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l __ 
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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__ J 
ELECTRON TUBES (BLUE SERIES) 

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

T1 Tubes for r.f. heating 

T2a Transmitting tubes for communications, glass types 

T2b Transmitting tubes for communications, ceramic types 

T3 Klystrons, travelling-wave tubes, microwave diodes 

ET3 Special Quality tubes, miscellaneous devices (will not be reprinted) 

T 4 Magnetrons 

T5 Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 

T6 Geiger-Muller tubes 

T7 Gas-filled tubes · 
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial 
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories 

TS 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 

T9 Photo and electron multipliers 
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron 
multiplier plates 

T10 Camera tubes and accessories, image intensifiers 

T11 Microwave semiconductors and components 
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l ___ 
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 

S4a Low-frequency power transistors and hybrid modules 

S4b High-voltage and switching power transistors 

$5 Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Microminiature semiconductors for hybrid circuits 

SB Devices for optoelectronics 
Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared 
sensitive devices, photoconductive devices. 

S9 Power MOS transistors 

S10 Wideband transistors and wideband hybrid IC modules 

November 1983 v 
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INTEGRATED CIRCUITS (PURPLE SERIES) 

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

IC1 

IC2 

IC3 

IC4 

IC5 

IC6 

IC7 

ICB 

IC9 

IC10 

IC11 

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 
CMOS HE4000B family 

Digital integrated circuits - ECL 
ECL 10 000 (GX family). ECL 100000 (HX family). dedicated designs 

Professional analogue integrated circuits 

Signetics bipolar memories 

Signetics analogue circuits 

Signetics TTL logic 

Signetics Integrated Fuse Logic (I FL) 

Microprocessors, microcomputers and peripheral circuitry 
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l __ 
COMPONENTS AND MATERIALS (GREEN SERIES) 

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

C1 Assemblies for industrial use 
PLC modules, PC20 modules, HNI L FZ/30 series, NOR bits 60-, 61 -, 90-series, input devices, 
hybrid ICs 

C2 Television tuners, video modulators, surface acoustic wave filters 

C3 Loudspeakers 

C4 Ferroxcube potcores, square cores and cross cores 

C5 Ferroxcube for power, audio/video and accelerators 

C6 Electric motors and accessories 
Permanent magnet synchronous motors, stepping motors, direct current motors 

C7 Variable capacitors 

CB Variable mains transformers 

C9 Piezoelectric quartz devices 
Quartz crystal units, temperature compensated crystal oscillators, compact integrated osci Ila tors, 
quartz crystal cuts for temperature measurements 

C10 Connectors 

C11 Non-linear resistors 
Voltage dependent resistors (VDR), light dependent resistors (LOR), negative temperature 
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC) 

C12 Variable resistors and test switches 

C13 Fixed resistors 

C14 Electrolytic and solid capacitors 

C15 Film capacitors, ceramic capacitors 

C16 Piezoelectric ceramics, permanent magnet materials 
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FUNCTIONAL AND NUMERICAL INDEX 
MAINTENANCE TYPE LIST 





l INDEX 

SELECTION GUIDE BY FUNCTION 

type number description package code pins 

Vision i.f. circuits 

Economical circuits 

TDA2540 i.f. amplifier and demodulator; n-p-n tuners SOT-38 16 
TDA25400 i.f. amplifier and demodulator; n-p-n tuners SOT-58 16 
TDA2541 i.f. amplifier and demodulator; p-n-p tuners SOT-38 16 
TDA25410 i.f. amplifier and demodulator; p-n-p tuners SOT-58 16 
TDA2542 i.f. amplifier and demodulator; for E and L standards; 

p-n-p tuners SOT-38 16 

TDA25420 i.f. amplifier and demodulator; for E and L standards; 
p-n-p tuners SOT-58 16 

TDA2544 i.f. amplifier and demodulator; MOS tuners SOT-38 16 
TDA25440 i.f. amplifier and demodulator; MOS tuners SOT-58 16 
TDA2548 i.f. amplifier and demodulator; p-n-p tuners SOT-38 16 
TDA25480 i.f. amplifier and demodulator; p-n-p tuners SOT-58 16 

TDA2549 i.f. amplifier and demodulator; for multistandard 
TV receivers SOT-101A 24 

High-performance circuits 

TDA3540 i.f. amplifier and demodulator; n-p-n tuners SOT-38 16 
TDA35400 i.f. amplifier and demodulator; n-p-11 tuners SOT-58 16 
TDA3541 i.f. amplifier and demodulator; p-11-p tuners SOT-38 16 
TDA35410 i.f. amplifier and demodulator; p-n-p tuners SOT-58 16 

Colour decoding circuits 

TBA540 reference combination SOT-38 16 
TBA5400 reference combination SOT-58 16 
TCA640 chromi11ance amplifier for SECAM or 

PAL/SECAM decoders SOT-38 16 
TCA650 chrominance demodulator for SE CAM or 

PAL/SECAM decoders SOT-38 16 
TCA660B cont(ast, saturation and brightness control 

circuit for colour difference and luminance signals SOT-38 16 

TDA3500 video control combination SOT-117 28 
TDA3501 video control combination SOT-117 28 
TDA3505 video control combination with automatic 

cut-off control SOT-117 28 
TDA3510 PAL decoder SOT-101A 24 
TDA3560 PAL decoder SOT-117 28 
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INDEX j 
SELECTION GUIDE BY FUNCTION (continued) 

type number description package code pins 

Colour decoding circuits (continued) 

TDA3561A PAL decoder SOT-117 28 
TDA3562A PAL/NTSC decoder SOT-117 28 
TDA3563 NTSC decoder SOT-117 28 
TDA3564 NTSC decoder SOT-101A, 8 24 
TDA3570 NTSC decoder 28 

TDA3590 SECAM processor circuit SOT-1018 24 
TDA3590A SECAM processor circuit (improved TDA3590) SOT-1018 24 
TDA3591 SECAM processor circuit SOT-1018 24 
TDA4510 PAL decoder SOT-38 16 
TDA4530 SECAM decoder SOT-102A 18 

TDA4550 multistandard decoder SOT-117 28 
TDA4560 colour transient improvement circuit SOT-102CS 18 

Vertical deflection circuits 

TDA2653A vertical deflection circuit; Pl L-54; 30AX SOT-1418 13 
TDA2654 vertical deflection circuit; monochrome, 1100; 

tiny-vision colour, 900 SOT-1108 9 - TDA26558 vertical deflection circuit; colour and 
monochrome, 900 SOT-150 12 

TDA3650 vertical deflection circuit SOT-1418 13 
TDA3651 vertical delfection circuit SOT-1108 9 

TDA3651A vertical deflection circuit SOT-1318 9 
TDA3651AO vertical deflection circuit SOT-1578 9 
TDA3652 vertical deflection circuit SOT-1318 9 
TDA36520 vertical deflection circuit SOT-1578 9 
TDA3653 vertical deflection circuit SOT-1108 9 

TDA3653A vertical deflection circuit SOT-1318 9 
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l INDEX 

type number description package code pins 

Sync processors; horizontal; vertical 

TBA720A horizontal oscillator circuit SOT-38 16 
T8A720AO horizontal oscillator circuit SOT-58 16 
T8A890 signal processing circuit SOT-38 16 
T8A8900 signal processing circuit SOT-58 16 
TOA2571A horizontal synchronization and vertical 

625 divider system SOT-38 16 

TOA2571AQ horizontal synchronization and vertical 
625 divider system SOT-58 16 

TOA2575A horizontal synchronization and vertical 
625 divider system SOT-38 16 

TOA2575AO horizontal synchronization and vertical 
625 divider system SOT-58 16 

TOA2576A horizontal oscillator combination with 
vertical 625 divider system SOT-38 16 

TOA2577A synchronization circuit with vertical 
oscillator and driver stages SOT-102HE 18 

TOA2578A synchronization circuit with vertical 
oscillator and driver stages SOT-102HE 18 

TOA2593 horizontal combination SOT-38 16 
TOA2594 horizontal combination with transmitter 

identification SOT-10205 18 
TOA2595 horizontal combination with transmitter 

identification and protection circuits SOT-102CS 18 
TOA35718 sync combination with transmitter identification 

and vertical 625 divider system SOT-102A 18 

TOA35768 sync combination with transmitter identification 
and vertical 625 divider system SOT-102HE 18 

Sound circuits 

T8A120U sound i.f. amplifier/demodulator for TV SOT-27K,M,T 14 
TBA750C limiter/amplifier SOT-38 16 
T8A750CQ limiter/amplifier SOT-58 16 
TOA 1029 signal sources switch (4 x two channels) SOT-38 16 
TOA1512 12 to 20 W hi-fi audio power amplifier SOT-1318 9 

TOA 15120 12 to 20 W hi-fi audio power amplifier SOT-1578 9 
TOA 1520 20 W hi-fi audio power amplifier SOT-131A 9 
TOA15200 20 W hi-fi audio power amplifier SOT-157A 9 
TOA1520A 20 W hi-fi audio power amplifier SOT-131A 9 
TOA1520AO 20 W hi-fi audio power amplifier SOT-157A 9 

TOA1524 stereo-tone/volume control circuit SOT-102CS 18 
TOA2543 AM sound i.f. circuit for French standard SOT-102CS 18 
TOA2545A quasi-split-sound circuit SOT-38 16 
TOA2546A quasi-split-sound circuit with 5,5 MHz demodulation SOT-102CS 18 
TOA2611A 5 W audio power amplifier SOT-1108 9 
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INDEX J 
SELECTION GUIDE BY FUNCTION (continued) 

type number description package code pins 

Sound circuits (continued) 

TDA2791 TV sound combination; volume, treble, bass SOT-38 16 
TDA2795 TV stereo/dual sound identification decoder SOT-102DS 18 
TDA3800S stereo/dual TV sound processing circuit SOT-117 28 
TDA3800AS stereo/dual TV sound processing circuit SOT-117 28 
TDA3800G stereo/dual TV sound processing circuit SOT-117 28 

TDA3800GS stereo/dual TV sound processing circuit SOT-117 28 
TDA3810 spatial, stereo and pseudo-stereo sound circuit SOT-102CS 18 

Video recorder circuits 

TDA2501 PAL-NTSC encoder SOT-38WE-2 16 
TDA2502 tacho motor speed controller SOT-102HE 18 
TDA2503 track sensing amplifier for video recorders SOT-38WE-2 16 
TDA2730 FM limiter/demodulator {video recorders) SOT-38 16 
TDA2740 amplifier and drop-out identification circuit 

(video recorders) SOT-38 16 

TDA3701 PAL synchronization processor for video 
recorders SOT-117 28 

TDA3710 chrominance signal/mixer {video recorders) SOT-117 28 
TDA3720 SECAM processor for video recorders SOT-102HE 18 
TDA3730 frequency demodulator and drop out 

compensator for video recorders SOT-117 28 
TDA3771 video processor {video recorders) SOT-102CS 18 

TDA3780 frequency modulator (video recorders) SOT-102CS 18 
TDA3791 band selector and window detector SOT-38WE-2 16 
TDA5010 VCR tape end detector SOT-38 16 

Miscellaneous 

SAA5030 videotex/video processor SOT-101A 24 
TDA0820T double balanced modulator/demodulator SOT-108A (S0-14) 14 
TDA1082 east-west correction driver circuit SOT-38 16 
TDA2579 synchronization circuit with synchronized 

vertical divider system and output stages SOT-102HE 18 
TDA2581 control circuit for SMPS SOT-38 16 

TDA25810 control circuit for SMPS SOT-58 16 
TDA2582 control circuit for PPS SOT-38 16 
TDA25820 control circuit for PPS SOT-58 16 
TDA3047 infrared receiver SOT-38 16 
TDA3048 infrared receiver SOT-38 16 

TDA4500 small signal combination IC for 
monochrome TV SOT-117 28 

TDA5030 VHF mixer/oscillator circuit SOT-102HE 18 
TEA 1002 PAL colour encoder and video summer SOT-102CS 18 
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l IND~ 

NUMERICAL INDEX 

type number description package code pins 

SAA5030 videotex/video processor SOT-101A 24 
TBA120U sound i.f. amplifier/demodulator for TV SOT-27K,M,T 14 
TBA540 reference combination SOT-38 16 
TBA5400 referenec combination SOT-58 16 
TBA720A horizontal oscillator circuit SOT-38 16 

TBA720AQ horizontal oscillator circuit SOT-58 16 
TBA750C limiter/amplifier SOT-38 16 
TBA750CQ limiter/amplifier SOT-58 16 
TBA890 signal processing circuit SOT-38 16 
TBA890Q signal processing circuit SOT-58 16 

TCA640 chrominance amplifier for SECAM or 
PAL/SECAM decoders SOT-38 16 

TCA650 chrominance demodulator for SECAM or 
PAL/SECAM decoders SOT-38 16 -TCA660B contrast, saturation and brightness control 
circuit for colour difference and 
luminance signals SOT-38 16 

TDA0820T double balanced modulator/demodulator SOT-108A (S0-14) 14 
TDA1029 signal sources switch (4 x two channels) SOT-38 16 

TDA1082 east-west correction driver circuit SOT-38 16 
TDA1512 12 to 20 W hi-fi audio power amplifier SOT-1318 9 
TDA15120 12 to 20 W hi-fi audio power amplifier SOT-157B 9 
TDA1520 20 W h!-fi audio power amplifier SOT-131A 9 
TDA1520Q 20 W hi-fi audio power amplifier SOT-157A 9 

TDA1520A 20 W hi-fi audio power amplifier SOT-131A 9 
TDA1520AQ 20 W hi-fi audio power amplifier SOT-157A 9 
TDA1524 stereo-tone volume control circuit SOT-102CS 18 
TDA2501 PAL/NTSC encoder SOT-38WE-2 16 
TDA2502 tacho motor speed controller SOT-102HE 18 

TDA2503 track sensing amplifier for video recorders SOT-38WE-2 16 
TDA2540 i.f. amplifier and demodulator; n-p-n tuners SOT-38 16 
TDA25400 i.f. amplifier and demodulator; n-p-n tuners SOT-58 16 
TDA2541 i.f. amplifier and demodulator; p-n·p tuners SOT·38 16 
TDA25410 i.f. amplifier and demodulator; p-n-p tuners SOT·58 16 

TDA2542 i.f. amplifier and demodulator; for E and 
L standards; p-n·p tuners SOT-38 16 

TDA25420 i.f. amplifier and demodulator; for E and 
L standards; p-n-p tuners SOT-58 16 

TDA2543 AM sound i.f. circuit for French standard SOT·102CS 18 
TDA2544 i.f. amplifier and demodulator; MOS tuners SOT-38 16 
TDA2544Q i.f. amplifier and demodulator; MOS tuners SOT-58 16 
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INDEX j 
NUMERICAL INDEX (continued) 

type number description package code pins 

TDA2545A quasi-split-sound circuit SOT-38 16 
TDA2546A quasi-split-sound circuit with 5,5 MHz demodulation SOT-102CS 18 
TDA2548 i.f. amplifier and demodulator; p-n-p tuners SOT-38 16 
TDA25480 i.f. amplifier and demodulator; p-n-p tuners SOT-58 16 
TDA2549 i.f. amplifier and demodulator; 

for mu ltistandard TV receivers SOT-101A 24 

TDA2571A horizontal synchronization and vertical 
625 divider system SOT-38 16 

TDA2571AQ horizontal synchronization and vertical 
625 divider system SOT-58 16 

TDA2575A horizontal synchronization and vertical 
625 divider system SOT-38 16 

TDA2575AQ horizontal synchronization and vertical 
625 divider system SOT-58 16 

TDA2576A horizontal oscillator combination with 
vertical 625 divider system SOT-38 16 

TDA2577A synchronization circuit with vertical 
oscillator and driver stages SOT-102HE 18 

TDA2578A synchronization circuit with vertical - oscillator and driver stages SOT-102HE 18 
TDA2579 synchronization circuit with synchronized 

vertical divider system and output stages SOT-102HE 18 
TDA2581 control circuit for SMPS SOT-38 16 
TDA2581Q control circuit for SMPS SOT-58 16 

TDA2582 control circuit for PPS SOT-38 16 
TDA2582Q control circuit for PPS SOT-58 16 
TDA2593 horizontal combination SOT-38 16 
TDA2594 horizontal combination with transmitter 

identification SOT-102DS 18 
TDA2595 horizontal combination with transmitter 

identification and protection circuits SOT-102CS 18 

TDA2611A 5 W audio power amplifier SOT-1108 9 
TDA2653A vertical deflection circuit; Pl L-S4; 30 AX SOT-1418 13 
TDA2654 vertical deflection circuit; monochrome, 11 oo; 

tiny-vision colour, 90° SOT-1108 9 
TDA2655B vertical deflection circuit; colour and 

monochrome, goo SOT-150 12 
TDA2730 FM limiter/demodulator (video recorders) SOT-38 16 

TDA2740 amplifier and drop-out identification 
circuit (video recorders) SOT-38 16 

TDA2791 TV sound combination; volume, treble, bass SOT-38 16 
TDA2795 TV stereo/dual sound identification decoder SOT-102DS 18 
TDA3047 infrared receiver SOT-38 16 
TDA3048 infrared receiver SOT-38 16 
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l INDEX 

type number description package code pins 

TDA3500 video control combination SOT-117 28 
TDA3501 video control combination SOT-117 28 
TDA3505 video control combination with automatic 

cut-off control SOT-117 28 
TDA3510 PAL decoder SOT-101A 24 
TDA3540 i.f. amplifier and demodulator; n-p-n tuners SOT-38 16 

TDA35400 i.f. amplifier and demodulator; n-p-n tuners SOT-58 16 
TDA3541 i.f. amplifier and demodulator; p-n-p tuners SOT-38 16 
TDA35410 i.f. amplifier and demodulator; p-n-p tuners SOT-58 16 
TDA3560 PAL decoder SOT-117 28 
TDA3561A PAL decoder SOT-117 28 

TDA3562A PAL/NTSC decoder SOT-117 28 
TDA3563 NTSCdecoder SOT-117 28 
TDA3564 NTSC decoder SOT-101A,B 24 
TDA3570 NTSC decoder 28 
TDA3571B sync combination with transmitter identification 

and vertical 625 divider system SOT-102A 18 

TDA3576B sync combination with transmitter identification 
and vertical 625 divider system SOT-102HE 18 

TDA3590 SECAM processor circuit SOT-101B 24 = TDA3590A SECAM processor circuit (improved TDA3590) SOT-101B 24 
TDA3591 SE CAM processor circuit SOT-101B 24 
TDA3650 vertical deflection circuit SOT-141B 13 

TDA3651 vertical deflection circuit SOT-110B 9 
TDA3651A vertical deflection circuit SOT-131B 9 
TDA3651AO vertical deflection circuit SOT-157B 9 
TDA3652 vertical deflection circuit SOT-131B 9 
TDA36520 vertical deflection circuit SOT-157B 9 

TDA3653 vertical deflection circuit SOT-110B 9 
TDA3653A vertical deflection circuit SOT-131B 9 
TDA3701 PAL synchronization processor for video 

recorders SOT-117 28 
TDA3710 chrominance signal/mixer (video recorders) SOT-117 28 
TDA3720 SECAM processor for video recorders SOT-102HE 18 

January 1984 9 



INDEX J 
NUMERICAL INDEX (continued) 

type number description package code pins 

TDA3730 frequency demodulator and drop out 
compensator for video recorders SOT-117 28 

TDA3771 video processor (video recorders) SOT-102CS 18 
TDA3780 frequency modulator (video recorders) SOT-102CS 18 
TDA3791 band selector and window detector SOT-38WE-2 16 
TDA3800G stereo/dual TV sound processing circuit SOT-117 28 

TDA3800GS stereo/dual TV sound processing circuit SOT-117 28 
TDA3800S stereo/dual TV sound processing circuit SOT-117 28 
TDA3800AS stereo/dual TV sound processing circuit SOT-117 28 
TDA3810 spatial, stereo and pseudo-stereo sound circuit SOT-102CS 18 
TDA4500 small signal combination IC for monochrome TV SOT-117 28 

TDA4510 PAL decoder SOT-38 16 
TDA4530 SECAM decoder SOT-102A 18 
TDA4550 multistandard decoder SOT-117 28 
TDA4560 colour transient improvement circuit SOT-102CS 18 
TDA5010 VCR tape end detector SOT-38 16 

TDA5030 VHF mixer/oscillator circuit SOT-102HE 18 

- TEA1002 PAL colour encoder and video summer SOT-102CS 18 ---

10 January 1984 
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MAINTENANCE TYPE LIST 

TBA920 horizontal combination 
TBA920Q horizontal combination 
TBA920S horizontal combination 
TOA 1028 signal sources switch (2 x four channels) 
TDA2510 chrominance combination 

TDA2510Q chrominance combination 
TDA2520 colour demodulator combination 
TDA2520Q colour demodulator combination 
TDA2522 colour demodulator combination 
TDA2522Q colour demodulator combination 

TDA2523 colour demodulator combination 
TDA2523Q colour demodulator combination 
TDA2524 colour demodulator combination 
TDA2525 colour demodulator combination 
TDA2530 RGB matrix preamplifier 

TDA2530Q RGB matrix preamplifier 
TDA2532 RGB matrix preamplifier --
TDA2532Q RGB matrix preamplifier 
TDA2545 quasi-split-sound circuit 

(successor type: TDA2545A) 
TDA2546 quasi-split-sound circuit with 5,5 MHz 

demodulation 
(successor type TDA2546A) 

TDA2560 luminance and chrominance control 
combination 

TDA2560Q luminance and chrominance control 
combination 

TDA2640 SMPS drive circuit 
TDA2640Q SMPS drive circuit 
TDA2652 vertical deflection circuit: 20AX; 30AX 

TDA2653 vertical deflection circuit; Pl L-S4; 30AX 
TDA2655A vertical deflection circuit; colour, goo 
TDA2721 colour sub-carrier oscillator and mixer 

(video recorders) 
TDA3520 SECAM decoder 
TDA3700A PAL synchronization processor 

(video recorders) 

TDA3800 stereo/dual TV sound processing circuit 
(successor type: TDA3800G) 

January 1984 11 
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PRO ELECTRON TYPE DESIGNATION CODE 
FOR INTEGRATED CIRCUITS 

TYPE 
DESIGNATION 

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

A basic number consists of: 

THREE LETTERS FOLLOWED BY A SERIAL NUMBER 

FIRST AND SECOND LETTER 

1. DIGITAL FAMILY CIRCUITS 

The FIRST TWO LETTERS identify the FAMILY (see note 1 ). 

2. SOLITARY CIRCUITS 

The FIRST LETTER divides the solitary circuits into: 

S : Solitary digital circuits 
T : Analogue circuits 
U: Mixed analogue/digital circuits 

The SECOND LETTER is a serial letter without any further significance except 'H' which stands 
for hybrid circuits. 

3. MICROPROCESSORS 

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

MA { Microcomputer 
· Central processing unit 

MB Slice processor (see note 2) 
MD Correlated memories 
ME Other correlated circuits (interface, clock, peripheral controller, etc.) 

4. CHARGE-TRANSFER DEVICES AND SWITCHED CAPACITORS 

The FIRST TWO LETTERS identify the following: 

Notes 

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 

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 15 
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TYPE 
DESIGNATION 

THIRD LETTER 

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

A : temperature range not specified 
B : 0 to+ 70 oc 
C : -55 to + 125 oc 
D : -25 to+ 70 oc 
E : -25 to + 85 oc 
F : -40 to + 85 oc 
G : -55 to + 85 oc 

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

Example: the range 0 to + 75 °c can be indicated by 'B' or' A'. 

