = 20 Hz to 20 kHz
Rg=08Q Vn(rms) typ. 0,15 mV
Rg=10kQ Vn(rms) typ. 0,26 mV
Rg = 10 k2; according to IEC curve A Vn typ. 0,2 mV
Bootstrap current at onset of clipping
RL=4Q and2Q Ip typ. 40 mA S
Notes
1. 1f V11> V10, then 111 must be < 10 mA.
2. Closed loop voltage gain can be chosen between 26 and 56 dB (BTL), and is determined by external
components.
3. Frequency response externally fixed.
4. The input impedance in the test circuit (Fig. 3) is typ. 100 kS2.
5. Ripple rejection measured with a source impedance of 0  (maximum ripple amplitude: 2 V).
6. Output power is measured directly at the output pins of the IC.
7. Closed loop voltage gain can be chosen between 20 and 50 dB (stereo), and is determined by external
components.
8. A resistor of 56 k2 between pins 3 and 7 to reach symmetrical clipping.
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TDA1510

100kQ 100kQ
o —
47i stand-by switch
uF ;I/; —o Vp
| 4 220 | )
4 3 1 10 0,22
F
! 2 12 T u
0.22uF TDA1510
1 13
6 5 7

9 8

RL=4Q 330pF
1 PanS I 6800
1004F 01 01 1004F

uF uF 7o)
470 479 [l]wom e
4
] 7Z89091.1

2k& 4,7 uF

Fig. 3 Test circuit bridge tied load (BTL).

Vp/2 when stand-by
switch closed

100k©2 \ 100kQ2
I ! 3
- S
100 stand-by switch
uF ——oO Vp
| ; 229
4 3 1 10
L2 12 [
I 1
0.1uF TDA1510 0.1uF
1 13
—
— 6 5 9 8 7
—
—
— ‘—“GI— [
100k 1004F 100uF 100k
pa 3 0,1
0,1uF F 1TmF =2 :
hug, T TIm mF 5 T wF 1kQ
’(i 479 RL RL 479 i+
14.71“: 4,7uFT
J,’ 7289092.2
Fig. 4 Test circuit stereo application.
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TDA1512
TDA1512Q

12 TO 20 W HI-FI AUDIO POWER AMPLIFIER

The TDA1512 is a monolithic integrated hi-fi audio power amplifier designed for asymmetrical 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

QUICK REFERENCE DATA

Supply voltage range Vp 15t035 V
Total quiescent current at Vp = 25 V ltot typ. 65 mA

Output power at dyot =0,7%
sine-wave power

Vp=25V;R =4Q Po typ. 13 W

Vp=25V;R _=8Q Po typ. 7 W

music power

Vp=32V;R . =4Q Po typ. 21 W

Vp=32V;R_ =88 Po typ. 12 W
Closed-loop voltage gain (externally determined) G¢ typ. 30 dB
Input resistance (externally determined) R; typ. 20 k&
Signal-to-noise ratio at Py = 50 mW S/N typ. 72 dB
Supply voltage ripple rejectionat f= 100 Hz RR typ. 50 dB

PACKAGE OUTLINES

TDA1512: 9-lead SIL; plastic power (SOT-131B).
TDA1512Q: 9-lead SIL-bent-to-DIL; plastic power (SOT-157B).
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12 to 20 W hi-fi audio power amplifier

TDA1512

TDA1512Q
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vp max. 35 V
Repetitive peak output current IORM max. 32 A
Non-repetitive peak output current losm - max.’ 5 A
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —56 to + 160 ©°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 withRj =4 Q tsc max. 100 hours
20 7285152
Ptot
(W)
LY \‘
N
\\ \
10 S
N
AN
L N
»
N
™ 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 Rth j-mb 2/p. 3 Ei‘vz
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TDA1512
TDA1512Q

D.C. CHARACTERISTICS
Supply voltage range Vp 15t035 V
Total quiescent current at Vp =25V ltot typ. 656 mA

A.C. CHARACTERISTICS

Vp=25V; R =4 Q;f=1kHz; Tgmp = 256 °C; measured in test circuit of Fig. 3; unless otherwise
specified

Output power
sine-wave power at diot= 0,7 %

RL=4Q Po typ. 183 W

RL=8Q Po typ. 7 W

music power at Vp =32V ’

RL=4Q;dyt=0,7% Po typ. 21 W

RL=4Q;dtet=10% Po typ. 25 W

RL=8Q;d{t=07% Po typ. 12 W

RL=89;dtot=10% PO typ. 15 W
Power bandwidth; —1,6 dB; dyo¢ = 0,7% B 40 Hz to 16 kHz
Voltage gain

open-loop Go typ. 74 dB

closed-loop Ge typ. 30 dB
Input resistance (pin 1) R > 100 k2
Input resistance of test circuit (Fig. 3) R; typ. 20 kQ
Input sensitivity

for Po = 50 mW Vi typ. 16 mV

for P =10W Vi typ. 210 mV
Signal-to-noise ratio

at Po = 50 mW; Rg = 2 k£2;

f =20 Hz to 20 kHz; unweighted S/N > 68 dB

weighted; measured according to

1EC 173 (A-curve) S/N typ. 76 dB
Ripple rejection at f = 100 Hz RR . typ. 50 dB

C . _ typ. 0,1 %

Total harmonic distortion at Po = 10 W dtot <yp 03 %
Output resistance (pin 5) Ro typ. 0,1 Q

N\

November 1982 l



TDA1512
TDA1512Q

12 to 20 W hi-fi audio power amplifier
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TDA1512

TDA1512Q
40 7285153.1
Po
(W)
30
,' \\
A R =49
A /
-
20 17
. L LA
D% - 47 R =80 |
T A L A
”
,4/ el ,/ ,/
10 i A
P "4’ L~
P 4T 1
FT A LT A
—t =
0
10 20 30 Vp (V) 40
Fig. 4 Output power as a function of the supply voltage; f = 1 kHz;
dtOt = 0,7 %; _——— d‘tOt =10 %.
1 7285154
dtot
(%)
0,75 10kHz
20 Hz 1kHz
0,5
0.25 / Il
yAb i
A | A
A
1071 1 10 Po (W) 102
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 TDA1515
made available for evaluation. It does not necessarily g

imply that the device will go into regular production,

24 W BTL OR 2 x 12 W STEREO CAR RADIO POWER AMPLIFIER

The TDA1515 is a monolithic integrated class-B output amplifier in a 13-lead single in-line (SIL) plastic
power package. The device is primarily developed for car radio applications, and also to drive low-
impedance loads (down to 1,6 ). At a supply voltage Vp = 14,4 V, an output power of 24 W can be
delivered into a 4 2 BTL (Bridge Tied Load), or, when used as stereo amplifier, it delivers 2 x 12 W
into2 Q2 or2x7Winto 4 Q.

Special features are:

@ flexibility in use — mono BTL ® internal limited bandwidth for high frequencies
as well as stereo ® low stand-by current possibility (typ.0 uA), to

® high output power simplify required switches; TTL drive possible

® low offset voltage at the output ® low number and small sized external
(important for BTL) components

® large usable gain variation ® high reliability

® very good ripple rejection

The following currently required protections are incorporated in the circuit. These protections also
have positive influence on reliability in the applications.

® |oad dump protection ® speaker protection in bridge
® a.c. and d.c. short-circuit safe to configuration

ground up to Vp =18 V ® complete SOAR protection
® thermal protection ® outputs short-circuit safe in BTL
QUICK REFERENCE DATA
Supply voltage range (operating) Vp 6to 18 V
Supply voltage (non-operating) Vp max. 28 V
Supply voltage (non-operating; load dump protection) Vp max. 45 Vv
Repetitive peak output current loRM max. 4 A
Total quiescent current ltot typ. 75 mA
Stand-by current Isb typ. 0 uA
Switch-on current Iso < 100 pA
Input impedance 1Z;1 > 1 MQ
Storage temperature range Tstg —55to + 150 ©°C
Crystal temperature Te max. 150 °C
Bridge tied load application (BTL) Vp = 14,4 | 132 V
Output power at R|_ =4 £ (with bootstrap)

dot =0,5% Po typ. 18| 15 W

diot = 10% Pg typ. 24 20 W
Ripple rejection; Rg=0; f =100 Hz to 15 kHz RR typ. 50 50 dB
D.C. output offset voltage between the outputs |AVg gl < 50 50 mV

Stereo application
Output power at diot = 10% (with bootstrap)

RL=4Q Po typ. 7 6 W

RL=2Q Po typ. 12 10 W
Output power at d¢gt = 0,5% (with bootstrap)

RL=4Q Po typ. 55| 45 W

RL=2Q Po typ. 90| 75 W
Channel separation o > 40 40 dB
Noise output voltage; Rg = 10 k£2; according to IEC curve-A Vi typ. 0,25 10,25 mV

PACKAGE OUTLINE 13-lead SIL; plastic power (SOT-141B).
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Fig. 1 Internal block diagram; the heavy lines indicate the signal paths.
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24 W BTL or 2 x 12 W stereo car radio power amplifier TDA1515

MLVLLUNIVILIN D OAIVIT L WAL MA

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage; operating (pin 10) Vp max. 18 V
Supply voltage; non-operating Vp max. 28 V
Supply voltage; during 50 ms (load dump protection) Vp max. 45 V
Peak output current : lom max. 6 A
Total power dissipation see derating curve Fig. 2
Storage temperature range . Tstg —55 to + 150 ©C
Crystal temperature Te max. 150 OC
A.C. and d.c. short-circuit safe voltage max. 18 V

20 7286577

Ptot
(w)
16
AV
12 <~ \\\ R;hKC/‘v: Ir?;al?sl.t e
8 - N
N kN
I \
4
0 N

-20 0 20 40 60 80 100 120 140 160
Tamb (°C)

Fig. 2 Power derating curves.

HEATSINK DESIGN EXAMPLE
The derating of 3 K/W of the encapsulation requires the following external heatsink (for sine-wave
drive):
24 WBTL (4 Q) or 2 x 12 W stereo (2 )
maximum sine-wave dissipation: 12 W
Tamb = 65 °C maximum

Rth h-a 15065 —3=4 K/W.
12
2 x 7 W stereo (4 Q)
maximum sine-wave dissipation: 6 W
Tamb = 65 °C maximum

15065
Rthha =

—-3=11 K/W.
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TDA1515

D.C. CHARACTERISTICS
Supply voltage range (pin 10)
Repetitive peak output current
Total quiescent current

Switching level pin 11: OFF
ON

Stand-by switch OFF (Vg <1,8 V) impedance
between pins 10 and 6; 10 and 8

Stand-by currentat 0to 0,8 V

Switch-on current (pin 11) at V11 <V (note 1)

A.C. CHARACTERISTICS

Tamb =25 °C; Vp =14,4 V; f = 1 kHz; unless otherwise specified

Bridge tied load application (BTL); see Fig. 3
Output poWer at R =4  (with bootstrap)
VP =144V, dtOt =0,5%
VP = 14,4 V;dtot =10%

\Y)

-
‘/

05

27

10%

k-

o
VP

1]

el
+Sto
V; dio

MP\)
‘—f -+

3,
13,
Open loop voltage gain

Closed loop voltage gain (note 2)

Frequency response (note 3)

Input impedance (note 4)

Noise output voitage (r.m.s. value) at f = 20 Hz to 20 kHz
Rg=0%Q
Rg =10kQ

Rg = 10 k&2; according to IEC curve A
Ripple rejection (note 5)

=100 Hz to 15 kHz
D.C. output offset voltage between the outputs

Loudspeaker protection
(all conditions)
maximum d.c. voltage (across the load)

Power bandwidth; —0,5 dB; d¢gt = 0,5%
Bootstrap current at onset of clipping

RR

lAVs gl

|AVs gl

6to 18

< 4
typ. 75
< 1,8
> 3
> 100
typ. 1
< 200
typ. 10
< 100
> 15,5
typ. 18,0
> 20
typ. 24
typ. 15
typ. 20
typ. 75
typ. 40
39,51t040,5
20 Hzto 20
> 1
typ. 0,2
typ. 0,35
< 08
typ. 0,25
> 42
typ. 50
< 50
< 1
20 Hzto 20
typ. 40

\"
A
mA

\
\

s £

mV

mV
mV

mV

dB

mV

kHz
mA
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24 W BTL or 2 x 12 W stereo car radio power amplifier TDA1515

VEVELUFVMEN] DAMFLE DAITA

Stereo application; see Fig. 4

Output power at dygt = 10%; with bootstrap (note 6)

Vp=14,4V;RL=4Q Po t>yp. 3 a

Vp=144V;R| =20 P i/p. A

Vp=132V;R . =4Q Po typ. 6 W

Vp=132V;R =2Q Po typ. 10w
Output power at dygt = 0,6%; with bootstrap (note 6)

Vp=144V;R_ =4Q Po typ. 55 W

Vp=144V;R_ =2Q Po typ. 90 W

Vp=132V;R =4 Q Po typ. 45 W

Vp=132V;R_ . =2Q Po typ. 75 W
Output power at dyot = 10%; without bootstrap

Vp=14,4V; R =4 (notes 6 and 8) Po typ. 6 W
Frequency response (note 3) B 40 Hz to 20 kHz
Supply voltage ripple rejection; Rg =0 £

f=1kHz RR typ. 50 dB
Channel separation; Rg = 10 k§2; f = 1 kHz a ;p‘ gg :g
Closed loop voltage gain (note 7) Ge tyb. 40 dB
Noise output voltage (r.m.s. value) at f = 20 Hz to 20 kHz

Rg=0%Q Vn(rms) typ. 0,15 mV

Rg =10 k2 Vn(rms)  tvyp. 0,25 mVv

Rg = 10 k§2; according to IEC curve A Vn typ. 02 mV
Bootstrap current at onset of clipping

RL=4Qand2Q Ip typ. 40 mA

Notes

1

o]

.1f V11> Vqg, then |Z111> 5 k.
2.

Closed loop voltage gain can be chosen between 26 and 56 dB (BTL) and is determined by external
components.

. Frequency response externally fixed.
. The input impedance in the test circuit (Fig. 3) is typ. 100 k2.
. Ripple rejection measured with a source impedance of 0 £ (maximum ripple amplitude: 2 V).

Output power is measured directly at the output pins of the IC.

- Closed loop voltage gain can be chosen between 20 and 50 dB (stereo), and is determined by external

components.

. A resistor of 56 k§2 between pins 3 and 7 to reach symmetrical clipping.
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100kQ 100k
— —
T i | SRS
47 uF 47 stand-by switch
+ KF
N L oW
4 V.
4 3 1 10 0,22
F
I 2 12 T~
0.22uF TDA1515
1 13
6 5 9 8 7
RL=4Q 330pF ==
1
nd J_ PamN l * 18k82
100 uF 0,1 0,1 100 uF
uF uF -0
1002 479 470 []mom d
7 4 7286675.1
+ |_
2kQ 4,7 uF
Fig. 3 Test/application circuit bridge tied load (BTL).
100k 100kQ
7 + —Tr
:L 47 stand-by switch
4 3 1 10
I+ 2 12 '
I 1
0.14F TDA1515 O1F
1 13
6 5 9 8 7
I —IF—J
100kQ 1004F 1004F 100kQ
; 1
0,14F = 1mF TmF 2 ”';
1kQ 1kQ
+ 47 RL R 479 +
104F 10#FT

Fig. 4 Test/application circuit stereo.

0
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1520

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

20 W HI-FI AUDIO POWER AMPLIFIER

The TDA1520 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

Very low intermodulation distortion

Very 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

A.C. short-circuit protected

QUICK REFERENCE DATA

Supply voltage range ! Vp 15t0 40 V
Total quiescent current at Vp =33 V ltot  typ. 45 mA

Output power at dyg¢ = 0,5%
sine-wave power

Vp=33V;RL=4Q Po typ. 2w

Vp=33V;RL =4Q Po > 20 W

Vp=33V;R_=8Q Po typ. 11T W
Closed-loop voltage gain (externally determined) Ge typ. 30 dB
Input resistance (externally determined by Rg_1) Rj typ. 20 k2
Signal-to-noise ratio at Pg = 50 mW S/N  typ. 76 dB

Supply voltage ripple rejection at f = 100 Hz RR typ. 70 dB

PACKAGE OUTLINE
9-lead SIL; plastic power (SOT-131A).
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TDA1520 J L

-

% J 0 6
8 i[ l+
v L| SOARAND
-+ THERMAL = |—
] SHUT-DOWN 07
h 4
y T
Af‘] —O 5
g o~ ) (output)
(~input)
e
1 O—
. I +
(+input) -l- h{
) H_(’ CURRENT
L1 ——
LIMITER
20 E]O 4

PINNING

CONOOHWN =

. Non-inverting input

. Input ground (substrate)
. Compensation

. Negative supply (ground)

Output

. Positive supply (Vp)
. Internally connected
. Ripple rejection

. Inverting input

(feedback)

Fig. 1 Simplified internal circuit diagram.

7z

86578
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20 W hi-fi audio power amplifier TDA1520

WEVLELUMNIVICIN G OANIFLE A LA

RATINGS

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

Supply voltage Vp max. 44 Vv
Repetitive peak output current IoRM max. 4 A
Non-repetitive peak output current losm max. 5 A
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —55 to + 160 °C
Operating ambient temperature Tamb —25to + 150 °C

A.C. short-circuit duration of load
during full-load sine-wave drive

RL=0;Vp=28 VwithRj=4Q tsc max. 100 hours
50 7286580
Ptot
(W)
40
~ \\
30 D \
N\
\\\
20
\\
NIAN
N
10 Ny
NN
N
0
-50 0 50 100 150
Tamb (°C)

mounted on infinite heatsink.
— — — mounted on heatsink of 2,3 K/W.

Fig. 2 Power derating curves.

THERMAL RESISTANCE
From junction to mounting base Rthjmb < 2 K/W
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TDA1520

D.C. CHARACTERISTICS
Supply voltage range
Total quiescent current at Vp =33 V

A.C. CHARACTERISTICS

Vp
ltot

15t040 V

typ.

45 mA

Vp=33V; R =4Q;f=1kHz; Tymp = 25 OC; measured in test circuit of Fig. 3; unless otherwise

specified
Output power
sine-wave power at dyot = 0,5%
RpL=4Q
RL=4Q
R =8Q
Power bandwidth; —3 dB; d¢g¢ = 0,56%

Voltage gain
open-loop
closed-loop

Input resistance (pin 1)
Input resistance of test circuit (Fig. 3)

Input sensitivity
for Po = 50 mW
for Po =16 W

Signal-to-noise ratio
at Po =50 mW; Rg = 2 kQ;
f = 20 Hz to 20 kHz; unweighted

weighted; measured according to
1IEC 173 (A-curve)

Ripple rejection at f = 100 Hz
Total harmonic distortion at P, = 16 W
Output resistance (pin 5)

S/N

S/N
RR

diot

typ.

>

typ.

20 Hz to

typ.
typ.
>

typ.

typ.
typ.

typ.

typ.
typ.
typ.

typ.
<

22 W
20 W
"Mw

20 kHz

74 dB
30 dB

20 k&

16 mV
260 mV

76 dB

80 dB
70 dB
0,01

0,01
0,1

VO R
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20 W hi-fi audio power amplifier

TDA1520

DEVELOPMENT SAMPLE DATA

2200uF
+

_L{]

0,14F
27 RL

3
TDA1520
150 L7 []20
uF kS SOAR AND
1uf q THERMAL
input PROTECTION
(Rg) alirs *
AMP.
/ CURRENT
680 20
Y e £j H  LmiTer
10
uF 2 3
4
> == 220pF
6809

Fig. 3 Test circuit.

o

7286579.1

W (December 1982
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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.

TDA1522

STEREO CASSETTE HEAD PREAMPLIFIER AND EQUALIZER

GENERAL DESCRIPTION
The TDA1522 is a playback amplifier for car radio/cassette players.

Features

Two independent amplifiers with open loop gain of typ. 90 dB

Internal d.c. feedback via a 140 kS resistor from output to feedback point
A.C. characteristics that can be determined externally by an RC network
Electronic on/off switching with transient suppression for switch on
Head input at d.c. ground that eliminates the input coupling capacitor
Minimal external component requirement

Stability down to a gain of 30 dB

Low input noise

Low distortion

D.C. input current < 2 uA

Wide supply voltage range

QUICK REFERENCE DATA

Supply voltage range (pin 8) Vp

Supply current (pin 8) Ip

Operating ambient temperature range Tamb

Total harmonic distortion THD
* Channel separation at Rg = 10 k2; Lg=0 a

75t023 V
typ. 5 mA
—30 to +85 ©C
typ. 0,05 %
min. 45 dB

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-142).
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TDA1522

101
R102 R101 !
82Q 5,6kQ 22nF
*] c102
2200F TDA1522
M feedback 1
140kQ
2
R .
\ 1 +Ccl1 output 1
AMP 1 ‘ | —O Vg1
10uF
5 F
Rey = 3009 | 7 RL1
V. S =
i1 > 4.7kQ
Lg1=80mH
SUPPLY
4 & 72
v R52:3OOQ MUTE .
i2 Lg2=80mH L 8
9 +Cc|2 output 2
AMP 2 ’ I _ Vo2
MUTEO / 100F
RL2
Rib2 L7kQ
140k Q
feedback 2 ”
R202 R201 c2o1
1 1l
829 ) 220
*1 c202 ' n
l 2200F
7 7286260

Vp

Fig. 1 Block diagram with external components; also used as test circuit.

N
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Stereo cassette head preamplifier and equalizer

TDA1522

DEVELUPMENT SAMPLE DATA

R201
T—F oo
T
c202

o O
inp.2

ey T [ vomezs )

Cet

L
T

e
R101
Ri02 T—F

€102

7280266

Fig. 2 Printed-circuit board component side, showing component layout for circuit of Figure 1.

7280265

Fig. 3 Printed-circuit board, showing track side. Dimensions 75 mm x 65 mm.
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TDA1522

RATINGS

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

Supply voltage range (pin 8)

Power dissipation

Feedback current (pins 3 and 7)
Storage temperature range

Operating ambient temperature range

Note

Vp 751023 V
Ptot max. 800 mw
ifb max. 10 mA
Tstg -—55to +150 oC
Tamb —30to+85 °C

All pins except 3 and 7 (feedback) can be connected to Vp (pin 8) or ground, (pin 5).

CHARACTERISTICS

Vp =8,5V; Tamp = 25 OC; test circuit Fig. 1 unless otherwise specified

parameter symbol min, typ. max. unit
Supply (pin 8)
Supply voltage range Vp 7,5 - 23 \%
Supply current Ip - 5 - mA
Inputs (pin 4 or 6)
Noise input voltage (unweighted; r.m.s. value)

at f = 20 Hz to 20 kHz* Vn(rms) - 1,6 - uv
Noise input voltage

at Rg=0;f=1kHz*, ** Vi - 5 - nVA/ Hz
Noise input current

atf=1kHz* 4 In - 1,2 - pAA/ Hz
D.C. input current '

at pins 4 and 6 —lg;—lg - - 2 MA
Outputs (pin 1 or 9)
Output voltage

atV;=0,3mV;f=315Hz Vo - 0,72 - \Y

at THD=1%; =1 kHz Vo 1,0 - - \
Qutput source current

atVo.5=>75V; mute OFF —lo 5 10 - mA
D.C. output voltage Vo - 3,7 - \Y
Noise output voltage {weighted)

at Rg =300 Q; Lg =80 mH

as DIN A (r.m.s. value) Vn(rms) - 700 - uv

as CCITT (peak value) Vn(m) - 1200 | — ny

as CCIR (peak value) Vn(m) - 1600 | — %
Noise output voltage (unweighted)

at Rg =300 Q; Lg =80 mH

as DIN 45405 (peak value) Va(m) - 1800 | — uv

* Measured in Fig. 4. ** See also Fig. 6.

A See also Fig. 7.

otabar ¥
Outubcl 1984
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Stereo cassette head preamplifier and equalizer

TDA1522

DEVELOPMENT SAMPLE DATA

parameter symbol min. typ. max. unit
Mute on/off characteristics (pin 2)*
Mute ON voltage

at mute switch closed Vm 0 - 1 Vv
Mute ON current

at mute switch closed or Vo.5 =0V tm - 2,7 - A
Mute OFF voltage

at mute switch open Vm 7,5 - Vp \Y)
Impedance
Input impedance**

atf=1kHz 1Z;l 200 - - k2
Output impedance**

atf=1kHz |Zol - - 1 kQ
General
Internal feedback resistor™** Rp 100 140 180 k2
Open-loop voltage gain**

atf=315Hz Gy - 90 -~ dB
Channel separation

at Rg =10 k; Lg = 0; (note 1) o 45 — - dB
Power supply ripple rejection

at Vp(rms) = 0,1 V; f = 100 Hz (note 2) RR 90 95 - dB
Total harmonic distortion

atf=1kHz; Vy=0,72 V (note 3) THD - 0,05 - %

Notes

1. Frequency range 300 Hz to 20 kHz.
2. Referred to the input.
3. Measured selective.

* See also Fig. 5.
** Applies to each amplifier.
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TDA1522

R102 R101 C£E1+
82Q 9.1kQ 10uF
*1 c102
OUNE TDA1522
M feedback 1
140kQ
2
Rfb1 .
3
) \ 1 .;.Ccl‘I output 1
AMP 1 : I O Vo1
Viro 4 5 10uF o
—F ]
. 4,7k Q
2 SUPPLY
& 7
MUTE
| g
Vi & c
i20 g + C|2 output 2
AMP 2 ' I Vo2
— / 100F
RL2
Rb2 4,7kQ
140kQ
feedback 2
2
R202 R201 c20
1 ]
829 91k o+
+ » d
202 10LF
J;moo,u;-'
/ Ve 7280258
Fig. 4 Test circuit for noise measurement.
E 0 7280261
-— Vo ///
(dB)
-20 Pl
L~
/
40 ll
-80
-100
0 1 2 3 4 5 6
Vag (V)
Fig. 5 Muting depth as a function of control voltage at pin 2.
5] October 1 \ [



Stereo cassette head preamplifier and equalizer

TDA1522

DEVELOPMENT SAMPLE DATA

7280262

100
-
Vn =
V/VHz
(nV/VHz) L \\\
M Re=10kQ
] $
10 5kQ
=
=0,
1
10 102 10° 10¢ f (Hz) 10°
Fig. 6 Noise input voltage as a function of frequency.
10 7280264
In
Ny
(pA/VHz)
™~
\.\\-‘
,
0.1
10 102 103 10* f (Hz) 10°
Fig. 7 Noise input current as a function of frequency.
20 7280263
9¢
9315Hz
(dB)
10
\
0 i
~NN
NN
-10 —
-20
-30
10 102 10° 104 f (Hz) 10°

Fig. 8 Frequency response curve for the circuit in Figure 1.
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TDA1522

APPLICATION INFORMATION

R102 R101 c101
829 5,6kQ 22nF
*+1 c102
2O uF TDA1522
s feedback 1
140kQ
2
Rfb1
3
1 +Ccl1 output 1
AMP 1 >4 { —O Vg1
4 5 10uF
Rg1 = 3009 2 R
Vii e ) 517 I é, 4,7 Q
Ls1=80mH SUPPLY
2
7 & 72
R52=3OOQ MUTE
Vig &2
Lg2=80mH 8
6
9 +Cc12 output 2
AMP 2 ' O Vo2
Rm I o
1 ey / | 'OwF
! 150kQ |, RL2
MUTE . Rfb2 L7kQ
SWITCH "- T40kQ
feedback 2
72 2 2
R202 R201 c20
B | 11
+ 8,2Q 56k 22nF
i €202
2200F
l VP 7280257

Fig. 9 Simple mute application.

o0
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Stereo cassette head preamplifier and equalizer

TDA1522

DEVELOPMENT SAMPLE DATA

INL148
®
R102 R101 C}°L1
} S i}
829 5,6kQ 22nF
*1 c102
220uF TDA1522
M feedback 1
140kQ
2
Rfb1
\ 1 .|.Cc|‘I output 1
AMP 1 ’ I OV°1
10uF
5
Re1 = 3002 —7 R
Vi 1 =300 4,7kQ
ML) oy =80mH '
S1 SUPPLY
4 & 72
Rg2=3009 MUTE
Vip &>
! Lg2=80mH l 8
9 +c°|2 output 2
68kQ y p ,«l: - O Vg2
68k [+ RL2
MUTE ik Rfb2 L7kQ
feedback 2
7 72 7
R202 R201 c201
1 ||
8,2Q 56kQ /\ 22nF
I NGV
+
C202 IN4148
l??ONF
72
AV 7280259
M

Fig. 10 Application for plop-free muting.
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made available for evaluation. It does not necessarily
imply that the device will go into regular production.

DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1524

STEREO-TONE VOLUME CONTROL CIRCUIT

GENERAL DESCRIPTION

The TDA1524 is a monolithic integrated circuit designed as an active stereo-tone volume control for
car radios, TV receivers and mains-fed equipment. It includes functions for bass and treble control,
volume control with built-in contour (can be switched off) and balance. All these functions can be
controlled by d.c. voltages or by single linear potentiometers.

Features

® Few external components necessary

® | ow noise due to internal gain

® Base emphasis can be increased by an additional filter
® Wide power supply voltage range

QUICK REFERENCE DATA

Supply voltage (pin 3) Vp=V3.18 typ. 12V
Supply current (pin 3) lp=13 typ. 35 mA
Maximum input signal with

d.c. feedback (r.m.s. value) ' Vi(rms) typ. 3V
Maximum output signal with

d.c. feedback (r.m.s. value) Vo(rms) typ. 3V
Volume control range Gy —80 to +21,6 dB
Bass control range at 40 Hz AGy typ. +15 dB
Treble control range at 16 kHz : AGy typ. +15 dB
Total harmonic distortion THD max. 05 %
Output noise voltage (r.m.s. value) Vho(rms) max. 100 upV _—
Cross-talk attenuation E

at G, = —20 to +21,5 dB act typ. 60 dB =
Tracking between channels :

atGy,=—-20to+21,5dB AGy max. 2,5 dB
Ripple rejection at 100 Hz @100 typ. 50 dB
Supply voltage range (pin 3) Vp=V3.1g 75 to 165V
Operating ambient temperature range Tamb —30to + 80 °C

A COMPLETE DATA SHEET IS AVAILABLE UPON REQUEST
November 1982 1



TDA1524 J L

left output
/ >47kQ Ve /_“L 2
56 nF 15f R 220 =100
~ nFT .T+4,7,,¢F | nF]" TH
14 |13 12 |n 3 2
22 uF TDA1524
left 15 CONTROLLED 17
input >l AMPLIFIER . SuPPLY
4 Y
bass
Rg <6005 treble
volume
v v v
2,2 uF
right 4 CONTROLLED |
e >l AMPLIFIER CONTROL VOLTAGE CONVERTER
1t
5 e |7 |8 lﬂs 1 16 10 9 °°"*°”'
—H S 47uF -
—
56 nF T
47 47 47 47 ; 2,2
- - «— ol [T ol [T ol |+ linear ko
1BaF o [Z47kD 100== 100== 10032 1002
J; nF; nF; nF nFJ’-
4 7 4 4 4 4 4 2 2 4 4
. v 7287198
right output
Fig. 1 Block diagram and application circuit.
TDA1524 TDA1524
5(14) 6(13) 5(14) 6(13) 7(12) 8(11)
kQ  33kQ
56 nF ==56nF 10
56 nF +

10k

7 7287199

Fig. 2 Double-pole low-pass filter for
improved bass-boost.

15 nF l 2,2 uF
4 l 7287200

Fig. 3 D.C. feedback with filter network
for improved signal handling.
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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.

TDA1527

SIGNAL-SOURCES SWITCH

The TDA1527 is a dual operational amplifier connected as an impedance converter. It incorporates the

following features:

® two switchable stereo inputs, with a max. signal handling of 10 V (r.m.s.)

® input protection circuit

® input currents are independent of the switch position

® short-circuit protected outputs

QUICK REFERENCE DATA

Supply voltage range (pin 2) Vp 4t020 V
Operating ambient temperature range Tamb —30to +80 ©C
f =20 Hz to 20 kHz; Rg = 47 kQ
Supply voltage (pin 2) Vp=Vaog typ. 20 Vv
Supply current (unloaded) Ip typ. 8 mA
Input voltage range at V=V, Vi 1toVp—1V
Voltage gain Gy typ. 1
Total harmonic distortion diot typ. 0,01 ¢
Channel separation (R/L) o typ. 74 dB
Crosstalk attenuation between the output and

the non-selected input oy typ. 100 dB
Noise output voltage (unweighted; r.m.s. value) Vn(rms) typ. 6 uv

PACKAGE QUTLINE
9-lead SIL; plastic (SOT-142).
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TDA1527 J L
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Signal-sources switch TDA1527

UEVELUFPMENI DAMFLE UALA

RATINGS

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

Supply voltage (pin 2) Vp=Va.g max. 23 V
Signal input voltage range (pins 1, 3, 7, 9) \7 OtoVp V
Input current (pins 1, 3, 7, 9) £y max. 10 mA
Input control voltage range (pin 5) V.8 —05t0+23 V
Input control current (pin 5) -5 max. 10 mA
Total power dissipation Piot max. 800 mW
Storage temperature range Tstg —55 to + 80 °C
Operating ambient temperature range Tamb —30 to + 80 ©C

CHARACTERISTICS AND APPLICATION INFORMATION .
Vp =20 V; Tamp = 25 OC; test circuit Fig. 1; unless otherwise specified

Supply voltage range (pin 2) Vp=Vao.g 4t020 V
Supply current (unioaded) lp=1lg typ. 8 mA
Input voltage range at Vi = V, Vi 1toVp—1 V
Offset voltage at switched-on condition; * (Vy—V;) Vio < 20 mVv
Offset voltage change

at switching from one channel to the other AViq < 10 mV
Input bias current li typ. 0,3 pA
Input resistance R; > 10 MQ

Output current capability
sink currentat V) = 18 V

(current consumption at the outputs) lo > 1.5 mA
typ. 2,0 mA

source current

(available current from the outputs) —lo t>yp. 13 22
Qutput short-circuit current —lo(sc) typ. 15 mA
Output resistance Ro typ. 10 Q
Permissible load capacitance CL < 50 pF
Voltage gain of a switched-on amplifier Gy typ. 1
Current gain of a switched-on amplifier Gj typ. 120 dB
Crosstalk attenuation between the output and the

non-selected input, within the input voltage range;

f=1kHz Q. typ. 100 dB
Equivalent input noise voltage (r.m.s. value)

f=20 Hz to 20 kHz Vn(rms) typ. 25 uVv
Switch control (pin 5)
Input switching voltage Vs.8 typ. 2,7V
Input control current

F:/5_go= O(i/; pin: 7 and 9 in switched-on condition —lg t<yp. ;g Z/A\
Input leakage current; Vg.g = 36 V I5 < 2 uA
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TDA1533

PLL MOTOR SPEED CONTROL CIRCUIT FOR HI-FI APPLICATIONS

The TDA1633 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 operational 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 Oto +60 °C

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102C).

November 1982



TDA1533 J L

‘weJbelp yo0|g | ‘614

-3nd1no 1018|1950 [eISAID Q| J811wi| oyoey Indul — gL ¢ dwedo jo0 1nduj °g
1ndut 101e}10s0 [eISAID */| Jaliwi| oyoel indul + *| | 1ndino/indul umopy/dn °G
ndino/indul 18s8y "9l - indino Jozesipul %007 Q| | dwedo jo induj ‘¢
|041u09 J3jeds Indul-g ‘G| 1ndino 1019318p aseyd ‘6 } dwedo jo 1ndinQ ‘g
1041U09 J3jess 1ndul-y ‘L (A Ol +) Alddns aninisod °g indino/indui 1sa] ‘g
Ja1wi| oyaey 1ndinQ "gl Z dwedo j0 1ndinQ £ punoig) °|
ONINNId
L62v82L 9l L] gl v
un L 4
N S
S3oViS LNdin 1Nd1N0 0010 |25
9 M o1 43LNNOD o0/ 43LNNOD
1k NMOQ/dN >
1NdNI NMOQ/dN B Nmoa/dn z L
1NdNI 13S3d dWVdO diAVvdO
umopydn YYYYYYTYY ..._> /L
39v1S 1Nd1NO . S13S34d ZHW . >
R LINN 08LNOD | PP g0l o2 106 | 87 m_uwx<_>_._mw__wmo 8t
oi] ~ | 21901 HOLVOIANI NMOQ/dN 43dIAIQ b
5207 A 378v113534d TVASA¥D “t
JUR
_IAI 4 Y
HILINM 40103130 3SVHd : ﬁ. “mw.v.ow
. B AHOW3W TvLioia | 4  Ag B3QIAID «—
€l Y3141TdWV OHOVL 4
i |eubis jeubis 437VOS
_ + > oyoey 30uaiayal < a y €esSivadl
4 4 Y A 'y _
4 L 6 Gl vl uw

o™




Motor speed control circuit TDA1533

GENERAL DESCRIPTION (see also Fig. 1)

The crystal frequency (e.g. 4,8 MHz) is divided by the presettable 901 to 1099 divider. The scaler is
used to obtain the reference signal for the digital memory 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 3600. 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 7200°.

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 signals.

The dividing number of the presettable divider depends on the state of its presets, thus on the position
of the up/down counter.

A pull-up to the IC supply voitage 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 1099.

The clock of the up/down counter is available at the reset input as a 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 control inputs are 3-state inputs. The scaler truth table is given below.
A HIGH level at the up/down input gives an increase, a LOW 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. 12V
Total power dissipation Piot max. 1w
Storage temperature Tstg —25 to + 125 OC
Operating ambient temperature Tamb —20to +80 ©C

CHARACTERISTICS

.Supply voltage Vp typ- 91to :? x
Supply current Ip typ. 50 mA
Operating ambient temperature Tamb 0to 60 OC

The following characteristics are measured at Vp = 10 V; Tamp = 25 ©C; unless otherwise specified

Crystal oscillator

Frequency f t<yp. g’g m::
Input voltage HIGH ViH 26t010 V
Input voltage LOW ViL —-20to+20 V
Input resistance R; > 50 k&2
Input capacitance Ci < 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 Vv
Output voltage LOW at 10 mA VoL 2/9' 0022 \\;
Output sink current o Zp' ;8 2:
Phase detector output .
Output voltage HIGH at 20 uA VoH ;p g'? x
Output voltage LOW at 20 uA VoL t<yp. g'g x
Qutput current > 30 A
source lo typ 44 yA
. > 30 uA
sink lo typ. 44 pA




Motor speed control circuit

TDA1533

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
Output sink current

Up/down - input/output
Input voltage LOW
Output voltage HIGH

Open voltage

Output voltage HIGH at 0,5 mA

Output voltage LOW at 5 mA
Output 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

VoH
VoL

ViL

VOH

VoH

VoL

|Zo]

ViL

ViH

ViH

VoL
VoH

-0,3to+10
typ. 0,6
< 5,0
> 10
typ. 0,1
< 2,0
typ. 50
< 250
< 12
< 0,5
< 10
typ. 0
—-04t0+0,4

3to 10

typ. 0,7
0,6 t0 0,8

> 8,6
typ. 9,0
< 0,5
< 10
< 1,6
typ. 0
—-0,4to+ 0,4
4t010

typ. 0,7
06t00,8

> 9,5
typ. 10,0
typ. 0,3
< 0,5
typ. 8

Y

uA
MA

mV

mV
mV
nA
nA

< KK KK K LKL

53

<< < <<

< <K <KL

i
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TDA1533

CHARACTERISTICS (continued)
Operational amplifiers

typ. 10000
typ. 30 nA
< 100 nA
typ. 0,1 mA
> 15 mA
typ. 20 mA
< 15 mV
< 0,25 mV/K
60 Hz

Voltage gain Gy
Input bias current Ibias
Output sink currentat Vo =1V lo
Output source current at Vo =9 V lo
Input offset voltage Vio
Input offset voltage drift AV;o/AT
Bandwidth (3 dB) B
1
cLock |
UP/DOWN J
COUNTER
(pin 16) |
I
cLock |
UP/DOWN | v | \
COUNTER
|
INFORMATION | :
ON ‘ active I———_
UP/DOWN active —
(pin locked)
—| |~ bounce
protection

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 pulse.

(5) 3rd clock pulse.

(6) 4th clock pulse.

Fig. 2 Timing diagram of up/down counter.
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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.

TDA1540D

14-BIT DAC WITH 85 dB S/N RATIO

GENERAL DESCRIPTION

The TDA1540D is a monolithic integrated 14-bit digital to analogue converter (DAC). It incorporates a
14-bit input shift register with output latches, binary weighted current sources with switches and a

reference source.

The IC features an improved switch circuitry which eliminates the need for a deglitcher circuit at the
output. This results in a signal-to-noise ratio of typical 85 dB in the audio band.

QUICK REFERENCE DATA

Supply voltages
pin 4
pin7
pin 11

Signal-to-noise ratio (full scale sine-wave)
at analogue output (pin 22)

Non-linearity at Tgmp = —20 to + 70 °C
Current settling time

Maximum input bit rate
at data input (pin 1)

Maximum clock frequency
at clock input (pin 28)

Full scale temperature coefficient
at analogue output (pin 22)

Operating ambient temperature range
Total power dissipation

Vp1
VN1
VN2

S/N

BRmax

fel max

TCrs

Tamb
Ptot

typ. 5V
typ. -5 V
typ. -17 Vv
typ. 85 dB
typ. % LSB

typ. 0,5 us
min. 12 Mbit/s
min. 12 MHz

typ. +£30-10° K-
—20to+ 70 OC
typ. 350 mw

PACKAGE OUTLINE

28-lead DIL; ceramic (cerdip); SOT-135A.
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TDA1540D J L

FUNCTIONAL DESCRIPTION

The binary weighted current sources are obtained by a combination of a passive divider and a time
division concept. Figure 1a gives the diagram of one divider stage. The total emitter current 4 | of the
passive divider is divided into four more or less equal output currents.

The output currents of the passive divider are now interchanged during equal time intervals generated
by means of a shift register. The average output currents are exactly equal as a result of this operation.
A ripple on the output current, caused by a mismatch of the passive divider, is filtered by an a.c.
low-pass filter, requiring an external filter capacitor.

The outputs of the dividers are combined to obtain the output currents | (i1), 1 (12) and 2I (i3)

(see Fig. 1b). The current of the most significant bit is generated by an on-chip reference source.

A binary weighted current network is formed by cascading the current division stages (see Fig. 2).
The interchanging pulses are generated by an on-chip oscillator and a 4-bit shift register. The binary
currents are switched to the current output (pin 22) via diode-transistor switching stages; therefore,
the voltage on the output pin must be 0 V = 10 mV. The output current can be converted into a
voltage by means of a summing amplifier.

Figure 3 represents the data input format, and an application circuit is given in Fig. 4.

1 2 3 I Aﬂl lAzl J_
lll] Izq '3l t | :lttf_ET t— A—l—_
REGISTE1R ——T{':TT_?_O——_{—T_?_O—__{—O'T_T__';{O I T .
cLock 1I+A1| 1I+A2| 1I+A3l ll+A4I ‘A1J+Azl

———

Agl +A4IT

— 4 —

7289039

Fig. 1a Circuit diagram of one divider stage. Fig. 1b Waveforms showing output
currents I, 1o and 13 of Fig. 1a.

\ (
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14-bit DAC with 85 dB S/N ratio TDA1540D

DEVELOPMENT SAMPLE DATA

DATA SHIFT REGISTER
cP—o

S S N N N N 2N N N N T 2 N

LE{’ : l : : ' ,LATCH ' : : : : ']
I N O 5 S B A S B A BT B B B
%A%MX;&%'& RIS R IERE. ,'u\;u,,
p

——
-
N
>

120"‘
1|ref

n_amplifier

I1;1;2_J @

OSCILLATOR &

4-BIT
SHIFT REGISTER

7289083.1

Fig. 2 Functional diagram showing cascading of current division stages.

>40ns
e -—
oara __ [ XXX DO
>15ns >10ns
— j— T -
== r
— -— ! |y f——
>35ns >35ns >6ns|___J>10ns
LE
N
>40ns
7289038.1

Fig. 3 Format of input signals.
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TDA1540D

RATINGS

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

Supply voltages
with respect to GND (pin 6)

at pin 4 Vp1 max. 12V
at pin7 VN1 max. =12 V
at pin 11 VN2 max. —20 V
at pin 4 with respect to pin 11 Vp1—-VN2 max. 32V
at pin 7 with respect to pin 11 VN1—=VN2Z -1t0+20 V
Total power dissipation Piot max. 600 mw
Storage temperature range Tstg —565to+ 125 °C
Operating ambient temperature range Tamb —251t0+80 °C
CHARACTERISTICS (see application circuit Fig. 4)
Tamb = 25 OC; at typical supply voltages; unless otherwise specified
parameter symbol min. typ. max. unit
Supply voltages
with respect to GND (pin 6)
at pin 4 Vpq 3 5 7 \
atpin7 VN1 —4,7 -5 -7 \
at pin 11 VN2 -16,56 -17 -18 \Y
Supply currents
at pin 4* Ipq - 12 14 mA
atpin 7 INT - -20 —24 mA
at pin 11 In2 - -1 -13 mA
Power dissipation
Total power dissipation Piot - 350 410 mW
Temperature
Operating ambient temperature range | Tamb -20 - +70. oc

* When the output current is %Igg (% full scale output current).

hYS
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14-bit DAC with 85 dB S/N ratio

TDA1540D

DEVELOPMENT SAMPLE DATA

parameter symbol min. typ. max. unit
Data input DATA (pin 1)
Input voltage HIGH VIH 2,0 - 7,0 Vv
Input voltage LOW ViL 0 - 0,8 \
Input current HIGH at Vi IH - - 50 uA
Input current LOW at V. —hL - - 0,2 mA
Maximum input bit rate BRmax 12 - - Mbits/s
Latch enable input LE (pin 2)
Clock input CP (pin 28)
Input voltage HIGH VIH 2,0 - 7,0 \%
Input voltage LOW ViL o] - 0,8 \
Input current HIGH at V| lH - - 50 HA
Input current LOW at V| =L —_ - 0,2 mA
Maximum clock frequency fcPmax 12 - - MHz
Oscillator (pins 8 and 9)
Oscillator frequency

at Cg.g =820 pF fosc 100 160 200 kHz
Analogue output lgy¢ (pin 22)
Output voitage compliance Voc -10 - +10 mV
Full scale current IEs 3,8 4,0 4,2 mA
Zero scale current tlizg - - 100 nA
Full scale temperature coefficient

Tamb = —20 to + 70 °C TCfs - +30x10—6 | — K-1
Settling time to *+ %.LSB

all bits on or off tes - 05 - us
Signal-to-noise ratio* S/N 80 85 - dB

* Signal-to-noise ratio within 20 Hz and 20 kHz of a 1 kHz full scale sinewave, generated at a sample

rate of 44 kHz.
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TDA1540D J ‘
+5V -5V -17V
) 10nF 27 820pF
eI My
(1%)
5 4 6 3 7 1110 8 9
ATA —]1 22 ~
— o
cp —28 5 20kHz | output
LE— 2 17
TDA1540D 9t order
6200 Cauer-type
(05%) filter
16 metgl-frlm
1213 14 1819 20 21 23 24 25 resistors
l“:}:o lﬁﬂl‘g’? l:; I'ﬁ% lOnFIOnFIOnFIO nFIOnF
7 7 4 7 4 4 4 4 4 4 7289082.2
Fig. 4 Application circuit.
PINNING
1 DATA  datainput oaTA [1] U 28] cF
2 LE latch enable input _
3 Vieft voltage reference e [2] 7] i
4 Vpq positive supply Vreft E 25] e
5 ic* frequency compensation
. v,
on-chip operational amplifier p1 4] 28] cto
6 GND ground i E E co
7 V negative supply
8 oS¢ | o 1] 2] cs
illat citor
9 0SC2 } oscillator capacito " E _2_1] -
10 Vief2 voltage reference TDA1540D
11 VN2 negative supply osct E 21jc7
12 C1 l de(.:oupling binary osczE 70 cs
13 C2 weighted current
14 C3 J sources Vref2 |10 Ecs
— 15 lrefq Y
— N2 [11 18] ca
— 16 lref2 l current reference sources E o]
- 17 lref3 J c1 12 [17] rer3
- 18 C4 '
|
19 C5 ‘ decoupling binary weighted cz(1s E ref2
20 C6 I current sources c3fa [15] Ires1
21 C7 7286851
22 gyt analogue output
23 C8 decoupling binary Fig. 5 Pinni .
. inning diagram.
24 C9 l weighted current 9 g dieg
25 C10 J sources
26 ic.* voltage reference
27 i.c.* voltage reference
28 CP clock pulse input
* i.c.: internally connected.
. hYS
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TDA1559

MOTOR SPEED REGULATOR

The TDA1559 is a 3 pins speed regulator circuit for d.c. motors. It is especially intended for low-voltage
motors in battery operated cassette recorder systems and record players. The IC features a high multi-
plication coefficient (k = 21,5) and a low drop-out voltage (0,5 V). It also contains a current limiter

and thermal shut-down.