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: 

C: for cylindrical 
D: for ceramic DI L 
F for flat pack 
L: for chip on tape 
p : for plastic DI L 
Q: for QI L 
T: for miniature plastic (mini-pack) 
U : for uncased chip 

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

FIRST LETTER: General shape 

C : Cylindrical 
D: Dual-in-line (OIL) 
E : Power DI L (with external heatsink) 
F : Flat (leads on 2 sides) 
G : Flat (leads on 4 sides) 
K : Diamond (T0-3 family) 
M : Multiple-in-line (except Dual-, Triple-, Quadruple-in-line) 
Q : Quadruple-in-line (QI L) 
R : Power QI L (with external heatsink) 
S : Single-in-line 
T : Triple-in-line 

SECOND LETTER: Material 

C : Metal-ceramic 
G : Glass-ceramic (cerdip) 
M: Metal 
P : Plastic 

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

16 December 1982 



RATING SYSTEMS 

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 17 



RATING 
SYSTEMS 

DESIGN MAXIMUM RATING SYSTEM 

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

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

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

DESIGN CENTRE RATING SYSTEM 

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

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

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

18 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 

SAA5030 SOT-101A 24-lead dual in-line; plastic with internal 
heat spreader (SOT-101A, B) 

TBA120U SOT-27K,M,T 14-lead dual in-line; plastic (SOT-27K,M,T) 
TBA540 SOT-38 16-lead dual in-line; plastic (SOT-38) 
TBA540Q SOT-58 16-lead quadruple in-line; plastic (SOT-58) 
TBA720A SOT-38 16-lead dual in-line; plastic (SOT-38) 

TBA720AQ SOT-58 16-lead quadruple in-line; plastic (SOT-58) 
TBA750C SOT-38 16-lead dual in-line; plastic (SOT-38) 
TBA720CQ SOT-58 16-lead quadruple in-line; plastic (SOT-58) 
TBA890 SOT-38 16-lead dual in-line; plastic (SOT-38) 
TBA890Q SOT-58 16-lead quadruple in-line; plastic (SOT-58) 

TCA640 SOT-38 16-lead dual in-line; plastic (SOT-38) 
TCA650 SOT-38 16-lead dual in-line; plastic (SOT-38) 
TCA660B SOT-38 16-lead dual in-line; plastic (SOT-38) 
TDA0820T SOT-108A 14-lead mini-pack; plastic (S0-14; SOT-108A) 
TDA1029 SOT-38 16-lead dual in-line; plastic (SOT-38) 

TDA 1082 SOT-38 16-lead dual in-I ine; plastic (SOT-38) 
TDA1512 SOT-131 B 9-lead single in-line; plastic power (SOT-131A, B) 
TDA15120 SOT-1578 9-lead SIL-bent-to-DI L; plastic power (SOT-157A, B) 
TDA1520 SOT-131A 9-lead single in-line; plastic power (SOT-131A, B) 
TDA1520Q SOT-157A 9-lead single in-line; plastic power (SOT-157 A, B) 

TDA1520A SOT-131A 9-lead single in-line; plastic power (SOT-131A, B) 
TDA1520AQ SOT-157A 9-lead single in-line; plastic power (SOT-157 A, B) 
TDA1524 SOT-102CS 18-lead dual in-line; plastic (SOT-102CS) 
TDA2501 SOT-38WE-2 16-lead dual in-line; plastic with internal heat 

spreader (SOT-38WE-2) 
TDA2502 SOT-102HE 18-lead dual in-line; plastic (SOT-102HE) 

TDA2503 SOT-38WE-2 16-lead dual in-line; plastic with internal heat 
spreader (SOT-38WE-2) 

TDA2540 SOT-38 16-lead dual in-line; plastic (SOT-38) 
TDA25400 SOT-58 16-lead quadruple in-line; plastic (SOT-58) 
TDA2541 SOT-38 16-lead dual in-line; plastic (SOT-38) 
TDA25410 SOT-58 16-lead quadruple in-line; plastic (SOT-58) 

TDA2542 SOT-38 16-lead dual in-line; plastic (SOT-38) 
TDA25420 SOT-58 16-lead quadruple in-line; plastic (SOT-58) 
TDA2543 SOT-102CS 18-lead dual in-line; plastic (SOT-102CS) 
TDA2544 SOT-38 16-lead dual in-line; plastic (SOT-38) 
TDA2544Q SOT-58 16-lead quadruple in-line; plastic (SOT-58) 

TDA2545A SOT-38 16-lead dual in-line; plastic (SOT-38) 
TDA2546A SOT-102CS 18-lead dual in-line; plastic (SOT-102CS) 
TDA2548 SOT-38 16-lead dual in-line; plastic (SOT-38) 
TDA2548Q SOT-58 16-lead quadruple in-line; plastic (SOT-58) 
TDA2549 SOT-101A 24-lead dual in-line; plastic (SOT-101A) 

20 January 1984 



type number package code 

TDA2571A SOT-38 
TDA2571AQ SOT-58 
TDA2575A SOT-38 
TDA2575AO SOT-58 
TDA2576A SOT-38 

TDA2577A SOT-102HE 
TDA2578A SOT-102HE 
TDA2579 SOT-102HE 
TDA2581 SOT-38 
TDA2581Q SOT-58 

TDA2582 SOT-38 
TDA2582Q SOT-58 
TDA2593 SOT-38 
TDA2594 SOT-102DS 
TDA2595 SOT-102CS 

TDA2611A SOT-110B 
TDA2653A SOT-141B 
TDA2654 SOT-1 lOB 
TDA2655B SOT-150 

TDA2730 SOT-38 

TDA2740 SOT-38 
TDA2791 SOT-38 
TDA2795 SOT-102DS 
TDA3047 SOT-38 
TDA3048 SOT-38 

TDA3500 SOT-117 
TDA3501 SOT-117 
TDA3505 SOT-117 
TDA3510 SOT-101A 
TDA3540 SOT-38 

·TDA3540Q SOT-5-8 
TDA3541 SOT-38 
TDA3541Q SOT-58 
TDA3560 SOT-117 
TDA3561A SOT-117 

TDA3562A SOT-117 
TDA3563 SOT-117 
TDA3564 SOT-101A, B 

TDA3570* 
TDA3571B SOT-102A 

description 

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

18-lead dual in-line; plastic (SOT-102HE) 
18-lead dual in-line; plastic (SOT-102HE) 
18-lead dual in-line; plastic (SOT-102HE) 
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 quadruple in'line; plastic (SOT-58) 
16-lead dual in-line; plastic (SOT-38) 
18-lead dual in-line; plastic (SOT-102DS) 
18-lead dual in-line; plastic (SOT-102CS) 

9-lead single in-line; plastic (SOT-1 lOB) 

PACKAGE 
OUTLINES 

13-lead SIL-bent-to-DI L; plastic power (SOT-141 B) 
9-lead single in-line; plastic (SOT-1 lOB) 
12-lead dual in-line; plastic with metal cooling 
fin (SOT-150) 
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-102DS) 
16-lead dual in-line; plastic (SOT-38) 
16-lead dual in-line; plastic (SOT-38) 

28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
24-lead dual in-line; plastic (SOT-101A) 
16-lead dual in-line; plastic (S0}-38) 

16-lead quadruple in-!Jne; plastic (SOT-58) 
16-lead dual in-line; plastic (SOT-38) 
16-lead quadruple in-line; plastic (SOT-58) 
28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 

28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
24-lead dual in-line; plastic with internal 
heat spreader (SOT-102A, B) 
28-lead dual in-line; plastic (SOT-117) 
18-lead dual in-line; plastic (SOT-102A 
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PACKAGE 
OUTLINES 

type number package code 

TDA3576B SOT-102HE 
TDA3590 SOT-101B 

fDA3590A SOT-101 B 

WA3591 SOT-101B 

TDA3650 SOT-141B 

rDA3651 SOT-110B 
TDA3651A SOT-131B 
rDA3651AQ SOT-157B 
TDA3652 SOT-131B 
TDA3652Q SOT-157B 

TDA3653 SOT-110B 
TDA3653A SOT-131B 
TDA3701 SOT-117 
TDA3710 SOT-117 
TDA3720 SOT-102HE 

TDA3730 SOT-117 
TDA3771 SOT-102CS 
TDA3780 SOT-102CS 
TDA3791 SOT-38WE-2 

TDA3800G SOT-117 

TDA3800GS SOT-117 
TDA3800S SOT-117 
TDA3800AS SOT-117 
TDA3810 SOT-102CS 
TDA4500 SOT-117 

TDA4510 SOT-38 
TDA4530 SOT-102A 
TDA4550 SOT-117 
TDA4560 SOT-102CS 
TDA5010 SOT-38 

TDA5030 SOT-102CS 

TEA1002 SOT-102CS 

-----~, 22 January 1984 
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description 

18-lead dual in-line; plastic (SOT-102HE) 
24-lead dual in-line; plastic with internal 
heat spreader (SOT-101A, B) 
24-lead dual in-line; plastic with internal 
heat spreader (SOT-101A, 8) 
24-lead dual in-line; plastic with internal 
heat spreader (SOT-101A, 8) 
13-lead SIL-bent-to-DI L; plastic power (SOT-141 B) 

9-lead single in-line; plastic (SOT-1108) 
9-lead single in-line; plastic power (SOT-131 A, 8) 
9-lead SIL-bent-to-DI L; plastic power (SOT-1578) 
9-lead single in-line; plastic power (SOT-131 A, 8) 
9-lead SIL-bent-to-OIL; plastic power (SOT-1578) 

9-lead single in-line; plastic (SOT-110B) 
9-lead single in-line; plastic power (SOT-131A, 8) 
28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
18-lead dual in-line; plastic (SOT-102HE) 

28-lead dual in-line; plastic (SOT-117) 
18-lead dual in-line; plastic (SOT-102CS) 
18-lead dual in-line; plastic (SOT-102CS) 
16-lead dual in-line; plastic with internal heat 
spreader (SOT-38WE-2) 
28-lead dual in-line; plastic (SOT-117) 

is-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
28-lead dual in-line; plastic (SOT-117) 
18-lead dual in-line; plastic (SOT-102CS) 
28-lead dual in-line; plastic with internal 
heat spreader (SOT-117) 

16-lead dual in-line; plastic (SOT-38) 
18-lead dual in-line; plastic (SOT-102A) 
28-lead dual in-line; plastic (SOT-117) 
18-lead dual in-line; plastic (SOT-102CS) 
16-lead dual in.cline; plastic (SOT-38) 

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

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



PACKAGE 
OUTLINES 

14-LEAD DUAL IN-LINE; PLASTIC (SOT-27K,M,T) 
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$ 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. 

Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °c it must not be in contact for more than 10 seconds, if between 
300 oc and 400 °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 he 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 ot the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre·heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis· 
sible limit. 

3. Repairing soldered joints 

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

16-LEAD DUAL IN-LINE; PLASTIC (SOT-38) 1 
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$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 

top view 

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. 

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 no.t more than 2 mm above it). 
If its temperature is belciw'300 oc it must n~t be in contacdor more than 10 s·econds; if betw'een 
300 °c and 400 oc, 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. 
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PACKAGE 
OUTLINES 

16-LEAD DUAL IN-LINE; PLASTIC WITH INTERNAL HEAT SPREADER 
(SOT-38WE-2) 

w 
c 
a 

~I ' n 4,7 

8,25 max 

[~ 
bl 

8\ * -+ -' 0,51 i 

_1;;~12~ 
I\.__~-
I + ' 

3,9 I 
3,4 I 
LJ_I 

I ___ i 2.21. _____ !_. 
max 

Dimensions in mm 

SOLDERING 

1. By hand 

14x 
I 

~---...i~i--~-1·--- ----1·...i 

+ . 
max =--?.Oil 111 

.. I -·-.L~.i.~5!._i~)I 

--.... +--_0,32 
II max 

II 

~1_... --- ... 1 

top view 

~ 

I , • f7:621 
1.. 9.5 

8.3 

$ Positional accuracy. 

' ,._. 

@ Milximum 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. 

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 rnore than 10 seconds; if between 
300 °c and 400 oc, 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 perm is· 
sible limit. 

3. Repairing soldered joints 

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

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

1-------~------ 22 max ________ , 

0,53 

4,7 
t max 

o,.7 I 
mm t 
075121 

+ ' 
14x , 

I ' m~ :...-1-$-lo.2s4@! 111 
.. .._0,32 

max 

' ' ' ,~, ' ' ' 
2,2 1_1_1_1__:_1-1-1-1 

max 

4 6 

top view 

Dimensions in mm 

SOLDERING 

i. By hand 

-rn
,-----110,1s1 7Z55830.3 

$ 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. 

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

2. By dip or wave 

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

3. Repairing soldered joints 

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

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

131 

I 
11 

1: 0,32 
max '1 

11 
111 

, l-----M-----' 
17,15 ____ ___, .. , 
15,90 

Dimensions in mm 

SOLDERING 

See page 23 of this chapter (SOT-27K,M,T). 

' 22• 
I 

,~., 
1-

side view 

$ 
@ 

(1) 

(2) 

(3) 

5,1 

~+o,s1mlx d min, 
- 0 76 12' + ' 

top view 

Positional accuracy. 

Maximum Material Condition. 

Centre-Ii nes of al I I eads are 
within ±0, 127 mm of the nominal 
positiprr 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. 

Index may be horizontal as shown, 
or vertical. 
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PACKAGE 
OUTLINES 

24-LEAD DUAL IN-LINE; PLASTIC (WITH INTERNAL HEAT 
SPREADER) (SOT-101A, B) 

2,2 i
max 

~111 

24 23 22 21 20 19 18 17 16 15 14 13 top view 

131 

Dimensions in mm 

SOLDERING 

~----... 
17,15 -----•' 
15,90 

See page 23 of this chapter (SOT-27K,M, T). 

28 January 1984 

side view 

10 11 12 

$ Positional accuracy, 

@ Maximum Material Condition. 

( 1) Centre-I ines of al I 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. 

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



PACKAGE 
OUTLINES 

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

23,5 max --------h 
4,7 
max 

o,51 I 
mm + 
0 75121 + , 

11 -l+/0,254 @/ 111 

' . ' · 12 541' . . . 
...... 1,751--1--1--i--1__:____1 __ 1 __ 1 __ 1 

max 

16 15 14 13 12 11 10 top view 

4 5 8 9 

-a,25max-
$ Positional accuracy. 

side view @ Maximum Material Condition. 

(1) Centre-lines of all leads are 

I I within ±0, 127 mm of the nominal 
I I position shown; in the worst case, - l_0,32 ii the spacing between any two leads 

Ii max II may deviate from nominal by II II 
I.I I.I ±0,254 mm. 
~ ~ 

(2) Lead spacing tolerances apply ' i--11.s21-i 
from seating plane to the line 

9,5 
indicated. 8,3 7Z701'13.3 

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

Dimensions in mm 

SOLDERING 

See page 23 of this chapter (SOT-27K,M,T}. 
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PACKAGE 
OUTLINES 

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

I 22 max 

3,9 
3,4 

+ 
0,85 _.. 
max 

1
---8, 2~ max ------1 

I 
I 
I 

II I 
- -0,32 II 

, ~ max ~, 

' : __ CT;Til ____ : 1· 

- 9,5 
8,3~, 

Dimensions in mm 

SOLDERING 

side view 

See page 23 of this chapter (SOT-27K,M,T). 

30 January 1984 

top view 

$ 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. 



PACKAGE 
OUTLINES 

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

I 
22 max 

i ,.----------, 
fl I 
"'t 

~.~-+---11-+--

3, 9 
3,4 

+ 
0,85_.. 
max 

18 

_. .. _0,32 
max 

17 16 15 

1------ 8,25 ------1 
?,SQ 7Z7B72B.1 

Dimensions in mm 

SOLDERING 

14 

side view 

See page 23 of this chapter (SOT-27K,M, T). 

13 12 11 top view 

$ 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 

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

3,9 
3,4 

+ 

I 22 max 

16x 
J 

0,85 _. 
max 

' ' ' ' '12 541' ' ' 1----1-1-1 .. ~ ..... 1 ___ 1_.___1_1_1 

16 

l--B,2~max-I 

I I 
I I 
I I 

-.. ~0,32 II 
. ~ max ~, 

· : __ f1.s21-: ' 

- 9,5 
8,3 

Dimensions in mm 

SOLDERING 

- 7Z83S32J 

side view 

See page 23 of this chapter (SOT-27K,M,T). 

32 January 1984 

top view 

$ 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. 



PACKAGE 
OUTLINES 

14-LEAD MINI-PACK; PLASTIC (S0-14; SOT-108A) 

. -~~-------- ~:~~ ---h 
gL::~~ 1.t~1ts 

~ I 1 25 {35 

_I . - - - - 0.49 I 
1
--=---' - .• 

0,7 m~~ I 0~ ,. -FE_i_~:®l 
-~ -

top view 

SOLDERING 

The reflow solder technique 

1- ·------ ~ .. ~ -----------lll - l'.--

20 ·1 + ; • ~~0-.2-5---~ 

~1 o~2_s--+ o.10 
0,19 6.2 

• ·-----5,8 

Dimensions in mm 

-$- Positional accuracy_ 

@ Maximum Material Condition. 

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 µm is used 
for which the emulsion thickness should be about 50 µm. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 

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

9-LEAD SINGLE IN-LINE; PLASTIC (SOT-1108) 

1' 
d 
Ci. 
en 
c 

.;:; 

·~------· 21 -------~· 

-L_~_·_ 3,2 
_:..d-

\ 

) 

4 

* min ·-r 1· '076 81 

18,5 max 

3,9 I -1 ..... I 0,67 I ~ ' 

3,4 I 1,20 , o~ I -@@.~ Al 
~ Bx 

- ... 1 ..... , . i . , , .... IJ ... 035 

I 
·120 . I ·~, I I , 

1 _.,. 1~----+-1•-•..1.------. ~l.._:__...1 .. ____ -4---·-·J.. ___ __. max 

t-·E 
T(~ == __ = ___ =_= __ =2=2m!::. a=x=_:::=_::I __ :::::c __ ==I\ 

Dimensions in mm 

$ Positional accuracy. 

@ M~ximum Material Condition. 

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

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

34 January 1984 

top view 
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PACKAGE 
OUTLINES 

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

~ 1-=~~------------ ·------ 36 max-------------~ 

iJ 
if I 

.... 1 1,7 '·
max 

131 

28 27 26 25 24 23 

4 

---------- -- 15 8 max -------------.1 
1-------------~ 14,1 max --------_1 

22 21 20 

I I 1 

I . ! ! side view 

I 
,1 

-- .i_ 0,32 ii max 

'1i: 

, !~----M 
I._ ______ 17,15 ------- _________ _.,._! ?Z73569.2 

15,90 

Dimensions in mm 

SOLDERING 

See page 23 of this chapter (SOT-27K,M, T). 

max 
~(1) 

19 18 17 16 15 
top view 

10 11 12 13 14 

-$ Positional accuracy. 

@ Mnximum 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. 

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

28-LEAD DUAL IN-LINE; PLASTIC (WITH INTERNAL HEAT 
SPREADER) (SOT-117) 

1------ - ---------- 36max 

28 27 26 25 24 23 22 21 20 

131 

15,8 max -- -- --- - - .. I 
(" - -- ---- 14,1 max ----- -- - ---•I 
I I 

side view 

0,32 
rnox 

4------------ o:s_~ __ , I 
11,15 _____ I 

15,90 

Dimensions in mm 

I SOLPERING 

See page 23 of this chapter (SOT-27K,M,T). 

--~-------~----
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26x max 
i 

[2}!;] . 
1..----! 

~~1) 

19 18 17 16 15 
top view 

$ 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. 

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



PACKAGE 
OUTLINES 

9-LEAD SINGLE IN-LINE; PLASTIC POWER (SOT-131A, 8) 

1•· 24,4 max ______..i 

I i---~------191,8 -- --------1 I ---

~I , I I ~ mount•ng j : --ir base I 

: ---- I 
I , 

--. I 

·---- - ----- - - - -- - ~- 3,25 ~2~~ 

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. 

'--~~__j 

I- 4,7 ...... 
1 

max 
I 
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PACKAGE 
OUTLINES 

13-LEAD SIL-BENT-TO-OIL; PLASTIC POWER (SOT-1418) 

1·----=__:-_:-===~4;:.~a~===···-= =-=1-I 
-:·ount-ing t 

/,..;;:4~~~ase I 

12,4 

---Q,~512) 
. j 13 

11 

' ' ' , ! 1 1 , ' I 0.75 __ I •+$lo 25 "- (M)j 111 

I 
I II !.' : ' ·1 112~ I 0,60 1 ___ 1-_:_ ____ j 
' ' I ' ' [12] I 1 

max,. •'1· •• •'1•. ·• ·- rs:.~11- -1'-- ·--1·-r 
.. •- ..,_,_,. ~-..... __ .,....,. _____ _,...I 

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 

12-LEAD DUAL IN-LINE; PLASTIC WITH METAL COOLING FIN 
(SOT-150) 

I 

22 max 

' ' 
2,2 1----1---·i .. -

max 

2 

.__ 8,25 max--• 

i a,25 I 
----7,50-

..,__ ________ 17,5 -----
16,9 

7283549.2 

4,7 

top view 

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. 

SOLDERING 

See page 23 of th is chapter 
(SOT-27K,M, T) . 
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PACKAGE 
OUTLINES 

9-LEAD SIL-BENT-TO-OIL; PLASTIC POWER (SOT-157A,B) 

24,4 max--------

·------ 19,8 ------· 

12,4 
max 

ax 0,75 ·----

• 0,6011-=''' . ''' ·~ ·-~ 

- 2 l~1--~l~~1--j··'---1----l--·-1-~I max 3x 
I -----~ -- ,. ____ , ...... 

Dimensions in mm 

$ Positional accuracy. 

@ Mnximum 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. 

40 January 1984 
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l SAA5030 

TELETEXT VIDEO PROCESSOR 

The SAA5030 is a monolithic bipolar integrated circuit used for teletext video processing. It is one of 
a package of four circuits to be used in teletext tv data systems. The SAA5030 extracts data and data 
clock information from the television composite video signal and feeds this to the Acquisition and 
Control circuit SAA5040. A 6 MHz crystal controlled phase locked oscillator is incorporated which 
drives the Timing Chain circuit SAA5020. An adaptive sync separator is also provided which derives 
line and field sync pulses from the input video in order to synchronise the timing chain. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current (Vee= 12 V) 

Video input amplitude (syhc·white) 

Teletext data input amplitude 

Sync amplitude 

Vee 

ice 

V16video(p-p) 

V 16teletext(p-p) 

V16sync(p-p) 

nom. 12 

typ. 110 

nom. 2.4 

nom. 1.1 

nom. 0.7 

Operating ambient temperature range Tamb -20 to +70 

ADAPTIVE 
DATA SLICER 

video n..----• 
input 

ADAPTIVE 
SYNC SEPARATOR 

PACKAGE OUTLINE 

data 

SIGNAL 
PRESENCE 
DETECTOR 

to SAA5040 series 

.clock 

CLOCK 
REGENERATOR 

PHASE 
DETECTOR 

sync from 
SAA5020 

6MHz CLOCK 
OSCILLATOR 

6MHz clock 
to SAA5020 

Fig.1 Block diagram 

24-lead OIL; plastic (SOT-101A with internal heat spreader). 

v 
mA 

v 
v 

v 
oc 

MSl-116311/B 

June 1981 

C1 
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SM5030 J 
PINNING 

to signal presence time TCSP 
constant components 

line reset time constant TC LR 

fast line reset output F LR 

ground (OV) GND 

sandcastle input P L/CBB 

6MHz output F6 

to phase detector time TCPD 
constant components 

6MHz crystal l input FBI 
oscillator · 

output F60 

picture on input PO 

after hours sync input AHS 

sync output to tv SYNQ 

C2S peak detector capacitor pin 

C1 S peak detector capacitor pin 

CCLK to clock pulse timing capacitor 

LCLK clock regenerating coil 

CA clock phase capacitor 

DATA data output 

SAA5030 
F7 clock output 

V CC +12V supply 

VI composite video input 

CSS to sync separator capacitor 

FSST field sync separator timing 

FS field sync output 

MSl-1163/2 /A 

Fig.2 Pinning diagram 



~~--Te-le-~-x-tv-id-eo--pr-ore_n_o_r~~~~~~~~~~~~---~~-~~S~A-A_5_0_3_0~~ 
RATINGS Limiting values in accordance with the Absolute Maximum System. (IEC134) 

Voltages 

Supply voltage V17_4 

Input voltages V5_4 

Temperatures 

V10-4 

V11-4 

Storage temperature range 

Operating ambient temperature range 

Vee 

Vi 

v, 
v, 

Tstg 

Tamb 

max. 

max. 

max. 

max. 

13.2 

9.0 

Vee 
7.5 

-20 to +125 

-20 to +70 

v 
v 
v 
v 

oc 

oc 

CHARACTERISTICS (At Tamb = 25 °c, Vee= 12 V and with external components as shown in Fig.3 
unless otherwise stated). 

Supply voltage 

Supply current (V cc= 12.0 V) 

Video input and sync separator 

Video input amplitude (sync to white) Fig.4 

Source impedance, f = 100 kHz 

Sync amplitude 

Delay through sync separator 

Delay between field sync datum at pin 12 
and the leading edge of separated field 
sync at pin 13 (Note 1, Fig.4) 

Field sync output 

Vo (LOW) (113 = 20µA) 

Vo (HIGH) H13 = 100 µA) 

min. 

Vee 10.8 

'cc 

V 16video(p-p) 2.0 

I Zsl 

V16sync(p-p) O.Q7 

td 

32 

2.4 

typ. max. 

12.0 13.2 v 
110 mA 

1.4 3.0 v 
250 n 

0.7 1.0 v 
0.5 µs 

48 62 µs 

0.5 v 
v 
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SM5030 j 
Crystal controlled phase-locked oscillator 

Measured using a crystal with the following specification e.g. catalogue number 4322 143 03241 

C1 = 27.5 fF (typ.) 

Co= 6.8 pF (typ.) 

CL= 20 pF 

Trimability (CL increased to 30 pF) > 750 Hz 

Fundamental ESR < 50n 
min. typ. max. 

Frequency fF6 6.0 MHz 

Holding range 1.5 3.0 kHz 

Catching range 1.5 3.0 kHz 

Control sensitivity of phase 
detector measured as voltage 
at pin 7 with respect to phase 
difference between separate~ 
syncs and phase lock pulse PL 0.3 mV/ns 

Control sensitivity of oscillator 
measured as change in 6 MHz 
phase shift from pin 8 to pin 9 
with respect to voltage at pin 7 2 deg/mV 

Gain of sustaining amplifier, Vg.3 
measured with input voltage of 
100 m V p-p and phase detector 
immobilised 2.5 VIV 

Output voltage of 6 MHz signal at 
pin 6, measured into 20 pF load 
capacitance; peak-to-peak value 5.5 v 

Output rise and fall times at pin 6 
into 20 pF load tr: tf 30 ns 

Data slicer and clock regenerator 

Teletext data input amplitude, pin 16 
(Note 2, Fig.4); peak-to-peak value 1.1 v 

Data input amplitude at pin 16 required 
to enable amplitude gate flip-flop; 
peak-to-peak value 0.46 v 

Attack rate, measured at pins 23 and 24 
with a step to pin 16 (positive) 15 V/µs 

(negative) 9 V/µs 

46 '""',,.,I 



Teletext video processor Jl SAA5030 

Data slicer and clock regenerator (continued) min. typ. max. 

Decay rate, measured at pins 23 and 24 
with a step input to pin 16 48 100 144 mV/µs 

Width of clock coil drive pulses from pin 21 
when clock amplitude is not being controlled 
(Note 3) 40 ns 

Clock hangover measured at pin 18 
as the time the clock coil continues Clock 
ringing after the end of data (Note 4) 20 Periods 

Clock and data output voltages at pins 18 and 19 
measured with 20 pF load capacitance; 
peak-to-peak value 5.5 v 

Output rise and fall times at pins 18 and 19 
into 20 pF loads tr; tf 30 ns 

Sandcastle input 

Sandcastle detector thresholds, pin 5 
Phase lock pulse (PL) on 2 v 
Phase lock pulse off 3 v 
Blanking pulse (CBB) on 4.5 v 
Blanking pulse off 5.~i v 

Dual polarity sync buffer 

After hours sync (AHS) pulse input pin 11 
Threshold for AHS active 1.0 v 
Threshold for AHS off 2.0 v 

Picture On (PO) input, pin 10 
Threshold for PO active 2.0 v 
Threshold for PO off 1.0 v 

Sync output, pin 12 
AHS output with pin 10 < 1 V (Note 5) 
peak-to-peak value 0.7 v 
Composite sync output with pin 10 
> 2 V (Notes 5 and 6); peak-to-peak value 0.7 1.0 v 
Output current 3 mA 

Line reset and signal presence detectors 

Schmitt trigger threshold on pin 2 to inhibit 
line reset output at pin 3 (syncs coincident) 6.2 v 

Schmitt trigger threshold on pin 2 to permit 
line reset output at pin 3 (syncs non-coincident) 7.8 v 

Line reset output Vo L (13 = 20 µA) 0.5 v 
Line reset output VoH (-13 = 100 µA) 2.4 v 
Signal presence Schmitt trigger threshold on pin 2 

below which the circuit accepts the input signal 6.0 v 
Signal presence Schmitt trigger threshold on pin 2 

above which the input signal is rejected. 6.3 v 
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SAA5030 j 
Notes 

1. This is measured with the dual polarity buffer external resistor connected to give negative-going 
syncs. The measurement is made after adjustment of the potential divider at pin 14 for optimum 
delay. 

2. The teletext data input contains binary elements as a two level N RZ signal shaped by a raised 
cosine filter. The bit rate is 6.9375 M bit/s. The use of odd parity for the 8-bit bytes ensures that 
there are never more than 14-bit periods between each data transition. 

3. This is measured by replacing the clock coil with a small value resistor. 

4. This must be measured with the clock coil tuned and using a clock-cracker signal into pin 16. The 
clock-cracker is a teletext waveform consisting of only one data transition in each byte. 

5. With the external resistor connected to the ground rail, syncs are positive-going centred on +2.3 V. 
With the resistor connected to the supply rail, syncs are negative-going centred on +9.7 V. 

6. When the composite sync is being delivered, the level is substantially the same as that at the video 
input. 

APPLICATION DATA 

The function is quoted against the corresponding pin number 

Pin No. 

1. Signal presence time constant 

A capacitor and a resistor connected in parallel between this pin and supply determine the delay 
in operation of the signal presence detector. 

2. Line reset time constant 

A capacitor between this pin and supply integrates current pulses from the coincidence detector; 
the resultant level is used to determine whether to allow F LR pulses (see pin 3). 

3. Fast line reset output (FLR) 

Positive-going sync pulses are produced at this output if the coincidence detector shows no 
coincidence between the syncs separated from the incoming video and the CBB waveform from 
the timing chain circuit SAA5020. These ·pulses are sent to the timing chain circuit and are used 
to reset its counters, so as to effect rapid lock-up of the phase locked loop. 

4. Ground (0 V) 

5. Sandcastle input (PL and CBB) 

This input accepts~ sandcastle waveform which is formed from PL and CBB from the timing 
chain SAA5020. PL is obtained by slicing the waveform at 2.5 V, and this, together with separated 
sync, are inputs to the phase detector which forms part of the phase locked loop. When the loop 
has locked up, the edges of PL are nominally 2 µs before and 2 µs after the leading edge of 
separated line syncs. 
CBB is obtained by slicing the waveform at 5 V, and is used to prevent the data slicer being offset 
by the colour burst. 

6. 6 MHz output (F6) 

This is the output of the crystal oscillator (see pins 8 and 9), and is taken to the timing chain 
circuit SAA5020 via a series capacitor. 

7. Phase detector time constant 

The integrating components for the phase detector of the phase locked loop are connected between 
this pin and supply. 

,,",""I 



~~-T-el-ere_x_t-vid_e_o-pr-ore-s-so-r~~~~~~~~~~~~--~~---~-S-AA~5-0_3_0~~ 
APPLICATION DATA (continued) 

8, 9. 6 MHz crystal 

A 6 MHz crystal in series with a trimmer capacitor is connected between these pins. It forms part 
of an oscillator whose frequency is controlled by the voltage on pin 7, which forms part of the 
phase locked loop. 

10. Picture On input (PO) 

The PO signal from the acquisition and control circuits SAA5040 Series is fed to this input and is 
used to determine whether the input video (pin 16) or the AHS waveform (pin 11) appears at 
pin 12. 

11. After hours sync (AHS) 

A composite sync waveform AHS is generated in the timing chain circuit SAA5020 and is used to 
synchronise the tv (see pin 10). 

12. Sync output to tv 

Either the input video of AHS is available at this output dependent on whether the PO signal is 
HIGH or LOW. In addition either signal may be positive-going or negative-going, dependent on 
whether the load resistor at this output is connected to ground or supply. 

13. Field sync output (FS) 

A pulse, derived from the input video by the field sync separator, which is used to reset the line 
counter in the timing chain circuit SAA5020. 

14. Field sync separator timing 

A capacitor and adjusting network is connected to this pin and forms the integrator of the field 
sync separator. 

15. Sync separator capacitor 

A capacitor connected to this pin forms part of the adaptive sync separator. 

16. Composite video input (VI) 

The composite video is fed to this input via a coupling capacitor. 

17. Supply voltage (+12 V) 

18. Clock output 

The regenerated clock, after extraction from the teletext data, is fed out to the acquisition and 
control circuits SAA5040 Series via a series capacitor. 

19. Data output 

The teletext data is sliced off the video waveform, squared up and latched within the SAA5030. 
The latched output is fed to the acquisition and control circuits SAA5040 Series via a series 
capacitor. 

20. Clock decoupling 

A 1 nF capacitor between pin 20 and ground is required for clock decoupling. 

21. Clock regenerator coil 

A high-Q parallel tuned circuit is connected between this pin and an external potential divider. 
The coil is part of the clock regeneration circuit (see pin 22). 

June 1981 
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SAA5030 j 
APPLICATION DATA (continued) 

22. Clock pulse timing capacitor 

Short pulses are derived from both edges of data with the aid of a capacitor connected to this 
pin. The resulting pulses are fed, as a current, into the clock coil connected to pin 21. 
Resulting oscillations are limited and taken to the acquisition and control circuits SAA5040 
Series via pin 18. 

23, 24 Peak detector capacitors 

The teletext data is sliced with an automatic data slicer whose slicing level is the mid-point of 
two peak detectors working on the video signal. Storage capacitors are connected to these pins 
for the negative and positive peak detectors. 



·~~T-ele-te-xt-vi-de-op-ro-ce-sso-r~~~~~~~~~~~j~0-3-0~-
To SAA5040 series 

+12V 
Data Clock 

l 1nFT T1nF 10kS2 

1nF 1µF + 

20 19 18 17 16 15 

SAA5030 

2 3 5 6 

Tkl!~ 6.8 
kS2 

100 100 6.8 6.8 
68pF 

kD nF kD kr2 
, 

10µF 

1nF 
Line Reset to la:i _J T 

SAA5020 ~ la.. 6MHz to SAA5020 
~ 

Field sync to 
SAA5020 

1~ 

14 13 

Composite 
1.5 sync to TV 
kS2 JUUL 

'1 

: : ( 1.5kn, alternative 
~ ~ for negative sync) 

M81·-1163/2/B from 

PO from 
SAA5040 

series 
AHS from 
SAA5020 SAA5020 

Fig.3 Peripheral circuit 
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SAA5030 J 
- - - - - - - - - - - - zero carrier 3V 

-- - --------- peakwhite2.4V 

peak teletext 1.82V 

colour burst 

black 0.72V 

M81-1163/4 
sync ov 

Fig.4 Part of teletext line, with burst showing nominal levels. 

I -i 32µs I I I 32µs I I 

~ ~ ~ I n n IL 
l l l 

2.35µs field sync broad pulse 
equalising datum separation 4. 7 µs 

pulse 

M81-1163/5 t 
leading edge of field 

sync pulse 

Fig.5 Detail of idealised composite sync waveform. 
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l TBA120U 

SOUND 1.F. AMPLIFIER/DEMODULATOR FOR TV 

The TBA 120U is an i.f. amplifier with a symmetrical FM demodulator and an a.f. amplifier with 
adjustable output voltage. The a.f. amplifier is also provided with an output for volume control and 
an input for VCR operation. 

The input and output of the TBA 120U are especially desiqned for LC-circuits, hllt the input can also 
be used with a ceramic filter. 

QUICK REFERENCE DATA 

Supply voltage (pin 11) 

Supply current 

l.F. voltage gain at f = 5,5 MHz 

Input voltage starting limiting 

AM suppression at M = ± 50 kHz 

A.F. output voltage adjustment range (pin 8) 

A.F. output voltage at fif = ± 50 kHz (r.m.s. value) 
at pin 8 

at pin 12 

11 

i 
14 

13 x 
10 

Fig. 1 Block diagram. 

PACKAGE OUTLINE 

14-lead DI L; plastic (SOT-27K, M, T). 

Vp typ. 12 v 
Ip typ. 13,5 mA 

Gv if typ. 68 dB 

Vi typ. 30 µV 

(\' typ. 60 dB 

Li Va af typ .. 85 dB 

Va af(rms) typ. 1,2 v 
Va af(rms) typ. 1,0 v 

12 

H=J-+:+-a.f. 
{adjustable) 

TBA120U 

3,6 v 

7Z84978 

Vref = 4,BV 
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TBA120U J 
RATINGS 

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

Supply voltage (pin 11) Vp=V11-1 max. 18 V* 

Adjustment voltage (pin 5) V5_1 max. 6 v 
Total power dissipation Ptot max. 400 mW 

By-pass resistance R13-14 max. 1 kQ 

Storage temperature range Tstg -40 to+ 125 oc 

Operating ambient temperature range Tamb -15 to +70 °c 

CHARACTERISTICS 

Vp = 12 V; Tamb = 25 DC; f = 5,5 MHz 

I. F. voltage gain Gv if6-14 typ. 68 dB 

Input voltage starting limiting typ. 30 µV 
at M = ± 50 kHz; fm = 1 kHz Vi < 60 µV 

1.F. output voltage at limiting 
(peak-to-peak value) Vo if (p·p) typ. 250 mV 

AM suppression at Af = ± 50 kHz; Vi= 500 µV; > 50 dB 
fm = 1 kHz; m = 30% OI typ. 60 dB 

I. F. residual voltage without de-emphasis 
at pin 12 Vif 12 typ. 30 mV 

at pin 8 Vif8 typ. 20 mV 

A. F. voltage gain Gv af 8-3 typ. 7,5 

A.F. adjustment 
20to36 dB 

at R4_5 = 5 kQ;.R5_1=13 kQ A Vo af typ. 28 dB 

A.F. output voltage control range A Vo af 
> 70 dB 
typ. 85 dB 

Adjustment resistor** R4.5 1to10 kQ 

- D .C. voltage portion at the a. f. outputs 
pin 12 V12.1 typ. 5,6 v 
pin 8 Vs.1 typ. 4,0 v 

Output resistance of the a.f. outputs 
pin 12 Ro 12-1 typ. 1, 1 kQ 

pin 8 Ro8-1 typ. 1, 1 kQ 

Input resistance of the a.f. input Ri3-1 typ. 2 kQ 

Stabilized reference voltage V4_1 = Vref 
4,2 to 5,3 V 

typ. 4,8 v 
Source resistance of reference 

voltage source R4.1 typ. 12 Q 

* Supply voltage operating range is 10 to 18 V. 
** Pin 5 must be connected to pin 4, when volume control adjustment is not applicable. 
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Sound i.f. amplifier/demodulator for TV 

Hum suppression 
at pin 12 

at pin 8 

Supply current (pin 11) 

l.F. input impedance 

A.F. output voltage at Ll.f = ± 50 kHz; fm = 1 kHz; 
Vi= 10 mV; 0 0 = 45; r.m.s. value 
at pin 12 

at pin 8 

Distortion at Ll.f = ± 50 kHz; fm = 1 kHz; 
Vi= 10 mV; 0 0 = 20 

S::o~MA ~~pF 
820 390 

(11 ll. 111 L1 pF 

~ ~ Oo=75 

( 1) Ei.ther one of these 
circuits may be used 

7Z84979 

100ll 

47 µF 

H+ 

14 

V12IV11 typ. 

Vg/V11 typ. 

Ip= 111 typ. 

fz1I 
typ. 

> 

Vo af (rms) typ. 

Vo af (rms) typ. 

dtot typ. 

Vp a.f. a.f. 

2.2l 2.2l 
µF + µF + 

11 12 

a.f. (adjustable~ 

l 2.2µF 

+ 47 nF 

H 
H 

47 nF 

10 

TBA120U 

30 dB 

35 dB 

9,5 to 17 ,5 mA 
13,5 mA 

40 kD/4,5 pF 
15 krl/<6 pF 

1,0 v 
1,2 v 

% 

TBA120U ,-:L]y 
n:ljl 

o0 = 40 

Fig. 2 Application example using TBA 120U. 
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vo(af) a>-----+--+--+---+ 
(dB) 

- 20 

-40 

-100 ~--+-~.-~. 
0 

2 2,4 2.8 

6 Rx (kill 8 

3,2 3,6 

R5_1/R4_5 

Fig. 3 The a.f. output voltage at pin 8 as a 
function of the resistance values as shown 
in Fig. 4. 

- 10 0 '-----+---+-~ 
-100 -80 -60 -40 -20 0 

V; (dB) (2) 

(1) V0 af with de-emphasis at M = ± 50 kHz; 
fm = 1 kHz; dtot = 1,5%; 0 dB~ 770 mV. 

(2) Vi: 0 dB~ 200 mV at 60 n. 

Fig. 5 The a.f. output voltage at pin 8 as a 
function of the input voltage with SFC 5,5 MA 
at the input (see Fig. 2). 

10/<D 

7284981 

Fig. 4 Resistor conditions for 
curves in Fig. 3. 

noise l\. ~ m=30% 
-Bof---+-.:·-f--+L"-~f---=t:=::::j:::=f=""~+::_d 

-80 h 1 )'--.. 3 0 µ v j---, 

r---t----l----1-----l----+---l----=:t:::-::j:":::=l==I 
-100'---L--'-+---+_f---+-~-+---+~ 

-100 -80 -60 -40 -20 
V; (dB) {2) 

(1) V0 af with de-emphasis at fm = 1 kHz; 
0 dB~ 770 mV; 
curve a: M = ± 50 kHz; dtot = 3%; 
curve b: M = ± 25 kHz; dtot = 1%. 

(2) VF 0 dB~ 200 mV at pin 14. 

Fig. 6 The a.f. output voltage at pin 8 
as a function of the input voltage with 
broadband input (60 m. 



Sound i.f. amplifier/demodulator for TV 

10 15 Vp(V) 20 

Fig. 7 The a.f. output voltages at pins 8 
and 1 as a function of the supply voltage; 
OdB~770mV. 

Fig. 9 Supply current and the reference 
voltage at pin 4 as a function of supply 
voltage. 

l TBA120U 

...____ 

-100 - 50 .6 Vo (af) (dB) 

Fig. 8 Total distortion as a function 
of the a.f. output voltage change. 
------0 dB~ 900 mV over i.f. (pin 8) 
- -- --0 dB~ 1,15 V (pin 8) 
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_II 
REFERENCE COMBINATION 

TBA540 
TBA540Q 

The TBA540 is an integrated reference oscillator circuit for colour television receiv
ers incorporating an automatic phase and amplitude controlled oscillator employing 
a riuartz crystal, together with a half-line frequency synchronous demodulator cir -
cuit. The latter compares the phases and amplitude of the swinging burst ripple and 
lhe PAL flip-flop waveform, and generates appropriate a. c. c., colour killer and 
identification signals. The use of synchronous demodulation for these functions per -
mit s a high standard of noise immunity. 
~ 

QUICK REFERENCE DAT A 

Supply voltage 

Total current drain 

R- Y reference signal output 
peak-to-peak value 

Colour killer output: colour on 
colour off 

A.C.C. output voltage range 
at correct phase of PAL switch 

at incorrect phase of PAL switch 

PACKAGE OUTLINES 

TBA540 : 16-lead DIL; plastic (SOT-38). 
TBA540Q: 16-lead QIL; plastic (SOT-58). 

January 1980 II 

V3-16 

I3 

v 4-16(p-p) 

V7-16 
V7-16 

V9-J6 

Y9-16 

nom. 12 v 
typ. :33 mA 

typ. l,:; v 
typ. 12 v 
< 250 mV 

+4 to +o, 2 v 
+4 to +11 v 
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II 
TBA540 
TBA540Q 

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

Voltage 

Supply voltage V3-16 max. 1:3. 2 v 

Power dissipation 

Total power dissipation at T amb = 50 °c Ptot ffiEIX. 680 mW 

Temperatures 

Storage temperature Tstg -55 to +125 OC 

Operating ambient temperature Tamb -20 to +60 oc 

CHARACTERISTICS at V3-16 = 12 V; Tamb = 25 °c; V5-16 M 0. 7 V 
(burst signal input); VS-16(p-p) = 2. 5 V (P.A. L. square wave in
put) Measured in circuit shown on page 4. 

Output signals 

~:... Y_ r~~~e~c~ _2~a!_ ~u.!J>.::.t_ 
peak-to-peak value 

g<?_!~~ ~i!:.!i:! _?~q:ui: colour on 
colour off 

~._c _:_ c;:_. _ o~t_pi:! ~i_g~!._ :i::i~g~ 

at.correct phase of P.A. L. switch 
at incorrect phase of P.A. L. switch 

Oscillator section (amplifier) 

g-tE_Ui ~e~~t~~~ 

g-tE_ui ~a_p~g~~e 

~~t~~Ji'.:!:.~ 

Reactance control section 

~~~~ Ji'.:!:.i~ with pins 13 and 14 interconnected 

~~~ ~ _£12_<1~~ _?!._g~~ G 15- 2 with phase difference 

between burst and reference signal 

Supply current consumption 

April 1973 

11 

v 4-16(p-p) typ. 

V7-16 typ. 
V7-16 < 

l. 5 v 
12 v 

250 mV 

V9-16 
V9-16 

+4 to 10. 2 V 

R1S-l6 

C15-16 

G1s-1 

G1s-2 

t.G15-2 

2.lf 5-4 

-14 to +11 V 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

II 

3. 5 kQ 

5 pF 

4. 7 

1. 3 

5 
rad 

33 mA 

61 



Burst 
input 

TBA540 
TBA540Q 

PINNING 

1. Oscillator feedback output 
2. Reactance control stage feedback 
3. Supply voltage (12 V) 
4. Reference waveform output 
5. Burst waveform input 
6. Reference waveform input 
7. Colour killer output 
8. P.A. L. flip-flop square wave input 

APPLICATION INFORMATION 

+12V 

680 
il 

1nF 
-----JI--~~~~~-+--~~ 

Cl 

82pF 

II 

9. A . c. c. output 
10. A. C. C. level setting (see also pin 12) 
11. A. C. C. gain setting 
12. A. C. C. level setting (see also pin 10) 
13.} D. C. control points for 
14. oscillator phase control loop 
15. Oscillator feedback input 
16. Earth (negative supply) 

(R-YI 
Reference outputs 

18-YI -(R-YI 

60pF 
100mH 

Colour killer 
output ITBA520) 

+12V 

H / 2 input 
ITBA560) 

t 
330nF T 

J 

TBA540 

13 12 11 10 

+12V A.CC output 

62 II 

R6 
10k0 

I TBA5601 

... ldent output 
ITBA5201 
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~II 
APPLICATION INFORMATION (continued) 

The function is quoted against the corresponding pin number 

1. Oscillator feedback output 

TBA540 
TBA540Q 

The crystal receives its energy from this pin. The input impedance is approxi -
mately 2 kQ in parallel with 5 pF. 