QUICK REFERENCE DATA

Supply voltage

Internal reference voltage

Drop-out voltage

Limited output current
Multiplication coefficient

Thermal limitation

Operating ambient temperature range

Vp max. 16 V
Vyef typ. 1,26 V
Va3 typ. 05V
12 lim typ. 0,7 A
k typ. 21,5

Tj lim typ. 145 OC
Tamb -25to +70 ©°C

PACKAGE OUTLINE

Fig. 1 TO-126 (SOT-32).
Pin 1 connected to metal part of mounting surface.

Dimensions in mm

< 7,8 max |

N
o
5

: 1
| 15,3
min

K
1Y 3f) 2|

7259324.2A

(1) Within this region the cross-section of the leads is uncontrolled.
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TDA1559

Vp
1 R1
[ O «
CRYSTAL
TEMPERATURE | | REFERENCE
LIMITER VOLTAGE « R2
4 N2
? O «
+H |- |
CURRENT A e
LIMITER > :‘ T
|
t
kb
[
[
b 3
d O —
i 7286301
Fig. 2 Functional diagram.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vp =V1q.3 max. 16 V
Output current 12 max. 1,2 A
Storage temperature Tstg —25t0+125 OC
Junction temperature (limited by thermal limitation) Tj max. 130 °C
THERMAL RESISTANCE
From junction to case Rthj-c = 10 K/W
From junction to ambient Rthij-a = 100 K/W

7286300

Fig. 3 Test circuit.
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Motor speed regulator TDA1559

CHARACTERISTICS

Vp=9V;lip=70mA; Tamp = 25 °C; R1 = 0; heatsink with Ry, = 100 K/W and after thermal stab-
ilization; unless otherwise specified; see test circuit Fig. 3.

symbol min. typ. max. | unit conditions
Internal reference voltage | Ve =Vqi2| 1,20 1,26 1,32 vV {Vp=21V
Drop-out voltage Vo3 - 0,5 0,7 \
Quiescent current Iq 0,8 1,3 1,8 mA
Limiting output current 12 tim 04 0,7 - A
Al
Multiplication coefficient* | k =2\—|% 193 215 243 Alp =10 mA
Thermal limitation Tjlim 130 - 160 OC | Vief=12V
Line regulation variation AVyef 0 9 20 /
re 0, , mV/V } _
Vyef versus Vp AVp 0 007 016 |%\V Vp=2,1t0 156V
Ak ’ 0 Alp=%10mA
k-spread versus Vp avp -0,3 +0,2 +1 | %/V { Vp=211015V
Al -
q - 1 — |uA/V |\Ig=0
lq versus Vp AVp 095 — |%V |JVp=21to15V
Load regulation variation A\; ‘
re —-0,4 0 +04 |V/A }
\ ) = A
V ef versus I 1 0,03 0 +0,03 |%/mA lp=501t0 100 m
. Ak 1o =50 to 100 mA
k- | o 005 0 +005 |wmA |2
spread versus |9 Ay 0,0 b/m Alp=£10mA
Temperature coefficient .
 variation AVref ~02 01 +04 |mV/K
) , , : =_ o
Vyef versus Tamp —————ATamb 0,02 0,01 +0,04 %/K }Tamb 5 to +55 ©C
. Ak - 0 {Tamb = —5t0 +55°C
k-spread versus Tamp Tarm 0,03 0 +0,03 |%/K Alg= £10mA
Al \ -
q - =11 - JuA/K ;Tamb——s to +55 0C
Iq versus Tamb ATamb - 008 - |wk |lip=0

* There are 4 ranges of k-factors, indicated by either ‘1’, ‘2’, ‘3’, or ‘4’ on the package. Ordering a
specific range is not possible.
1=19,3t0 20,5
2=20,3t021,5
3=21,3t022,7
4=225t024,3
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TDA1559

APPLICATION INFORMATION

TDA1559

(1) Inclusion of D (BA220) is optional; it permits compensa-
tion of variation of the motor resistance as function of
temperature.

7286302

Fig. 4 Example of using the TDA1559 in a d.c. motor speed regulation circuit.

Y4
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Motor speed regulator TDA1559

Notes to Fig. 4

R2=R2'+ R2"
Ehn=nxCx¢ where: n = speed in revolutions per minute
27 1 C = motor constant
Im=Tx— = Co ¢ = magnetic flux
60 ¢ .
Ep = electromotive force (e.m.f.)
T = motor torque
. Ry = motor resistance
Epy can be expressed as:
R1 R1 1
En = Im (5= Rm) * Vief {1 i (1 +k)}+R2xlq
For optimal regulation (dn/dT = 0), (— - Rm)should be zero.

However, if R1 = k x Ryy,, the regulator W|I| be oscillating, so for stability always R1 < k x Rp,.
R2 is determined by:

vrefxmx(1+%)
R2=

G
n— (R1x 1g) = Vref = I (7= = Rn)

Example:

En E2000= 3,58 V £ 11,6%
=132 +10%

n= 2000 rev/min

T=1mNm

R1=220Q

R2'=82%Q

R2" =220 Q

When a diode (D = BA220) is connected is series with pin 1, then the expressions for R2 and E, are:

(v,ef+vD)xR1x(1+%)

R2=
—(R1xlg) = (Vyes + VD) — Im (Rk1 - Rm)
En=|m(¥_Rm)+(Vref+VD){ ( );J'Rz”q
Example:

En— Egooo 3,68V *11,6%
Rm =13 & £ 10%

n = 2000 rev/min

T=1mNm

R1=220Q

R2'=160 Q

R2"=470Q )

D = BA220
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TDA1559

+10 7286306
An
(%)
+5 e S
Ny
~
0 SN
~
RN
Sk
P AR
s N ~\:(p =9V
D'\ [
6V
-10
0,25 0,5 0,75 1 1,25 1,5 1,75
T (mNm)

Fig. 5 Variation in motor speed (n is revolutions per minute) as a function of the applied motor
torque at Ty = 25 ©C.

7286303

+5
An
(%)
- +2'5 -
= § —— -
0 = -
P ol I ——
ot
—-25
-5
-10 0 10 20 30 40 50 60
Tamb (°c)
Fig. 6 Variation in motor speed (n is revolutions per minute) as a function of the ambient temperature
at T=1 mNm nominal and Vp =9 V.
: with diode (D = BA220; see Fig. 4).
————— : without diode.
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Motor speed regulator TDA1559

7286305
+5
An |
(%)
+2,5 T
- 1
- ot
T -
0 - = =1 _— - T
1" ] =
-+ L1 1
- _ T
-25 . =
-5
-10 0 10 20 30 40 50 60
o]
Tamp (°C)
Fig. 7a Vp=6 V.
7286304
+5
An
(%) =
+2,5 =
— -
L "]
- -
- bt =3
0 AT T iy :
L L -1
—+ — -
P ==
—-2,5 =
-5
-10 0 10 20 30 40 50 60
o]
Tamb (°C)
Fig. 75 Vp=9V

Fig. 7 Variation in motor speed (n is revolutions per minute) as a function of the ambient temperature
without diode (D = BA220; see Fig. 4).

——————— :T=09mNm
— : T=1,0mNm
——————— :T=1,1mNm

November 1982






DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device wiil go into regular production.

J L TDA1571

BALANCED MIXER/MODULATOR/DEMODULATOR CIRCUIT

GENERAL DESCRIPTION

The TDA1571 is a monolithic integrated circuit which, due to the universal design, can be used in

various applications such as:

Mixer

Modulator

Chopper - »

AM synchronous demodulator
FM quadrature detector
Differential amplifier

QUICK REFERENCE DATA

For application as a mixer in FM tuners; f; = 98 MHz; fgc = 108,7 MHz

Supply voltage (pins 12 and 13) Vp typ. 15 V
Total supply current (from Vg) Is typ. 6,5 mA
Input admittance

at pins 2 and 7 for f = 98 MHz Y11 typ. 3,8 +j5 mS

at pins 3 and 5 for f = 108,5 MHz Y11 typ. 2,3+j8 mS
Mixer gain Gmix typ. 19,6 dB
Mixer noise figure Frmix typ. 6,5 dB
I.F. suppression s typ. 40 dB
Oscillator suppression at the input ®oge typ. 46 dB
Supply voltage range (pins 12 and 13) Vp 4t025 V
Operating ambient temperature range Tamb —30to +80 ©°C -E-
PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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TDA1571

508
output 108
1o Vs
L\JQAAJ—JN2 _L
L1 22nF
N1 ;
4
-
Cc1 IGSDF 6,8
13 12 H]:P
( 1nF
L]kﬂ 5 i
\AAAS 1
— 50
Q
L3 R3
J fOSC
22nF
YV Y el
1ﬁF 3 1.9:1
¥ 4
6,8
50 k&2
Q
f [ 6.8 4
1
22nF jkﬂ
TDA1571 :‘-—1

15 s
v 1
4 l' E\
10 1nF
150 [ ]150  150[ ] 150
2 ||la Qe

7287107

16# 79/9

Fig. 1 Application circuit diagram of the TDA1571 used as FM mixer; also used as test circuit for the
characteristics.

N

Data for coil L.1: N1=2x 7 turns Cul (0,18 mm) on coil former
N2 =1 turn Cul (0,18 mm) on coil former
Q,=78
1.2, R2, L3 and R3 are selected for minimum reflection
r<0,03; R2=R3=1kQ

N.B.: Unused pins should be grounded.
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TDA1571

Balanced mixer/modulator/demodulator circuit

RATINGS

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

Supply voltages (pins 12 and 13) Vp=V129=V13.1¢ max. 40 V
Voltage at pins 2 and 7 V2.9=V7.16 max. 18 V
Voltage at pins 3 and 5 V3.2=Vg.7 max. 18 V
Voltage at pins 3 and 5 V3.9=V5.16 max. 23V
Voltage at pins 12 and 13 V12.3=V135 max. 18 V
Voltage between pins 3 and 5 tV3p max. 6V
Voltage at pins 2 and 7 -Vo.1=-Vyg max. 6V
Current on all pins In max. 10 mA
Total power dissipation Piot max. 700 mW
Storage temperature range Tstg —55 to +150 ©C
Operating ambient temperature range Tamb —-30to +80 °C

DEVELOPMENT SAMPLE DATA

September 1982
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TDA15T1

CHARACTERISTICS

fi = 98 MHz; fogc = 108,7 MHz with Rg = R|_= 50 £2; oscillator amplitude Pggc = —14 dBm;
Tamb = 25 OC; measured in test circuit in Fig. 1; unless otherwise specified

parameter symbol min. typ. max. unit
Supply voltage Vg - 15 - \%
" Total supply current Ig - 6,5 — mA
D.C. supply current output stage
(pins 12 and 13) Ip - | 2 - mA
Input admittance
at pins 2 and 7 for f = 98 MHz Y11 — 3,8+j5 - mS
at pins 3 and 5 for f = 108,7 MHz Y11 - 23+i8 - mS
Output admittance at pins 12 and
13 for f = 108,7 MHz Y22 — 0,001 +j0,24 - mS
Conversion transconductance of mixer ly21l - 1 - mS
Mixer gain ‘ Gmix - | 195 - dB
Mixer noise figure at Rg’ = 200 Q2 Frmix - 6,5 - dB
I.F. suppression at an input signal
amplitude Pj=—60 dBm ®is — 40 - dB
Oscillator suppression
at the input ®osc i - 46 - dB
at the i.f. output ®ogc if - 38 - dB
7287108 20
//G;T\rix Fnix
\ Gmix
(dB)
N
N Fmix 10
-
\\
Fig. 2 Mixer gain (Gpjx) and mixer noise
figure (Fyix) at Rg"= 200 2 as a function
0 - of the oscillator amplitude (Ppgc).
—-30 -20 -10 0
Posc (dBm)
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1576

made available for evaluation. It does not necessarily
imply that the device will go into recilar production.

FM/IF AMPLIFIER CIRCUIT

The TDA 1576 is amonolithic integrated f.m./i.f. amplifier circuit provided with the following functions:
symmetrical limiting i.f. amplifier

symmetrical quadrature demodulator

internal muting circuit

symmetrical a.f.c. output

field-strength indication output

detune-detector

reference voltage output

electronic smoothing of the supply voltage

standby on/off switching circuit.

QUICK REFERENCE DATA

fo = 10,7 MHz; Af =+ 22,5 kHz; fr, = 400 Hz; Q| = 20; de-emphasis 7 = 50 us

Supply voltages (pin 1) Vp 8,5 15 V
Supply current Ip typ. 16 18 mA

Sensitivity at —3 dB before limiting Vi typ. 22 uv
I.F. sensitivity for i

S+ N/N =26 dB Vi typ. 8 uVv

S+ N/N =46 dB Vi typ. 35 uVv
A.F. output voltage Vo typ. 67 l 135 mV
Total distortion

single tuned circuit diot typ. 0,1 %

two tuned circuits diot typ. 0,02 %
Signal plus noise-to-noise ratio; V;> 1 mV S+N/N typ. 76 I 80 dB
A.M. rejection a typ. 50 dB

. typ 3 kHz

A.F.C. offset drift + Af < 6 KHz
Field-strength indication range AV; typ. 920 dB
Permissible indicator (load) current L < 2 mA
Supply voltage range (pin 1) Vp 756t020 V
Ambient temperature range Tamb —30to +80 ©C
PACKAGE OUTLINE

18-lead DIL; plastic (SOT-102C).
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FM/IF amplifier circuit

TDA1576

DEVELOPMENT SAMPLE DAIA

RATINGS

Limiting values in accordance with the Absolute Maximum System (I1EC 134)

Supply voltage (pin 1}

Voltages
at pin 2

atpinb

at pin 12
at pin 13
at pin 14

Total power dissipation
Storage temperature range
Operating ambient temperature range

THERMAL RESISTANCE
From crystal to ambient

Vp=Vi.18
V2.18
-V2-18

V518
—-V5.18

V12-18
-V12.18

V13.18

Via1g
—Via.18

Ptot
Tstg
Tamb

Rth cr-a

max. 23
max. Vp
max. 0
max. 23
max. 0
max. 7
max. 0
max. 6
max. 23
max. 0
max. 800
—55 to + 160
—-30to +80
= 80

<< K K<< K<L <K<K <L
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TDA1576

CHARACTERISTICS

fo = 10,7 MHz; Af = + 22,5 kHz; f, = 400 Hz; Rg = 60 ; de-emphasis 7 = 50 us (Cg.g = 6,8 nF);
Tamb = 25 ©C; measured in Fig. 1, unless otherwise specified. The demodulator circuit is adjusted at
minimum 2nd harmonic (dg) distortion: Vi =1 mV; Af = £ 75 kHz.

Supply voltage range (pin 1)

Supply current; without load (112=113=0)

1.F. amplifier/detector
Sensitivity at —3 dB before limiting
I.F. sensitivity for

S+ N/N=26dB
S+ N/N =46 dB

|.F. output voltage (peak-to-peak value)
Vi=1mV; Z3.18=27.1g=1MQ in

parallel with 10 pF
I.F. output resistance
Detector input impedance

Output resistance
D.C. output voltage

A.F. output voltage; Q| =20

Total distortion
single tuned circuit; Q| =20
two tuned circuits
Signal plus noise-to-noise ratio
B =250 Hz to 156 kHz; Vi > 1 mV

A.M. rejection; Vj =10 mV

f.m.: fiy, =70 Hz; Af = £ 22,5 kHz

am.: f,=1kHz;m=0,3
I.F. input voltage range; o > 40 dB

Hum suppression at f = 100 Hz
Vp=Vi.1g=100mV r.m.s.;

Cn ag=A47 4

(=
C2-18 T 77 My

A.F.C. tuning slope at Q| =20

A.F.C. offset voltages; Q|_= 20
atVij=1mV

at Vj =30 uV to 500 mV
(reference at 1 mV and muting)

* Simultaneously measured.

V3-7(p-p)
R3.7

R4.6

Cs.6

Rg: Ro

Vg.18 = V9.18
Vo

dtot
dtot

S+ N/N

Vp 75t020 V
Vp=85V Vp=15V
typ. 16 18 mA
10 to 23 12t0 25 mA
typ. 22 uVv
< 30 uv
typ. 8 uv
typ. 35 uV
" typ. 680 mv
typ. 250 Q
typ. 30 k&
typ. 1 pF
typ. 37 kQ
typ. 5,5 98 V
typ. 67 135 mV
60 to 75 120 to 150 mV
typ. 0,1 %
typ. 0,02 %
typ. 76 80 dB
typ. 54 dB*
0,5 to 500 mV
> 43 dB
typ. 48 dB
typ. 8,5 17 mV/kHz
< 100 200 mV
typ. 25 50 mV
< 50 100 mV




FM/IF amplifier circuit TDA1576

DEVELOPMENT SAMPLE DAIA

Field-strength indication
Vp=85V | Vp=15V

Indicator sensitivity; 114 =0 Vi 20 pV to '600 mV
Field-strength indicator voltage l
R ~ = . =
v13 (1)3 36kQ;114=0 Veov typ. 0 mv
i F=V13-18 < 200 mVv
typ. 3,6 \Y%
V=250 mV VE=V13.18 3,2 to 4,1 v
Available output current -3 > 2 mA
Reverse voltage at the output l
for FM ‘off’; V.18 > 3,56 V V13-18 > 5 \
Detune-detector |
. A
Quiescent input current; V10.9=0 110 t<yp 138 ?\A
Output voltage range V11-18 1,81t05,0 \%
Available output current 111 tve. 0.35 (t)c’>50 65 22
Voltage gain: AV 11/A(+ V10.9) :
atlq1=0,25mA Gy typ. - 33
Input offset voltage (pin 10)
atV11.18=25V Vip.9 typ. 20 mV
Reference voltage
Output voltage; —112 = 1 mA Vief=V12.18  typ. 5,1 53 V
Available output current -112 ‘ typ. 2,5 mA
Standby switch
Required control voltage within
the rated ambient temperature and
supply voltage ranges
for FM ‘on’ V5 on < 2 \
for FM ‘off’ Vg off > 3,5 \%
Input switching current for FM ‘on’ —lig < 100 uA
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TDA1576

30 7288044 150 — 7288045
|
| H
Q, =30
(mA) (mV) /

20/

20 100
typ / 4

10 50 / /l
d
/1
/4 d
0 0
0 10 VP(V) 20 0 10 VP(V) 20
Fig. 2 Supply current consumption; Fig. 3 A.F. output voltage; Vi =1mV (i.f.);
without load. Af =+ 15 kHz; f,, = 400 Hz; typical values.
15 7288046
L
Q =30/
diot
(%) (
1 // 20
05 / //
/ 13/
/ /
/// ~ Fig. 4 Total distortion for single tuned
'// }/ circuit; Vi=1mV (i.f.); fy = 400 Hz;
0 = adjusted at minimum 2nd harmonic
0 +50 Af (KHz) +100 distortion; typical Yalues.
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FM/IF amplifier circuit TDA1576

VEVLLUMNWVICINT OANVIFLE WA LA

7288051
Vo
(dB) [
Af =
+20 +75kHz [T,
—t—t
[ 11
+
0 7 40khz
y 7 S+N +15kHz
yiap
~20 //’ bz
/.
—40 M.
— N
60 AN
\\
N
-80 2 3 4 6
5
1 10 10 10 10 10 v, (V) 10

Fig. 5 A.F. output voltage level as a function of i.f. input voltage; S = signal voltage; N = noise voltage;
Vp =15 V; {1, =400 Hz; B = 250 Hz to 16 kHz; Q| = 20; Cg.g = 6,8 nF; typical values.

4 7288047
T 37T
\"2 . =
13-18 Vig-18=0V 4L ‘
Vv 4
( ) L // M
' P4
A
3 % A
’/’ / 4
W A ha=0l7
7 / L
y
4/ 1’ zl
AT L] Ve
2 v {'\/ ‘/
V| ANt il i
'I/ ’/ NN //fL v P2
1 V7 7 { b‘/‘\Q,,I A ,,/
1 » L » NNZ L
W ! W e »\‘b: 7
4 Y1 b‘/
QN
A A v /1
0 // 7 7 7
2 3 4 5 6
1 10 10 10 10 10 Vi (V) 10

Fig. 6 Voltage at field-strength indicator output (proportional to V12:18); R13.18 = 3,6 k2.
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TDA1576

7288048

aV,
(dB)

-20 y

—40

—60 L

-80

0.4 06 08
0 02 ' Vir-18 (V)

Fig. 7 Attenuation of output voltage (aV) as a function of the muting control voltage V11.18.

7288049

oV,
(dB)

—FM 'on’

4

>

—-20

—40

—60

, FM off’
-80 AT
0 L 2 3 vg_qg(v) 4

Fig. 8 FM ‘on’/FM ‘off’ stand-by switch; attenuation of output voltage (V) as a function of control
voltage V5.18.
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FM/IF amplifier circuit

TDA1576

e ¥ e ST STV WUVEE Gl LB

7288050
Vi1-18
(V)
5
< -R8-10=0
/ \ 1
4 A 'I \ \‘ R8_10=240kﬂ
A1 1 " Rg_19= 180k
4 ; N .
(1)
3 £ X
/| N
L4 A
yd AN
2 4 K N
4 7 \ N
1
0
-200 -100 0 +100  Af (kHz) +200
(1) Limited by external preset (e - V12.1g)-
Fig. 9 Detune-detector output voltage; Vp = 7,5 to 20 V; Q= 20.
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TDA1576

33pF
3
—_—— 39pF _
\ 0 O et Wl 1
" | |
Liapih L
TDA1576 560 | L1 I T 560 | L2 | 390
pF'l‘ | I k& “['DF | l Q
6 L | |4 jpd | |
T T lr T L
7H'—J | — 1 39pF L —d
2 8 33pF ;/ ;/-/ 7284693
Cg-9
V,, (a.f.)

Fig. 10 Example of the TDA1576 when using a demodulator with ‘two tuned circuits. Adjustment of
the demodulator circuit is obtained with an i.f. signal which is higher than the 3 dB limiting level, L2
should be short-circuited or detuned, L1 should be adjusted to min. do distortion, and then L2 to
min. do distortion. Coil data: L1 =12=0,38 uH; Qg = 70; coil former KAN (C).