2. Reactance control .stage feedback 
This pin is fed internally with a sinewave derived from the reference input (pin 
6) and controlled in amplitude by the internal reactance control circuit. The p!Ja se 
of the feedback from pin 2 to the crystal via C 1 is such that the value of Cl is ef
fectively increased. Pin 2 is held internally at a very low impedance therefore the 
tuning of the crystal is controlled automatically by the amplitude of the feedback 
waveform and its influence on the effective value of C 1. 

3. Positive 12V supply 
The maximum voltage must not exceed l:l. 2 V. 

4. Reference waveform output 
This pin is driven internally bythc regenerated subcarricr waveform in R-Yph<ise. 
An output amplitude of nominally 1. 5 V peak-to-peak is produced at low impedance. 
No d. c. load to earth is required. A d. c. connection between pins 4 and 6 is, how
ever, necessary via the bifilar coupling inductor. The function of this inductor 
is to produce, on pin 6, a signal of equal amplitude <ind opposite phase (-(R-Y)) 
to that on pin 4. Acentret<iponthe inductor, connected to earth via a d.c. block
i.ng capacitor, is therefore necessary. 

5. Burst waveform input 
A burst waveform amplitude of 1 V peuk-to-peak is required to be a. c. -coupled 
to this pin. The amplitude of the burst will normally be controlled by the adjust
ment and operation of the a. c. c. circuit. The input impedance at this pin is ap
proximately 1 kQ and a threshold level of 0. 7 V must be exceeded before the burst 
signal becomes effective. A d. e. bias of 400 mV is internally derived for pin 5 
The absolute level of the tip of the burst at pin 5 will normally reach 1. 25 V (l. S V 
peak-to-peak burst amplitude). Under abnormal conditions the burst amplitude 
should not be allowed to exceed ,j V peak-to-peak and a limiti11g condition will be 
reached in the i.e. which inhibits the performance of the plwsc lock lonp. 
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TBA540 
TBA540Q l 

APPLICATION INFORMATION (continued) 

6. Reference waveform input 
This pin requires a reference waveform in the -(R-Y) phase, derivedfrompin4 
via a bifilar transformer (see pin 4), to drive the internal balanced reactance 
control stage. A d. c. connection between pins 4 and 6 must be made via the 
transformer. 

7. Colour killer output 
This pin is dri vcn from the coll cc tor of an internal switching transistor and re
quires an external load resistor (typical lO kQ) connected to +12 V. The unkil
led and killed vol'tagcs on this pin are then +12 V and< 250 mV respectively. 
(The voltage on pin 9 at which switching of the colour killer ot1tput on pin 7 

occurs is nominally +2. 5 V 

8. P.A.L. flip-flop square wave input 
A 2.5 V peak-to-peak square wave derived from the P.A.L. flip-flop (in the 
TDA520 demodulator i. c.) is required at this pin, a. c. -coupled via a capacitor. 
The input impedance is about .). 3 kQ. 

9. A.C.C. outptlt 
An emitter follower provides a low impedance output potential which is negative
going with a rising burst input amplitude. With zero input signal the d.c. po
tential produced at pin 9 is set to he +4 V (RVl). The appearance ofa burst 
signal on pin 5 wlll cause the potential on pin 9 to go in a negative direction in 
the event that the P.A. L. flip-flop is identified to be in the correct phase. The 
range of potential over which full a. c. c. control is excercis"d at pin 9 is dcctcr
mined by the control characteristics of the a. c. c. amplifier i.e. for the Tl3A560 
from 1 V to CJ. 2 V. The potential at pin 9 will fa 11 to a val uc witliin this range as 
theburstinputsignalisstabilisedat l.SVpeak-to-pcak. The latter condition is 
achieved by correct adjustment of RV2. If, however, the P.A.L. flip-flop phase 
is wrong the potential on pin 9 will movc.e positively. The potential divider RS, 
R6 will then opc.eratea P.A.L. switch cut-off function in theTDA520 demodulator 
i. c. The switching of the colour killer output at pin 7 is designed to occur as the 
potential on pin 9 moves past +2. 5 V. 

10. A.C.C. level setting 
The network connected between pins 10 and 12 balances the a.c.c. circuit and 
RVl is adjusted to give +4 V on pin 9 with no burst input signal to pin 5. 

CS provides filtering. 

11. A.C.C. gain control 
RV2 is adjusted to give the correct amplitude of burst signal on pin 5 ( l. 5 V peak
-to-peak) under a.c.c. control: 

12. Sec pin 10. 

13. Sec pin 14. 
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JI 
APPLICATION INFORMATION (continued) 

14. D. C. control points in reference control loop 

TBA540 
TBA540Q 

Pins 1:3 and 14 are connected to opposite sides of a differential amplifier cir
cuit and ore brought out for the purposes d. c. balancing of the reactance stage 
and the connection of the bandwidth-determining filter network. The convention
al double time constant filter networb are R2, C2, R3, C3 and R4, C4. The 
cl.c. potentials on these pi11" aLe 11ominally+7,2 V. 

IS. Oscillator feedback input 
The input impedance at this pin is nominally 3. 5 kQ in parallel with 5 pF. Nod. c. 
connection is required on this pin. The voltage in the i. c. between pin IS and 
pin 1 is nominally 4. 7 times. 

16. Negative supply (earth) 

PERFORMANCE AND COMMENTS 

Initial adjustment 

(a) Remove burst signal. 

(b) Short-circuit pins 13-14. Adjust oscillator to correct frequency by Cl. Remove 
short circuit. 

(c) Set the a. c. c. level adjustment RV 1, to give +4 V on pin 9. 

(d) Apply burnt signal. 

(e) Adjust a. c. c. gain, RV 2, to give a burst amplitude of l. 5 V peak-to-peak on pin S. 

Phase lock loop performance (with crystal.type 4322 1.52 0110) 

(a) Phase difference between reference and burst signals for ±400 Hz deviation of 
crystal frequency, ± 10°. 

(b) Typical holding range, ± 600 Hz. 

(c) Typical pull-in range, ± 300 Hz. 

(d) Temperature coefficient of oscillator frequency, i. c. only, 2 Hz/°C. 
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_JI TBA720A 
TBA720AQ 

LINE OSCILLATOR CIRCUIT 

This circuit has been designed for use as line-oscillator and rcact<rncc stage in colour 
and monochrome t. v. receivers. 
The circuit consists of a Miller-integrator-oscillator followed by c1 pulse shaping circuit. 
which delivers a positive pulse of 8 V and adjustable width. The available output current 
is in excess of 60 mA. Finally a supply voltage take-over switch for stC1rting purposes ;s 
built in. The TI3A720A can co-operate with the TllA890. 

Supply voltage 

Starting voltage 

QUICK REFERENCE DATA 

Required input signals 

D. C. control voltage at pin l 
at pin .3 

Delivered output signals 

Output voltage at pin 5 
no load: peak-to-peak value 

Output current at pin 5 

VtJ-16 typ. 12 V 

V CJ_ 16 8 to 12 V 

Vt- 16 

V:l- l 6 

2. 4 to .'i. :J V 
2.4 to .S.:l V 

Vs-16(p p) typ. 

ls < 

H V 

60 111A I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~----' 

PACKAGE OUTLINES 

TBA720A : 16-lead OIL; plastic (SOT-.38). 
TBA720AQ: 16-lead QIL; plastic (SOT-58). 
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II 
TBA720A 
TBA720AQ 

RATINGS Limiting values in accordance w.ith the Absolute Maxi1uum System (IEC1:34). 

Voltages 

Supply voltage 

Starting voltage 

Currents 

Uutput current 

Power dissipation 

Total power dissipation 
when rnollnted on a printcccl-wiring boanl 

'fccrnperatures 

Sto1·agcc tccn 1pccra t ure 

Opccnnlng c1mbient tempc:rature 

v 11-16 

V9-16 

1-J 

plot 

Tstg 

Tamb 

max. 

max. 

n1ax. 

111<.JX. 

16 v 

15 v 

60 mA 

280 mW 

-55 to +12,S 0 c 
Orn +60 °c 

CHARACTERISTICS Mc:asu red in tlic: Lc:st set -up on page; 4 

Supply voltage 

Starting voltage 

CHARACTERISTICS at Tarnb •· 2.'i "t:; \! 11 _16 12 V 

Supply rnrrcnt 2) 

Required input signals 

D. C. cont ml voltage for nomina I frcquency 
clt pin No, 1 and pin No, :l 

Duty cycle; regulation at pin No. 14 

Delivc;red output signals 

Output voltage at pin No. 5 
no load; peak-to-peak value 

Output current 

Duty cvcle; without regulation 

with regulation 

Rise t imcc at pin No. 5 
I ead ing edge of output pu I sc 

typ. 

> 

typ. 

V1 -16 = V3-16 

v l -3 typ. 

12 v 
10 to 13 \! 

8 v 1) 

10, 5 J!L\ 

7, 5 to 13,5 nu\ 

2,4 to 5,3 V 

2 kllz/V 

I 14 
typ. OµA 

+40(1 to -400 µ,\ 

Vs-16(p-p) typ. 8 v 
I5 60 mA 

6 I typ. 40 % 
I 35 to 45 

6 2() to 60 '){, 

tr typ. 200 ns 

l) Maximum starting voltage should not exceed the value of the supply voltage minus l volt. 

2l No load connected to the output. When the output is loaded, the extra current is: o x I, 
in which 6 = duty cycle of output pulse and I = current flowing during output pulse. 

April 197.3 
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TBA720A 
TBA720AQ 

CHARACTERISTICS (continued) 

Rdative frequency deviation for 6V 11 = 1 V 

Rdativce frequency deviation for change of 
ambient temperature 2.S to .SS 0 c 

Allowable hum-ripple on supply line 
(pcak-to-pceak value) 

Tcest scl-up 

1snFi 
8 

V3 ±/W 

2.4 to 5.3V 
3 

14 

70 

starting 
voltage 

9 

TBA720A 

56k.Cl. 

II 

6Vll-16(p-p) typ. 

supply 
voltage 

+12V 

11 

5 _f[BV 

6 

13 16 

7262364.1 

II 

') (F 
""" /uC 

100 rnV 

April l97) 
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APPLICATION INFORMATION 

Tiie TBA720A with the TBL\890 or TBL\900 in a receiver with transistorized line deflection . 

VIDEO DETECTOR 

1\. m 

l OnF 

SYNCHRONISATION 

video 
out Vsync 

I f I h 

J.68µF 

_ ~8~ I+ 112nF 

12 1,3 

TBA8~0 

4 

+12V 

68nF 

~~ 
+ 

r~~ 
rm J_ ' 33nT/ · / -=---- _J 

--- ag.c. 
+ IZV +12V 

12 

nFr 

g 
IOOnllOOµl 

i.f tuner i 
v~1ta2V 

+12V 

fly-back pulse 

1111111 

+ 

~7µF 
:sv1 

LINE OSCILLATOR 

82 
kn I 112okn 

+12V 

BZX79-
C12 

to line 
driver 
80232 

,1, 
I ;mn 
y1s.sw1 

I 

+185V 

715236<;2 

.......... 
ta ta 
)>)> 

"" l'IJ l'IJ 
00 
)>)> 
0 
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TBA720A II 
TBA720AQ 

APPLICATION INFORMATION (continued) 

Notes 

l. The TBA720A is intended to drive a line deflection circuit equipped with transistors. 

2. The duty cycle o can be adjusted by connecting a resistor between pin 14 and ground or 
the supply. 

:L 'CTleoscillat.ion frequency can be set between 10 kHz and 25 kHz by com1ecting a resis
tor between pins 4 and 13, and a capacitor between pins 12 and 13. 

4. 1\t a nominal oscillation frequency of 15,625 kHz, the frequconcy deviation is limited to 
:±:1, 3 kllz to safeguard the line timebaHe output circuits. 

S. lleHides the oHcillator, the TBA 720A incorporates a reactance stage and a supply voltage 
take-over swilch for starting purposes (pin 9). The latter can be: trned to advantage: if 
the 12 V supply is derived from the line flyback pulse. 

6. Pins 2, 7, 10 and 15 should not be connected. 

72 II II April 1973 



LIMITER/ AMPLIFIER 

TBA750C 
TBA750CQ 

The TBA750C is a limitier/amplifier with f.m. detector, d.c. volume w11troi and a.f. preampl1tter. It is 
intended for 4,5 MHz, 5,5 MHz or 10,7 MHz. The limiter/amplifier is a four-stage differential amplifier 
that gives very good noise and interference suppression. The detector is of the balanced type. The d.c. 
volume control stage has excellent control characteristics with a control range of more than 80 dB. 
The a.f. preamplifier can drive a triode-pentode output stage or a class-A push-pull transistor output stage. 

QUICK REFERENCE DATA 

Supply voltage 

Total current drain 

Frequency 

Input voltage at start of limiting 

A.M. rejection at Vi= 1 mV 

A.F. output voltage at Llf = ± 15 kHz 
atpin16 

D.C. volume control range 

PACKAGES OUTLINES 

TBA750C: 16-lead DIL; plastic (SOT-38). 
TBA750CO: 16-lead QI L; plastic (SOT-58). 

V2-5 

I tot 

fo 

Vi lim 

C< 

Vo(rms) 

typ 

typ 

typ 

typ 

typ 

> 

12 v 
34 mA 

5,5 MHz 

130 µV 

45 dB 

2,7 v 
80 dB 

October 1977 73 
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R3w 8~0 

4cr--i..,.TR1 ~ 
R1u R2 

2,7 2,7 
kil kil 

w~i0 .J 
TR6 

R7 
3,5 
kil 

1111111 

I RS R10 
800 800 
Il Il 

TR7 

TRu1 111'1.IVI 

TR11 

I 

R12 
3,6 
kn 

R13 
400 
Il 

TR12 

I 11\1.JI 

R15 
400 
Il 

I I 1'1~ I 

Fig. 1a. 

.l 
R18 
320 
Il 

TR16 l 
TR17 

I 

R17 
3 

kn 

I 1 "IUI 

10 

~~~~~~~-.~~..-~-+-~~~+a 

.l I I ........, 

l ~R22 
t TR23 

j 11'\.LVI I I 

I 

R27 
2,5 
kil 

I I"-- I 

7Z67456 

d 
I 

g 

-I -I 
OJOJ 
)> )> 
-...J -...J 
01 01 
00 
00 
0 



_j 
0 
~ 
0 

I 
0-
~ 

co ...... 
...... 

...... I U1 

'i1 14 

T r o2 

a-- R58 n OR60 
4, 7 200 
k ,1 il. 

R29 
2,5 
k!l 

b_.-------+-----+---+-----~ 

;,. 
.......... 1 J 

---....-o-+---+---+---------+------+--+---D12 

R48 
1,1 
k fl 

+ 016 

1 1R34 
2,7 I ~ +---l TR42 I TR 44 1----4 I H TR47 L--..o15 

. ,. __ ' ' k!l 

RSO~ • ~R53 ~R54 11~y 
R28 R33 R37 I R42 R44 

y'4ka 3AO D6T 4RO ~~ 300 2,7 1,3 240 4,5 
!l k !l k!l !l k fl 

i 

L::J Fig. 1b. 0 
;:;:57457 2 13 1 

1111111 

,-
3· 
.... 
~ ,, 
.[ 
..... 
~· 

I 
-f -f 
OHD 
)> )> 
-....J -....J 
(JI (JI 

I 
00 
()() 
0 



-----

TBA750C 
TBA750CQ 

RATINGS 

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

Supply voltage V2-5 

Storage temperature 

Operating ambient temperature 

Power dissipation 

1000 
mqximum allowable total power 

Ptot 

(mW) 

750 

dissipation versus ambient temp. 

500 

250 

0 
0 

CHARACTERISTICS 

Measured in test circuit Fig. 3. 

Supply voltage range 
see also Fig. 4 

l"'> 

~ 

25 50 

Total current drain; pin 15 not connected 

s;i 

75 

Fig. 2. 

Input limiting voltage at V 0 = -3 dB (r.m.s. value) 

I. F. output voltage at pins 6 and 7 
(peak-to-peak value) 

A.M. rejection 
Vi= 1 mV 
Vi= 10mV 
Vi=100mV 

D.C. volume control range; see also Fig. 5 

A.F. preamplifier voltage gain 
pin 1 to pin 16 

Input resistance at pin 1 

ISi 

100 

~ 

Tstg 

Tamb 

7Z62159 

,..., 
12 5 150 

lamb (°C) 

V2-5 

12 

Vi lim(rms) 

v6-5(p-pl 
v7-5(p·pl 

0: 

0: 

0: 

Gv 

Ri 

max 16 v. 
-55 to+ 125 oc 

-25 to + 55 oc 

10 to 25 v 

25 to 45 mA 

typ 130 µV 

I typ 380 mV 
J 

typ 45 dB 
typ 50 dB 
typ 55 dB 

> 80 dB 

typ 10 
;;. 35 kn 

* Allowable only if the dissipation in the IC is limited by means of a series resistor in the supply (see 
also Fig. 4). 
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Limiter/amplifier 

CHARACTERISTICS (continued) 

A.F. output voltages (r.m.s. values) 
Lif = ± 15 kHz; fm = 1 kHz 

Total harmonic distortion 
at pin 12; Lit= 15 kHz 

at pin 1 with respect to pin 16; Vo(rms) = 3 V 

r.f. 
generator 

5.SMHz 

a.f. 

generator 

a.m. 

modulator 

1nF 

J 
V1Q-5(rms) \ 
V11--5(rms) J 

V12-5(rms) 

VJ6-5(rms) 

dtot 

dtot 

+ 
10µF 

I •12V 

TBA750C 
TBA750CQ 

typ 

typ 

typ 

typ 

typ 

Ri=100kn 

a.f. 
bandpass 

filter 

65 mV 

250 mV 

2,7 v 

3 % 

2,6 % 

a.f. 
selective 
voltmeter 

Fig.3 Test circuit; for f.m.: f 0 = 5,5 MHz; Lit=± 15 kHz; fm = 70 Hz. 
For a.m.: m = 0,3; fm = 1 kHz. 
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TBA750C 
TBA750CQ 

Rs 

f--t--+--+--+--+--+->-+---+--+--+--+--t-RSmax 14;:2 
1---t--+-~~~~r-+-+--+--l-+---+----1--+--+--t--+-+-1---t-+-~L-C-'IG~Y- R Sm in -+-t----1 

3001---t--+--+--+---+-+-t--t---+--+--1-+---+----1--+----+--t--+-+-t--t---+-Lpt,-~~l;;z'+-+-+--t--+--+---i 
~If 

(fl_) t---t----1 pin 15 unloaded 

Fig. 4 Maximum and minimum values for the power supply series resistance ( R5). 

Or-i--,-r-..-.,-,-,--,---,----,-,-,-,-,--,--,-,--r=_...,.-,--,----,-,-r-'rn~·~"'~'~' 
1--1---+--l--+--+-+-~--+-l--+---J---+---j---+-~~~ .... +}-1_ .... t-+---+-+--+--+-+-+-4---t---1-z m ~ 

:!:'. YI 
g v 
l-251--t--+----+--+--+--+->-+---+--+-~]7-#-+-17-+--+--+--+->-+---+--+--t-+-+-+-",-+--+--+-+l-1 
~ ~~-+-+--+--+-+-l-+-+---+-~"1-+---+----1--+--+-t--+-+-1---t-+--+--+--+-+~~--t-l-~ 

~ --+---+-+-+-"--+-+--+--+-+-f-+---+--+---+--+-+--<-~ 
_1J 

-50t-t-t--+--t--+-+-l---l.IL.---+--t--l-+--+----l--+-+--t--+-+-t--t---+--+--t--+--t-+--+-t---1 
j 

I 

-75t-t---+--+--+-rri++-+--+-+--+--+--+-+-1-+-+--+-+--+-+---+--+--+-+-11-+-+--+--+-1 

Fig. 5 Remote control characteristic. 
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Limiter/amplifier J 
---

APPLICATION INFORMATION at f = 5,5 MHz 

from C1 
video~,___.~~ 

detector 3•3 pF 

C2 
47pF cs 

22nF 

22pF 

Fig. 6. 

C7 

-l 
10nF 

10 

cs 
22pF L3 

Note 

11 

C10 

TBA750C 

C11 

22nF 

R4 
1,6 
kfi 

+12V 

TBA750C 
TBA750CQ 

16 v, 
a.f. output 

L1 = 18µH;OL1 =36 

L2 = 2,2 µH; OL2 = 21 

L3 = 0,84 µH; OL3 = 22 

OL 1 • OL2 and OL3 are the loaded 0-factors. 

The transfer ratio of the input bandpass filter: V2 = 0,54. 
V1 

The peak-to-peak bandwidth of the detector S-curve is 300 kHz. 

October 1977 79 





II 
TBA890 
TBA890Q 

TELEVISION SIGNAL PROCESSING CIRCUIT 

The TBA890 is a silicon monolithic integrated signal processing circuit for mono
chrome and colour television receivers. 

It combines the following functions: 
- video pre-amplifier with emitter-follower output and short circuit protection. 
- blanking facility for the video amplifier. 
- gated a. g. c. detector supplying the a. g. c. voltages for the vision i. f. amplifier 

and tuner. 
- noise cancelling circuit in the a. g. c. and sync separator circuits. 
- sync separator. 
- automatic horizontal phase detector 
- vertical sync pulse separator. 
The circuit is designed for receivers equipped with tubes or transistors in the de
flection and video output stages. 
The control stages in the i. f. amplifier and the tuner have to be equipped with n -p-n 
transistors. The circuit is developed for signals with negative modulation. 

QUICK REFERENCE DATA 

Supply voltage Vp typ. 12 v 

Ambient temperature Tamb typ. 25 °C 

vicieo-inpur-vo1iage-<rea1<--i:0 :iieai<-v-aliie)--v 9 :1-6<'i->--r)- ---t"YP~ ----2,-1- - --v----
Voltage gain of the video amplifier 

A.G. C, voltage for i. f. part 

A.G. C. voltage for tuner 
Output voltage range horizontal phase 

detector 
Vertical sync output voltage (positive 

going pulse; peak-to-peak value) 

PACKAGE OUTLINES 

TBA890 : 16-lead DIL; plastic :(SOT-38). 
TBA890Q: 16-lead QIL; plastic (SOT-58). 

January 1980 

11 

Gv 

V7-16 

v 6-16 

V2-16 

v 14-16(p-p) 

typ. 7 dB 

1,0 to 12 v 
0, .3 to 12 v 

2 to 10 v 

typ. 11 v 

II 81 
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TBA890 
TBA890Q 

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

Supply voltage 

Power dissipation 

Temperatures 

Storage temperature 

Operating ~"'"ient temperature 

15~ 

50 

Vp 

Ptot 

Tstg 

Tamb 

p.:;.."'-. R,;;!, 

60 

max. 20 yl) 

max. 700 mW 

-55 to l 125 "C 

-25 to +80 oc 

1 

70 Tamb (°C I 80 

Maximum allowable nominal supply voltage as a function of the maximum ambient 
temperature. 

1) Allowed only while receiver is warming up. 
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TBA890 
TBA890Q 

CHARACTERISTICS 

Supply voltage range 

11 

See curves on page 83 

The following characteristics are measured in the circuit on p. 87 at Tamb = 25 °c; 
Vp=l2V. 

Video amplifier 

lnput resistance R9-16 > 30 kQ 

Input capacitance C9-16 < 3 pF 

Bandwidth (3 dB) B > 5 MHz 

Linearity (m) > 0.9 

Rise time and fall time at the output tr; tr < 50 ns 

Voltage gain Gv typ. 7 dB 

Video input voltage (peak-to-peak value) V9-16(p-p) typ. 2. 7 vl) 

D. C. bias video detector voltage Vbias typ. 6 v2) 

Video output voltage (peak-to-peak value) Vu-16(p-p) typ. 6 vl) 

Black level at the output VU-16 typ. 5 v3) 

Available video output current (peak value) IuM ,;; 30 mA4) 

T?!".1::'!:l!c':".!;'. _o_n_ !l~<: _v_i?~?- ';!~tp_u_t_ ~C?~t!:lg~;_;-

I. C. processing spreads ±6.V 11-16 < 420 mv5) 

Temperature drift -6.Vll-16 typ. 1. 8 mv;0 c 
Spreads over a. g. c. expansion (entire 

range) ±6.Vll-16 < 100 mv6) 

Supply voltage 6.Vll-16 typ. 0.5 
6.Vp 

1) Signal with negative going sync.; this value is obtained only when the input signal 
meets the C. C. I. R. standard. 

2) A voltage divider with 53 tolerance resistors is required between pin 9 and sup -
ply terminal. 

3) Only valid if the video signal is in accordance with the C. C. I. R. standard. 

4) Thetotalloadonpin ll must be such that the d.c. output current Ill,;; 15 mA. 

5) The spreads of the voltage divider for the bias of the video detector of ± 53 is 
included in this figure. 

6) Variation about a nominal condition, the i. f. being fully controlled and the tuner 
uncontrolled. 
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11 

CHARACTERISTICS (continued) 

I. C. processing spreads 

Temperature drift 

Spreads over a. g. c. expansion (entire 
range) 

Supply voltage 

Video blanking 

Input voltage (peak-to-peak value) 

Input resistance 

Output voltage during blanking 

A.G. C. circuit 

Range of control voltage i. f. amplifier 

Range of control voltage tuner 

Signal expansion for full control of 
i. f. amplifier and tuner 

Current i. f. control point 

Current tuner control point 

Current i. f. control point for tuner 
take-over 

Keying input pulse (peak-to-peak value) 

Input resistance 

±t..V11-16 

-t..Vll-16 

±t. v ll-16 

t..Vll-16 

t..Vp 

V10-16(p-p) 

R10-16 

Vn-16 

v 7-16 

v 6-16 

I7 

V5-16(p-p) 

R5-16 

< 420 

typ. 1. 7 

< 130 

typ. 0.4 

1 to 5 

typ. 

< 500 

1 to 12 

0.3 to 12 

typ. 0.5 

< 20 

< 20 

see note 4 

see note 5 

typ. 2 

TBA890 
TBA890Q 

mvl) 

mv;0 c 

mv2) 

v 

kQ 

mV 

v3) 

v:l) 

dI3 

mA 

mA 

kQ 

1) The spreads of the voltage divider for the bias of the video detector of ± 53 is in -
eluded in this figure (pin 9). 

2) Variation about a nominal condition, the i. f. being fully controlled and the tuner 
uncontrolled. 

3) Positive going at increasing input signal. 

4) This value depends on the ratio between the external impedances on pins 6 and 7. 
With equal impedances the current of the i. f. control point at tuner take -over will 
be about 163 from its maximum value (minimum control voltage). 

5) Negative going pulse is required. The voltage during scan should be between 1 V 
and 2 V. 

November 1971 II 
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TBA890 
TBA890Q 

CHARACTERISTICS (continued) 

Horizontal synchronization circuit 

Sync. separator 

Output voltage range of phase detector 

Control steepness 

Phase deviation between front edge sync. 
pulse and front edge flyback pulse 

Variation <Po caused by internal spreads 

Output voltage range as a frequency detector 

Vertical synchronization circuit 

Output voltage vertical sync. pulse generator 

Output impedance 

V2-16 

s<P 

<Po 

Mrpo 

V2 -16 

v 14-16 

Rl4-16 

II 

see note 1 

2 to 10 v2) 

typ. 2.5 V /µs 3) 

typ. 1. 5 µs 

typ. 0.3 µs4) 

4 to 8 v5) 

typ. 11 v 

typ. 2 kQ 

1) The sync. pulse is sliced about 25% below top sync. level. A sliding bias circuit 
makes the slicing level independent of the signal strength. 

2) Nominal voltage 6 V. 

3) Higher values of this control steepness can be obtained by changing Rs (see cir -
cuit on page 7). For example Rs = 56 Q, S<P = 5 V /µs and Rs = 0, Srp = ? 25 V /µs. 

4) In addition to this figure ± 7% of the retrace time of the sawtooth generated on pin 
3 has to be added to find the total spreads of rp 0. 
This value of ± 7% is obtained only when the tolerance of the capacitor connected 
to pin 3 does not exceed ± 10%. 

5) Nominal voltage 6 V. 
The load impedance on pin 2 of the circuit on page 7 is about 50 kQ, 
When a higher impedance is used (tube equipped reactance stage) values from 2V 
to 10 V can be reached. 
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II 
APPLICATION INFORMATION 

to fly-wheel 
filter 

+12V 

T 
to vertical 
oscillator 

TBA890 

.....,_ A _,r-· +6V 

39nF 

A A 
U lf: ___ +3V -------' 

--- -- ----av 

November 1971 

+12V 

to video 
output stage 

IOnF 

TBA890 
TBA890C 

n-p-n 
tuner 

i.f. 





II II 
TCA640 

CHROMINANCE AMPLIFIER 

FOR SECAM OR PAL/SECAM DECODERS 

The TCA64() is an integrated chrominance amplifier for either o SECAM decoder or a 
double standard PAL/SECAM decoder. 
Switching of the standard is performed internally, controlled by an external applied d. c. 
signal. 
In addition to the chrominance amplifier the circuit also incorporates a 7, 8 kHz flip-flop 
and an identification circuit for SECAM. 
For PAL identification the circuit included in the TllA540 should be used. 
Furthermore, the TCA640 incorporates a blnnking circuit, a burst gating circuit nnd a 
colour killer detector. 

Supply voltage 

Supply current 

Chrominance input signals 
(peak-to-peak value) 

QUICK REFERENCE DATA 

v:3-5(p-p) 

v 14-2 

114 

PAL 

> 
< 

4 
80 

Chrominance output signals 
(peak-to-peak value) V1s-2 (p-p)} 

v typ. 1-2 (p-p) 
500 

Burst output (closed a. c. c. loop) 
(peak-to-peak value) 

System switching sih>nal 

Burst blanking of chrominance signal 

Chrominance blanking at field 
identification 

Square-wave output (7, 8 kHz) 
(peak-to-peak value) 

PACKAGE OUTLINE 

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

January 1980 

II 

V I:l-2(p-p) typ. 

v 4-2 typ. 12 

> 40 

> 

v 12-2(p-p) typ. :3 

II 

nom. 12 V 

nom. ;37 mA 

SE CAM 

7 mV 
400 mV 

2000 mV 

v 

0 v 

dll 

40 dB 

:3 v 

89 
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TCA640 

II II 
RATINGS Limiting values in accordance with the Absolute Maximum System (!EC 134) 

"'!_ oltage 

Supply voltage v 14-2 

Power dissipation 

Total power dissipation 

Temperatures 

Ston1ge temper::iture 

Operating ambient temperature 

CHARACTERISTICS measured in the circuit on page 6 

Supply voltnge v 14-2 

Required input signals at V 14_2 = 12 V and T amb = 25 °c 

C:hrominance input signal 

pc,1 k-to-pea k vcilue 
f PAL 

V:J-S(p-p) \ SECAM 

Auto1rn1tic chrominance control starting v 16-2 PAL 

Flyback pulses for blanking and 

burnt/identification lines-keying 

Line flyback pulses (positive) 

pea k-to-peci k vcilue v 6-2(p-p) 

Field idenfication pulses (positive) 

pe,1k-to-penk vnluc v7-2(p-p) 

System switch signed v 4-2 
{PAL 

SE CAM 

= Colour killer threshold v 16-2 PAL 

max. 13,2 v 

max. 625 mW 

-25 to +125 oc 

-25 to +65 °c 1) 

typ. 12 v 
10, 2 to 13, 2 V 

4 to 80 mV 
7 2) to 400 mV 

typ. 1, 2 v 3l 

See note 4 

4, .S to 12 V 

4 to 12 V 

7 to V14-2 V 
0 to 1 V 

typ. 2, 5 v 5) 

1) When a stabiliz('d power supply of~ 12 V is applied, Tamb is max. 75 °c. 
2) St,11:1 of limiting. 

3) A negative-going potential provides a 26 dB a. c. c. range. 

4) The line flyback pulses also provide the clock pulses for the flip-flop. 

5) The colour killer is operative above the quoted input voltage. 
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TCA640 

CHARACTERISTICS (continued) 

Obtainable output signals 

Chrominance output signals 

peak-to-peak value 

Phase difference between output pins 

Burst signal (peak-to-peak value) 

Identification signal 

peak-to-peak value 

Output resistance 

Flip-flop signal 

peak-to-peak value 

Colour killer 
killed 

unkilled 

V 15-2(p-p) } PAL 
V l-2(p-p) SE CAM 

6.cp 15-1 

v 13-2(p-p) 

l ll(p-p) 

R 11-2 

v 12-2(p-p) 

v 8-2 
lg 

v 8-2 
lg 

PAL 

PAL 

SEC AM 

Bandwidth of chrominance amplifier (-1 dB) 

at a carrier frequency of 4. 2 MHz 

Blanking 

burst rejection 

rejection identification lines 
with field identification 

PAL 

SEC AM 

425 to 575 
1. 8 to 2. 3 

1700 to 190° 

typ. 

l,4to2,4 

2 to 2. 9 

2, 5 to 3, 5 

< 0,5 
< 10 

v 14-2 
< 10 

> ± 1 

> 40 

> 40 

1) Over the a. c. c. control range the phase difference varies less than 2, 50. 

2) The burst is kept constant at 1 V peak-to-peak by automatic gain control. 

November 1974 II 

mV 
v 

1) 

2) 

mA 

kQ 

v 

v 
mA 

v 
µA 

MHz 

dl3 

dB 
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TCA640 

II 
APPLICATION INFORMATION 

amplifier 
balance 

seon 

1,Skfi 

22on 

+ 
r10µF 

chromina.nce 
output +12V 

100pF~ 

1,6kfi! 

chrominance chromlnance 
output Input 

Pinning 

1. Chrominance output 
2. Earth (negative supply) 
3. Chrominance input 
4. System switch input 
5. Chrominance input 
6, Line fly-back pulse input 
7. Field identification pulse input 
8. Colour killer output 

94 

11 

PAL 
burst 

..J"L flip-flop 
output l~I 

II 

LL 
+ + 

+ 
I 
I 

Qs.1kn 

o.22µFT r47µF 
'----'-' - ~~~°:~t killer 

0,1 _/\_ 

E. line fly-back 
IHI 

' 
0,1µF 

1kfi 

JL 
field identification 

pulse 

9.} Identification integrating 
10. capacitor (SECAM) 
11. Identification tank circuit (SECAM) 
12. Flip-flop output 
13. Burst output (PAL) 
14. Supply voltage (12 V) 
15. Chrominance output 
16. A.C.C. input 
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II 
APPLICATION INFORMATION (continued) 

The function is quoted against the corresponding pin number 

1. Chrominance output (in conjunction with pin 1.5) 

A balanced output is available at pins 1 and 15. 

II 
TCA640 

At SECAM reception a limited sigrwl of 2 V penk-to-peak is avnilable. st;irting from 
nn input voltage of 15 mV peak-to-peak. 
At PAL reception the output signal is 500 mV peak-to-pe8k for a burst signal of I V 
peak-to-peak. 
An external d. c. network is required which provides negative feedback to pin 3. The 
same holds for the feedback from pin 15 to pin 5. 
The figures for input and output signals arc hnscd on D 100% saturated colour bar signal. 

2. Negative supply (earth) 

3. Chrominance input (in conjunction with pin 5) 

The input sit,'Tlal is derived from a bandpnss filter which provides the required "bell" 
shape bandpass for the SECAM sit,'Tlal and a flat bnndpass for the PAL signal. 
The input sit,'Tlal can be supplied either in a balanced mode or single ended. Both inputs 
(pins 3and5) require a d.c. potentiill of about 2, 5 V obtained from a resistive divider 
connected to output pins 1 and 15. The figures for the input signals are based on a JOO% 
saturated colour bar signal and a burst-to-chrominance ratio of 1: 3 of the input signal (PAL). 

4. System switch input 

Between 7 V and the supply voltage, the gain of the chrominance amplifier is control
led by the a. c. c. voltage at pin 16. 
The chrominance amplifier then provides li.near n mplification required for the PAL sig11al. 
Between OV and 1 V the chrominance amplifier operates as a limiter for the SE CAM signal. 

5. Chrominance input (see pin 3) 

6. Line fly-back pulse input (in conjunction with pin 11) 

Positive going pulses provide 

- blanking of the chrominance signal at the outputs (pins 1 and 15). 

- burst gating for both PAL and SECAM. 
The carrier signal present during the second half of the bnck porch of the SECAM 
signal is gated. It provides line identification when the circuit L1C 1 (sec circuit on 
page 6) is tuned to 4,25 MHz (at C1 = 470 pF). 

- trigger signal for the flip-flop. 

7. Field identification pulse input (in conjunction with pin 11) 

Lih· the line fly-back pulses, positive going identification pulses provide hbnking 
and burst gating. 
To operate the TCA640 on the identification lines (SECAM)in the field blanking period 
the circuit L1C1 (see circuit on pagco 6) sl!ould bco tuncod to :3. 9 Milz and th<.: Cctpacitor 
CJ should be increas<.:d to 1 nF. The field fly-back pulse should be shaped so that its 
amplitude exceeds 4 V during the identification lines. 
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TCA640 

II II 
APPLICATION INFORMATION (continued) 

8. Colour killer output 

This pin is driven from the collector of an internal switching transistor and requires 
an external load resistor connected to the supply voltage. The killer is operative 
when the n. c. c. voltnge exceeds the threshold , when the SEC AM chrominance 
signal at the input is below the limiting level or when the flip-flop operates in the 
wrong phase. 

9. Identification intcgrnting C<1p<1citor (SECAM) 

10. Identificntion intcgrnhng c1p;icitor (SECAM) 

11. Identification detector tank circuit (see pins 6 and 7) 

12. Flip-flop output 

A square wave of 7, 8 kHz with an nmplitude of 3 V is available at this pin. 
An external load resistor is not required. 

1.3. llurst output (PAL) 

A 1 V peok-to-penk burst (kept constant by the a.c.c. system) is produced here. 

14. Supplv v»h<1gc (12'!) 

Correct operation occurs within the range 10, 2 to 13, 2 V. 
The power dissipation must not exceed 625 mW at 65 oc ambient temperature. 

15. Chrominance output (sec pin 1) 

16. A.C.C. input 

With the system switch input (pin 4) connected for PAL operation, a negative going 
potential gives a 26 dB range of a. c. c. starting at+ l, 2 V 
During SECAM operation, the voltage at the input should not exceed+ 0, 5 V, other
wise the SECAM idcntific<ition circuit and the colour killer become inoperative. 
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TCA650 

CHROMINANCE DEMODULATOR 

FOR SECAM OR PAL/SECAM DECODERS 

The TCA650 is an integroted synchronous demodulc1tor for both the SECAM mid PAL 
chromin<mcc si1-,rnals. 
Switching of the stonda rd is performed intern<1 lly, controlled by on cxtcrnn 1 <lppliecl 
cl. c, signo L 
In oclclition to the synchronous demoduL1tor, which delivers colour difference signals, 
the circuit also incorpo.rcites: 

- a PAL matrix, used for adding the cleL1yed and non-clebyecl sigiials to obtain sep<Hately 
the (R- Y) and (ll- Y) components of the chromirwnce si1-,rnal. 

- a PAL switch, which reverses the phase of the (R-Y) eomronent of the cilromimnce 
signal on alternating lines. 

- a SECAM switch, which performs the separnt:ion of the DR and Dfl components of the 
chrominmice sig1rnl by switching the delnycd mid non-dcfoyed sigrn1ls. 

- <1 SE CAM limiter. 
----------~-----------·--·---------··-------------~----

QUJCK REFERENCE DATA 

Supply voltnge 

Supply current 

Chrominonce input signals 
(peok-to-penk value) 

System switch input 

Colour difference output sigrrnls 
(peok-to-pcak value) 

Reference input sign<ils (PAL) 
(peak-to-peak value) 

Square-wnve input 
(peak-to-peak value) 

PACKAGE OUTLINE 

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

January 1980 

II 

V14-2 nom. 

114 nom. 

12 v 
36 mA 

P:rECAM _ 
V1-2(p-p)\ typ. 50 200 111 v 
V3-2(p-p)f 

v 4-2 tvp. 12 (1 v ___ __, 

(R-Y): v 12-2(p-p) typ. 1, 1 v 

(fl-Y): v 10-2(p-p) typ. 1,47 v 

v 6-2(p-pl I typ. v 
v7-2(p-p) I 

v 16-2 (p-p) typ. 3 v 

II 
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11 

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

Voltage 

Supply voltage 

Power dissipation 

Total power dissipation 

Temperatures 

Storage temperature 

Operating ambient temperature 

V14-2 

Tstg 

Tamb 

CHARACTERISTICS measured in the circuit on page 6 

Supply voltage V 14-2 

Required input signals at V 14-2 = 12 V and T mnb = 25 °c 

Chrominance input signal 
peak-to-peak value 

Input impedance 

PAL matrix 

Gain from both inputs to pin l:J 

Gain from both inputs to pin 15 

Gain difference from line-to- line 

Phase errors from line-to-line in the 

V1-2(p-p) PAL 
V 3-2 (p-p) SE CAM 

I z 1-21 
IZ3-21 

(R- Y) output for zero error in the (B- Y) output 

Output impedance 

SECAM permutator 

Diaphotie 

Output signal (peak-to-peak value) 

Output impedance 

v 13-2 (p-p) \ 
v 15-2(p-p) f 
1z13-2I l 
1z 15-21 I 

max. 13,2 

max. 510 

-25 to +125 

-25 to +65 

typ. 12 
10,2 to 13,2 

35 to 75 
150 to 400 

1, 2 to 2, 6 

2, 3 to 3, 3 

2, 6 to 3, 6 

< 5 

< 2,5° 

< 100 

< -46 

1, 6 2) to 2, 2 

< 100 

1) When a stabilized power supply of :s 12 V is applied, T amb is max. 75 °c. 

2) At 3n input voltage of 0, 15 V; at an input voltage> 0, 2 V the figure is 1, 7 V. 

v 

mW 

QC 

OCl) 

v 
v 

mV 
mV 

kQ 

% 

Q 

dB 

v 

Q 

100 II II 
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II 
CHARACTERISTICS (continued) 

Demodufator 

Chrominance input signal amplitude 

PAL: (B-Y): peak-to-peak value 
(R-Y); peak-to-peak value 

SE CAM: peak-to-peak value 

Input impedance 

Reference input signal amplitude 

PAL: peak-to-peak value 

SECAM: peak-to-peak value 

v 9-2 (p-p) 
v ll-2(p-p) 

v9-2(p-p) \ 
V11-2(p-p) f 

/Z9_2 I 
/Z ll-21 

v 6-2(p-p) 
v7-2(p-p) 

VS-2(p-p) 
v 8-2(p-p) 

Input impedance lZs-21; /Z7-2I 
JZ6-21; /Z8-21 

Colour difference output signal 

(R-Y); peak-to-peak value 

(13-Y); peak-to-peak wllue 

Output impedance 

Diaphotie at SECAM operation 

Diaphotie of the total circuit at frequencies 
corresponding to saturated green 
DR = 4, 72 MHz and 013 = 4, 04 MHz 

Square wave input 

peak-to-peak value 

Input impedance 

System switch input 3) 

PAL; 

SE CAM: 

1) Limiting starts at the quoted value. 

v 12-2(p-p) 

v 10-2 (p-p) 

JZ 10-2/ 

1z12-2I 

v 16-2(p-p) 

/Z 16-21 

II 
TCA650 

typ. 0, 22 v 
typ. 0,28 v 

l, 5 to 3 v 

kQ 

0. 5 to 1, 5 v 

0, 18 1) to l, 5 v 

0,75to 1.25 kQ 

0,99 to 1,21 v 2) 

l,:l2tol,62 v 2) 

2, 4 to 4, 2 ]«.) 

-40 dB 

2, .'i to 3, 5 v 
3, 8 kQ 

7 to V 14_ 2 v 

0 to l v 

2) The peak-to-peak clipping level for PAL is about 4, 7 V for (13- Y) and 3 V for (R- Y). 
The discriminator characteristic allows a maximum peak-to-peak output signal of 
3, 6 V for (B-Y) and 2, 4 V for (R-Y) (SECAM), 

3) The switching signal is applied to pin 4 via a resistor of 2, 7 k<~ (±10%). 

April 1974 
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__ 1_c_A_6_s_o_~l I II 
APPLICATION INFORMATION 

22pF 2,7kfi 

demodulated signal outputs 

+12V R-Y B-Y 

4,7 

6B~pf 0,1µF nf 

I +12V 
2,7 kfi 

~ 0,1µF 

hti +-f 
2 

4,7nF 

16 15 14 13 12 11 10 

TCA650 22pF 

4 

1nFT 1nFT 
2,7kfi 

undelayed signal delayed signal system 
input input switch 

--

Pinning 

1. Chrominance input 
2. Earth (negative supply) 
3. Chrominance input 
4. System switch input 
5. Reference (R- Y) input SE CAM 
6. Reference (R-Y) input PAL 
7. Reference (B-Y) input PAL 
8. Reference (B-Y) input SECAM 