7288052

|

dtot

(%)
1
T

0,3

0,2

N A
N /
0,1
N\
< >
75 -50 -25 0 +25 +50 +75
(fo= 10,7 MHz) Af (kHz)

Fig. 11 Total distortion as a function of detuning; f,, = 400 Hz; Cg.g = 6,8 nF; Af = + 75 kHz;

Vo = 330 mV for a frequency deviation Af = + 75 kHz.

r
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FM/IF amplifier circuit TDA1576
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/ % % R3
3,6k
c4f 0,1.1C6 Csf .
01 uF— uF-T 1nF “ “u
— 7 0,47
01uF| R R uF
i S 10
{1 KO
18 17 16 15 14 13 12 11 10
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TDA1576 180
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40
Ve l—(iS c7 C?_J c11 (1) 249
o | P Lrea i | I
0,1 33pF| 560p 33pF
£ T Lioe T47uF > ]

| i 33
(-
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t— - AP j—a/ afe. v
O; voltage ?)

7284694
(1) For mono: C11 = 6,8 nF; for stereo: C11 = 56 pF.

Fig. 12 Application example of using TDA1576.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1578A

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

TIME MULTIPLEX PLL STEREO DECODER

GENERAL DESCRIPTION
The TDA1578A is a PLL stereo decoder based on the time-division multiplex principle.
Features

® adjustable input and output voltage levels

® automatic mono/stereo switching with hysteresis, controlled by both pilot signal and field strength
level

analogue control of mono/stereo change over

pilot indicator driver

analogue muting control

muting indicator driver ‘

oscillator with decoupled frequency measurement output

electronic smoothing of the supply voltage

QUICK REFERENCE DATA

Measured with a frequency deviation Af = + 75 kHz without pilot; f,, = 1 kHz

Supply voltage (pin 8) Vp=Vgy typ.
Supply current (pin 8) lp=1g typ. 21 30 mA
Multiplex input signal (adjustable) VMUX(p-p) typ. 0,5 1V
Input resistance (adjustable) Rj typ. 47 k&2
A.F. output voltage (R = 15 k2) Vo typ. 075 | 15 V
Output resistance . Ro low-ohmic
Spread in gain AGy, < 1 dB
Channel separation o typ. 50 dB
Total harmonic distortion THD < 03 |01 %
Signal-to-noise ratio S/N typ. 90 dB
Carrier and harmonic suppression
pilot signal; f=19 kHz a9 typ. 32 dB
subcarrier; f =238 kHz asg typ. 50 dB
f=57 kHz ag7 typ. 46 dB
f=76 kHz azg typ. 60 dB
traffic radio (V.W.F.); f =57 kHz o57(VWF) typ. 70 dB
SCA (Subsidiary Communications
Authorization); f=67 kHz g7 typ. 70 dB
ACI (Adjacent Channel
Interference) ; =114 kHz ®114 typ. 80 dB
intermodulation; f=10/13 kHz ag, ag typ. 70 dB
Supply voltage range (pin 8) Vp=Vgy 751t0 18 \"
Operating ambient temperature range Tamb —30 to + 80 oC

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102C).

w (November 1982 1
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Time multiplex PLL stereo decoder

TDA1578A

Wl VLLUrNiviCIN D ORANIFLE UATA

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pin 8) Vp=Vgy
Input voltages (pins 3, 4 and 5) V3:4:5.7
Indicator driver output voltage Vi.27
Indicator driver output current 11:12
Total power dissipation at Tymp = 25 °C Piot
Storage temperature range Tstg
Operating ambient temperature range Tamb

TI-_IERMAL RESISTANCE
From crystal to ambient Rthca

max. 20 V
Oto12 V
max. 24 VvV
max. 30 mA
max. 12 W
--565 1o + 150 ©C
-30to+80 °C
= 80 K/W

November 1982
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TDA1578A

CHARACTERISTICS (measured in Fig. 1)

input signal: m = 100% (Af = + 75 kHz); pilot signal: m =9% (Af = £ 6,75 kHz);
modulation frequency: 1 kHz; V3.5 =V4.5=0V;

de-emphasizing time: T = 50 us; oscillator adjusted to fug at a pilot voltage Vi =0 V;
Tamb = 25 ©C; unless otherwise specified

parameter Vp symbol min. typ. max. unit
(V)
Supply voltage range (pin 8) - Vp 75 - 18 \%
Supply current (except 8,5 Ip - 21 - mA
output and indicator} pin 8 | 15 Ip - 30 40 mA
Nominal multiplex input
voltage {peak-to-peak value) | 8,5 VMUX(p-p) - 0,5 - \
R; =47 kQ 15 | VMUX(p-p) - 1.0 - \Y
Overdrive reserve of input
at THD=1% 8,5 3 6 - dB
at THD =0,3 % 15 3 6 - dB

A.F. output voltage (r.m.s.
value; mono without pilot)

Ri5.18 = R16.17 =15kt |85 Vo(rms) - 0,75 - \
15 Vol(rms) - 15 . - \%
Ri5.18 = R16.17 =24k2 |85 | Vo(rms) - 1.2 - \
15 Vo(rms) - 24 - \%

QOverdrive reserve of output

R15-18 = R16-17 =24 k&2 * 3 - — dB
Spread in output voltage

levels * * AVo/Vo - - 1 dB
Difference of output voltage

levels * + AV15.16/Vo | — - 1 dB
Output resistance * Ro low-chmic
Available output current

pins 16 and 16 * tlg - - - mA
Modulation range at output

(unloaded) * V15:16-7 - 1to Vg7—-1 | — \%
Internal current limiting * lo - 15 - mA
D.C. output voltage 85 V15:16-7 3,6 41 4,6 \)

Ri5.18 = R1g-17 =24 k2 | 15 V15:16-7 7,0 7,7 8,4 \"
D.C. current 8,5 -117:18 - 33 - MA

(pins 17 and 18) 15 -l17.18 - 23 - uA

*Vp=850r15V.

FN
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Time multiplex PLL stereo decoder

TDA1578A

parameter Vp symbol min. typ. max. unit
(V)
Channel separation 85 o 32 50 - dB
atV4g=0V 15 « 39 50 - dB
Total harmonic distortion 8,6 THD - 0,1 0,3 %
15 THD - 0,04 0,1 %
Signal-to-noise ratio 8,5 S/N - 87 - dB
f=20Hz to 16 kHz 15 S/N — 30 - dB
Carrier and harmonic
suppression at the output
pilot signal; f = 19 kHz * a9 ~ 32 - dB
subcarrier; f=238 kHz * a3g 40 50 - daB
f=57 kHz * ag7 — 46 — dB
f=76 kHz * a7g - 60 - dB
intermodulation (note 1)
fm = 10 kHz;
g spurious signal fg = 1 kHz
< PLL-filter Fig. 1 * ay - 50 - dB
" PLL-filter Fig. 2 * @ - 70 - dB
5 fm = 13 kHz; |
§ spurious signal fg = 1 kHz * ag - 75 - L dB
f traffic radio (V.W.F.);
z f =57 kHz (note 2) * A7 (VWF) - 70 - dB
H SCA (Subsidiary Communi- !
x . R |
2 cations Authorization); i
b f = 67 kHz (note 4) * ag7 - 70 - dB
g ACI (Adjacent Channel
Interference) (note 3);
f=114 kHz * a114 — 80 - dB
=190 kHz * a190 - 52 - dB
Ripple rejection at the —
output; f = 100 Hz; E
VP(rms) = 100 mV (pin 8) * RR100 40 43 - dB —
Voltage on filter capacitor
without external load * Vg.7 - Vp-0,25 - Vv
Source resistance * Rg.g 6 3 10 k$2
*Vp=85o0r15V.
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TDA1578A

CHARACTERISTICS (continued)

parameter Vp symbol min. typ. max. | unit
(V)
Mono/stereo control
Pilot threshold voltages
(peak-to-peak values)
for stereo ‘ON’ 8,6 Vi(p-p) - 21 30 mV
15 Vi(p-p) — 43 61 mV
for mono ‘ON’ 8,6 Vi(p-p) 6 15 - mV
15 Vi(p-p) 12 30 - mV
Switch hysteresis
VioN/ViOFF * AV; — 3 - dB
Switching time
at C14.7 =0,22 uF
for stereo ‘ON’ * 15t ON — 15 - ms
for mono ‘ON’ * tm ON - 27 - ms
External mono/stereo control
(see Fig. 12 and note 5)
Switching voltage for 8,5 V147 - — 0,7 Vv
external mono control 15 V147 - - 1.4 \"
* or:—Vg5 | 300 - - mV
Control voltage for channel
separation: a = 6 dB 8,5 Va5 — 120 - mV
15 —-Va5 — 130 - mV
* AVan - — +20 mV
o=26dB 8,5 —~Va.5 — 70 - mV
15 -Va.5 - 80 - mV
Control voltage
for mono 'ON’ 8,5 Va5 - 240 - mV
15 —Va5 - 270 - mV
for stereo 'ON’ 8,5 -V4.5 — 220 - mV
15 —-Va.5 - 250 — mV
Control voltage difference
for « = 6 dB; stereo ‘ON’ 8,5 AV4g 80 100 120 mV

*Vp=850r15V.
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Time multiplex PLL stereo decoder

TDA1578A

ceremew v s wves mmEm e E Y

parameter Vp symbol min. typ. max. unit
(\%]
Muting circuit
(see Fig. 13 and note 5)
Control voltage for an
attenuation: a = 3dB 8,56 -V3.5 - 140 - mV
15 -V35 - 145 — mV
* AVag - +20 - mV
a=26dB 8,5 ~V35 - 255 - mV
15 -V3.5 - 270 - mV
Attenuation
with V35 =0V * a - - 0,2 dB
with —V3.5 =450 mV * a - 80 - dB
LED driver output current at an
attenuation: a = 3 dB * I 1,2 1,7 2,2 mA
Control voltage 8,5 -V35 - 150 - mV
for 14 =200 A 15 -V35 - 160 - mV
Control inputs
Recommended voltage range * V3:4:57 0 - 4 \
Input bias current * 13:4;5 - 10 100 nA
Indicator driver
Output saturation voltages
atl1 =20mA;V35=0V * V17sat - 1,2 18 \%
atlp =20 mA * V2.7sat - 05 1,0 \"
Output leakage current
atVq.2.7=24V * I1;2 - 20 - MA

*Vp=85o0r15V.

November 1982
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TDA1578A

CHARACTERISTICS (continued)

parameter . Vp symbol min. typ. max. unit
(V)

vCO
Oscillator frequency

adjustable with R10.7 * fosc - 76 - kHz
Spread of free-running

frequency at nominal

external circuitry * fosc 71 - 82 kHz
Free-running frequency

dependency (note 6)

with temperature * TC - 1x 104 - K-1

with supply voltage * Afgsc/AVp - - 400 Hz/V
Capture and holding range

for a pilot input voltage

Vpil =0,5 x Vpiinom * Af/f +2 - - %
PLL control slope (total) * Stot - 45 - kHz/ps
D.C. voltage at pin 10 * V10-7 - 21 - \

or: - 32VBg | — \

Frequency measuring point;

internal switching threshold * Va7 - 6 - \%

or: - 9 VB - \

Output voltage (peak-to-peak

value) at pin4; R =4,7 kQ ¥ V4.7(p-p) - 350 - mV
Output resistance * R4.7 - 5 - kQ

*Vp=85o0r15V.
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Time multiplex PLL stereo decoder TDA1578A

Notes to the characteristics
1. Intermodulation suppression (BFC: Beat-Frequency Components)
_ Vo(signal) (at1kHz)

Vo(spurious) (at 1 kHZ)

[s4

=(2 x 10 kHz) — 19 kHz

_ Vo(signal) (at 1 kHz)

Vo(spunous) (at 1 kHz )
measured with: 91% mono signal; f, = 10 or 13 kHz; 9% pilot signal.

2. Traffic radio (V.W.F.) suppression

Vo(signal) (at 1 kHz)

Vo(spurious) (at 1 kHz £ 23 kHz)

measured with: 91% stereo signal; f, = 1 kHz; 9% pilot signal;
5% traffic subcarrier (f =57 Hz, fr, =23 Hz AM, m = 60%).

3. ACI (Adjacent Channel Interference)
Vo (signal) (at 1 kHz)
Vo(spurious) (at 4 kHz)

[s3

=(3 x 13 kHz) — 38 kHz

AB57(VWF) =

®114 fs =110 kHz — (3 x 38 kHz)

Vo(signal) {at 1 kHz)
Vo(spurious) (at4kHz)’

measured with: 80% mono signal; f, = 1 kHz; 9% pilot signal;
1% spurious signal (f; = 110 or 186 kHz, unmodulated).

4. SCA (Subsidiary Communications Authorization)
Vo(signal) (at 1 kHz)
Vo(spurious) (at9 kHz)

a190 = fg = 186 kHz — (5 x 38 kHz)

«g7 = =(2 x 38 kHz) — 67 kHz

measured with: 81% mono signal; fm =1 kHz; 9% pilot signal ;
10% SCA-subcarrier (fg = 67 kHz, unmodulated).
5. Assuming V1 = XX T =286 mv at Tj = 330 K.
q

6. The effects of external components are not taken into account.
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TDA1578A

APPLICATION NOTES
1. When mono/stereo control and muting control are not used, pins 3, 4 and 5 have to be grounded.
2. In a receiver, channel separation adjustment can be obtained by:

a. A capacitor at pin 12 (Cq9.7): phasing 19/38 kHz
b. RC or LCR filter at the input: frequency response compensation (Vg = f (w))
c. Feeding the output signals of the output amplifier to the inputs of the other channel.

3. PLLfilter for reduced intermodulation («); see Fig. 2.
4. External mono ‘ON’ switch; see Fig. 3.
5. Switching ‘OFF’ the oscillator; see Fig. 4.

4 5
13 10 11 47kQ
68kQ  150kQ Vref
Vref
mono
430 on
4 7 7 7284698.1
7284697
Fig. 2 PLL-filter for ap=70dBatVp=15V Fig. 3 (a) At pin 4; —=V4.5 > 300 mV;
{see aiso Fig. 1). {b) at pin 4.
13 10
220k |
(470kQ)
39 T'D
(75)
kQ Vp=15V (8,5V)
10 (22)
kQ

FM
on
z7 W 7 7284699

Fig. 4 The oscillator is switched-off when:
Ip > 100 uA (> 50 uA for Vp=8,5V) and Ip <1 mA.

-
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Time multiplex PLL stereo decoder

e Y R EeNE ITIREW O ANVEE Sl WY E AU

7280331

30
Is(p-p)
(uA) 7
4
20
/
/
4
/
10
0 10

Vplv)

20

Fig. 5 Signal handling range at the input for
lgnom (* 75 kHz); Vg7 = Vp.

7280332

100
~147,18
(nA)
50
I~
\
0
0 10 Vp (V)

20

Fig. 7 D.C. current in the feedback loop of
the output amplifier.

TDA1578A

w0 7280333

I A
(mA) /
30 //
//
20 //
/
/
10
0 10 Vp (V) 20

Fig. 6 Supply current comsumption at
Vg.7 = Vp.
03

7280327

THD
(%)

0.2
/mono

01 y

b
L~ TR
o
//_—":—::" [ l I
0

0 10 20 30 40 50
[<—nom. A

(+75kHz) 16 (p-p) (A]

Fig. 8 Total harmonic distortion (THD) as a
function of the peak-to-peak input current at

pin6; Vp =15 V; f, = 1 kHz; E
V35=V45=0V. —_—
7280323 —
THD
(%)
03
0.2
0.1 .
Fig. 9 Total harmonic distortion (THD) as a
=] function of the modulation frequency (fy,);
. 1 = Vp =15V, lIg(pp) =215 pA.
01 1 fmlkHz) 10 mono
— — — — stereo; L =—R;91% + 9% pilot signal.
W (November 1982 1
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60 7280330
|
a LM /"
(dB)
A
A Ci=10uF /
40 ya /
4
)
/| INF
/
v
20
0
0,01 01 1 fmlkHz) 10

Fig. 10 Channel separation («) as a function of the

modulation frequency (fr,); Vp=15V;
Rij=47kQ;Va5=0V.

7280329

7280328

wal \

N

10 102 m{ed 103

Ci2-7 C12-7(nF}
Fig. 11 Phase shift between pilot signal at
the input and the internal carrier processing
as a function of C19.7.

60
a
(dB)
)
A
,I
i
II
,7 20
II{
L_®pilot (15V) /7
= .
-300 = -
— (t.sxtn ? Veston " ’
—— Fig. 12 Mono/stereo control at i, = 1 kHz; « is the channel separation.
- Vp=85V
———— Vp=15V
12 November 1982 l (



Time multiplex PLL stereo decoder

J L TDA1578A

DEVELUFNIEN I DAVIFLE UAITA

Vaog (mV) V35 (mV)
-200 -100 0 —-500 =400 -300 ~200 -100 ] o
[ ==
vl
Lt 20 4
1, // -20
// /
I4
/ {mAl o
/ | / -40
/;l = N GRS S S T4} /
/

va f ~60

7 7
/ '/ .
/ 7 (@8)
{( 0 -80

72803824 7280325

Fig. 13 Muting (V) and muting indicator current (11) as a function of V3.5.

Vo indB curves; ———— Vp=85V
————Vp=15V
11 in mA curves for Vp| /Rpjast (Pin 1); — — —— 22 V/1 kQ
—— 14 V/680 Q
------- 10 V/680 2
100 7280326
]
(mA)
10 —
\\
N
~N
1
S
N
0
001
0 -2 -4 -6 -8
aVg(qaf) (dB)

Fig. 14 Muting indicator current; Vp=85t0 15 V;Vp_ =14 V.

Rbias1 = 680 £
— — — — Rpjas1 = matched
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TDA1578A

TDA1576 TDA 1578 A
1% 13 12 " 3 L 5
l ] 10nF
i) 390kQ 680k 150kQ
ld. I
& =
- 47nF 0\wF
Si P!
P1 1,2MQ 150kQ
10kQ  }— 3
P2 /100kQ J_
4.7k nF  Z=10nF P { 0,22uF
]; 1 e 1
4 7 W% 7 4

3,6kQ

7280322
4

Fig. 15 Application information for external circuitry to provide
external mono/stereo and muting control.

Adjustment recommendations:

at Vj(hf) = 100 uV with P1 to a = 6 dB (channel separation),
at Vj(hf) = 15 uV with P2 to V4 (5f) = —3 dB.

f 0,22uF 33nF

VL " 15kQ
+15V 33nF
15k
17
Vo(af) (R)
v ofa
mute 3 16 15V
a.f.
outputs
Vref 4 15 Vo(af) (L)
(0to4V) 022uF 16V
47k TDA1578A N
180k N
Vmrs © 5 14
33nF N
—
f oo 0,33uF
kQ 33
7 100,A 6 13 f— i N
47kQ
Vimux o—{[=
11V p-p) 1uF 0,22puF
N
N 12 it R
430 pF
Vp=15V 2%)
+Vg 0—{ZI}—¢+——8 1 {—R
1
+
SF 220kQ
| 10k
’L—lﬂi— 9 10 N
47 uF 39kQ f
7 s el
7284696.1

Fig. 16 Typical application circuit using TDA1578A for Vp =15 V.
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DEVELOPMENT SAMPLE DATA
This information is derivad from development samples TDA1580

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

AUTOMATIC TUNING CIRCUIT

GENERAL DESCRIPTION

The TDA1580 is a monolithic integrated circuit for automatic tuning applications in TV and radio
receivers.

Features

Bi-directional search; sawtooth characteristic

Stop-pulse generator (S-curve evaluation)

Start/stop memory

Internal control of timing and mute operation

Take-over circuit for external station-presets

Search tuning always starts from previous tuning position
Integrating a.f.c.

Integrator/amplifier for driving analogue displays
Comparators for band limits

Station select input (e.g. field-strength, stereo, traffic news, TV carrier)
Adjustable a.f.c. and search-tuning characteristic

Internal switch-on reset (preset station circuit take-over)

QUICK REFERENCE DATA

Supply voltages

(pin 17) Vp1q typ. 15 V

(pin 14) Vpo typ. 30 V
Supply currents (unloaded)

(pin 17) Ip1 typ. 10 mA

(pin 14) Ip2 typ. 1,2 mA
Tuning voltage V139 0,56 to Vpo—1 V
Permissible load current (for display) 113 typ. 1,2 mA
Integrator current for search (adjustable) *1510 20 to 200 uA
Integrator input current (a.f.c. off) lo10 typ. 10 nA
Input voltage range for the a.f.c. inputs Ve6:79 25toVp1—1,4 V
Supply voltage ranges

(pin 17) Vp1q 6to24 V

(pin 14) Vp2 61033 V
Operating ambient temperature range Tamb —30to+80 ©C
PACKAGE OUTLINE

18-lead DIL; plastic (SOT-102CS).
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TDA1580

Ve
{from pin17} S-curve search tuning
+ ) trom demodulator start
+Vey
,J.’ start start
il | 47m|- 4 L 0—' ® |—l ©)
} 10nF !
reference | |me 1MQ Ve
| reference start efe L {from pin17)
51 | current tuke-b—l ‘:“"'"‘ nfF nf N
m Yior ate over 10 or 1 1L mute
search LL L
!
é:’ 8 7 6 5 4 3 2 1
*lgfc AFRC MODE T
AMPLIFIER B DisPLaY o e
! ORIVER ORIVE
search ofarT
{ current take-cver search reverse/
Iy ‘ take - over
] SEARCH CURRENT
sTop- N
GENERATOR STOP-PULSE - CENTRAL CONTROL
3 A /\ GENERATOR Vv AND
= I INSTRUCTION MEMORY FOR TDA1580
| it -~ SEARCH TUNING
T ~+/ - TAKE-OVER stop criteria/
o1 ’ - TIMING external reset
Flot] TAKE-OVER e external if)
+1 COMPARATOR tuning
to2
voltage
switch-on
reset
- BAND-LIMIT
INTEGRATOR Viune COMPARATORS [NTERNAL
AMPLIFIER FOR AEC./ TIMING "S%';T;ff reav
+ SEARCH
Viune T
10 1 {min) 12 13 i 15 16 17 18
| S external VPt Vpy) ’
68MF l tuning pa
T voltage = 47nF +
. 1 109 4TuF
Tto 1.5V i Rbias R Vp2 l a
L r M ” 100k
Ve
. manuat tuning/ st
100nF station preset
tuning Iu‘zv 7 disable stop
’ ” voltage l (choice criteria)
- tuning output
— indicator 7280365
- s R
=
-
-
- (1) S1
1 — A.F.C. OFF (search stand-by mode)
2 — Continuous take-over without muting
(take-over stand-by mode)
Fig. 1 Block diagram.
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Automatic tuning circuit

DEVELOPMENT SAMPLE DATA

RATINGS

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

Supply voltage (pin 17)
Supply voltage (pin 14)

Voltages/currents
Mute output (pin 1)

Start inputs (pins 2 and 3)

Mode output (pin 4)

Search current/take-over
control (pin 5)

A.F.C. inputs (pins 6 and 7)

A.F.C. switch (pin 8)

Integrator input (pin 10)

fort<1ms

Integrator bias (pin 11)

Band limiting (pin 12)

Integrator output (pin 13)

or:

or:

or:

or:

or:

or:

or:

or:

Vet
Vp2

Vig

I
-Vi9
_H
V2:39
12;3
—V2;39
—l2:3
Va9
la
—Vag
—lig

V59
—-V5.9
—lg
Ve;79
+ |6,'7
-Vg;79
Vg9

Is
-Vg9
_|8
V109
I10
-V109
-l10

+ V109
ER LT}
Vit
-Vi19
—l11
Vi2.9
-Vi29
=2
V139
-V139

TDA1580

max.
max.

max.
max.

max.
max.

max.
max.

max.

max.
max.

max.

max.
max.,

max.

max.