102 

II 

1nF 

1 kfi 

r2nF 10nFT 10nFT 

amplitude 
setting 

R-Y 8-Y 
~-,-----' 

PAL reference input 
signals 

9. Chrominance (B- Y) , DB input 
10. Colour difference (B-Y) output 
11. Chrominance (R-Y), DR input 
12. Colour difference (R- Y) output 

black level 
setting 

4,25 MHz 
IB-YI 

13. Chrominance (R-Y), DR output 
14. Supply voltage (12 V) 
15. Chrominance (B-Y) , DB output 
16. Square wave input 
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II II 
TCA650 

APPLICATION INFORMATION (continued) 

The function is quoted against the corresponding pin number 

1. Chrominance input 

The blanked composite chrominance signal from pin 1 of the TCA640 is applied to 
this input via a resistive divider. 

2. Negative supply (earth) 

3. Chrominance input 

The blanked composite chrominance signal from pin 15 of tlw TCA640 is applied to 
thiR input via a delay-line, which has a delay time of 64 µs. 

4. System switch input 

The control voltage for switching the standard is applied to this input viu a resistor 
of 2, 7 kQ (± 10%). A decoupling capacitor of ut least 10 nl"' is recommended. Bl'twcen 
7 V and the supply voltage the circuit operates in the PAL mode, whereas between 
0 V and l V the mode SECAM is selected. 

5. Reference input for the (R- Y) demodulator 

The SECAM reference signal is applied to this pin. The reference signal is obtained 
from pin 11 via a tank circuit. The tank circuit is tuned such that the level at the 
(R-Y) output (pin 12) during black (f0 = 4, 4 MHz) equals the level during blanking (no 
signul). The output voltage amplitude ut pin 12 can be adjusted by damping the tank 
circuit. 

6. Reference input for the (R-Y) demodulator 

A PAL reference signal having (R-Y) phase is applied to this pin. 

7. Reference input for the (B- Y) demodulator 

A PAL reference signal having (B-Y) phase is applied to this pin. 

8. Reference input for the (B-Y) demodulator 

The SECAM reference signal is applied to this pin. The reference signal is obtai1wd 
from pin 15 via a tank circuit. The tank circuit is tuned such that the level at the 
(B-Y) output (pin 10) during black (f0 = 4, 25 Mllz) equals the level during 1i1,1nking (no 
signal). The output voltage amplitude at pin 10 can be adjusted by damping the tunk 
circuit:. 

9. Chrominance input to the (13-Y), DB demodulator 

The output signal of pin 15 is applied via a coupling capucitor of -.f, 7 nF. 

10. Output of the (B-Y) demodulator 

The output signal or the balance demodulator contains an r. r. ripple of twic<' tl-ic 
chrominance frequency to be filtered by a 11 filter. At SECAlv! the required de
emphasis circuit should be applied. 

11. Chrominance input to the (R-Y), DR demodulator 

The output signal of pin 13 is applied via a coupling capacitor of 4, 7 nl"'. 

April 1974 
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TCA650 

II 
APPLICATION INFORMATION (continued) 

12. Output of the (R - Y) demodulator 

See pin 10. 

13. Chrominance (R-Y), DR output 

II 

The (R-Y) component of the chrominance signal (DR component at SECAM) is present 
at this pin. 
The signal is applied to the input of the (R-Y) demodulator (pin 11) and to the tank 
circuit for the SECAM reference signal. 
The emitter followEer output should he loaded with a 2, 7 kQ resistor to obtain an 
output impedance of < 100 Q. 

14. Supply voltage (12 V) 

Correct operation occurs within the range 10, 2 to 13, 2 V. 
The power dissipation must not exceed 510 mW at 65 oc ambient temperature. 

15. Chrominance (B- Y), DB output 

The (B- Y) component of the chrominance signal (DB component at SE CAM) is present 
at this pin. 
The signal is applied to the input of the (B- Y) demodulator (pin 9) and to the tank 
circuit for the SECAM reference signal. 
The emitter follower output should be loaded with a 2, 7 kQ resistor to obtain an 
output impedance of <100 ~2. 

16. Square wave input 

A square wave with an amplitude of 3 V drives the PAL switch or the SECAM 
permutator. 
The square wave is available at pin 12 of the TCA640. 

104 II II 
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TCA660B 

CONTRAST, SATURATION AND BRIGHTNESS 

CONTROL CIRCUIT FOR COLOUR DIFFERENCE AND 

LUMINANCE SIGNALS 

'fheTCA6blJB is an mtegrated circuit performmg the control functions of conrr<1sr, saru
ration and brightness in colour television receivers. 
Contrast is controlled by three tracking electronic potentiometers; one for the luminm1cc 
signal and the other two for the (R-Y) and (B-Y) colour difference signals. 
In addition two tracking electronic potentiometers provide the saturation control of the 

colour difference signals. 
Brightness is controlled by varying the black level or the lumimmce signal at the output. 
An inverting amplifier is also included for matrixing the (G-Y) signal from the (R-Y) and 
(B-Y) colour difference signals. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Luminance input current 
(black-to-white positive video signal) 

Lumirn:mce output volt<1ge 
(black-to-white positive video signal; 
peak-to-peak value) 

BL:ick level (nominal value) 

Brightness control 
(3round nominal hl<:Jck level) 

G<:Jin of the (R- Y) and (B- Y) amplifier 

G<:Jin of the (G- Y) amplifier 

Contrast control range 

Saturation control range 

116 

V1-4(p-p) 

v 1-4 

V1-4 

1) At nominal contrast setting (max. contrust -3 dB) 

nom. 

nom. 

typ. 

typ. 

typ. 

typ. 

typ. 

2) At nominul saturation control setting (max. saturation -6 dB) 

+l to 

12 

35 

0, 7 

3 

4,2 

-2 

.5 

+3 to -20 

+6 to -20 

3) l'\ominal contrast and nominal saturation arc specified us 0 dB. 
~-------------~---~--

PACKAGE OUTLINE 

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

January 1980 

II II 

v 
mA 

mA 

v l) 

v 

v 
dll 1) 2) 

dll 3) 

dB 3) 
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II II 
CIRCUIT DIAGRAM 
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II II 
TCA6608 

CIRCUIT DIAGRAM (continued) 
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TCA660B II 
II 

RATINGS Limiting values in accordance with the Absolute Maximum System (!EC 1:34) 

Voltage 

Supply voltage 

Power dissipation 

Total power dissipation 

Temperntures 

Storage temperature 

Operating ambient temperMure 

CHARACTERISTICS measured in the circuit on page 7 

Supply voltage 

Tstg 

Tamb 

Required input signals at V 13-4 = 12 V and T amb = 25 °c 
I ,umin:rncc input current 

black-to-white positive video signal 116 

Input imped:mce at I 16 = 1 mA 1z 16-4j 

Input impedance v:1ri:1tion for an 

input current v:iri:1tion 6116 = ± 0, 5 mA j6Z 16-41 

Colour difference input voltage 

(R- Y): peak-to-peak value v9-4(p-p) 

(B -Y): peak-to-peak value Vs-4(p-p) 

Input voltage vari:ltion before clipping 

of the output voltage occurs 
6V3_4 
6V9_4 

Input impedance !Zs-41 
IZ9-4I 

llhmking pulse (peak value) Y:J-4M 

llbck level reinsertion pulse (peak value) V:J-4M 

BL1ck level clamp pulse (peak value) V2-4M 

Luminance output voltage at nominal contrast 

black-to -white positive video signal; 
pea k-to-pe:1 k value v l-4(p-p) 

max. 13,2 v 

max. 600 mW 

-25 to +125 °c 
-25 to +65 °c 1) 

typ. 12 v 
10,2 to 13,2 V 

typ. 0, 7 mA 
0 to 2, 5 mA 

60 to 90 C? 

+25 Q 

0, 7 v 

< 0,9 v 

typ. 0, 8 v 

3,5 to 6,5 kQ 

-1, 5 to -10 V 

+2 to +12 V 2) 

+l to +12 V 

2 to 4 V 3) 

1) When a st:1bilized power supply of :s 12 Vis applied, Tamb is max. 75 °c. 
2) During sc:m V:J-4 must be kept lower than 0, 7 V (positive and negative) to avoid 

blanking of the luminance signal. 
3) Nominal contrnst is specified as maximum contrast -3 dB. 
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TCA6608 

CHARACTERISTICS (continued) 

Black level at nominal brightness setting 

Black level variation with brightness 

setting 

typ. 4, 2 v 

+l to -2 V 

Contrast control voltage range 

Black level variation 

See gm ph on page 6 

with contrast control 

mack level variation 

with video contents 

Variation between vi dco bl n ck level 

and reinserted bbck level 

at 6Tamb = 25 °C and..'.1V13-4 ± 103 

Blanking level with respect to 

nominal brightness 

Bandwidth (-3 dB) of luminance signal 

Colour difference output signal for 

nominal contrast and saturation 4) 5) 

(R- Y); peak-to-peak value 

(B -Y): peak-to-peak value 

D. C. output level 

Output level varicltion 

with contrast ~rnd snturation control 

Permissible cl. c. load impedance 

V10-4(p-p) 

v7-4(p-µ) 

V7 4 ) 
V10 -l J 

1W7-4 l 
6V10-4 f 

IZ7-4 I l 
JZ10-4J I 

< 

< 

< ±20 mV 

-0,8to-J,2 V 

6 Milz 

typ. 1, 25 v 

typ. 1,6 v 

typ. 6. 1 v 

< 500 mV 

> -l k<o2 

Saturation control voltage range 

Saturation control at V 6-4 < 0, 5 V 

v 6-4 Sr.:c graph on page 6 

< 

Bandwidth ( -3 dB) of colour difference signal B > 

1) Nominal brightness setting V 14-4 = 5, 7 V. 
2) Only valid if the input current docs not exceed 0, 5 mA during black. 
3) For a.c. coupling only. 
4) Nominal controst is specified as mciximum contrast -3 dB. 
5) Nominal saturation is specified as maximum saturation -6 dB. 
6) This value is obtained at the specified maximum input voltage. 
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TCA660B 

II 
CHARACTERISTICS (continued) 

(G-Y) amplifier 

input voltage (peak-to-peak value) 

output voltage (peak-to-peak value) 

voltage gain 

V11-4(p-p) 

V12-2(p-p) 

G 11-12 

< 

< 

II 

v 
v 

-1 to +0, 5 dB 

Tracking during contrast and saturation control 

at a contrast decrease of 20 dB 
. (R-Y) 

change of the rano(B-Y) 

change of the ratio ( B ~ y) 

at a saturation decrease of 20 dB 
. (R-Y) 

chunge of the rat10 (B-Y) 

Cross coupling 

luminance sig:nul to colour difference signal 

(13- Y) signal to (R- Y) signal 

colour difference signal to luminance signal 

100 

G 
(%) 

75 

50 

25 

0 

r- limits of Vs-..i nt ~ 
f-- which .50;{1 gain 
r- reduction is obtained 

IL 
l7 

0 2,5 

7Z67870 

v 
-zJ 

i 
T 

v.l 
bf 

1 
T 

5 7,5 
V5_4(V) 

< ±1 dB 

0 to 4 dB 

< ±1 dB 

< -40 dB 

< -30 dB 

< -40 dB 

7!67869 

G fl" 
(%)1-t-+--+-+-1--+-+-<1'1+-+-+--+----+--l-l-I 

I 75 T 

50 1: 

l-l-l-l-l---l----l~k_j··1.i::::>J~limits of V6-4 at 
1--t--t--1--1--1---<~_L......_..which 50% gain 

reduction is obtained 
l--t-t-1--1--1--Jl--l-+(nominal saturation) 

25 .._,1-+---4--l--l------l--I-+.-,__.__...__.__._ ..... 

f 
I 

OL.......1--lo.O::::::.L-LJ........L...l_J.......J-l.......L...l-L..J 

2,5 5 

Contrast control of luminance amplifier Saturation control of chrominance amplifier 
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II II 
TCA660B 

APPLICATION INFORMATION 

brightness control G-Y R-Y 
output 

R-Y 
input 1,Bkn 3,3kn 1kn output 

+12V~ 

lumi~~~~~ +-e:::J--.±.a 
100µF 

16 

Pinning 

1. Luminance signal output 

black level 
clamp pulse 

2. Black level clamp pulse input 
3, Blanking pulse input 
4. Earth (negative supply) 
5. Contrast control input 
6. Saturation control input 
7. (B- Y) signal output 
8. (B- Y) signal input 

November 1976 

blanking 
pulse 

4,7 
kn 

12 

TCA660 

4 

0,1µF 

2,?kn 

L. 
11 

18kn 

OJ 
µF 

2,2 

+!22µF 

kn 1,2kn 
+ 12V--l=::J--C=}-C:::J---t§ 

B-Y B-Y 
input output 

contrast control 
2,2 

2,2kn kn 1,e kn 
+12V~ 

saturation control 

9. (R - Y) signal in put 
10. (R- Y) signal output 
11. (G- Y) signal in put 
12. (G- Y) signal output 
13. Supply voltage (12 V) 
14. Brightness control input 
15. Black level clamp capacitor 
16. Luminance signcil input 
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TCA660B 

II 
APPLICATION INFORMATION (continued) 

The function is quoted against the corresponding pin number 

l. Luminance signal output 

A positive video signal of :3 V peak-to-peak is available at nominal contrast setting. 
The black level is clamped internally on the back porch. 
By means of the brightness control the black level can be varied between 2, 2 V and 
5, 2 V. The blanking level of the output signal will assume a value of 3, 0 to 3, 4 V. 

2. Black level clamp pulse input 

A positive pulse with a peak value between +l V and +12 V will clamp the black level 
of the video signal to a nominal level of 4, 2 V. The pulse may only be present during 
the back porch and should have a duration of a bout 3 µs. 

:J. Blanking pulse input 

Two modes operation can be selected by the choice of the amplitude of the pulse applied: 

- blanking 

- black level reinsertion 

Blanking of the luminance output signal is obtained when the peak value of the pulse 
ranges from -1, 5 to -10 V. An artificial black level of nominally+ 4, 2 Vis inserted 
in the lumi1rnnce output sig11al during the blanking period when the peak value of the 
pulse ranges from + 2 to + 12 V. 
During scan the amplitude at pin :J should remain between +O, 7 V and -0, 7 V to 
avoid blanking. 

4. Negative supply (earth) 

5. Contrast control input 

The contrast curve is given on page 4. To avoid damaging of the circuit by flash
over pulses, picked-up by the leads, it is recommended that a capacitor of 
100 nF be connected between this pin and earth. 

6. Saturation control input 

The control curve is given on page 4. To avoid damaging of the circuit by flash
over pulses, picked-up by the leads, it is recommended that a capacitor of 
100 nF be connected between this pin and earth. 

7. (B- Y) signal output 

The amplitudl: of this sigml is controlled by the contrast setting and the saturation 
setting simultaneously. At 11ominal contrast and nominal saturation setting an ampli
tude of 1, 6 V peak-to-peak is obtained at an input amplitude of 0, 9 V peak-to-peak. 
The average level is typically 6, l V. 

8. (B- Y) signal input 

The signal has to be a.c. coupled to the input. 
To cope with the variation of picture contents an input voltage margin of.± 0, 8 V is 
provided, where<is the input signal has a typical value of± 0, 45 V for a saturated 
colour bar signal. 
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II II 
TCA6608 

APPLICATION INFORMATION (continued) 

9. (R- Y) signal input 

The signal has to be a. c. coupled to the input. 
To cope with the variation of picture contents an input voltage m<irgin of ± 0, 8 V is 
provided, whereas the input signal has a typical value of± 0, 35 V for ;1 saturated 
colour bar input. 

10. (R- Y) signal output 

The amplitude of this signal is controlled by the contrast setting and saturation set
ting: simultaneously. At nominal contrast and nominal saturation setting: an amplitude 
of 1, 25 V peak-to-peak is obtained at an input amplitude of O, 7 V peak to peak. 
The average level is typically 6, 1 V. 

11. (G- Y) signal input 

The (G- Y) signal is obtained by matrixing a part of the (R- Y) and (ll-Y) signals in a 
resistor network. The input may range from 1 to 6. 5 V. 
An average level of typical 5, 9Vis required to produce an average output level of 6, 1 V. 
The gain of the inverter stage is typically 1. 

12. (G- Y) signal output 

An inverted signal with an amplitude of maximum 1 V peak-to-peak is available at this pin. 

13. Supply voltage (12 V) 

Correct operation occurs within the range Hl, 2 to 13, 2 V. 
The power dissipation must not exceed 600 mW at 65 °c ambient temperature. 

14. Brightness control input 

The black level of the luminance output sig1rnl tracks the potential applied to this pin. 
A typical value for setting the brightness control is 5, 7 V, for which a blnck level of 
4,2 Vis obtained. 
It is recommended that a capacitor of at least 10 µF be connected between this pin and earth. 

15. Black level clamp capacitor 

The level of the back porch of the luminance output sigrwl is stored in an external 
capacitor of about 0, 68 µF; the latter to be connected between pins 14 and 15. 

16. Luminance signal input 

A positive luminance signal of 0, 7 mA peak-to-peak between bbck and white level 
drives the luminance amplifier. 
A black level of about 0, 3 mA is recommended.For a. c. coupling a bias resistor 
to the supply line is required to bias the amplifier properly. 
The resistance depends on the signal amplitude e.g.: 15 kQ is recommended for a 
input signal of 0, 7 mA peak-to-peak. 
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TDA0820T 

DOUBLE BALANCED MODULATOR/DEMODULATOR 

The TDA0820T is a monolithic integrated circuit for use at frequencies up to 650 MHz. 
Typical applications are: 

- modulator 
- mixer 
- switch/chopper 
- a.m. synchronous demodulator 
- f.m. quadrature demodulator 
- phase comparator 
- differential amplifier 

The circuit is arranged to offer very flexible circuit design possibilities. The excellent matching and 
temperature tracking of the transistors in the circuit allow the use of circuit techniques which are not 
available when using discrete devices. 

12 

2 n-----.1 

13 0---+---1 

01 

R1 
150.fl 

TR3 

R2 
150.fl 

4 

TR7 

10 

1------n6 

1------09 

02 

R4-
150 fl 

7770904-

Fig. 1 Circuit diagram. 

PACKAGE OUTLINE 

14-lead mini-pack; plastic (S0-14; SOT-108A). 
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TDAOB20T J 
RATINGS 

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

Supply voltage range V 10-8; V 10-14; V 12-8; V 12-14 Oto 13,2 V 

Voltages (each transistor) 

Collector-substrate voltage (open base) 
and emitter) Vcso max. 15 v 

Collector-base voltage (open emitter) VcBo max. 12 v 

Collector-emitter voltage (a.pen base) Vern max. 10 v 

Emitter-base voltage (open collector) VEBO max. 5 v 

Currents (each transistor) 

Emitter current IE max. 10 mA 

Base current IB max. 10 mA 

Total power dissipation when 
mounted on a printed-circuit board Ptot max. 250 mW 

Storage temperature Tstg -55 to+ 125 oc 

Operating ambient temperature Tamb Oto+ 70 oc 

THERMAL RESISTANCE 

From junction to ambient Rth j-a 220 K/W 

CHARACTERISTICS 

V 10-8=V10-14=V12-8 ~ V12-14 = 12 V; Tamb = 25 °c; measured in Fig. 2 

Supply current 110+112 
typ. 2,5 mA 
< 3 mA 

Input signals 
carrier signal (r.m.s. value) V3-4(rms); V5-4(rms) < 100 mV 

video signal; negative modulated 
(peak-to-peak value) v6-2(p-p) < 1,4 v - Output signal at top sync over 75 Q 

(peak-to-peak value) V10-12(p-p) > 22 mV 

Carrier suppression in balanced condition V10-12 > 38 dB 

Differential phase < 50 

Differential gain < 15 % 

Distortion of video signal < -38 dB 
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l TDA1029 

SIGNAL-SOURCES SWITCH 

The TDA 1029 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) Vp 6 to 23 V 

Operating ambient temperature Tamb -30 to+ 80 oc 

Supply voltage (pin 14) Vp typ. 20 v 
Current consumption 114 typ. 3,5 mA 

Maximum input signal handling (r.m.s. value) Vi(rms) typ. 6 v 
Voltage gain Gv typ. 

Total harmonic distortion dtot typ. O.D1 % 

Crosstalk ex typ. 70 dB 

Signal-to-noise ratio S/N typ. 120 dB 

PACKAGE OUTLINE 

16-lead DI L; plastic (SOT-38). 
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TDA1029 . J 

Rs=47 k!1 (Bx) 

Rbias = 470 k!1 (Bx) 

C; =0,1 µF (Bx) 

signal inputs Il-4 

signal 
output 

II 

B 

9 

II-3 

SWITCH II 

BIAS 
VOLTAGE 

,, ""'""£Ti''_,,,,, 
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II-2 

6 

10 

II-1 1-4 

4 
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11 

SWITCH I 

SWITCH 
CONTROL 

12 13 

1 
0--

CIRCUIT 
SUPPLY 

VOLTAGE 

14 

Fig. 1 Block diagram. 

I-2 

2 

signal 
output 

I 
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Signal-sources switch J TDA1029 

RATINGS 

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

Supply voltage (pin 14) Vp max. 23 v 
Input voltage (pins 1to8) Vi max. Vp 

-Vi max. 0,5 v 
Switch control voltage (pins 11, 12 and 13) Vs 0 to 23 v 
Input current ± 11 max. 20 mA 

Switch control current -Is max. 50 mA 

Total power dissipation Ptot max. 800 mW 

Storage temperature Tstg -55 to+ 150 oc 

O;Jerating ambient temperature Tamb -30 to + 80 oc 

CHARACTERISTICS 

Vp = 20 V; Tamb = 25 °c; unless otherwise specified 

Current consumption 
3,5 mA 

without load; lg = I 15 = 0 114 typ. 
2 to 5 mA 

Supply voltage range (pin 14) Vp 6 to 23 v 

Signal inputs 

Input offset voltage 
of switched-on inputs 

typ. 2 mV 
Rs< 1 k.Q Via < 10 mV 

Input offset current 
typ. 20 nA 

of switched-on inputs lio < 200 nA 

Input offset current 
of a switched-on input with respect to a 

typ. 20 nA 
non-switched-on input of a channel lio < 200 nA 

Input bias current 
typ. 250 nA 

independent of switch position Ii < 950 nA = 
Capacitance between adjacent inputs c typ. 0,5 pF 

D.C. input voltage range V1 3 to 19 V 

Supply voltage rejection ratio; Rs< 10 k.11 SVRR typ. 100 µVIV 

Equivalent input noise voltage 
Rs= O; f = 20 Hz to 20 kHz (r.m.s. value) Vn(rms) typ. 3,5 µV 

Equivalent input noise current 
f = 20 Hz to 20 kHz (r.m.s. value) ln(rms) typ. 0,05 nA 

Crosstalk between a switched-on input 
and a non-switched-on input; 
measured at the output at Rs= 1 kil; f = 1 kHz Cl' typ. 100 dB 
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TDA1029 J 
CHARACTERISTICS (continued) 

Signal amplifier 

Voltage gain of a switched-on input 
at lg= 115= O; RL =oo 

Current gain of a switched-on amplifier 

Signal outputs 

Output resistance (pins g and 15) 

Output current capability at Vp = 6 to 23 V 

Frequency limit of the output voltage 
Vi(p-p) = 1 V; Rs= 1 kU; RL = 10 MU; CL= 10 pF 

Slew rate (unity gain); AVg.15/At; AV15.15/At 
RL = 10 MU; CL= 10 pF 

Bias voltage 

D.C. output voltage 

Output resistance 

Switch control 

switched-on interconnected 
inputs pins 

V11-16 

1-1, 11-1 1-15, 5.g H 
1-2, 11-2 2-15, 5.g H 
1-3, 11-3 3-15, 7.g H 
1-4, 11-4 4-15, 8-g L 

1-4, 11-4 4-15, 8-g L 
1-4, 11-4 4-15, 8-g L 
1-4, 11-4 4-15, 8-g L 
1-3, 11-3 3-15, 7.g H 

Gv typ. 

Gi typ. 10• 

Ro typ. 400 n 

±lg;± 115 typ. 5 mA 

typ. 1,3 MHz 

s typ. 2 V/µs 

V10-16 
typ. 11 v• 
10,2to11,8 V 

R10-16 typ. 8,2 kn 

control voltages 

V12.16 V13-16 

H H 
H L 
L H 
H H 

L H 
H L 
L L 
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 
VsL <;;; 1,5 V. 

Control inputs (pins 11, 12 and 13) 

Required voltage 
HIGH 
LOW 

Input current 
HIGH (leakage current) 
LOW (control current) 

V10-16 is typically 0,5·V14-16 + 1,5·VsE· 
Or control inputs open ( R11, 12, 13-16 > 33 Mn). 
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TDA1029 

APPLICATION INFORMATION 

Vp = 20 V; Tamb = 25 °c; measured in Fig. 1; Rs= 47 kf?; Ci= 0,1 µF; Rbias = 470 kf?; RL = 4,7 kf?; 
CL= 100 pF (unless otherwise specified) 

Voltage gain Gv typ. -1,5 dB 

Output voltage variation when switching 
L\V9.15; typ. 10 mV 

the inputs 
L\V15-16 < 100 mV 

Total harmonic distortion 
over most of signal range (see Fig. 4) dtot typ. 0,01 % 
Vi= 5 V; f = 1 kHz dtot typ. 0,02 % 
Vi= 5 V; f = 20 Hz to 20 kHz dtot typ. O,Q3 % 

Output signal handling > 5,0 v 
dtot = 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) Vn(rms) typ. 5 µV 

Noise output voltage (weighted) 
f = 20 Hz to 20 kHz (in accordance with DIN 45405) Vn typ. 12 µV 

Amplitude response 
L\V9.15; Vi= 5 V; f = 20 Hz to 20 kHz; Ci= 0,22 µF 
L\V15-16 

< 0,1 dB* 

Crosstalk between a switched-on input 
and a non-switched-on input; 
measured at the output at f = 1 kHz DI typ. 75 dB•• 

Crosstalk between switched-on inputs 
and the outputs of the other channels DI typ. 90 dB•• 

* The lower cut-off frequency depends on values of Rbias and Ci. 
•• Depends on external circuitry and Rg. The value will be fixed mostly by capacitive crosstalk of the 

external components. 
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mA1029 J 
In/Vt 

(pA/\/Hz) 

7Z75947 1 

10~=f==l=f:f:i=ffff===i==l==E:::S:a:!===:t==l=l=l=ESlf:===t=:=El::ft:Effl 

Fig. 2 Equivalent input noise current. 

7Z75945.1 

Vn/Vt 

(nV/\/Hz) 1--~-+--t--+-+-+++1-+-~-+--+-+-+-+++t+-~-t--+-+-+-1r-t-t+t-~-+----1-+-t--t-t--M1 

Fig. 3 Equivalent input noise voltage. 
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Signal-sources switch j 
---

0,8 

dtot 
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Fig. 4 Total harmonic distortion as a function of r.m.s. output voltage. 
- f = 1 kHz; - - - - f = 20 kHz. 

TDA1029 
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TDA1029 J 
30 

Vg; 15-16 

(V) 
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10 

7Z72937 
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~ 
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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; Gv = 1; f = 20 Hz to 20 kHz. 
- Vn (output); - - - Vn (A5). 
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~~S-ig-na_l·s-ou-rc-es-sw-itc-h~~~~~~~~~~~--Jl_~_T_D_A_1_02-9~~ 
APPLICATION NOTES 

Input protection circuit and indication 

----Vp 

TDA1029 

+ "-~--' 
("'23V) 

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 VsH < 20 V ( lsH < 1 µA), os well as, when 
the supply voltage (pin 14) is switched off. 
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1DA1029 J 
+20V d.c. --------------.------------~ 

PREAMPLIFIER 
(with RIAAequalization) 

10 

14 

TOA 1029 

16 

pin connected to OV 
or LOW level: 

11 

} 

none= cad;o 
12 13=p1ck-up 

12=tape1 
13 11 ==tape2 

15 

0, 1 
µF 

1Mil 

0,1 
µF 

OUTPUT 

Fig. 8 TOA 1029 connected as a four input stereo source selector. 
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~~S-ig-na-l-so-u-rce-ss-w-itc-h~~~~~~~~~~---Jl_~_T_D_A-10_2_9~-

PREAMPLIFIER 
(with RIAA equalization) 

14 

TDA1029 

16 

11 

pin connected to 0 V 
or LOW level: 

12 13=pick-up } 

none = radio 

12=tape1 
13 11=tape2 

15 

~~~~~~~-+-~~~~~~~~~ 

Fig. 9TDA1029 and TDA 1028 connected as a 
five input stereo source selector with monitor
ing facilities. 

OV or LOW= AUX. on 

OV or LOW= monitor on 

12 

2,2kl! j L 

TAPE 
LINE 
OUT 

2,2 kll R 

4 7 kl! 

OUTPUT 

7Z84042.1A 
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TDA1029 J 

+ 
lOOµF 

I(15VI 

10 

15 left 
>----C=J--'-"t_._. output 

TDA1029 

>----C=J---"-9-t-.,--. right 
output 

Vp 
(+20V) 

L-------, 

BIAS 

VOLTAGE 
SWITCH 

CONTROL 

rumble subsonic 
filter filter 1zs41as 

Fig. 10 TOA 1029 connected as a third-order active high-pass filter with Butterworth response and 
component values chosen according to the method proposed by Fjallbrant. It is a four-function 
circuit which can select mute, rumble filter, subsonic filter and linear response. 

Switch control 

function v11-16 V12-16 V13-16 

linear H H H 
subsonic filter 'on' H H L 
rumble filter 'on' H L x 
mute 'on' L x x 
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Signal-sources switch J 
---

Gv 

(dB) 

TDA1029 

7Z84183 

01-----+--+--;hp+-++-t-+~·----b.,. ....... +--+-+-1-+-...... .._~--+-~-+--+--+-+-+-+-+-1 
,,,, 7 17 
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Fig. 11 Frequency response curves for the circuit of Fig. 10. 
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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. l..__ __ T_o_A_1o_a_2 __ 

EAST-WEST CORRECTION DRIVER CIRCUIT 

The TDA 1082 is a monolithic integrated circuit driving east-west correction of colour tubes in television 
receivers. The circuit can be used for class-A and class-D operation and incorporates the following 
functions: 
• differential input amplifier 
• squaring stage 
• differential output amplifier with driver stage 
• protection stage with threshold 
• switching off the correction during flyback 
• voltage stabilizer 

QUICK REFERENCE DATA 

Supply voltage (pin 1) 

Current consumption 

Total power dissipation 

Operating ambient temperature range 

Collector voltage drift external transistor 

PACKAGE OUTLINE 

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

Vp 

Ip 

Ptot 

Tamb 

AVc 

typ. 

typ. 

max. 

-20 to 

typ. 

12 v 
17 mA 

600 mW 

+70 oc 

0,7 v 
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East-west correction driver circuit l TDA1082 

RATINGS 

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

Supply voltage (pin 1) Vp max. 16 v 
Output current (pin 15) -10 max. 50 mA 

Total power dissipation Ptot max. 600 mW 

Storage temperature range Tstg -25 to + 150 oc 

Operating ambient temperature range Tamb 20 to +70 °c 

Voltages 
with respect to ground (pin 2) min. max. 

Pins 1, 5, 7, 8, 9, 12, 13 and 16 0 16 v 
Pins 3 and 4 0 v 
Pins 10, 11 and 15 0 5 v 

Currents 

Pins 3, 4 and 6 5 mA 

<( Pin 14 0 
I-

1,5 mA 
<( Pins 15 and 16 (-I 15 and +I 15) 0 50 mA 0 
w 
....J CHARACTERISTICS 0. 
~ Vp = 12 V (range 10,5 to 14 V); Tamb = 25; measured <( 
(/) in circuit Fig. 1 with colour tube A66-500X; unless 
I-z otherwise specified 
w 
~ 
0. Supply 0 
....J Voltage range Vp 10,5 to 14 v w 
> Voltage peak value VpM w max. 15 v 
0 

Current range Ip 11 to 30 mA 

Current typical value Ip typ. 17 mA 

Sawtooth signal (pin 10 or 11) -Input voltage d.c. value Vi typ. 2,5 v -
Input resistance Rj 

typ. 5,6 kD. 
< 7,0 kD. 

Correcting signals (pin 13) 

Input voltage d.c. value V13 typ. 0,6 v 
Input current 113 typ. 0,5 mA 

Flyback keying (pin 3) 

Input current range 13 0,05 to 5 mA 

Peak value, d = 5% 13 typ. 20 mA 

Threshold (pin 14) 

Input voltage at 114 = 200 µA 
typ. 8 v for switching off the driver stage Vi 7,2 to 8,8 v 

July 1983 135 



TDA1082 J 
Output stage (pin 6) 

Generator current 15 , typ. 1 mA 

Flyback differential amplifier (pin 5) 

D.C. value output voltage V5 typ. 6 v 
Output resistance R5 typ. 5,6 kQ 

Squaring stage (pin 7) 

D.C. value output voltage V7 typ, 6 v 
Peak to peak value output voltage V7(p-p) typ. 1,5 v 

Output resistance R7 
5,6 to 9.4 kQ 
typ. 7,5 kQ 

Correction trapezoidal deformation (pins 9 and 12) 

D.C. voltage Vg,12 typ. 5 v 
Output resistance Rg,12 typ. 7,5 kQ 

Driver output (pin 15) 

Output current -115 < 50 mA 

Drift of d.c. collector voltage 

Of external transistor in closed loop 
T amb = 15 to 70 °c; V co= 8 V t..Vc typ. 0,7 v 

--
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TDA1512 
TDA1512Q 

12 TO 20 W HI-Fl AUDIO POWER AMPLIFIER 

fhe TDA 1512 1s 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 

Total quiescent current at Vp = 25 V 

Output power at dtot = 0,7% 
sine-wave power 
Vp=25V;RL=4Q. 
Vp=25V;RL=8Q. 

music power 
Vp=32V;RL=4Q. 
Vp=32V;RL=8Q. 

Closed-loop voltage gain (externally determined) 

Input resistance (externally determined) 

Signal-to-noise ratio at P 0 = 50 mW 

Supply voltage ripple rejection at f = 100 Hz 

PACKAGE OUTLINES 

TDA1512: 9-lead SIL; plastic power (SOT-1318). 
TDA 15120: 9-lead SIL-bent-to-DI L; plastic power (SOT-1578). 

Vp 

'tot typ. 

typ. 
typ. 

typ. 
typ. 

typ. 

typ. 

typ. 

typ. 

15 to 35 V 
65 mA 

13 w 
7 w 

21 w 
12 w 
30 dB 

20 kQ 

72 dB 
50 dB 
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PINNING 

1. Non-inverting input 
2. Input ground (substrate) 
3. Compensation 
4. Ground potential 
5. Output 
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8. Ripple rejection 
9. Inverting input 
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12 to 20 W hi-fi audio power amplifier 

RATINGS 

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

Supply voltage Vp max. 

Repetitive peak output current IQRM max. 

Non-repetitive peak output current 

Total power dissipation 

losM max. 

see derating curve Fig. 2 

TDA1512 
TDA1512Q 

35 v 
3,2 A 

5 A 

Storage temperature Tstg 

Tamb 

-55 to+ 150 oc 

Operating ambient temperature 

A.C. short-circuit duration of load 
during full-load sine-wave drive 
RL = O; Vp= 30 V with R; = 4 Q 

20 

Ptot 
(W) 

10 

0 
-25 

I' 
.--;... 

l"i ... 

0 

~ 
;..]'; 

,..-; 
r;;; 

50 

--- mounted on infinite heatsink. 

- - - - mounted on heatsink of 6 K/W. 

-25 to+ 150 oc 

tsc max. 100 hours 

7ZB5152 

!'\: 
JS: 

' rs 
~ 

b.. 

I"\ 
l'b.J rs 

r"' ~ 
l"'b., h. -,.,._ 

T"' ~ 
100 Tamb (oC) 150 

Fig. 2 Power derating curves. 

THERMAL RESISTANCE 

From junction to mounting base Rth j-mb 
typ. 
.;; 

3 K/W 
4 K/W 
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TDA1512 
TDA1512Q 

D.C. CHARACTERISTICS 

Supply voltage range 

Total quiescent current at Vp = 25 V 

A.C. CHARACTERISTICS 

Vp 

I tot typ. 

15to35 V 

65 mA 

Vp = 25 V; R L = 4 n; f = 1 kHz; Tamb = 25 °c; measured in test circuit of Fig. 3; unless otherwise 
specified 

Output power 
sine-wave power at dtot= 0,7 % 
RL =4n Po typ. 13 w 
RL =an Po typ. 7 w 
music power at Vp = 32 V 
RL = 4 n;dtot= 0,7 % Po typ. 21 w 
R L = 4 n; dtot = 1 o % Po typ. 25 w 
RL =Bn;dtot=0,7% Po typ. 12 w 
R L =an; dtot = 10 % Po typ. 15 w 

Power bandwidth; -1,5 dB; dtot = 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) Ri > 100 kn 

Input resistance of test circuit (Fig. 3) Ri typ. 20 kn 

Input sensitivity 
for P0 = 50 mW Vi typ. 16 mV 
forP0 =10W Vi typ. 210 mV 

Signal-to-noise ratio 

at P0 = 50 mW; Rs= 2 kn; 
f = 20 Hz to 20 kHz; unweighted S/N > 68 dB 

weighted; measured according to 
IEC 173 (A-curve) S/N typ. 76 dB 

Ripple rejection at f = 100 Hz RR typ. 50 dB 

Total harmonic distortion at P0 = 10 W dtot 
typ. 0,1 % 
< 0,3 % 

Outr.iut resistance (pin 5) Ro typ. 0,1 n 
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Fig. 4 Output power as a function of the supply voltage; f = 1 kHz; 
-- dtot = 0,7 %; - - - dtot = 10 %. 

1 

dtot 
(%) 

0,75 

0,5 

0,25 

0 
10-1 

20 Hz 

I I 
1 1r 

1...-1 ~ lZ 
.I-' 

10 
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20 W HI-Fl AUDIO POWER AMPLIFIER 

TDA1520 
TDA1520Q 

Thll TDA 1520 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 

Total quiescent current at Vp = 33 V 

Output power at dtot = 0,5% 
sine-wave power 
Vp=33V;RL=4!2 
Vp=33V;RL=4!2 
Vp=33V;RL=Bn 

Closed-loop voltage gain (externally determined) 

Input resistance (externally determined by Rs-1) 

Signal-to-noise ratio at P0 = 50 mW 

Supply voltage ripple rejection at f = 100 Hz 

PACKAGE OUTLINE 

TDA 1520 : 9-lead SIL; plastic power (SOT-131A). 
TDA1520Q: 9-lead SIL-bent-to-DIL; plastic power (SOT-157A). 

Vp 15to40 V 

I tot typ. 54 mA 

Po typ. 22 w 
Po > 16 w 
Po typ. 11 w 
Ge typ. 30 dB 

Ri typ, 20 k[2 

S/N typ. 75 dB 

RR typ. 60 dB 
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TDA1520 
TDA1520Q 

PINNING 

1. Non-inverting input 
2. Input ground (substrate) 
3. Compensation 
4. Negative supply (ground) 
5. Output 
6. Positive supply (Vp) 
7. Internally connected 
8. Ripple rejection 
9. Inverting input 

(feedback) 

146 November 1983 
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Fig. 1 Simplified internal circuit diagram. 



20 W hi-fi audio power amplifier 

RATINGS 

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

Supply voltage Vp 

Repetitive peak output current loRM 

losM 

max. 

max. 

max. 

TDA1520 
TDA1520Q 

44 v 
4 A 

5 A Non-repetitive peak output current 

Total power dissipation see derating curve Fig. 2 

Storage temperature 

Operating ambient temperature 

A.C. short-circuit duration of load 
during full-load sine-wave drive 
R L = O; Vp = 28 V with Ri = 4 n 

ptot 

IWI 

50 

40 

30 

20 

10 

0 
-50 

Tstg 

Tamb 

tsc 

7286580 

', l 
l", 

~ ---1 
I', 

1', I\ 
"'h _i 

·-..i 

'..., ~ 
50 100 150 

mounted on infinite heatsink. 
mounted on heatsink of 2,3 K/W. 

Fig. 2 Power derating curves. 

THERMAL RESISTANCE 

-55 to+ 150 oc 

-25 to + 150 oc 

max. 100 hours 

From junction to mounting base Rth j-mb ,;;; 2 K/W 
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TDA1520 
TDA1520Q 

D.C. CHARACTERISTICS 

Supply voltage range 

Total quiescent current at Vp = 33 V 

A.C. CHARACTERISTICS 

Vp 

I tot 

15 to 40 V 

22 to 105 mA 
typ. 54 mA 

Vp = 33 V; RL = 4 Q; f = 1 kHz; Tamb = 25 oc; measured in test circuit of Fig. 3; unless otherwise 
specified 

Output power 
sine-wave power at dtot = 0,5% 
RL =4Q 
RL =4 Q 
RL =8 Q 

Power bandwidth; -3 dB; dtot = 0,5% 

Voltage gain 
open-loop 
closed-loop 

Input resistance (pin 1) 

Input resistance of test circuit (Fig. 3) 

Input sensitivity 
for P0 = 50 mW 
for P0 = 16 W 

Signal-to-noise ratio 
at P0 = 50 mW; Rs= 2 kQ; 
f = 20 Hz to 20 kHz; unweighted 

weighted; measured according to 
IEC 173 (A-curve) 

Ripple rejection at f = 100 Hz 

Total harmonic distortion at P0 = 16 W 

Output resistance (pin 5) 
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Go 
Ge 

Ri 

Ri 

Vi 
Vi 

S/N 

S/N 

RR 

dtot 

Ro 
Ro 

typ. 

> 
typ, 

22 w 
16 w 
11 w 

20 Hz to 20 kHz 

typ. 74 dB 
typ. 30 dB 

> MQ 

typ. 20 kQ 

typ. 16 mV 
typ. 260 mV 

typ. 76 dB 

typ. 80 dB 

typ. 70 dB 

typ. 0,01 % 

typ. 0,01 n 
< 0, 1 n 



20 W hi-fi audio power amplifier 

150 + 20 
µF ;;;;; kil 

1 µF 
input~ 

IR5I + 

680 20 
il kil 

10 

µF;;b 

THERMAL 
PROTECTION 

CURRENT 

LIMITER 

~ 680pF 

~ 680il 

Fig. 3 Test circuit. 
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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. 

20 W HI-Fl AUDIO POWER AMPLIFIER 

GENERAL DESCRIPTION 

TDA1520A 
TDA1520AQ 

The TDA 1520A is a monolithic integrated hi-ti audio power amplifier designed for asymmetrical or 
symmetrical power supplies for mains-fed apparatus. 

Features 

• Low input offset voltage 
• Output stage with low cross-over distortion 
• Single in-line (SIL) power package 
• A.C. short-circuit protected 
• Very low internal thermal resistance 
• Thermal protection 
• Very low intermodulation distortion 
• Very low transient intermodulation distortion 
• Complete SOAR protection 

QUICK REFERENCE DATA 

Supply voltage range 

Total quiescent current at Vp = 33 V 

Output power at dtot = 0,5% 
sine-wave power 
Vp = 33 V; RL = 4 U 
Vp = 33 V; RL = 4 n 
Vp=42V;RL=8U 

Closed-loop voltage gain (externally determined) 

Input resistance (externally determined by Rg.1) 

Signal-to-noise ratio at P0 = 50 mW 

Supply voltage ripple rejection at f = 100 Hz 

PACKAGE OUTLINE 

TDA 1520A : 9-lead SIL; plastic power (SOT-131 A). 
TDA1520AQ: 9-lead SIL-bent-to-DIL; plastic power (SOT-157A). 

Vp 15 to 50 v 
I tot typ, 70 mA 

Po typ, 22 w 
Po > 20 w 
Po typ. 20 w 
Ge typ, 30 dB 

Ri typ. 20 k.11 

S/N typ. 76 dB 

RR typ. 60 dB 
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TDA1520A 
TDA1520AQ 

PINNING 

1. Non-inverting input 
2. Input ground (substrate} 
3. Compensation 
4. Negative supply (ground} 
5. Output 
6. Positive supply (Vp} 
7. Not connected 
8. Ripple rejection 
9. Inverting input 

(feedback} 

November 1983 
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Fig. 1 Simplified internal circuit diagram. 
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20 W hi-fi audio power amplifier 

RATINGS 

TDA1520A 
TDA1520AQ 

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

Supply voltage Vp max. 50 v 
4 A 

5 A 

Repetitive peak output current 

Non-repetitive peak output current 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

Duration of a.c. short-circuit of load ( R L = 0 n) 
during full-load sine-wave drive at: 
Vs=± 20 V (symmetrical) and Rsupply = 0 n; or 
Vs= 35 V (asymmetrical) and Rsupply ;;;,4 n 

7Z91169 

--mounted on infinite heatsink. 
- - -mounted on heatsink of 2,3 K/W. 

Fig. 2 Power derating curves. 

THERMAL RESISTANCE 

From junction to mounting base 

IQRM 

losM 
max. 

max. 

see derating curve Fig. 2 

-55 to+ 150 oc 

-25 to+ 150 oc 

max. 100 hours 

Rth j-mb ,,;;; 2 K/W 
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TDA1520A 
TDA1520AQ 

D.C. CHARACTERISTICS 

Supply voltage range 

Total quiescent current at Vp = 33 V 

Minimum guaranteed output current (peak value) 

A.C. CHARACTERISTICS 

Vp 15to50V 

typ. 70 mA 
.;;; 105 mA 

'ORM ;;;,. 3,2 A 

Vp = 33 V; R L = 4 n; f = 1 kHz; Tamb = 25 oc; measured in test circuit of Fig. 3; unless otherwise 
specified 

Output power 
sine-wave power at dtot = 0,5% 
RL =4n l (Fig. 4) 

Po typ. 22 w 
RL =4n Po > 20 w 
R L = 8 n; Vp = 42 V Po typ. 20 w 

Power bandwidth at dtot = 0,5% from P0 = 50 mW to 10 W B 20 Hz to 20 kHz 

Voltage gain 
open-loop Go typ. 74 dB 
closed-loop Ge typ. 30 dB 

Internal resistance of pin 1 (at R 1-8 = 00) Ri > 1 Mn 

Input resistance of test circuit at pin 1 (Fig. 3) Ri typ, 20 kn 

Input sensitivity 
for P0 = 16 W Vi typ. 260 mV 

Signal-to-noise ratio 
at P0 = 50 mW; Rsource = 2 kn 
f = 20 Hz to 20 kHz; unweighted S/N typ. 76 dB 

weighted; measured according to 
I EC 179 (A-curve) S/N typ. 80 dB 

Ripple rejection at f = 100 Hz; Rs= 0 n RR typ. 60 dB 

Total harmonic distortion at P0 = 16 W dtot typ. 0,01 % 

Output resistance (pin 5) Ro typ. 0,01 n 

Input offset voltage V5.8 
typ. 1 mV 

< 100 mV 

Transient intermodulation distortion 
at P0 = 10 W dTIM typ. 0,01 % 

Intermodulation distortion at P0 = 10 W d1M typ. 0,01 % 

Slew rate SR typ. 9 V/µs 

154 November 1983 



~ 
w 
...I 
II. 
:ii: 
~ 
1-z 
w 
:ii: 
II. 
0 
...I 
w 
> w 
a 

20 W hi·fi audio power amplifier 

APPLICATION INFORMATION 

TDA1520A 
TDA1520AQ 

Vp Rsupply 
.-----------------,.--c::J--- vsupply IVsl 

8 
6 

TDA1520A 

SOAR & THERMAL 
PROTECTION 

SOAR & THERMAL 
PROTECTION 

0,1 µFI 
n.c. 

d:,2.2 
-,- mF 

I 
,;;; 

n680pF 

~270fl 
7291173.1 

Fig. 3 Test and application circuit . 
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Fig. 4 Output power (P0 ) versus supply voltage (Vpl at f = 1 kHz, dtot = 0,5%,,Gv = 30 dB. 

November 1983 155 



TDA1520A 
TDA1520AQ 

APPLICATION INFORMATION (continued) 

0,6 

dtot 
(%) 

0,4 

0,2 

-i-i 
0 
0,1 

7Z91171 

7 
10 Po (W) 100 

Fig, 5 Total harmonic distortion (dtotl versus output power (P0 ) at Vp = 33 V, RL = 4 n, f = 1 kHz. 
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Fig. 6 Total harmonic distortion (dtotl versus operating frequency (f) at Vp = 33 V, RL = 4 n, 
P0 = 10 W (constant). 
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~~-M-A-IN_T_E_N_A_N_C_E_T_Y_P_E~~~~~~~~~~~-~~~~~T-D_A_1_5_2_4~~ 
Successor type is TOA 1524A 

STEREO-TONE/VOLUME CONTROL CIRCUIT 

GENERAL DESCRIPTION 

The TDA 1524 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 
• Low noise due to internal gain 
• Bass emphasis can be increased by a double-pole low-pass filter 
• Wide power supply voltage range 

QUICK REFERENCE DATA 

Supply voltage (pin 3) 

Supply current (pin 3) 

Maximum input signal with 
d.c. feedback (r.m.s. value) 

Maximum output signal with 
d.c. feedback (r.m.s. value) 

Volume control range 

Bass control range at 40 Hz 

Treble control range at 16 kHz 

Total harmonic distortion 

Output noise voltage (unweighted; r.m.s. value) 
at f = 20 Hz to 20 kHz; V p = 12 V; 
for max. voltage gain 
for voltage gain Gv = -40 dB 

Channel separation 
at Gv = -20 to+ 21,5 dB 

Tracking between channels 
at Gv = -20 to+ 26 dB 

Ripple rejection at 100 Hz 

Supply voltage range (pin 3) 

Operating ambient temperature range 

PACKAGE OUTLINE 

18-lead DIL; plastic (SOT-102CS). 