24 V
33V

33 V
10 mA
05V
10 mA

. Vp1+05 V

10 mA

10 mA

50 mA

10 mA

05V

10 mA

2 mA

o
o
<

2 mA

10 mA

Vpoy V
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TDA1580

RATINGS (continued)

External tuning (pin 15)

Timing (pin 16)

Station select input (pin 18)

Total power dissipation

Storage temperature range

Operating ambient temperature range

THERMAL RESISTANCE
From crystal to ambient

or:

or:

Ptot
Tstg
Tamb

Rthcr-a

max.

max.
max.

max.
max.
max.

max.
max.

\

max.

Vpo V
05 V
10 mA

Vp1 V
05V

Vp1 V
05V
10 mA
800 mW

—55 to + 150 OC
—30to +80 °C

80 K/W




Automatic tuning circuit TDA1580

CHARACTERISTICS
Vp1=61024V; Tymp = 25 OC; unless otherwise specified

parameter symbol min. typ. max. unit

Supply control section

Supply voltage range (pin 17) Vpq 6 (5) - 24 \%
Supply current (pin 17)
at Vpy =15V Ipq - 10 20 mA

Supply tuning section
Supply voltage range (pin 14) Vp2 6 - 33 A"

Supply current (pin 14)
at Vpp =30 V; without load
at pin 13 Ipo - 1,2 2 mA

Reset circuit (note 1)
Input control voltage for reset Vig9 45 - Vp1q \

A.F.C. amplifier

Common-mode input voltage range Ve;79 |25 - Vp1—-14 |V
Input bias current l; 7 — 0,2 05 MA
Input offset current lioB; 7 - - 0,2 HA
Input resistance Rg-7 1 - - MQ
Maximum a.f.c. output current tlafc10 | — 11% xlg - MA

at Ig =25 uA tlafc10 | — 0,21 - MA
A.F.C. input voltage for

lafc10 = 0.7xlafc10 Ve-7 = 100 - mv

A.F.C. control input

A.F.C.ON:
permissible input current Ig 15 - 500 MA
input voltage at Ig = 25 uA Vgo - Vg;7.910,6 - Vv

A.F.C. OFF (continuous take-over
without muting); note 2:

. —_ \/
input voltage Vgg 0

reverse input current; Vgg =0V | —lig - - 1 KA
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TDA1580

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Integrator amplifier (note 3)
Required input bias voltage

pin 11 V119 1 - 1,6 \%

pin 10 Vigg |- Vilg - v
Input bias currents

pin11;atVy19=12V 111 - 2 — MA

pin 10; for search stand-by;

A.F.C. OFF . 140 - 10 100 nA
Output voltage range

with load; £ 113 =1,2 mA V139 05 - Vi49-1 |V
Available output current (t < 1 ms)

peak value tlo13m | — 10 - mA
Noise output voltage (peak value)

(f =20 Hz to 20 kHz)

weighted to DIN45405;R | =1k&

in series with C_=0,1 uF Vho13m | — 5 - uv
Station search circuit (note 4)
Start inputs (pins 2 and 3)
Input bias voltage Vi - Vp1-0,2 - \
Input threshold voltage

for “‘search start” Vis Vp1—2,3| Vp1—18 Vp1—08 |V
Input control current

for ‘’search start’’ —lis 0,2 0,5 1 MA
Input short-circuit current

at Vpp =20V —lisc - 0,7 - uA

atVpy =6V —lisc - 0.4 - HA
Required voltage difference

for defined direction of

search mode + AVp.3 | 300 - - mV

N
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Automatic tuning circuit

TDA1580

DEVELUPMEN I SAMFPLE DAIA

parameter symbol min. typ. max. unit
Search-current generator (note 5)
Permissible input current range I 20 — 200 uA
Input voltage at ‘‘search stand-by’ Vg9 - 0,7 — \%
or: - VBe*Risxlg - \Y
Input voltage at ‘‘search active” Vg9 - 15 - \'%
or: - 2Vge+Risxlg - A"
Input resistance Ris - 25 - k2
Output current at pin 10
at search forward tlgf10 | 0,65l5 I 1,35lg HA
at search reverse * lgr10 - lsrinttlsf10 - uA
srint 170 330 540 HA
or: - 4Vgg/8,3 k2 - mA
Stop-pulse generation (note 6)
Input threshold levels
for “stop preparation”’ * Vg.7 100 160 200 mV
for “stop release”’; Isf10 = 0;
note 7 +Vg7 | — 0 30 mV
Stop-criteria (external reset) (note 8)
Desired tuning position
from “’search start’ to
‘search stop”’
required input voltage V189 0 - 450 mV
or input open circuit 18 - - 0,1 MA
Non-desired tuning position
search re-started
required input voltage V189 1 - 2,5 Vv
or input control current l18 20 - 125 HA
Reset to ‘‘search stand-by"’
required input voltage V1ig9 45 - Vp1q \Y
or input control current l18 0,7 - - mA

December 1982
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TDA1580

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Band-limit comparators (note 9)

Lower-band limit

Permissible input voltage range Vi29 — 0,5 Vpo—4 \
Input current —l12 - 0,5 2 uA
Lower switching threshold level Vi39 V129+0,18 | V129+0,2 V129+0,22 |V
Upper-band limit

Permissible input voltage range Viag 6 - 33 \%
Upper switching threshold level Vi3g Vpa—1,26 | Vpor—1,1 Vpo—1 \

Take-over circuit (note 10)

Take-over start inputs
Input voltage (note 11)
for ““search stand-by"’ Vg9 - 0,7 - \
for “‘search active’’ Vs9 - 1,5 - \"
Required control voltage
for “‘start take-over"’ Vsto59 | — - 0,35 \Y
or control current for
““start take-over” Isto5 - - 1 uA

Continuous take-over
e.g. a.f.c. OFF; note 12

Required control voltage for
‘‘continuous.take-over’’;
a.f.c. OFF Vg9 - - Ve:79 \

Reverse input current; Vg.g =0 —Ig - - 1 HA

[$]



Automatic tuning circuit

TDA1580

DEVELOPMENT SAMPLE DATA

parameter symbol min. typ. max. unit
Take-over comparator
Input voltage range V1is5.9 05 - Vpo—1 \
Input bias current -5 - 0,2 1 A
Input offset voltage

lt01= 102 =0 (note 13) Vio15-13 |- 3 10 mv
Output current at + V13.15>200 mV

at “‘take-over active”’ * lto1(10)|— 500 - HA

at “continuous take-over”’ * 1402(10) |~ 40 - MA
De-tuning slope at pin 10 for

+V13.15 <50 mV

at "“take-over active"”’ Sto1 - 4 - mS

at “continuous take-over” Sto2 - 05 - mS
Threshold voltage for start-timing

at “‘take-over active’’ +*AV13.15|— 50 - mV
Timing circuit
Bias voltage V169 - 4,2 - Vv
Internal discharge resistance

(internally switched) Ri'1g9 |07 1 13 k&2
Charge current (switched)

slow -l1g(1) |6 9 12 nA

fast —l16(2) |95 150 195 HA
Internal switching thresholds

lower threshold voltage Vie9(1) |- 1 - \Y

upper threshold voltage V169(2) |- 3,8 - \
Mute-driver (open collector)
Output voltage

LOW level (conducting) mute active

HIGH level (non-conducting) mute in-active
Output saturation voltage

atlq =2mA Vigsat |- - 0,5 \
Output leakage current

atVig=20V 1 — - 10 uA
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TDA1580

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Mode-driver
Output voltage

LOW level (conducting) search forward or

search stand-by mode

search reverse mode or
take-over active mode or
take-over stand-by mode

HIGH level (non-conducting)

Output saturation voltage

at I4 =25 mA V49sat | — - 0,8 \
Reverse output current
atV49=20V 4 - - 1 HA

Switch-on reset (note 14)

Reset threshold voltage Vi79 2 - 4 \

Notes to the characteristics

1.

The a.f.c. circuit is operational during the ‘‘take-over stand-by’’ mode as well as during the “’search
stand-by” mode. The latter is set automatically after ’search start’’ and a station is been found
(see also note 4). )

In addition, this mode can be selected by activating the reset via pin 18. The “take-over stand-by"
mode is set automatically after “start take-over’’ and an external tuning voltage applied at pin 15 is
taken over (see also note 10).

The a.f.c. output current is controlled to zero by the band limit comparators, when the tuning
voltage range limit is reached (see also note 9).

. The ‘‘continuous take-over without muting’’ mode is only set during a.f.c. OFF, in the ‘“take-over

stand-by’’ mode.

. The inputs of the integrator amplifier are protected against over-load by internal clamping diodes,

enabling a charged storage capacitor to be directly connected.
Also, the response of the protection circuit will increase the slew-rate of the amplifier, so that the
loss of charge when connecting the capacitor is decreased (see Fig. 4).

. Station search-tuning circuit

start instruction + (pin 3): the tuning voltage will go positive (+110)
start instruction —(pin 2): the tuning voltage will go negative (—110).

The start instruction is internally stored and therefore continuous operation is not necessary. So,
the automatically activated variation of the tuning voltage (search) is terminated when the station

is found, and a control voltage appears at the a.f.c. inputs (stop-pulse generation).

This results in analizing the level at pin 18 (station select input for field-strength, stereo, traffic
news, TV-carrier etc.) which is controlled by the timing circuit. If V1g.g < 0,45 V (desired station)
the start memory is reset (search stand-by mode) and the tuning voltage will be controlled by the
a.f.c. If V1g.g =110 2,5V (non-desired station) the search-current generator is re-activated, until the
next stop pulse appears.

-
o



Automatic tuning circuit

TDA1580

DEVELOPMENT SAMPLE DATA

(4]

~

1.
12.
13.
14.

When the tuning voltage range limit is reached (band-limit comparators), a fast “’search reverse”
follows automatically, during which a “‘search stop’’ is impossible. After reaching the other tuning
voltage limit, the search is reset in the originally selected direction.

The ““take-over active’” mode has priority and stops the search tuning. For all the various operation

modes, signals are available at the outputs pin 4 (mode display) and pin 1 (muting).
If a start instruction is operated continuously, the circuit operates in a scan-mode, i.e. after having
stopped at a desired station a restart appears automatically after about 1,5 seconds.

. The search tuning speed depends on the value of C1(.13 and the reference current Ig.
. The circuit is only active for search forward in the “‘search active’’ mode.
. The signal sequence ‘‘search/stop-release’ is only possible if before the search-direction choice was

made (positive or negative), the threshold voltage for ‘‘stop preparation’’ was passed (see Fig. 8).
For more data of pins 6 and 7, see item a.f.c. amplifier.

. The circuit responds to pin 18 only in the “’search active’” mode at the end of the analizing time;

the timing circuit determines the required analizing time once the “stop-release’’ threshold is
established (see Fig. 8). The circuit responds immediately and independently of the mode to a
reset instruction.

. The circuit limits the tuning voltage at pin 13 to the preset values at pin 12 (lower limit) and pin 14

(upper limit).

Switching from search forward to reverse and back to forward is obtained automatically during
‘search active'’.

During "a.f.c. ON'' the values are limited to those preset (given under item band-limiter comparators).
. The take-over circuit controls the tuning voltage to a value of an external reference voltage derived

E o ot AL Tl oo PR PR P

1Toim pin 190, 1neie are TWO Upb’ldllUll IIIUUe§ pUbbiUlD‘
a. Tuning by station-selection switches with muting. ~

The reference voltage from an external station.memory (tuning potentiometer, electronic
analogue memory e.g. D/A converter) is applied to pin 15. With the additional start instruction
at pin 5 "'start take-over’’ (e.g. mute contact of a tuning potentiometer module) the take-over

circuit will be activated. The ‘‘start také-over” instruction will be internally stored. The take-over
follows as an automatic control process of both the take-over comparator and the timing circuit.

After terminating the tuning (V{3'= V) the circuit returns to the “‘take-over stand-by’ mode

(lto1 = lto2 = 0) and the tuning voltage is applied by the a.f.c. circuit. If operation is re-activated

from e.g. ‘‘search start’’, the circuit commences its search from the previous set tuning voltage.
During changing the tuning voltage the mute output (pin 1) is active.

b. Manual tuning without muting
This operation mode is only possible during the ‘“take-over stand-by’’ mode.
For manual tuning with the tuning potentiometer it is necessary that the tuning voltage
contmuously follows the reference voltage at pin 15.
To achieve this, pin 8 has to be grounded (a.f.c. OFF). The mute output (pin 1) is non-active.
See also items under ‘‘station search-tuning circuit”.
For example during manual tuning.
lto1 is the fast and lyg2 is the slow take-over current.

When the supply voltage Vpq (at pin 17) is switched on the circuit is set in the ‘‘take-over active”
mode. This operation mode corresponds to the instruction *‘take-over” at pin 5.

| C)ecember 1982
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Automatic tuning circuit TDA1580

DEVELUPMENT SAMPLE DATA

7288753
—
//
+0,8
lafc10 //
lafc10max
+0,4
o]
-0,4
//
-0,8 7

-300 -—200 -100 0 100 200 300
: Vg -7 (mV)

Fig. 2 A.F.C. control curve.

2
I I P 1o =_YP1— V89
afe10=| _VYe7 120 8" Rg.17 + 10k
e V7

V=T -28mV (at T;=330 K)

6 8 7
1kQ 10kQ 1kQ
) d bl »l
14 14 >t >t
+ +
stop - pulse stop - pulse
detector detector

——
—
—
—
—
f 4 e

> | continuous

Is:Ito take-over

+4,2V
1kQ 10
{0 $Iqf10
4 4 4 7 7280353
Fig. 3 A.F.C. amplifier (schematic).
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TDA1580

+1afc 1kQ 2kQ
+

*lto

1€

14

»}
>

ol d— €1

1114

7 w
2kQ

i€
1€

voltage

PN ” o l_ tuning

0puF

1to 1.5V
reference voltage / 7280352

Fig. 4 Integrator with switch-on clamping circuit (schematic).
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+
17
2,2uF== A
start memory
(preset)
h 20r3
3,3MQ 1MQ|:]
7280351
touch
contact
’_IO
(1MQ)
(1)
4 7

(1) In case the mains supply cannot be disconnected.
Fig. 5 Search-tuning start inputs (schematic).
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Automatic tuning circuit : TDA1580

7288754
A —
400 //
Ito1 /£
(uA) 1
200 !
1
i
0
t
1
~200 +
I
/’
~400 v }
— |
~200 ~100 0 100 200
AVi3_1g (mV)

Fig. 6 Take-over current (lyq10) as a function of the voltage variation at pin 13 (AV{3.15) at tuning
to external station memory (external presets).

<
™
<
(=] 7288755
w
o 400
= | |
<« to2
7] (uA)
= 200
w
=
o
o 0
'
w
>
= -200
—400
—200 -100 0 100 200 —
AV13_15 (mV) —
—
Fig. 7 Take-over current (lt510) as a function of the voltage variation at pin 13 (AV13.15) at
continuous take-over (e.g. manual tuning).
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TDA1580 J L

V3-9
start pulse n
oL
Vi3-9
L —t
tuning voltage /
200 H
Vo7 -
(mV) 100 -
demodulator 30
voltage 0 mllz
(S-curve) —30 ‘
—-100 N
-200
25
V. tuning
18-9 non-desired
select (V) o 1
fnput 0,45 L \\ tuning
0 } desired
42 1 saturation
3,8 9uA
timing ~ V15-9 1k ON
m V) 19 ON 1::31&;\
0
Vi_g T non-active
mute
0 active
<«—0,1 s —»|
ty t2
search 'r test —»i— stand-by —»
stop stop stop at
7288757 propagation release desired station
4,2V (at pin 18)
150uA 9uA
+
1KQ LINF
4 l 7280350

(1) The timing is ob-
tained by using the
circuit below.

Fig. 8 Timing diagram for search tuning after “‘search start’ instruction (+).
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Automatic tuning circuit

TDA1580

l18
(mA)

Fig. 9 Stop criteria:

0,8

7288756

0,6
0,4

0,2

O

operating range (1) = desired tuning position
operating range (2) = non-desired tuning position
operating range (3) =reset to "search stand-by mode”’.

December 1982

17



TDA1580 J L
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made availabie for evaluation. It does not necessarily
imply that thé device will go into reguiar production.

DEVELOPMENT SAMPLE DATA
This information is derivad from development samples TDA1584

MEMORY CONVERTER FOR 4 PRESETS

GENERAL DESCRIPTION

The TDA1584 is a monolithic integrated circuit designed as a memory store for preset tuning positions.
Together with the TDA 1580 it forms a complete tuning system.

The operation of the TDA 1584 memory is based on a 4 x 12-bit data format. The information of

4 preset stations is stored in that memory. The circuit also comprises a 12-bit D/A converter, a 12-bit
counter acting as a memory for the last tuned position, two comparators, a voltage-controlled analogue
switch and a sequential contro! logic.

The circuit is capable of digitizing andstoring an external d.c. voltage as well as converting stored
digital information to a d.c. voltage which is available at output V10 (pin 9).

A built-in adjustable oscillator provides the reference for the correct timing of the internal functions.
However, it does not operate continuously.

Features

e Static 12-bit DAC (Digital-to-Analogue Converter)
® 4 presets with 12-bit code available

& Stand-by mode
.

A/D conversion of the search tuning voltage and tuning-potentiometer voltage when in the manual
mode

Storage of search and manual tuned voltages

Automatic a.f.c. selection during the manual tuning mode

Automatic clamped tuning voltage during reduced signal strength (without a.f.c.)
Minimal external circuit components required

Automatic memory set-up when switched-on for the first time (e.g., not from the stand-by position)

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102C).
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TDA1584

TDA1584
9
vy 10 K%
O
1 1 8
V11 1 l
12 COMPARATO WINDOW 7
vr ATOR COMPARATOR OSCILLATOR
13
vp N
12-81T 1
14 5
HLDN DAC -
A A
MEMORY INTERNAL
FOR SUPPLY
16 4x12-BIT 3
CVN -
3
17 12-8IT 2
TEST —» COUNTER —
X MEMORY
18 !
GND ——{] | T -
CONTROL LOGIC

PINNING
1 Pq preset 1 input
2 Py preset 2 input
3 P3 preset 3 input
4 Py preset 4 input
5 MAN manual tuning input
6 TON take-over output
7 OSC oscillator input
8 Vgp stand-by supply
9 VT tuningvoltage output
10 Vp  tuning voltage manual
11 V7|  tuning voltage input
12 Vvt tuning voltage supply
13 Vp main supply
14 HLDN hold input
15 MOD mode input
16 CVN converter input
17 TEST testinput
18 GND ground

Fig. 1 Block diagram.
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P2
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Py

MAN

TON

7287177

of [=] [3] [o] [o] [+] [«] [~] [-]

TDA1584

e ] [s] [a] 1] 18] [3] 137 [&]

7287178

osc

TON

MAN

Pq

P3

P2

Pq

GND
TEST
CVN
MOD
HLDN
Vp
\as
VT

Vm

Fig. 2 Pinning diagram.




Memory converter for 4 presets TDA1584

FUNCTIONAL DESCRIPTION

The functions are described for the combination of the TDA1584 and TDA1580 tuning system as given
in Fig. 6.

Stand-by mode
Two modes of operation are possible:

1. OFF-STAND-BY
The receiver is switched-off and a voltage is applied only to Vgg (pin 8). The digital section of the
IC remains operational, but all the inputs are inactive and the outputs are in a high-impedance state.
The digital section only draws current.

2. MW-STAND-BY
The receiver is set to the medium-wave band. Voltage will be applied to Vgg (pin 8), VT (pin 12}
and Vp (pin 10). Furthermore, the IC behaves as for the OFF stand-by mode.

Switch-on operation

It is necessary to apply the required voltage at Vgg (pin 8). When the IC supply voltage is applied to
Vp the circuit is activated and the operation process is initialized automatica!ly. Before switching off,
the active tuning voltage is available at V1@ (pin 9) via the D/A converter. That is the tuning voltage
representing the previous tuned station which was stored by station preset or detected by search tuning.
If the TDA1584 was in the manual mode before switching off or band-switching, then it will remain in
the same mode when it is switched on again or band-switched from the AM mode. The result is that

the voltage at the tuning-potentiometer slider will be fed to Vg (pin 10). The D/A converter performs
the function of a switched-voltage divider, thus the output voltage at V¢ (pin 9) depends on the
magnitude and stability of the voltage applied to VT (pin 12; tuning supply voltage).

When used in combination with the TDA1580 (automatic tuning circuit), this circuit utilizes the tuning
voltage at VT() to process its switch-on routine and reacts immediately with a mute-control signal. The
TDA1584 is set to the stand-by-mode, where the internal oscillator is disabled and the voltage at Vo
remains constant. )

When the TDA1584 is switched on for the first time (not from the stand-by mode), all the memory
locations are loaded with a value corresponding to approximately half the voltage of VT (V1/2). Itis
therefore ensured that the receiver is only tuned to an acceptabie part of the tuning range.

The start-up of the stand-by supply voltage at Vgg (pin 8) must follow a minimum time constant to
enable an undisturbed return to the reset routine.

Station selection

A station is selected by operating one of the preset push-buttons at P1 to P4 {pins 1 to 4). After a
debounce time, the appropriate memory location is addressed, read and D/A converted, and it is
available at V1 (pin 9) as a tuning voltage. The circuit generates a pulse at TON (pin 6) for enabling
the TDA1580 to react on the tuning voltage at V1q. If the preset push-button is not further activated,
the TDA1584 returns to its stand-by mode.

Search-tuning mode

When the search-tuning function is initialized, the inputs CVN (pin 16; convert not) and MOD (pin 15;
search mode) will be controlled by the TDA1580 and their state will be LOW. In this state the
TDA1584 waits until CVN goes HIGH again (meanwhile the search function is disabled). The 12-bit
counter then is set to zero and it will count upwards in steps, such that the voltage at the D/A converter
output increases from zero level upwards. A comparator compares this voltage with that at V1| (from
TDA1580 pin 13; tuning output voltage) and when equal, the polarity of the comparator output
changes and the counter/memory stops. The digital count information now corresponds to the actual
tuning voltage. After that, the TDA1584 returns to the stand-by mode. )
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TDA1584

FUNCTIONAL DESCRIPTION (continued)
Storing of preset stations

Storing a preset station requires a depression of the station select push-button of at least 2,5 s. The
initial presetting is described in “‘station selection’’. If the push-button is still activated after 2,5 s,
another pulse is generated at TON (pin 6), which causes the TDA1580 to generate a mute signal and
to take over the control of the available tuning voltage from the TDA1584. The counter/memory
content now appears at the D/A converter output and the digital information corresponding to the
tuning voltage is written into the appropriate memory position simultaneously.

After the push-button is released the circuit returns to the stand-by mode. A priority control function
ensures that only one push-button depression for presetting can be operated at a time.

Manual tuning

The TDA1584 is switched to the manual tuning mode by depressing the push-button connected to
MAN (pin 5). The built-in analogue voltage switch switches the output Vg from the D/A converter
output to the input V) (pin 10), at which the potentiometer-slider voltage is applied. With this voltage
at V10 (now equivalent to the voltage at V1) search tuning can be taken over by the TDA1580 and a
LOW-level pulse at output TON (pin 6) is generated. At the same time the output HLDN (pin 14; hold
not) goes LOW. The result is that search tuning circuit TDA1580 goes into the continuous take-over
mode, e.g. it follows the voltage at V) without activating the mute control signal. If the tuning
potentiometer is no longer activated, it is necessary to activate the a.f.c. of the TDA1580. Consequent-
ly the TDA1584 requires further control (see Fig. 6).

Input V) controls the analogue switch and one input of the window comparator simultaneously. The
other window-comparator input is connected to the D/A converter output which, when in the manual
tuning mode, is under constant control of the counter. The counter counts up until the comparator
detects equal voltage levels at the inputs and it stops the counter/memory. If the voltage at V)
changes as a result of further tuning potentiometer adjustment, then the window comparator switches
back again and the counter continues upwards counting. If no voltage equality is detected, the counter
counts up to its maximum value and then returns to zero, from which it starts counting up again until
voltage equality is detected. Further on, after voltage equality detection, output HLDN goes into
the high-impedance state for about 1 s. As a result of this the tuning voltage of the TDA1580 is
disconnected from V(0 (pin 9) and the search tuning a.f.c. is activated. After the necessary operation
delays the TDA1584 returns to the stand-by mode.

Drop-out of the (field strength) input signal

HLDN (pin 14) has two functions. It operates as an output to switch the a.f.c. at pin 8 of the TDA1580
during manual tuning (see ‘‘manual tuning’’ above). When operating in the search-tuning mode HLDN
acts as an input. In this mode it reacts to a switching signal which is derived from the field strength
dependent input signal. If the system is tuned to a station by search tuning, then the HLDN input
voltage is HIGH. If the signal strength drops (e.g. by driving through a tunnel), then HLDN goes LOW.
The next processing step is similar to the one described in “‘switch-on operation”’, that is, the search-
tuning circuit (TDA1580) takes over the voltage at V(. However, it goes into the continuous take-
over mode so that the tuning voltage is clamped constantly at the output of the D/A converter without
a.f.c. and the tuning voltage cannot drift because its a.f.c. input (pin 8) is also grounded. When the
signal strength returns, the a.f.c. input is released at the TDA 1580 tuning circuit and the system
automatically locks onto the zero-crossing of the demodulator S-curve.

During repetitive signal strength drop-out, the TDA1584 generates no control instructions, because the
search-tuning circuit is in the take-over mode.
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Memory converter for 4 presets TDA1584

CHARACTERISTICS
Measured in the tuning system TDA1584 and TDA1580 (Fig. 6)

parameter symbol min. typ. max. unit
Ambient temperature range Tamb -30 | — +80 ocC
DIGITAL SECTION
Supply 1 (pin 8)
Supply voltage VsB 6 14 24 \%
Supply current Isp - 1,5 3 mA
Stand-by supply voltage range Vsp 3 - 24 \Y
Stand-by supply current IsB - 1,6 3 mA
Response at switch-on see Fig. 3
Response at switch-off see Fig. 4
Permissible slope of Vgp at switch-on (rise time) ty - - 10 mV/us
Supply 2 (pin 13)
Supply voltage Vp 6 14 24 \%
Supply current Ip — 6 10 mA
Oscillator (pin 7)
Frequency with external components:

R =100 k§2; C = 370 pF fosc - 25 - kHz
Frequency stability throughout supply

and temperature ranges Afgge - t15 - %
Inputs Pq to P4 and MAN

(pins 1 to 4 and 5)
Input voltage HIGH (stand-by or open circuit) ViH 3,5 - Vp \Y

or: current HIGH —lH - - 5 HA
Input voltage LOW (active) ViL 0 - 1,5 \

or: current LOW —liL 100 200 1000 | A
Inputs CVN and MOD (pins 16, 15)
Input voltage HIGH VIH 3,5 - Vp Vv
Input voltage LOW ViL 0 — 1,5 \%
Input current HIGH It} - - 0,5 uA
Input current LOW =L - — 10 MA
Pin HLDN as input (pin 14)

at HLDN output HIGH
Input voltage HIGH . VIH 1,8 - Vp \
Input voltage LOW ViL 0 - 0,7 \
Input current HIGH lH - - 1 nA
Input current LOW =L - — 10 uA

December 1982



TDA1584

CHARACTERISTICS continued)

parameter symbol min. typ. max. | unit

Pin HLDN as output (pin 14)

Output voltage HIGH
permissible reverse voltage;
open-collector VoH - - Vp \

Output voltage LOW at 1 mA VoL — - 0,5 \%
Output TON (pin 6)

Output voltage HIGH
permissible reverse voltage;

open-collector VOoH - - Vp Vv
Output voltage LOW at 200 pA VoL — - 0,3 V
Output leakage current e - - 1 uA
Delays for

station presetting at fogc = 25 kHz tq - 2,6 - s

HLDN output LOW (a.f.c. on) tq — 1,3 - s
Debounce time (push-button switch) tdeb - 41 - ms

ANALOGUE SECTION
Tuning voltages (pins 9, 10, 11 and 12)

Supply voltage (pin 12) VT 6 - Vp \Y
. VTImi - - 05 |V
Input voltage range (pin 11) min '
VTImax Vi1 - - v
. VMmi — - 0,5 \
Input voltage range (pin 10) Mmin ’
VMmax Vr-1} - - v
input current (pins 10 and 11) -l - 0,2 1 uA
. VTOmi - - 0,5 v
Output voltage range (pin 9) TOmin E
VTOmax V-1 - - \4
Output resistance of the analogue
switch (pin 9) at [5=100uA) Ro - 300 - Q
Output current (pin 9) tlg 100 - - uA
Offset voltage: + A (V) — VT0) Vio - - 10 mV
Resolution voltage of the A/D — D/A
converter! A(VTo—VT1)
in the range V10 =0,5to V-1V Vies — — 7 mV
Maximum conversion time
for V1o = V1—1V,; fogc = 25 kHz tcon - 165 - ms
Variation of V1 with temperature
at VT constant see Fig. 5

I |

Y
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Memory converter for 4 presets J L TDA1584

e VU VIR L OV ek MM

7287179
7287180
6 6
Vsg Veg
Vi
Vg v)
4 4
<3V
3 3 Ve
2 2
! 1
0 - o .
time time
internal " internal H1=—========-1 -
reset reset
- L
time time
Fig. 3 Response at switch-on. Fig. 4 Response at switch-off.
avpg 0
AT
(mV/K) 08
0,6
0,4
0,2
0
0 0,2 0,4 06 0,8 1,0
Y10
7287181 VT

Fig. 5 Variation of V1 with temperature
at VT constant.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples TDA1594

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

DISPLAY/DRIVER CIRCUIT FOR 11 LEDs

The TDA1594 is a monolithic integrated circuit intended to drive 11 LEDs for analogue signal

display. Two display modes are possible: as a pointer (only one LED on) or as a bar (a row of LEDs on).
The circuit contains the following functions:

® A/D converter with S-shaped pre-compensated control curve.

® Current control of LED with separate selectable bias current for the display limits.
® External brightness control; e.g. by an LDR (Light Dependent Resistor).

® External adjustable brightness take-over of the display segments.

® High-ohmic control input; diode protected.

°

Internal reference voltage (proportional to V).

QUICK REFERENCE DATA

Supply voltage range (pin 12) Vp 75t023 V
Supply current (pin 12) Ip typ. 6 mA
Control voltage range Ve typ. 100 mV
Reference input voltage range \7 2toVp—-4 V
Adjustable output current lo 0to 25 mA
Output reverse voltage VOR typ. 25 V
Output saturation voltage Vosat < 25V
Ambient temperature range Tamb —-30to +80 ©°C

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102C).
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Fig. 1 Block diagram and external components.
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Display/driver circuit for 11 LEDs

TDA1594

DEVELOPMENT SAMPLE DATA

RATINGS

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

Supply voltage (pin 12)
Control voltages (V)

-V13.15. —V14-15

or:

Control voitages for dispiay currents
Control voltage for transfer

QOutput voltage
pins 1 to 10, and 18

Total power dissipation
Storage temperature range

Operating ambient temperature

THERMAL RESISTANCE
From crystal to ambient

CHARACTERISTICS at Tymp = 25 °C
Supply voltage range (pin 12)
Supply current

atVig.15=0

atVig.15=V12.15=20V

Vp
V13.15. V14-15

tV13.14
tly3, %14

V11-15 V1715
V16-15

Vo
Ptot

Tstg
Tamb

Rthcr-a

Vp=V12.15

Ip=12

Ip=1l12

max.

max.
max.

max.
max.

max.

max.

max.

typ.

typ.

23
Vp
0

0,5
2

23
Vp

I <K< <L

A

< <

28 V
800 mw

—55 to +150 °C
—30to +80 OC

80 K/W

75t023 V

4 mA
2,51t 55 mA

6,5 mA

The following characteristics are measured at Vp = 20 V; Tymp = 25 OC unless otherwise specified.

Control inputs

Reference input voltage range
at V1g.15 = 0 (smooth take-over)

at V1g.15 = V12-15 = 20 V (switching)
Allowable control voltage range

Input guiescent current
atVi6.15=0

V13-15=V14-15
V13.15=V14.15
V1314

143
l14
43

14

2toVp—-2 V
2toVp—-4 V
400 mV

0,1 uA
2 uA
3 uA

0,4 uA
10 A
15 A

l (July 1981



TDA1594

CHARACTERISTICS (continued)
Control voltage V13.14 *

(input voltages for equal currents
at two display driver outputs at |11 =0)

atlig=14

atlqy=1lp
atlp=13
atig=lg
atlg=Ilg
atlg=lg
atlg=1ly
atly=Ig
atig=lg
atlg=1I40

Control voltage for the zero-point display;
V16-15 = 0 (smooth take-over)

Ve5 at lgiode 5 = —40dB
V¢7 at ldgiode 7 = —40 dB
Take-over characteristic
Control voltage range
Control voltage (see Figs 3 and 4)
for smooth take-over
for switched take-over

Input resistance (pin 16)
Current ratio of adjacent driver outputs

at V16.15 = 0 (smooth take-over) 111 = 0; V¢ = constant

at Vp =20V (switching); 111 =0; I, =30 mA

* Proportional to VT = k—q—I

typ.

typ.
typ.
typ.
typ.

typ.

typ.
typ.
typ.
typ.

typ.

typ.
typ.

typ.

70
60 to 80

48
32
19,5

5to0 11

5to 11
19,5
32

48

70
60 to 80

o w

Oto Vp

mV
mV

mV
mV
mV

mV
mV

mV
mV

mV
mV
mV

mV
mV

<<

MQ

dB

dB

\r
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Display/driver circuit for 11 LEDs

TDA1594

D o

Display driver (pins 1 to 10 and 18)
Output current; adjustable at pin 17

Saturation voltage at the outputs
atlg=25mA

Reverse voltage at the outputs
atlgp <10 pA

Driver current adjustment (pin 17)
Input reference current

Current gain (1g/117)

Adjustment voltage
at lg <10 uA (dark)

atl17=26mA

Bias current adjustment (pin 11)

(bias current for optical indication of display limits) -

Output current (adjustable)
Current gainat 119 =2,5mA
Adjustment voltage

at l10, 11g <10 A

atlq1=25mA

VOsat

VoR

7

V17-15
V17-15

1o, 118
Gj

V11-15

V1115

0to 30

typ. 2,0
< 2,5
> 25
Oto3

typ. 9,5
8to 11

< 0,35
typ. 4,5
3,6t05,6
Oto 4

typ. 1,2
< 0,35
typ. 3,1
2,2t0 3,5

mA

<<

mA

mA
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Display/driver circuit for 11 LEDs J L TDA1594

PVEVELUNIVILIN T OMIVIN kL AT /A

7284440
0 TTTR TN AT
| PRI N \\AP 'r: \|/ ’;n+1
0
| I\ 11
O max ”| v T ]
L1 \
(a8 ' 1 ] N
| \ A 1
-20 } i \
/ \
\ / \
/ /
/ 3\
\
/ \
J
—40 I+ 1 .
\
/ A
| M "
1 1
HEH / T
H H L
H H 1 I \
—60 L HE A 1
-05 -0,25 0 0,25 0,5 0,75 1 1,25 1,56 1,75
Ve/Venom
Fig. 3 Display/take-over characteristic; ~—— smooth (V16.15 = 0); ——— switching (V16.15 = 20 V).
7284441
0,6
Vc — smooth
Venom N\
\
\
\\
0,4 \C
AN
AN
AN
AN
AN
0,2 N
N
\switching
~J
° 2
1 5 10 20 Vig_15 (V) 10

Fig. 4 Adjustment of the display/take-over characteristic; Vo/V¢ nom for 10/10 max

is —6 dB to —50 dB.
w | July 1981



TDA1594

6 7284442
Vi7-
17-15 7.
(V) 17-157"
A
4
Jf
‘f
1
4 74 |O
'/
2 s A
/
/
pd /
0
6 7284443
Vi1-15
(V)
y,
4
4
2 7
V111547
7
4 II 1
4 10/ '18
0
0 2y mA) 4

40

(

mA)

30

20

Fig. 5 Display current adjustment.

l1o; 18

0

(mA)

Fig. 6 Bias current adjustment.
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Display/driver circuit for 11 LEDs : TDA1594

APPLICATION INFORMATION

Vp=+20V (LED +
? supply)
Rq s}(ar'nplefcl)r
D11 isplay scale
'{\m
{4 —-110| 5 |10
N
10 ) 9—@—- —-108] 4 9
off \\
R1 Y " 8‘@—- —lo6]| 3 | 8
56k on »{\
12 74@-—- —]04] 2 7
v, N
Vi o~ — 1 13 6 b — 02| 1| 6
TDA
Vg l 1594 [ XN\
(2Vto O 14 5«@——-- - oo 5
Vp-4V)
K\E
15 4 y — |-02| 1| 4
100kQ ¥ X
th A\
16 3 b — |-0,4| -2]| 3
NI N\
— 1 17 2 } — [-06| -3 2
RPY58A | 5,6k
X
100kQ2 18 1 b — [—08] -4 1
N
w —|-10| -5 o
) g
D1' 7284445

Fig. 7 The TDA1594 used as a pointer (only one LEDs onat a time).

Notes to Fig. 7.
1. Two or more outputs can be connected in parallel to drive a LED when less than 11 LEDs are driven.

2. It is possible to use different coloured LEDs in a bar.
W (July 1981



TDA1594

APPLICATION INFORMATION (continued)

L ‘ o
D11
10 9

A
N AL 8 p
12 7 //’,
Ve o 13 6 S
TDA1594
Vi ef O- 14 5 S
N 15 4 /}4
smooth
16 3 //'v
$———O switching
2 //'«
}i 1 /;’
RPY58A
o
Ry D1
+ 0O j S
(LED supply) . 7284446

Fig. 8 The TDA1594 used as a bar display (a row of LEDs on).
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Display/dri

ver circuit for 11 LEDs

TDA1594

——O switching

smooth

100k$2 5,6 k2

N\

Vp = fo
+20V

1

13

14

16

17

18

TDA1594

RPYS58A

//'«
D1
7

(LED
supply)

-|-5

7284447

Fig. 9 The TDA1594 used as a positive/negative bar display.

W ﬁuly 1981
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TDA1594

APPLICATION INFORMATION (continued)

TDA1594
14 13
+20V
47 uF 250k8 lin
332 1k 82 k& .
A 470k lin.)
L__|___’___¢ ( .
§—|U_L———}__u_‘ treble and
15k 47 y-l:' bass control
\g 1 l[] i 4
8 9(10)
TDA1074
7284449

Fig. 10 The TDA1594 controlled by the treble/bass circuit TDA1074; common control voltage.

TDA1594
14 13
1kQ2 82kQ
—{
47 uF
3302 1k2 82k
£
HH— T+
15k a7 ur
7 ¢
8 9(10)
TDA1074
7284448

+20V

100k&2 lin.

»| | 250k lin.)

treble and
bass control

Fig. 11 The TDA1594 controlled by the treble/bass circuit TDA1074; separate control voltage.

-
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Display/driver circuit for 11 LEDs

TDA1594

DEVELOPMENT SAMPLE DATA

analogue display

FIELD STRENGTH 'ZERO’ TUNING
TDA1594 TDA1594
14 13 14 13
1k .
— D e T Y e B0 |
I
— i|
>2v—"

fonl
1107

9
TDA1072
AM-HF/IF

2

12 14 13

]

TDA1576
FM- IF

L

AM FM

2

—1~
—

a.f.c.

a.f.

7284450

Fig. 12 Example of a field-strength and tuning display in an AM/FM radio receiver using two TDA1594

circuits.

July 1981
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TDA261A

5 W AUDIO POWER AMPLIFIER

The TDA2611A is a monolithic integrated circuit in a 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

well defined open loop gain circuitry with simple quiescent current setting and fixed integrated
closed loop gain

QUICK REFERENCE DATA

Supply voltage range Vp 61035 V
Repetitive peak output current lIORM < 1.5 A
Output power at digt = 10% .
Vp=18V;R = 8Q Po typ. 45 W
Vp=25V;R_=15Q Po typ. 5 W
Total harmonic distortion at Po <2W; R| =8 Q diot typ. 03 %
Input impedance 1Zi| typ. 45 kQ
Total quiescent current at Vp = 18 V ltot typ. 25 mA
Sensitivity forPo=256W; R =8 Q Vi typ. 55 mV
Operating ambient temperature Tamb —25to + 150 OC
Storage temperature Tstg —55 to + 160 OC

PACKAGE OUTLINE
O-lead SIL; plastic (SOT-110B).

November 1982
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D1 RS R6
T ﬁnz TR&» f] [I]RH
02y
TR5 | TR7
"?mz
=c1
R17 R9 D5
— 1 3+ TR11 P}
-—ﬁmo TRIZ o4
TR1;— TR3 TR8 b D41t 3 4
D3y
R7 |
+—— 1+
R3 ') Y TR21
TR6
R1 R4 TRQ[j]RB R10 R12[I] ——qnn R16
6 E —0 4
7276436.1
} boobd
8 5 7 9
Fig. 1 Circuit diagram; pin 3 not connected.
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5 W audio power amplifier TDA2611A

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. 1.5 A
Total power dissipation see derating curves Fig. 2
Storage temperature Tstg —55 to + 1560 °C
Operating ambient temperature Tamb —25to + 150 °C

7276428.1

8
Ptot
(W)
° N
N infinite
\heatsink
4
N~ without N
\\ heatsink \
~ N
\\ \
2 g N
SUEERN
I~~~
\\
950 0 50 100 150
Tamb (°C) \

Fig. 2 Power derating curves.

HEATSINK EXAMPLE

Assume Vp =18 V; R|_ =8 Q; Tamp =60 ©C maximum; T; = 150 °C (max. for a 4 W application into
an 8 Q load, the maximum dissipation is about 2,2 W).
The thermal resistance from junction to ambient can be expressed as:

150 - 60
Rthj-a = Rthj-tab * Rthtab-h * Rthha = 27 - 41 K/w.

Since Rthj-tab =11 K/W and Rthtab-h =1 K/W, Rth h-a =41 —(11 + 1) =29 K/W

\ (November 1982



TDA261A

D.C. CHARACTERISTICS

Supply voltage range

Repetitive peak output current
Total quiescent current at Vp = 18 V

A.C. CHARACTERISTICS

Vp
IORM
ltot

<
typ.

6to35 V
15 A
25 mA

Tamb =25 °C; Vp=18V; R =8 Q; f= 1 kHz unless otherwise specified; see also Fig. 3

A.F. output power at dygt = 10%

- . - > 4 W
Vp= 18V;R_ = 8Q Po typ. 5 W
Vp= 12V;RL= 8% Po typ. 1,7 W
Vp=83V;R_L= 8Q Po typ. 0,65 W-
Vp= 20V;R = 8Q Po typ. 6 W
Vp=25V;R . =15Q Po typ. 5 W

- . _ typ. 0,3 %
Total harmonic distortion at P, =2 W diot < 1%
Frequency response > 15 kHz
Input impedance ‘Zi 1 typ. 45 kQ *
. _ o typ. 0,2 mV
Noise output voItagg at Rg =5 k2; B=60 Hz to 15 kHz Vn < 05 mV
e _ . typ. 55 mV
Sensitivity for P, =25 W Vi 4410 66 mV
0.1 “flc1 7
i O +
L 2200F cs }
TC2 6 0,1 uF
7; TDA2611A
Rg 5
-
| ca
Vv
I g 470uF P
0,1 uF
Vi N 9 (16 V)
I
+| ce $C ] R1 R =80
22uF ! 33Q L
(1ev) * .
j’) —
72764371

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 J L TDA2611A

10 7276429 15 7276430.1
typical values .' — = not guaranteed in typical values
diot | =R, =8Q:Vp=18V i viewoflggm = 1.5A (fj:"j":zo/
(%) - =R =15Q; Vp=25V ! Po tot = o
(w)
7,5 + 7
R; =88Q
10 - y /
[l * 12
[ /
5t 1
[
! R, =1
- L=159Q
! /
1 5 amy
I
25 /
/
/
/ 4
//, /‘ =
0— SR S 0
10-1 1 Py (W) 10 0 20 vp(v) 40
Fig. 4 Total harmonic distortion as a Fig. 5 Output power as a function of |
function of output power. supply voltage.
3 7277976
Z;
(M2)
2 — o =
: =
l —
\
/ \
\\
i 4 AY
\
/ a
-7 - b
g
-
0
10 102 103 - 104 f {Hz) 105
Fig. 6 Input impedance as a function of frequency; curve a for C=1puF, R = 0 ; curve b for
- C=1uF, R=1kQ;circuit of Fig. 3; C2 = 10 pF; typical values.
5
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TDA261A

103 " 7277977
AN
N

Z;

(kS2) AN
Nvp
) \\
\\
102 ~
N
S
\\
10
102 103 104 R () 10

Fig. 7 Input impedance as a function of R in circuit of Fig. 3; C= 1 uF; f=1 kHz.

7277978

dtot
(%)

typ /
7

0 :
102 103 104 0% pg(p) 108

Fig. 8 Total harmonic distortion as a function of Rg in the circuit of Fig. 3; P =3,56W; f= 1 kHz.
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5 W audio power amplifier TDA2611A

5 7276433
Ptot
(W)
25
A
-”—— <~.\
// - T 3
f’/ |~ T
4// ” -
-t H
=~
0
100
n
(%)
7
/3
'/
50 /i
7
/2
/7
7/
V1 ‘r’
R
¥
L -
// -
—"’/A’ -
0 : -t
= — — I~
10-2 10~1 1 10

. Po (W)
——Vp=25V; R =16Q; 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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TDA261A

+
VP
TDA2611A
mie
80
7277975 #
Fig. 10 Ceramic pickup amplifier circuit.
10 7277979
dtot
(%)
7,5 |
|
|
— ]
— L
— 5
JiLl
|
II
25 |
7
// y
— _/ Ph 7
0 —--—_--—"'—-— R R e a e ——
-2 -1
10 10 1 Po (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.
Q lamisnmes 1010\ f
£+ vainuairy 1979



5 W audio power amplifier TDA2611A

7277980
+5
Po
(dB)
- e
0 = —
A / \\ -~
% AN N
Y N
\
-5
-10
10 10?2 103 f (H2) 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)
P
4 AN
+5 Vi N
/ N\
VA typ
/ AN
II N
AN
0 ]
J1- SN
/ ~—
I/ ]
/
I
I
-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.
: W (January 1979






TDA5700
TDA5700Q

INTEGRATED AM/FM RADIO RECEIVER CIRCUIT

The TDAB700 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 ampiifier and stabie base bias for f.m. front-end.
The TDA5700 is pin compatable, with the h.f. part of the TBA570A and can be used with conventional
coils or ceramic resonators.

The combination of a good sound quality (dig¢) and quality of reception (a.g.c.) makes the I1C well
suitable for universal application of one basic printed-circuit board in a wide range of receiver designs.

QUICK REFERENCE DATA

Applicable supply voltage range of receiver Vg 27t012 V
Supply voltage range (pin 8) Vp 34*t0 54 V
Ambient temperature Tamb 25 °C
Supply voltage (pin 8) Vp nom. 54V
Total quiescent current ltot typ. 9 mA
A.M. performance (at pin 2)

Sensitivity for V=30 mV Vi 30to 12 uV
for Vo =30 mV; range 1** Vi 55t0 12 uV
for Vo =30 mV; range 2** Vi 30to 6,5 uVv

R.F. input voltage

- X typ. 16 uV
for S/N = 26 dB Vi < 20 uV
for Vg =10 mV Vi typ. 2,5 uVv

A.G.C. range; change of r.f. input voltage
for 10 dB expansion in audio range typ. 65 dB

R.F. signal handling
diot = 10%; m = 0,8 Vi typ. 300 mV

F.M. performance (at pin 2)

R.F. input voltage
3 dB before limiting Vi typ. 180 uV

* Minimum supply voltage for guaranteed oscillator operation: Vp = 2,5 V (see Fig. 3).
** There are two ranges of sensitivity measured, and indicated by either ‘1’ or ‘2’ on the package.
Ordering a specific range is not possible.
For designs requiring a lower spread of sensitivity, these ranges can be used adapting the application.

PACKAGE OUTLINES

TDAS5700: 16-lead DIL: plastic (SOT-38).
TDA5700Q: 16-lead QIL; plastic (SOT-58).

November 1982
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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)
Supply voltage (pin 8) Vg.16 = Vp max. 7V
Total power dissipation see derating curve Fig. 2
Storage temperature Tstg —55 to + 150 ©C
Operating ambient temperature
V8:4:7:1-16 = 7V, see also
derating curve Fig. 2 Tamb —20to +85 °C
7284052
1500
Ptot
(mW)
- 1000
N
N
500 ™
\\\
\\
AN
0
-25 0 50 100 150 200
Tamb (°C)

Fig. 2 Total power dissipation derating curve.
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TDA5700
TDA5700Q

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

Voltage pins 1 and 7 Vi-16 max. 12 v*
V716
Voltage pin 4 V4.16 :‘ar:( xg N g:g x:
Voitage pin 8 Vg.16 = Vp max. 7 Vv*
Voltage pin 3 V3.16 max. 3 v*
Voltage pin 5 Vs.16 max. 4 v*
Voltage pin 14 V14-16 max. 1 v*
Current pin 2, 6 and 15 12;1g; 115 max. 80 uA*

D.C. CHARACTERISTICS

Tamb =25 °C
Total quiescent current

Vp=54V ltot typ. 9 mA

Vp=34V ltot typ. 8 mA
Applicable supply voltage range of receiver ; Vg 2,7t012 V**
Recommended supply voltage range

for fuli performance (pin 8) Vp 3441054 V
Base bias voltage for f.m. front-end

total external load current at pin 2: —lp = 150 pA V.16 - typ. 1,2V

A.C. CHARACTERISTICS
Tamb = 25 °C; Vp = 5,4; Ig (TR9) = 1 mA; unless otherwise specified
045 | 1 [10,7 MHz

input conductance at pin 2 gie typ. - 0,3 0,4 mA/V
Output conductance at pin 1 Jdoe typ. 10 - 40 pA/V
Input conductance at pin 15 gie typ. 0,5 - 110 mA/V

* Toierated minimum for voltages O V; for currents 0 mA. .
** Adjustable by a dropping resistor in the Vg-line; see also maximum tolerated voltages for pins 1,4, 7
and 8 in design data above.

A Minimum supply voltage for guaranteed oscillator operation: Vp=2,5V.

November 1 982\| (



Integrated a.m./f.m. radio receiver circuit TDAS700
TDA5700Q

A.M. performance (in test circuit Fig. 3) ‘
Vg1eg=Vp 54V [ 3,4V (note 4)

Signal-to-noise ratio at Vj = 20 pV (notes 1 and 2) S/IN > 26 26 dB
. - . typ. 16 16 uV

R.F. input voltage for S/N = 26 dB Vi < 20 20 uV
R.F. input voltage for 30 mV (a.f.)

across volume control Vi 3.0tc 12 uV

range 1 Vi 55t0 12 uV

range 2 Vi 3,0t0 6,5 uV
A.F. voltage across volume control

at 100 uV (r.f.) input voltage (notes 1 and 2) Vo typ. 100 100 mV
Signal-to-noise ratio

at 1 mV (r.f.) input voltage (notes 1 and 2) S/N  typ. 46 49 dB
A.G.C. range (change in r.f. input voltage for 10 dB

expansion in audio range) (notes 1 and 2) typ. 65 65 dB
R.F. signal handling capability at 80% modulation;

diot < 10% (note 1) Vi typ. 300 100 mV
Total harmonic distortion of h.f. part over most of

a.g.c. range; m = 0,3; f; = 1 kHz diot  typ. 1 1%
I.F. selectivity Sg typ. 33 332 dB
I.F. bandwidth (3 dB) B typ. 5 5 kHz

F.M. performance (in test circuit Fig. 4)

Tamb =25°C; Vp=5,4V; fo= 10,7 MHz; Af=%225kHz; f, = 1 kHz; Rg = 25 Q; unless otherwise
specified.

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

at pin 2 Vi typ. 180 uV

at pin 15 Vi typ. 400 pV
A.F. output voltage across a load of 100 k2 Vo typ. 140 mV
Signal-to-noise ratio over most of signal range S/N  typ. 65 dB
A.F. signal distortion 3 dB before i.f. limiting (note 3) diot  typ. 0,5 %
Notes

1. a. A.F. signal: measured across volume control.
b. R.F. signal: measured at pin 2 at source impedance of 25 (.
c. fo =1 MHz; f;, = 400 Hz.
2.m=0,3.
3. Af = + 40 kHz; measured with V, at maximum.
4. Minimum supply voltage for guaranteed oscillator operation: Vp=25V.
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TDA5700
TDA5700Q

Integrated a.m./f.m. radio receiver circuit
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TDA5700
TDA5700Q

APPLICATION INFORMATION

F.M. performance of the complete f.m. circuit (measured in Figs 5, 6 and 7 at Vg =9 V)

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

140
70
60
55

180

0,5

at 75 2 aerial input of the f.m. front-end (note 1) Vi typ.
Sensitivity for 26 dB S/N ratio at 75  aerial input of

the f.m. front-end (note 1) Vi typ.
A.F. output voltage across a volume control of 100 k2 )

at an i.f. signal beyond limiting Vo typ.
Signal-to-noise over most of the signal range S/N typ.
A.M. suppression over most of the signal range (note 2) S/N typ.
I.F. selectivity (note 3) S300 typ.
I.F. bandwidth (3 dB; note 3) B typ.
A.F. distortion at an i.f. signal level 3 dB before

limiting (note 4) diot typ.
Notes
1. Aerial e.m.f. (V;) at fo = 98 MHz; Rg = 75 Q; Af = £22,5 kHz; f, = 1 kHz.
2. A.M. signal: m=0,3; f, = 1 kHz.

F.M. signal: fo = 10,7 MHz; Af = + 75 kHz; f, = 70 Hz.

Carrier simultaneously modulated with a.m. and f.m.
3. Including the ratio detector, measured at N1 of the secondary coil (T6) of the ratio detector.

Level of measurement: 3 dB before limiting.
4. fo = 98 MHz; Af = 40 kHz; fi; = 1 kHz.

Measurement carried out selectively to avoid noise influence on meter reading.

uVv

uVv

mV
dB
dB
dB
kHz

%
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TDA5700
TDA5700Q

+1
100 150 -L
nF
a.f. "‘_' l
left y + 68
input F
P 100 nF #
100 8 TDA1011 2
kQ l | +
100 9 7 6 1 100 680

pF J; nF uF
% 4 100nF

4,7
. 4Q
100k 560 Q

pF

/ 7 7 7 7

100 150 _
a.f.
right *] 68

et 11ocne= ) T
100 8 TDA1011 22—
dignn) [l
100 100 680
pF nF uF
7 7 100nF
47
100 k2 560 a8
z / 7 o/ 7
7284608

Fig. 7 Stereo output stages of Fig. 5. For supply circuit see Fig. 6.
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TDA5700

Integrated a.m./f.m. radio receiver circuit

TDA5700Q

103 7284609
Vaf

(mV)

a.f. signal and noise
102 A : =
l, i
A d
%
10 / / |126dB 33dB
y A § S—
/
~_h_..
1 / :/ >
= == =
7 1 <
7 r L noise
l/l b LY ~
10-1€ h
1 10 102 103 104 105 106
Vrf (#V)

Fig. 8 Typical S/N curves for a.m. reception (see Fig. 5); a.f. voltage at a.m. detector output (pin 5)
with slider of volume control at the lower end (ground) as a function of r.f. input voltage at pin 2.

Vp=54V; —— Vp=3,2V;f,=1MHz; f, = 400 Hz; m = 30%; Rg~ 25 Q (pin 2).

\ (November 1982
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TDA5700

TDAS5700Q
103 7284610
Vat
(mV) a.f. signal and noise
/]
102 at ]
. == = = :
-l
4
Al 4
q /
10 4
—a 26dB >60dB >70dB
£ F \\
N
NI .
; Nnoise
N
N
N
10! b
10-! 1 10 102 103 104 105
Vems (V)

Fig. 9 Typical S/N curves for f.m. reception (see Fig. 5); a.f. voltage at f.m. detector output with
slider of volume control at the lower end (ground) as a function of aerial e.m.f. from a source with
Rg = 50 Qto the 75 Q input of the f.m. front-end.

——Vp=5,2V;———Vp=3V,;fy=98 MHz; Af = £22,5 kHz; f, = 1 kHz.
~N /T
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Integrated a.m./f.m. radio receiver circuit TDAS5700
TDAS5700Q

COIL DATA
A.M. — i.f. coils (Figs 3 and 5)

30 _L J —O 4 N1= 86
T 5 %
2 O— N3
N2 C =180pF
10 7284085.1 © 6

Fig. 10 |.F. bandpass filter (T3). TOKO sample no. 7 MCS-A 3544 EK. L = 680 uH at 455 kHz;

Qo = 110.
30 o 4
N1 N1= 55
2 N3 N2= 2
N2 N3= 9
10—~ —O 6

7284056

Fig. 11 Oscillator coil (T4). TOKO sample no. 7 BOS-A 3498 EK. L = 115 uH at 796 kHz; Qg = 110.

F.M. — i.f. coils (Figs 4 and 5)

30 ' —0 4
l N1= 11
C5 N1 N2 N2= 5
C5 = 82pF

o]

Fig. 12 Primary ratio detector coil (T5). TOKO sample no. 119 ACS-A 3503 AO. L = 2,7 uH at
10,7 MHz; Qg = 90.

7284057

30— -0 4
1 N3= 6
, 7= N2= 6
(e, N1 N1i= 2
N3f> C7= 68pF

10— 6

7284058

Fig. 13 Secondary ratio detector coil (T6). TOKO sample no. 119 ACS-A 3258 EK. L = 3,25 uH at

10,7 MHz; Qg = 85.
w (November 1982
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TEA5550

AM CAR RADIO RECEIVER CIRCUIT

The TEAB550 is an a.m. radio circuit, primarily intended for use in car radios.

The IC can reduce the costs in a car radio due to the following features:

® minimum periphery
® no extra r.f.-prestage is necessary
® ceramic i.f. filter is used

® simple on/off switching method allows inexpensive band switching in a.m./f.m. radios

The TEAB550 incorporates the following functions:

an i.f. amplifier, designed for ceramic filters
an a.m. envelope detector
a.g.c. stages

a simple d.c. switch for a.m./f.m. radios

QUICK REFERENCE DATA

a double balanced mixer with large signal handling range and common mode rejection properties
a ‘one-pin’ oscillator, permitting the use of variable capacitance diode tuning-

a voltage stabilizer, for supplying the internal circuit current and an external current up to 20 mA

Supply voltage range; unstabilized (pin 8) Vp 10,2t0 18 V
Supply voltage; stabilized (pin 9)* Vstab typ. 75t09 Vv
Ambient temperature Tamb typ. 25 °C
Supply voltage (pin 8) Vp typ. 14,4 V
R.F. condition: f; =1 MHz; m=0,3; fj, = 1 kHz

R.F. input voltage (pin 1)

Vo =30 mV Vi typ. 4 uVv

S/N =26 dB Vi typ. 16 uVv

S/IN=46dB Vi typ. 160 pV
A.F. output voltage (pin 10)

Vi=10mV Vo typ. 180 mV
Total harmonic distortion over most of the a.g.c. range; m = 0,8 THD typ. 1,2 %
R.F. signal handling '

THD =10%; m=0,8 Vi typ. 400 mV
A.G.C. range; change of r.f. input voltage ‘

for 10 dB change of a.f. output voltage

(reference Vi1 =200 mV) 1/Vi2 typ. 86 dB

* Pins 8 and 9 have to be short-circuited externally.

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

November 1982
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AM car radio receiver circuit TEA5550

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

pin 8 Vp=Vg.16 max. 24V

pin 3 V3.16 max. 24 vV
Non-repetitive peak output current (pin 9) lgsm max. 100 mA
Total power dissipation Piot max. 1100 mW
Storage temperature Tstg -85 to + 1560 ©C
Operating ambient temperature Tamb ~30toc +85 °C
Note

Pins 4, 5, 12 and 13 are not allowed to be connected.

D.C. CHARACTERISTICS at V;=0
Vp=14,4V; Tymp = 25 °C; measured in Fig. 2

Supply voltage range (unstabilized)* Vp 10,2to 18 V
. typ. 87 V

Voltage at pin 9; —Ig =0 V9.16 = Vstab P 81092 V
Change in stabilization voltage (pin 9)

at —lg =0 to 20 mA AVg.16 = AVgtap  tYP. 50 mV

atVp=10,2t0 14,4V AVg.16 = AVgtab  typ. 300 mV
Voltage at pin 10 V10-16 typ. 1.1V
Voltage at pins 1 and 2 V1.16 = V2-16 typ. 50 V
Voltage at pin 15 V15-16 typ.  Vstab
Total supply current; —Ig =0 ltot typ. 20 mA
Current drain

pin 3 13 typ. 1 mA

pin 15 15 typ. 0,2 mA
Current supplied from pin 9 —lg < 20 mA
Power consumption; —ig =0 P typ. 300 mW

* A stabilized supply voltage of 7,5 to 9 V can also be applied at pin 9 (pin 8 short-circuited to pin 9).
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TEAS5550

A.C. CHARACTERISTICS

Vp =14,4 V; Tagmp = 25 °C; r.f. condition: f; = 1 MHz, m = 0,3, fr, = 1 kHz; transfer impedance of
the i.f. filter Zy, = vg/iz =850 2 (loaded with 3 k£2); measured in Fig. 2; unless otherwise specified

15t06,5 uVv

R.F. input voltage; Vo = 30 mV
R.F. sensitivity at Rg =25  for:
S+ N/N=6dB
S+ N/N=20dB
S+N/N=26dB
S+ N/N=46 dB
S+ N/N =50dB

Input conductance at pin 1
Vi= 0,1 mV
Vi =100 mV

Input conductance at pin 6
Output capacitance at pin 15

A.G.C. range; change of r.f. input voltage for 10 dB
change of a.f. output voltage (reference Vi1 = 200 mV)

A.F. output voltage
Vi=10mV

Spread of a.f. output voltage

A F outnut imnedance (nin 10)

TRt e WULPWL HNPUMSHVT i iy

Total harmonic distortion at m = 0,8
V=16 uVv
over most of the a.g.c. range (see also Figs 3 and 10)
Vi=26mV

R.F. signal handling capability
THD =10%; m=0,8

|.F. suppression at V5 =30 mV

Oscillator voltage
V.16 =8 V; fogc = 1468 kHz

*

Vi

Vi
Vi

THD

THD

V158

typ.
typ.
[ typ.

| <

typ.
typ.

typ.
typ.

typ.
typ.

typ.

1.3
8
16
20
160
350

0,2
0,1

03
20

86
140
180

+2
27

&,

2,5
1,2
3,5

350
400

20

250
300

dB*
dB*

mV
mV

V.
o =20 log V—!Z- , where: Vi, is input voltage at f = 468 kHz-and Vj}, is input voltage at f = 1 MHz.
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AM car radio receiver circuit
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TEAS5550

APPLICATION INFORMATION

Figures 4 and 7 show the circuit diagrams of single-tuned and double-tuned AM channels respectively,
using the TEAB550 and an r.f.-tuning unit (type ALPS). The i.f. filter consists of a singie-tuned coil in
combination with a ceramic filter (type SFT468).

Typical performance (measured in Figs 4 and 7)
Vp =144 V; Tamp = 25 OC; aerial signal conditions: fo =1 MHz; m =0,3; i = 1 kHz (dummy aerial
as shown in Figs 4 and 7)
Fig. 4 Fig. 6
single-tuning double-tuning

R.F. input voltage for:

S+N/N=6dB Vi 4 4 my
S+ N/N =26 dB Vi 47 49 Y
A.F. output voltage (R|_ = R6 = 22 k§2)’
Vi=1mv Vo 160 160 mv
" Signal-to-noise ratio
Vi=1mV S/N. >50 > 50 dB

A.G.C. range; change of r.f. input voltage
for 10 dB change of a.f. output voltage

(reference Vi1 = 200 mV); see Figs 3 and 10 Vi1/Vi2 88 88 dB
R.F. signal handling capability
THD < 10%; m =0,8; see Figs 3 and 10 Vi 156 1,6 \"
Total harmonic distortion {over most of
the a.g.c. range); m =0,8; see Figs 3 and 10 THD 1,2 1,2 %
Oscillator voltage
measured across the tank circuit Vosc 250 250 mV
Total selectivity (r.f. and i.f.) Sg ’ 44 46 dB
Total bandwidth (r.f. and i.f.) B3dB 4,1 44 kHz
I.F. suppression at Vj = 20 uV
tuned frequency = 600 kHz : o 55 75 dB
= 1600 kHz o' 58 85 dB
— Image rejection at V; = 20 uV
—=- tuned frequency = 600 kHz 50 72 dB
— = 1000 kHz 46 68 dB
= 1400 kHz 42 64 dB
Whistle at Vj =5 mV
2 x i.f.-tweet -40 -40 dB
3 x i.f.-tweet —48 —48 dB
8 Maich 1 N f
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AM car radio receiver circuit TEAS5550

tuning

7284960

N

aerial signal
input generator

Fig. 5 Printed-circuit board component side, showing component layout.
For circuit diagram see Fig. 4.

7284961

Fig. 6 Printed-circuit board showing track side.
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AM car radio receiver circuit

TEAS5550

tuning

Ve

7284962
aerial signal
input generator

Fig. 8 Printed-circuit board component side, showing component layout.
For circuit diagram see Fig. 7.

g
4
S o

W

Fig. 9 Printed-circuit board showing track side.

March 1982
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TEA5560

FM/IF SYSTEM

GENERAL DESCRIPTION

The TEAB560 is a monolithic integrated FM/IF 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
® a 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 (Iax < 1 mA)
® standby ON/OFF switching circuit
® avoltage stabilizer, for the internal circuit current and an external current up to 15 mA
® adjustable gain (AG = 15 dB)

QUICK REFERENCE DATA

Supply voltage range (pin 6) Vp 10,2t0 18 V
Ambient temperature ‘ Tamb typ. 25 OC
Supply voltage (pin 6) Vp typ. 14,4 V
Frequency fo 10,7 MHz
Sensitivity (3 dB limiting) Vi typ. 150 uV
Signal-to-noise ratio for V; = 10 mV . S/N typ. 80 dB
A.F. output voltage at Af = + 22,5 kHz Vo typ. 200 mV
Total harmonic distortion; Af =+ 22,5 kHz THD typ. 03 %

A.M. suppression
AM signal: m =0,3; f,, = 1 kHz
FMsignal: Af=1 225 kHz; f,, = 70 Hz for Vj=1 mV AMS typ. 50 dB

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-142). The tab (on top of the package) is connected to pin 9.

December 1982



TEAS5560

+Vp
6
1SULE. 2nd | F, 3rd|F.
AMPLIFIER AMPLIFIER AMPLIFIER
Vi Vi
I
if.
input 1 & X
] if.
(v;) 7| output
MUTING
Vo Vo Vo
2 6,8 k2
N
d.c. Lt
feedback 3 6,8 k2
8 Vstab
2,7k 2,7 k2
TEA5560 "
LEVEL LEVEL
DETECTOR DETECTOR
—
— v standby
= T 1 5 input
—
—
—
300
Q
1 Vref
VOLTAGE
ADDER STABILIZER
O
To :
)’ 1 7286869
4
d.c. output
(level detector)
Fig. 1 Block diagram.
2 December 1982\ /



FM/IF system

TEAS5560

RATINGS

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

Supply voltages
pin 6
pin 7
Voltage at pin 4
Voltage at pin 5
Non-repetitive peak output current {pin 8)
Total power dissipation
Storage temperature range
Operating ambient temperature range

THERMAL RESISTANCE

From junction to ambient (in free air)

Vp=Veg
V7.9

Va9

V.9
—'gsm
Ptot

Tstg
Tamb

Rth j-amb

max.
max.
max.
max.
max.

max.

24 V
24 Vv
6V
9V
100 mA
1000 mW

—55 to + 150 °C
—30 to +85 °C

75 K/W

December 1982



TEA5560

I

D.C. CHARACTERISTICS
Vp = 14,4 V; Tamp = 25 ©C; measured in Fig. 2; unless otherwise specified

parameter symbol min. typ. max. unit
Supply (pin 6)
Supply voltage * Vp=Vg.g 10,2 14,4 18,0 \%
Voltages
at pin 8; ~Ig=0** Vg.9 7,5 8,0 8,5 \"
at pin 8 when —Ig .
increases from 0 to 15 mA AVg.g - 200 300 mV
at pin 8 when Vp
reduces from 14,4 V to 10,2V AVgg - - 1,0 \
at pin 8 when Vp
increases from 14,4 V to 18,0 V AVg.g - - 200 mV
at pin 4 (level detector) Va9 - - 100 mV
atpins 1, 2and 3 V1,2,39 - 24 - \
Currents
Total supply current; —Ig =0 ltot 15 20 30 mA
Current supplied from pin 8 —lig — — 15 mA
Stand-by current; Vg.g=0 lsh 8 1 14 mA
Current into pin 5 5 1,0 1,5 2,0 mA
Current into pin 7 17 - 3,0 — mA
Power consumption
at—-Ilg=0 P - 300 - mwW

* A stabilized supply voltage of 7 to 9 V can also be applied at pin 5 and 6 (linked); for this application
pin 8 must not be connected.
** The temperature coefficient of the stabilized voltage at pin 8 is typical —2,3 mV/K.

FNY

December 198‘\| |‘



FM/IF system TEA5560

A.C. CHARACTERISTICS

Vp=14,4V; Tgmp =25 °C; Vi =1 mV; fg = 10,7 MHz; Af = £ 22,5 kHz; i, = 1 kHz; measured
in Fig. 2; unless otherwise specified

parameter symbpl min. typ. max. unit

I.F. part and ratio detector

Sensitivity
at —3 dB before limiting (pin 1); Vi 105 150 210 uv
{without muting) *

Signal-to-noise S + N/S measured in
a bandwidth of 60 Hz to 15 kHz

atVi= 20uV S/N 40 45 - dB

at Vj=150 uVv S/N - 65 — dB

atVi= 1mV S/N — 78 - dB

atVij= 10mV S/N - 80 —_ dB
A.F. output voltage

Af =% 225kHz Vo — 200 — mV

Af=+75 KkHz Vo - 600 | — mv
Total harmonic distortion

Af=+225kHz THD - 0,3 - %

Af=+75 kHz THD - 2,0 - %

AM suppression
fm = 1kHz; m=0,3 (for AM)
fm = 70 kHz; Af = + 22,5 kHz (for FM)

at V; = 150 uV AMS - la |- dB
atVi= 1mv AMS - 50 | — dB
atVi= 10mv AMS 55 | — dB

Level detector circuit
D.C. output voltage (pin 4)

at V=200 uV Va9 - 1.9 - \
at Vj =500 uVv V4.9 - 2,8 - \%
atVij= 1mV Va9 - 3,5 - \%
atVi= 3mV V4.9 - 5,0 - \%
atVij= 10mV V4.9 - 5,7 — \%
Muting circuit (see also Fig. 5) ‘
Change in output voltage at V; = 3 uV
(with and without muting) * Qyo 10 15 - dB
input voitage at a change in output voitage
of < 1dB*
(Vjatayg <1dB) Vi - - 250 uV

* With muting V4.9 < 0,3 V; without muting V4.9=1,2to 6 V.
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FM/IF system

TEA5560

7286868

mono /stereo
output

Fig. 3 Printed-circuit board component side, showing component layout. For circuit diagram see Fig. 2.

7286867

Fig.4 Printed-circuit board showing track side.
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TEAS5560

7286862
0
Vo | -
(dB) S+N
-20
L] ,/
-
40 “ A1 il
A
N 4 THD
o o
A (%)
-eo/ 4
Pam
N N 3
-80 /] = 2
ST RN | |
(2) ML 1
100 ] L — fii= 0
1 10 102 108 104 105 vj (uv) 108

(1) Without muting.
(2) With muting.

Fig. 5 A.F. output voltage (V); reference level 0 dB = 1 V, and the total harmonic distortion (THD)
as a function of the i.f. input voltage (V). Measured in the test circuit Fig. 2 at Af =+ 22,5 kHz;
fm = 1kHz.

7
6 286863

Va-g
(V)

A
L~
2 /
L~ <
0 171
10 102 1038 Vi (uV) 104

Fig. 6 Level detector d.c. output voltage (pin 4) as a function of the i.f. input voltage. Measured in
test circuit Fig. 2.
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FM/IF system
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TEAS5560

APPLICATION INFORMATION (continued)

7286864

VCI
(dB)
0 S+N
) L
1
-20 LA
UPZ THD
w© 71 Y ;x)
l/’ N '\ 25
-60 @ \ *N"&\ 2,
\ T
N 15
-80 N 1
==nun THD T H 2,5
~100
1 10 102 103 104 108V (uv) 108

(1) Without muting.
(2) With muting.’

Fig. 8 Signal and noise (S + N) and noise (N); reference level 0 dB = 200 mV, and the total harmonic
distortion (THD) as a function of the aerial input voltage (V;). Measured in application circuit Fig. 7
at Af = + 22,5 kHz; f,, = 1 kHz.

7Z
P 86865
Va-9 A
(v)
4 A
e
2 //
P
LA
-
0 —
1 10 102 Vi (uV) 103

Fig. 9 Level detector d.c. output voltage (pin 4) as a function of the aerial input voltage. Measured in
application circuit Fig. 7.
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TEAS560

~

0 7286866
Vo SN
(dB) =
-20
MUTING NOT POSSIBLE
//
_40 | —— fr—t—
~~TH AMS (m=0,3)
N Y
—
(%)
Af=
-80 +75kHz 4
NTHD +22,5kHz
W = ;/ | 11 2
_100 s ] 0
10~ 1 10 102 Vi (V) 108

Fig. 11 Signal and noise (S + N) and noise (N); reference level 0 dB = 245 mV, AM suppression (AMS)
and total harmonic distortion (THD) as a function of the aerial input voltage (V;). Measured in applica-
tion circuit Fig. 10 at Af = £ 22,5 kHz; fy, = 1 kHz; for AM suppression m = 0,3; Af = + 22,5 kHz.

S
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TEA5570

AM/FM RADIO RECEIVER CIRCUIT

GENERAL DESCRIPTION

The TEAB570 is a monolithic integrated radio circuit for use in portable receivers and clock radios.

The IC is also applicable to mains-fed AM and AM/FM receivers and car radio-receivers. Apart from

the AM/FM switch function the IC incorporates for AM a double balanced mixer, ‘one-pin’ oscillator, i.f.
amplifier with a.g.c. and detector, and a level detector for tuning indication. The FM circuitry comprises
i.f. stages with a symmetrical limiter for a ratio detector. A level detector for mono/stereo switch

information and/or indication complete the FM part.

Features

® Simple d.c. switching for AM to FM by only one d.c. contact to ground (no switch contacts in the

i.f. channel, a.f. or level detector outputs)

AM and FM gain control

Low current consumption (It = 6 mA)

Low voltage operation (Vp =2,7 to 9 V)

Ability to handle large AM signals; good i.f. suppression
Applicable for inductive, capacitive and diode tuning
Double smoothing of a.g.c. line

Short-wave range up to 30 MHz

Lumped or distributed i.f. selectivity with coil and/or ceramic filters
AM and a.g.c. output voltage control

Distribution of PCB wiring provides good frequency stability
Economic design for ‘AM only’ receivers

QUICK REFERENCE DATA (at Tymp = 25 °C)

Supply voltage » Vp=V7.16
Supply current 17
AM performance (pin 2) for m = 0,3
Sensitivity

atVg =10mV Vi

atS/N =26 dB Vi
A.F. output voltage at Vi = 1 mV Vo
Total harmonic distortion at Vi =1 mV THD
FM performance (pin 1) for Af =+ 22,56 kHz

limiting sensitivity, —3 dB Vi
Signal-to-noise ratio for Vj =1 mV S/N
A.F. output voltage at Vj = 1 mV Vo
Total harmonic distortion at Vj =1 mV THD
AM suppression at Vi = 10 mV AMS

typ.
typ.

typ.
typ.
typ.
typ.

typ.
typ.
typ.
typ.
typ.

54 V
6,2 mA

1,7 uv
16 uVv
100 mV

110 uVv
65 dB
100 mV

50 dB

PACKAGE QUTLINE
16-lead DIL; plastic (SOT-38).
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AM/FM radio receiver circuit

TEA5570

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pin 7) Vp=V7.16
Voltage at pins 4, 5, 9 and 10 to pin 16 (ground) Vn-16
Voltage range at pin 8 Vg.16
Current into pin 5 I5

Total power dissipation Ptot
Storage tgmperature range Tstg
Operaté'tng ambient temperature range Tamb

12 7287208

Ptot

(w) \

08

0,4

-50 0 50 100 150
Tamb (°C)

Fig. 2 Power derating curve.

max. 12V

max. 12V
Vpt05 V

max. 3 mA

see Fig. 2

—55to +150 °C

—30to +85 OC

December 1982
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TEAS5570

D.C. CHARACTERISTICS
"~ Vp =6V, Tymb = 25 °C; measured in Fig. 10; unless otherwise specified

parameter symbol _ min. typ. max. unit
Supply (pin 7) 7 . )
Supply voltage (note 1) Vp=V7.16| 24 5,4 9,0 \)
Voltages
atpin 1 (FM) Vi.1e - 1,42 | — \
atpin 1; —11 =50 uA (FM) Vi.16 — 1,28 - \"
at pins 2 and 3 (AM) . V2,316 - 1,42 — \
atpin 6 V6-16 - 0,7 - Vv
at pin 11 V1116 - 1,4 - \
at pin 13 V13-16 - 0,7 - v
at pin 14 Vis-16 - 4,3 - v
Currents
Supply current 17 4,2 6,2 8,2 mA
Current supplied from pin 1 (FM) -4 - - 50 nA
Current supplied from pin 12 —l12 — - 20 MA
Current supplied from pin 15 —l15 - 30 - MA
Current into pin 4 (AM) I - 0,6 - mA
Current into pin 5 (FM) (note 4) ' Is - 0,35 - mA
Current into pin 8 (AM) Ig - 03 - mA
Current into pins 9, 10 (FM) 19,10 - 0,65 - mA
Current into pin 14 114 — 0,4 - mA
Power consumption P — 40 — mW

»
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AM/FM radio receiver circuit TEAS5570

A.C. CHARACTERISTICS
AM performance

Vp =6V, Tagmp = 25 OC; r.f. condition: f; = 1 MHz, m = 0,3, f,, = 1 kHz; transfer impedance of the
i.f. filter |Z¢l =vg/14=2,7 kS2; measured in Fig. 10; unless otherwise specified

parameter symbol min. typ. max. unit
R.F. sensitivity (pin 2)

at Vg =30mV Vi 3,5 5,0 7,0 uVv

atS+N/N= 6dB 0 Y — 1,3 uV

atS+ N/N =26 dB Vi — 16 20 uVv

atS+ N/N=50dB Vi - 1 - mV
Signal handling (THD < 10% at m = 0,8) Vi 200 - - mV
A.F. output voltage at Vi = 1 mV Vo 80 100 125 mV
Total harmonic distortion

at Vi =100 uVto 100 mV (m =0,3) THD - 0,5 — %

atVi= 2mV (m=0,8) THD — 1,0 2,5 %

at Vj=200mV (m=10,8) THD — 4,0 10 %
I.F. suppression at Vg =30 mV (note 2) o 26 35 — dB
Oscillator voltage (pin 8; note 3)

at fogc = 1455 kHz Vg.16 120 160 200 mV
Indicator current (pin 12) at Vj =1 mV l12 — 200 230 LA

FM performance

Vp=6V; Tamp = 26 OC; i.f. condition: f; = 10,7 MHz, Af = + 22,6 kHz, f, = 1 kHz; transfer imped-
ance of the i.f. filter [Z¢| = vg/i5 = 275 §2; measured in Fig. 10; unless otherwise specified

parameter symbol min. typ. max. unit

I.F. part )
I.F. sensitivity (adjustable; note 4
Input voltage

.at —3 dB before limiting Vi 90 110 130 uv

atS+N/N =26 dB Vi - 6 - Vv

atS+ N/N =65 dB Vi - 1 — mV
A.F. output voltage at Vi = 1 mV Vo 80 100 125 mV
Total harmonic distortion at V; = 1 mV THD - 0,3 — %
AM suppression (note 5) AMS - 50 - . dB
Indicator/level detector (pin 12)
Indicator current 112 - 250 325 HA
D.C. output voltage

at V; =300 uVv V12-16 - 0,25 - \

atVi= 2mV V1i2-16 - 1,0 - \

AM to FM switch
Switching current at V3.1 <1V —I3 - - 400 HA

w (Decem ber 1982



TEAS570

Notes to characteristics
1. Oscillator operates at V7.1 > 2,25 V.

2. |.F. suppression is defined as the ratio a = 20 log % where: Vjq is the input voltage at f = 455 kHz
and Vjg is the input voltage at f = 1 MHz.

3. Oscillator voltage at pin 8 can be preset by Rqgc (see Fig. 10).

4. Maximum current into pin 5 can be adjusted by R1.(see Fig. 10);
Ig= Y—g-—:§- —I3 when V3.1 = 800 mV; I3 = 400 pA.

5. AM suppression is measured with f,, = 1 kHz, m = 0,3 for AM; ., = 400 Hz, Af = + 22,6 kHz for FM.

Facility adaptation
Facility adaptation is achieved as follows (see Fig. 10):

Facility Component
ey ) ) V3.16
FM sensitivity R1 fixes the current at pin 5 (Ig = T 400 pA)
(gain adjustable £ 10 dB; see note 4)
AM sensitivity R11 and coil tapping
AM oscillator biasing Rosc
AM output voltage R7, R11
AM a.g.c. setting R7

December 1982 | I



AM/FM radio receiver circuit

TEAS5570

Typical graphs

AM 7287214 AM 7287213
o] |
reference level (dB)
o J SN ]| 0dB=100mV
v /| (f=1kHz;m=03) ! 8
o / L] |
(d8) /e ) ]
a.g.c. range | 4
LN ‘
g 8 0
THD P = o = e
w0 (%) \\
- » L
~N
N 4
ool |\ ] -5
N[ THD (m=038] y 2
| 0
0 20 40 60 80 100 120 -20 0 20 40 60 80
v, (dBy) Tamb (°C)

(1) A.G.C. range (figure of merit, FOM).

Fig. 3 Signal, noise and distortion as a
function of input voltage (V;). Measured
at f{=1MHz in test circuit Fig. 10.

AM 7287211
(dB)
0 === ,
'
/’ /
-4 '/" /;z”
¥ /
8 J |
/ VvV
,’
-12 7
/
-16
-20
2 3 4 5 vov) ©

sensitivity (Vi) at Vo =30V; m=0,3:
6,0 V application.

——-—- sensitivity (Vj) at Vo =30 mV; m=0,3:

4,5 V application.
——~—- output voltage (Vo) at V; = 0,2 mV;
m=0,3.
Fig. 5 Sensitivity (V;) and output voltage (V)
"as a function of supply voltage (Vp). Measured
at f; = 1 MHz in test circuit Fig. 10, for applica-
tion Vp =6 V. Also shown is the sensitivity for
Vp =4,5V application (Fig. 16).

sensitivity (Vj) at Vg =30 mV; m=0,3.

———- output voltage (Vg) at Vi =2mV; m = 0,3.
Fig. 4 Sensitivity (V;), output voltage (Vo) as a

fu

nction of temperature behaviour (Tymp). Meas-

ured at fj = 1 MHz in test circuit Fig. 10.

FM 7287215
reference level
0 - !s““ 0dB =100 mV
(Af=+225kHz)
Vo
(dB}
=20 /‘
/
4
—-40 THD
(%)
\ 4
THD \\N
—60 |— 2
(af= \
+225kHz)
ST 0
0 40 120

80 v, (aBu)

Fig. 6 Signal, noise and distortion as a function
of input voltage (V;). Measured at f; = 10,7 MHz
in test circuit Fig. 10.
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TEA5570

FM 6 7287212
(dB)

-20 0 20 40 60 80

sensitivity at —3 dB limiting.
———- output voltage (Vy) at Vi =1 mV;

Af =+ 22 kHz.
Fig. 7 Sensitivity (Vj), output voltage (V) as a
function of temperature behaviour (Tamp). Meas-
ured at f; = 10,7 MHz in test circuit Fig. 10.

Tamb (°c)
FM 7287210
(dB)
0 " 4~
_./"'/ //’
-4 = sensitivity at —3 dB limiting: Vp =6,0 V
. L7 application.
-8 # ——— sensitivity at —3 dB limiting: Vp=4,5V
application.
—12 ———- output voltage (V) at Vi=1mV;
Af =+ 225 kHz.
-16 Fig. 8 Sensitivity (V;) and output voltage (V)
as a function of supply voltage (Vp). Measured
-20 at fj = 10,7 MHz in test circuit Fig. 10.
2 3 4 5 V(v
= AM/FM
- / 300 7287209 ¢
('12 FM | V12-16
HA) — (V)
/
200 AN / 1,0
100 // 05  Fig. 9 Indicator output current (l12) and d.c.
/ output voltage (V12.16): AM fj =1 MHz;
L FM f; = 10,7 MHz as a function of input voltage
/ (Vj). Measured in Fig. 10; Vp =6 V;
0 t 0 R12.16 = 5 k2.
0 20 40 60 80 ‘ '
V; (dB)
. N\ If

N1 ann
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TEAS5570 J L

COIL DATA
AM i.f. coils (Fig. 10)

30 0 4 N1 = 73
CI6TF n N2 = 73
2 0—— N7 N3 N3 = 9
C16 = 180 pF (internal)
e 7287204 Wire = 0,07 mm dia.

Fig. 1i I.F. bandpass filter (L1). TOKO sample no. 7 MC-7 P.

3 0- o4
N13|EN2 N1 = 90
N2 = 7
1o 7787208 6 Wire = 0,07 mm dia.

Fig. 12 Oscillator coil (L2). TOKO sample no. 7 BR-7 P.

FM i.f. coils (Fig. 10)

- 5o os N1 =5
= cl9== N2 = 5
- 20— M3t ns N3 = 4 .
- N2 C19 = 82 pF (internal)
10 Wire = 0,1 mm dia.
7287205
Fig. 13 Primary ratio detector coil (L3). TOKO sample no. 119 AN-7 P.
N1 = 2
30 D O 4
c20= N2 = 6
T N2
2 Ol N1 N3 = 6
N3 C20 = 68 pF (internal)
Ve 72012070 © Wire= 0,1 mm dia.
Fig. 14 Secondary ratio detector coil (L4). TOKO sample no. 119 AN-7 P.
10 December 108 \ f
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AM/FM radio receiver circuit

L TEA5570
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DEVELOPMENT SAMPLE DATA
This information is derivad from development samples TEA5580

made available for evaluation, It does not necessarily
imply that the device will go into regular production,

PLL STEREO DECODER

The TEAB580 is a PLL stereo decoder. It is suitable for portable radios, radio recorders, medium-fi and

car radio receivers. The circuit incorporates the following functions.

— A voitage-controlied osciilator (f = 228 kHz) from which the 19, 38, 57 and 114 kHz signals are
obtained via 12L logic.

— A phase-locked-loop system to lock the VCO to the 19 kHz pilot tone in the stereo signal. The phase
detector in the loop system also suppresses phase distortion due to the 57 kHz pilot signal from VWF
transmitters (traffic warning system in Germany).

— A pilot presence detector and an automatic mono/stereo switch.

— Two demodulators, one driven by the 38 kHz decoding signal for the stereo matrix, the second

' driven by a 114 kHz signal which suppresses the third harmonic of the multiplex signal (MUX).
These prevent distortion caused by strong adjacent transmitters.

— A matrix and two output buffers, for the left and right output signals.

— An input amplifier, the gain of which can be adjusted by the external input resistor.

— A pilot cancelling circuit, for extra suppression of the pilot signal.

— An SDS circuit (signal dependent stereo) for a smooth changeover from stereo to mono on weak
signals.

— A driver output stage for a stereo LED indicator.

— A stabilizer, for operation over a wide supply voltage range.

The stereo decoder is compensated for a typical i.f. filter with a roll-off frequency of 50 kHz (2 dB
down at 38 kHz).

QUICK REFERENCE DATA

Applicable supply voltage range Vg 36to16 V
Supply voltage (pin 9) Vp nom. 6V
Ambient temperature Tamb typ. 25 °C
Total quiescent current ltot typ. 10 mA
Measured at Vj(p.p) = 1 V (MUX with 27 mV pilot)
Overall gain Go typ. 0to 20 dB
Output channel unbalance Vis/Vos < +1 dB
Output voltage (r.m.s. value) V1.5/Va.5 typ. 04V
Total harmonic distortion (300 Hz to 20 kHz) THD typ. 0,2 %
Signal-to-noise ratio, DIN A-curve S/N typ. 80 dB
Channel separation a typ. 40 dB
Carrier suppression at: )

f =19 kHz (adjusted) a9 typ. 50 dB
PACKAGE OUTLINE

16-lead DIL; plastic (SOT-38).
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Fig. 1 Block diagram.




PLL stereo decoder TEA5580

DEVELOPMENT SAMPLE DATA

A.C. CHARACTERISTICS
Measured in circuit of Fig. 2atVp =6V, Vijpp) =1V (MUX with 27 mV pilot)

Input impedance (external) 1Z;] typ. 47 k2
Output impedance (external) 1Zol typ. 5,1 k&
Output voltage (r.m.s. value) Vo(rms) typ. 400 mV
Total harmonic distortion (300 Hz to 10 kHz)

(mono, stereo and mono + pilot) THD typ. 0,2 %
Total harmonic distortion at Vg (rms) = 0,6 V THD < 1%
Signal-to-noise ratio (DIN A-curve) S/N typ. 80 dB
Channel separation (for L =1 and R = 0) o typ. 40 dB
SDS control

10 dB channel separation lg typ. 50 uA

full stereo (channel separation = 26 dB) 4 > 100 nA

full mono (channel separation < 1 dB) g < 10 uA

Stereo/mono switch (for R2 = AkQ2)
for switching to stereo Vi < 18 mV
. > 5 mV

for switching to mono Vi typ. 13 mV

hysteresis AV; typ. 2,5 dB
VCO frequency (adjustable) fvco typ. 228 kHz
Capture range (deviation from 228 kHz centre frequency)

Vpilot =32 mV typ. 35 %
Temperature coefficient (uncompensated) TC typ. A kHz/K
VCO off switching voltage (pin 7) Voff > 3V
Carrier suppression (adjusted by R2) at:

f= 19kHz a9 typ. 50 dB

f= 38kHz azg typ. 50 dB

f=228 kHz . a8 typ. 70 dB
ACI suppression at: *

f=114 kHz ®114 typ. 80 dB

f=190 kHz @190 typ. 60 dB
SCA suppression at f = 67 kHz ag7 typ. 66 dB
VWF suppression** oVWF typ. 70 dB
Ripple rejection at f = 100 Hz

Vg=36V RR typ. 20 dB

Vg=8V RR typ. 26 dB

Vg (at 1 kHz)

* ACI jon: =20 log —————.
suppression: aq14 og Vy (@t 4 kHa)
90% S-signal (L = —R, fi; = 1 kHz); 9% pilot signal; 1% spurious signal (f = 110 kHz).

Vg (at 1 kHz + 23 Hz)
Vo (at 1 kHz)
90% S-signal (L = —R, fr, = 1 kHz); 9% pilot signal; 5% VWF signal (f = 57 kHz, fr, = 23 Hz AM,
m = 60%).

A Value to be established.

** VWF suppression: aywg = 20 log
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APPLICATION INFORMATION
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Fig. 2 Test and application diagram.

Notes

R1: VCO frequency adjustment; f = 228 kHz.
R2: pilot cancelling and pilot level.




DEVELOPMENT SAMPLE DATA

This information is derived from development samples TEA6000

made available for evaluation, It does not necessarily
imply that the device will go into regular production.

FM/IF SYSTEM
AND MICROCOMPUTER-BASED TUNING INTERFACE

GENERAL DESCRIPTION

The TEAB000 is a monolithic integrated FM/IF system circuit intended for microcomputer controlled

radio receivers. The circuit includes an AM/FM-IF counter and an analogue-to-digital interface. The
i.f. counter generates AM/FM precision tuning and accurate stop information.

Features

® Three-stage i.f. limiting amplifier with separate AM and FM inputs, to drive the ratio detector and
counter stage

® Two-stage level detector with high field-strength dependent d.c. output current and multi-path

dependent a.c. output current

Operational amplifier for active filtering (e.g. multi-path detector)

High resolution frequency counter for AM and FM-IF signals

External timebase reference (SAA1057) or internal crystal-controlled oscillator

3-bit analogue-to-digital (A/D) converter for two input signals (multi-path and field-strength) with

software controlled sensitivity

® |2C bus slave transceiver

QUICK REFERENCE DATA (at Tapp = 26 °C)
Supply voltage
logic part (pin 2) Vp1=V2.q typ. 84V
i.f. part (pin 12) Vp2=Vi2.10 typ. 84V
Sensitivity
FM (limiting sensitivity —3 dB) typ. 150 upVv
frequency counter (AM and FM) typ. 100 uV
A/D converter typ. 2o0r6 V*
Ratio detector output voltage
at Af = 22,5 kHz; f, =1 kHz . typ. 200 mV
Level detector output voltage (pin 13) V1310 max. 7V
Resolution frequency counter
AM typ. 250 Hz
FM typ. 6,4 kHz
Reference frequency typ. 32 0or 40 kHz
Gain operational amplifier h typ. 104
* Full scale.

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102HE).
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Fig. 1 Block diagram.
7289921
PINNING
1 ground 1 (GND1); logic part 10 ground 2 (GND2); i.f. part
2  positive supply 1.(Vp1); logic part 11 i.f. output
3  oscillator/buffer input 12 positive supply 2 (Vpg); i.f. part
4  oscillator feedback 13 level detector output
5 - A/D multi-path input 14 level detector decoupling
&  operational amplifier inpi 15 d.c. feedback input stage
7 operational amplifier output 16 FMinput
8  serial clock line (SCL) 17 d.c. feedback decoupling
9  serial data line (SDA) 18 AM input

N
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