Vp = V3-18 typ. 12 v 
35 mA lp=l3 typ. 

Vi(rms) typ. 2,5 v 

'llo(rms) typ. 3 v 

V no(rms) 
Vno(rms) 

°'cs 

t.Gv 

RR 

Vp = V3-18 

Tamb 

-80to+21,5 dB 

typ. ± 15 dB 

typ. 

typ. 

typ. 
typ. 

typ. 

max. 

typ. 

± 15 dB 

0,3 % 

310 µV 
100 µV 

60 dB 

2,5 dB 

50 dB 

7,5 to 16,5 V 

-30 to+ 80 oc 

November 1983 157 



... 
gi 

)> 
c: 
co c: 
~ ... 
co 
00 
(,,) 

I 2,2µF 
i~~tut-+-l!J-+ 115 

AG <6.00Q 

~ight~~l4 
mput~u-+ 

VOLUME 
CONTROLLED 
AMPLIFIER 

rt> 

VOLUME 
CONTROLLED 
AMPLIFIER 

rt> 

1111111 

left 
output AL~ 

--=--~ 14,7kn. 

56nF 
15oFi 

r::::;:::i 4,7µF 
+ 

2,2 k.Q (1) 

14 +13 

BASS & TREBLE 
CONTROLLED 
AMPLIFIER 

BASS & TREBLE 
CONTROLLED 
AMPLIFIER 

56nF 

,, 11 

bass 

treble 

volume 

I ~kn 

TDA1524 

18 

SUPPLY 

VOLUME/BALANCE 
CONTROL VOLTAGE 
CONVERTER 

1 16 

"'" 1 4,7 + RL;;;i. 

µF 4,7 k.Q 47 

15oF i I-=- kn 1~~~ 47 
k<l 

100I oF 
" right " " " 

output volume balance 

(1) Series resistor is recommended in the event of the capacitive loads exceeding 33 pF. 

Vp 

47 
k<l 

!220nF 

4,7kQ 

TREBLE 
CONTROL 
VOLTAGE 
CONVERTER 

10 

,~~I , , 
treble 

Fig. 1 Block diagram and application circuit with single-pole filter. 

I 
+i::;:::l lOOµF 

47 
k<l 

BASS 
CONTROL 
VOLTAGE 
CONVERTER 

10aI oF , , 
bass 

17 

contour 

t 

·~1'' k<l 

7Z87198.2 

-I 
0 
)> ....... 
U'1 
I\) 
.f:i,. 



Stereo-tone volume control circuit l ___ r_o_A_1s_2_4 __ 

TDA1524 

5 114) 6 113) 

56nFt56nF 

10 k!1 

.,, 7Z87199 

Fig. 2 Double-pole low-pass filter 
for improved bass-boost. 

RATINGS 

TDA1524 

5114) 6113) 7112) 

10k!! 

56 nF 

8111) 

33 k!! 

15nFl I 2,2 µF 

7 287200 

Fig. 3 D.C. feedback with filter network 
for improved signal handling. 

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

Supplyvoltage(pin3) Vp=V3.18 max. 20 V 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

max. 1200 mW 

-55 to + 150 oc 

-30 to + 80 oc 
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TDA1524 J 
D.C. CHARACTERISTICS 

Vp = V3-18 = 12 V; Tamb = 25 °C; measured in Fig. 1; RG <(600 D; RL>4,7 kD; CL <30 pF; 
unless otherwise specified 

parameter symbol min. typ, max. 

Supply (pin 3) 

Supply voltage Vp = V3-18 7,5 - 16,5 

Supply current 
at Vp = 8,5 V Ip= 13 19 27 35 
at Vp = 12 V Ip= 13 25 35 45 
at Vp = 15 V Ip= 13 30 43 56 

D.C. input levels (pins 4 and 15) 
at Vp = 8,5 V v4,15-18 3,8 4,25 4,7 
at Vp = 12 V v4,15-18 5,3 5,9 6,6 
at Vp = 15 V V4, 15-18 6,5 7,3 8,2 

D.C. output levels (pins 8 and 11) 
under all control voltage conditions 
with d.c. feedback (Fig. 3) 
at Vp = 8,5 V Va,11-18 3,3 4,25 5,2 
at Vp = 12 V Va,11-18 4,6 6,0 7,4 
at Vp = 15 V Va, 11-18 5,7 7,5 9,3 

Pin 17 

Internal potentiometer supply voltage 
atVp=8,5V V17_1a 3,5 3,75 4,0 

Contour on/off switch (control by I 17) 
contour (switch open ) -117 - - 0,5 
linear (switch closed) -117 1,5 - 10 

Application without internal potentiometer 
supply voltage at Vp > 10,8 V 
(contour cannot be switched off) 

Voltage range forced to pin 17 V17_1a 4,5 - Vp/2-VBE 

D.C. control voltage range for volume, 
bass, treble and balance 
(pins 1, 9, 10 and 16 respectively) 
at v 17_18 = 5 v V1,9,10,16 1,0 - 4,25 
using internal supply Vl,9,10,16 0,25 - 3,8 

Input current of control inputs 
(pins 1, 9, 10 and 16) -11,9,10,16 - - 5 

______ _____L__ __ .... ----- , _ _L___"_ 

160 August 1983 

unit 

v 

mA 
mA 
mA 

v 
v 
v 

v 
v 
v 

v 

mA 
mA 

v 

v 
v 

µA 



Stereo-tone volume control circuit l ____ r_o_A_1_s_24 __ 

A.C. CHARACTERISTICS 

Vp = V3.18 = 8,5 V; Tamb = 25 °c; measured in Fig. 1; contour switch closed (linear position); 
volume, balance, bass, and treble controls in mid-position; RG.;;; 600 n; R L ~ 4,7 kD; CL.;;; 30 pF; 
f = 1 kHz; unless otherwise specified 

parameter symbol min. typ. max. unit 

Control range 

Max. gain of volume (Fig. 5) Gv max 20,5 21,5 23 dB 

Volume control range; Gv maxlGv min AGv 90 100 - dB 

Balance control range; Gv = 0 dB (Fig. 6) AGv - -40 - dB 

Bass control range at 40 Hz (Fig. 7) AGv ± 12 ±15 - dB 

Treble control range at 16 kHz (Fig. 8) AGv ±12 ±15 - dB 

Contour characteristics see Figs 9 and 10 

Signal inputs, outputs 

Input resistance; pins 4 and 15 (note 1) 
at gain of volume control: Gv = 20 dB Ri4,15 10 - - kn 

Gv = -40 dB Ri4,15 - 160 - kD 

Output resistance (pins 8 and 11) Ro8,11 - - 300 n 

Signal processing 

Power supply ripple rejection 
at Vp(rms).;;; 200 mV; f = 100 Hz; Gv = 0 dB RR 35 50 - dB 

Channel separation (250 Hz to 10 kHz) 
at Gv = -20 to + 21,5 dB ~cs 46 60 - dB 

Spread of volume control with 
constant control voltage V 1-18 = 0,5 V 17-18 AGv - - ±3 dB 

Gain tolerance between left and right 
channel V15.13 = V1.18 = 0,5 V17.13 AGv,L-R - - 1,5 dB 

Tracking between channels 
for Gv = 21,5 to -26 dB 
f = 250 Hz to 6,3 kHz; balance adjusted at 
Gv= 10dB AGv - - 2,5 dB 

'----
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~T-DA-152_4_Jl_~~-~~~~~-
A.C. CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Signal handling with d.c. feedback (Fig. 3) 

Input signal handling (note 2) 
at Vp = 8,5 V; THO= 0,5%; 
f = 1 kHz (r.m.s. value) vi(rms) 1,4 - - v 
at Vp = 8,5 V; THO= 0,7%; 
f = 1 kHz (r.m.s. value) Vi(rms) 1,8 2,4 - v 

at Vp = 12 V; THO= 0,5%; 
f = 40 Hz to 16 kHz (r.m.s. value) Vi(rms) 1,4 - - v 

at Vp = 12 V; THO= 0,7%; 
f = 40 Hz to 16 kHz (r.m.s. value) Vi(rms) 2,0 3,2 - v 

at Vp = 15 V; THO= 0,5%; 
f = 40 Hz to 16 kHz (r.m.s. value) Vi(rms) 1,4 - - v 
at Vp = 15 V; THO= 0,7%; 
f = 40 Hz to 16 kHz (r.m.s. value) Vi(rms) 2,0 3,2 - v 

Output signal handling (note 2 and note 3) 
at Vp = 8,5 V; THO= 0,5%; 
f = 1 kHz (r.m.s. value) Vo(rms) 1,8 2,0 - v 

at Vp = 8,5 V; THO= 10%; 
f = 1 kHz (r.m.s. value) Vo(rms) - 2,2 - v 

at Vp = 12 V; THO= 0,5%; 
f = 40 Hz to 16 kHz (r.m.s. value) Vo(rms) 2,5 3,0 - v 

at Vp = 15 V; THO= 0,5%; 
f = 40 Hz to 16 kHz (r.m.s. value) Vo(rms) - 3,5 - v 

Noise performance (Vp = 8,5 V) 

Output noise voltage (unweighted; Fig. 15) 
at f = 20 Hz to 20 kHz (r.m.s. value) 
for maximum voltage gain (note 4) Vno(rms) - 260 - µV 
for Gv = -3 dB (note 4) Vno(rms) - 70 140 µV 

Output noise voltage; weighted as DIN 45405 
of 1981, CCIR recommendation 468-2 (peak value) 

-- for maximum voltage gain (note 4) Vno(m) - 890 - µV 
for maximum emphasis of bass and treble 
(contour off; Gv = -40 dB) Vno(m) - 360 - µV 

Noise performance ( V p = 12 V) 

Output noise voltage (unweighted; Fig. 15) 
at f = 20 Hz to 20 kHz (r.m.s. value; note 5) 
for maximum voltage gain (note 4) Vno(rms) - 310 - µV 
for Gv = -16 dB (note 4) Vno(rms) - 100 200 µV 

Output noise voltage; weighted as DIN 45405 
of 1981, CCIR recommendation 468-2 (peak value) 
for maximum voltage gain (note 4) Vno(m) - 940 - µV 
for maximum emphasis of bass and treble 
(contour off; Gv = -40 dB) Vno(m) - 400 - µV 
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Stereo-tone volume control circuit l ____ r_o_A_1_s2_4 __ 

parameter 

Noise performance (Vp = 15 V) 

Output noise voltage (unweighted; Fig. 15) 
at f = 20 Hz to 20 kHz (r.m.s. value; note 5) 
for maximum voltage gain (note 4) 
for Gv = 16 dB (note 4) 

Output noise voltage; weighted as DIN 45405 
of 1981, CCIR recommendation 468-2 (peak value) 
for maximum voltage gain (note 4) 
for maximum emphasis of bass and treble 
(contour off; Gv = -40 dB) 

Notes to characteristics 

1. Equation for input resistance (see also Fig. 4) 

160 k.n 
Ri = --G-; Gv max= 12. 

1 + v 

symbol 

Vno(rms) 
Vno(rms) 

Vno(m) 

Vno(m) 

min. typ. max. unit 

- 350 - µV 
- 110 220 µV 

I 

- 980 - µV 

- 420 - µV 

2. Frequencies below 200 Hz and above 5 kHz have reduced voltage swing, the reduction at 40 Hz and 
at 16 kHz is 30%. 

3. In the event of bass boosting the output signal handling is reduced. The reduction is 1 dB for 
maximum bass boost. 

4. Linear frequency response. 

5. For peak values add 4,5 dB to r.m.s. values. 

R; 4, 15 l-"""'±1---+t--...-l-+--+----+-l--+-
I kn I f-- ---<-+---"'-\-1-~--+-------1----1--

100 '---'---'-__;_-'---'1\- --+--f--+-

_ I\ 
o.__~_,_~-~~_,_~-~~--

-so -40 -20 0 20 40 
Gv (dBi 

Fig. 4 Input resistance ( Ril as a function of gain of volume control (Gy). Measured in Fig. 1. 
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TDA1524 J 

Fig. 5 Volume control curve; voltage gain (Gv) 
as a function of control voltage (V1-18). 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V; f = 1 kHz. 

20----- 7Z86923 

V9-18 IVI 

Fig. 7 Bass control curve; voltage gain (Gv) 
as a function of control voltage (Vg_ 18). 
Measured in Fig. 1 with single-pole filter 
(internal potentiometer supply from pin 17 used); 
Vp = 8,5 V; f = 40 Hz. 
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7Z86924 

V16-18 IV) 

Fig. 6 Balance control curve; voltage gain (Gv) 
as a function of control voltage (V 16-18). 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V. 

20 728~~ 

Gv 
(dB) y 

10'---+--+--+---+z__,--l---f-----1-------1 

f---+--+--+---~'---+--f--- ---

Ol----+--+--l-----l+----1--1-----l-----;; 
-10f---+-~r.::7'-+1---l---'--4---'---

i--' -~--

-20'------'---"--L__--L __ J__L____j__~ 
0 

V10-18 (VI 

Fig. 8 Treble control curve; voltage gain (Gv) 
as a function of control voltage (V 10-18). 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V; f = 16 kHz. 
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Fig. 9 Contour frequency response curves; voltage gain (Gvl as a function of audio input frequency. 
Measured in Fig. 1 with single-pole filter; Vp = 8,5 V. 
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Fig. 10 Contour frequency response curves; voltage gain (Gvl as a function of audio input frequency. 
Measured in Fig. 1 with double-pole filter; Vp = 8,5 V. 
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-10 
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Fig. 11 Tone control frequency response curves; voltage gain (Gvl as a function of audio input 
frequency. Measured in Fig. 1 with single-pole filter; Vp = 8,5 V. 
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TDA1524 J 
20 

Gv 
(dBi 

-20 

Fig. 12 Tone control frequency response curves; voltage gain (Gvl as a function of audio input 
frequency. Measured in Fig. 1 with double-pole filter; Vp = 8,5 V. 

Fig. 13 Total harmonic distortion (THO); as a function of audio input frequency. Measured in Fig. 1; = Vp = 8,5 V; volume control voltage gain at 

Vo 
Gv = 20 log - = 0 dB. 

Vi 
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Stereo-tone volume control circuit l.._ __ r_o_A_1_s2_4 __ 

THO 

1%1 

0,4 

0,2 

7ZB6915 
------------------------~~-~ 

Fig. 14 Total harmonic distortion (THD); as a function of output voltage (V0 ). Measured in Fig. 1; 
Vp=8,5V;fi=1 kHz. 

(1)Vp=15V. 
(2) Vp = 12 V. 
(3) Vp = 8,5 V. 

Vno(rms) 
(µVI 

350 7286921 

300 
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150i--+--+-+--+--+--+--M+.+-l-i--+--1 

1--+-+--+-+--+--b~'ftt-·r--+-- J--+.-1 

,:: ~~~~~-v.v __ 1,1~·-·_·"" ~+--__ -E~~-
-60 -40 -20 0 20 40 60 

Gv ldB) 

Fig. 15 Noise output voltage (Vno(rms); unweighted); as a function of voltage gain (Gvl· Measured in 
Fig. 1; f = 20 Hz to 20 kHz. 
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l TDA2501 

PAL - NTSC ENCODER 

The TDA2501 encodes two colour-difference signals R-Y and 8-Y onto one subcarrier. Quadrature 
modulation allows the coding to be in accordance with either the PAL or NTSC system. 

Functions: 

• Generates two sinusoidal subcarriers with a relative phase of goo (also accepts external subcarriers) 

• Modulates the two subcarriers with the colour difference signals 

• Inverts the output from one modulator on command of an external signal (as in case of PAL) 

• Sums the output from the modulators to obtain a quadrature modulated output signal 

• Clamps the output d.c. level to a reference voltage 

• Divides the frequency of horizontal sync pulses by three so that the output level can be clamped and 
the balance of the two modulators sequentially controlled during the line-blanking minus burst-key 
period 

QUICK REFERENCE DATA 

Supply voltage (pin 6) Vp typ. 6 v 
Supply current Ip typ. 40 mA 

Output chrominance voltage (pin 9) Vg(p-p) max. 1,4 v 
Storage temperature Tstg -65 to +150 oc 

Operating ambient temperature Tamb -25 to +70 oc 

PACKAGE OUTLINE 

16-lead DI L; plastic with internal heat spreader (SOT-38WE-2). 
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~~-PA_L_--N-TS-C-en-co-de-r~~~~~~~~~~--~l~~-T-D-A-25_0_1~-
DESCRIPTION 

The colour difference signals B-Y and R-Y with a maximum amplitude of 1,4 volt are to be applied at 
pin 12 and pin 5. D.C.-coupling of the input signals is allowed if their d.c. levels are within specified 
limits from the d.c. level at pin 10 (Vref). The following table shows these limits as a function of supply 
voltage. The table also shows the limits of the reference voltage range as a function of the supply voltage. 

supply voltage 

v6-16 

(V) 

5,5 
6,0 
7,0 
a,o 
g,o 

10,0 

* Minimum 2,4 V. 
**AtVs-2,2V. 

input d.c. 
(R-Y) 
(B-Y) 
min. (V)* 

2,4 
> Vref - 1,4 V 
> Vref - 1,4 V 
> Vref-1,4 V 
> Vref - 1,4 V 
>Vref-1,4V 

• Minimum values at 0,2 Vs+ 1,2 V. 

V5_16 
V12-16 
(V) 
max. (V)* 

3,3 
3,a 
4,a 
5,a 
6,a 
7,a 

Typical values without pull-up or pull-down resistor. 
Maximum values at O,a Vs - o,g V. 

reference voltage• 
V1Q-16 

J_V) 
min typ. max. 

2,3 3,0 3,5 
2,4 3,3 3,g 
2,6 4,0 4,7 
2,a 4,a 5,5 
3,0 5,5 6,3 
3,2 6,3 7, 1 

The inputs (B-Y) and (R-Y) should be zero, independent of their (limited) d.c.-levels, during the line
blanking minus burst-key period (LB - BK). Clamping the output and correcting the out-of-balance of 
the modulators, is done by applying a HIGH level to pin 7 within the (LB - BK) period (e.g. line sync 
pulse). 

Modulation at output: 
Va= LOW; output= sex (B-Y) +sc' x (R-Y) 
Va= HIGH; output= sc x (B-Y) - sc' x (R-Y) 
in which sc' = subcarrier 

sc =goo phase-shifted subcarrier to sc' (sc lags). 

The bandpass filter at the output suppresses the d.c. components of the (R-Y) + (B-Y) signal. Luminance 
(Y) is not processed by this circuit. 

Internal subcarrier 

The internal subcarrier oscillator is crystal controlled. The oscillator generates a sinewave with low 
harmonic distortion and an amplitude of about 500 mV peak-to-peak. The amplitude can be changed if 
necessary with a current input at pin 1. The adjustment range is 0 to aoo mV, with a corresponding 
current range of+ 250 to -150 µA. 

Phase shift 

To obtain a goo phase-shifted carrier, two low impedance subcarrier outputs are provided, pins 2 and 15, 
the last being the inverse of the first. Between pins 2 and 15 an external RC combination must be used 
to obtain the desired goo shift. The capacitor value must be limited to 33 pF to minimize subcarrier 
distortion. 

The resistor required between pins 2 and 14 is o,aa5 (2 7r fC). 
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TDA2501 J 
External subcarrier 

The (B-Y) and (R-Y) signals can also be multiplied with an external subcarrier. In this case the external 
subcarrier is connected to pin 1. For maximum input impedance at pin 1 V3=V16 (Zmi > 1400 n). The 
same RC network generate the goo phase-shifted subcarrier. For the use of an externally generated sub
carrier, applied at pin 14, the d.c. level must be the same as in the case of an RC-network generated one. 

RATINGS 

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

Supply voltage V6-16 Vp max. 13,2 v 
Total power dissipation 

Storage temperature range 

Operating ambient temperature 

172 November 1983 
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Fig. 2 Power derating curve. 



PAL - NTSC encoder J TDA2501 

D.C. CHARACTERISTICS 

V5.10= -V15.10= 3 V;Tamb = 25 °c; see Fig. 1 
min. typ. max. 

Single power supply V5.15 5,5 6 10 v 
Dual power supply 

positive V5.10 2 3 5 v 
negative -V15.10 2,3 3 5 v 

Supply current 
atpin10 110 -1 0 3,5 mA 
positive (pin 6) 15 2S 40 64 mA 
negative (pin 6) -115 2S 40 64 mA 

Limitation d.c. level 
oscillator feedback V1 -30 0 +30 mV 

Nominal amplitude input signal 
a.c. peak-to-peak V5(p-p) 1,4 v 

Input voltages (R-Y) and (B-Y) 
V12(p-p) 

zero d.c. level V5, V12 2,4 3,3 3,9 v 
Required level sync input 

HIGH V7 4 Vp V 
LOW V7 V10 V 

Required level PAL pulse (H/2) 
HIGH Vs V10 + O,S Vp V 
LOW Vs -Vp 0 v 

Input current sync input 
V7 = Vp + 1 V 17 4 15 µA 

Input current PAL input (H/21 
Vs= V10 + O,S V Is 1,5 5 µA 

Output chroma voltage swing 
(R-Y) = (B-Y) = 1,4 V 
subcarrier pulse = 0,5 V V9(p-p) 1,4 v 

Amplitude of suppressed 
subcarrier V9 0 7 16 mV 

Input currents 
V4 = V10 14 0 1,5 5 µA 
V11=V10 I 11 0 1,5 5 µA 
V13 = V10 113 0 1,5 5 µA 
V5 = V10 15 0 9 30 µA 
V12 = V10 112 0 9 30 µA 
V14 = V15 + 2,3 V 114 6 µA 

Input impedance (R-Y) Z5 160 kS2 

Input impedance (B-Y) Z12 160 k.11 
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DEVELOPMENT SAMPLE DATA 
This information is deriv·Jd from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. l __ T-DA_2_s_o_2 __ 

TACHO MOTOR SPEED CONTROLLER 

GENERAL DESCRIPTION 

The TDA2502 is a tacho motor speed controller for the head drive in video recorders. The device 
provides motor speed control plus service signals for internal and external controls as two separate 
functions. 

QUICK REFERENCE DATA 

Supply voltage range (pin 12) Vcc1 = V12-14 9 to 12,5 V 

Supply voltage range (pin 6) Vcc2= ve-14 Vcc1 to12,5 v 

Supply current (pin 12) lcc1=l12 typ. 11 mA 

Supply current (pin 6) lcc2 = 15 typ. 5 mA 

Tacho input current (pin 17) 117 typ. 30 nA 

Phase lock input (pin 1) 
LOW Vil max. 4,8 v 

HIGH ViH min. 5,3 v 

Phase reference input (pin 18) 
LOW Vil max. 4,8 v 

HIGH ViH min. 5,3 v 

Motor stop input (pin 4) V4_14 max. 0,5 v 

Current limiting input (pin 8) V8-14 min. 0,42 v 

Motor drive output (pin 5) 
at-1 0 = 10 mA VoH min. 9,15 v 

at1 0 = 10mA Vol max. 0,8 v 

Operating ambient temperature range Tamb 0 to 75 °c 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT-102HE). 
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Tacho motor speed controller 

l'---T-DA_2_5_0_2 _----1 

TDA2502 

Fig. 2 Pinning diagram. 

FUNCTIONAL DESCRIPTION 

Motor speed control 

PINNING 

1 PL1 
2 RCRED 
3 RED/BLR 
4 C0 sc/STOP 

5 
6 
7 
8 11 
9 RCP 

10 CHP 
11 Cint 

Ccc1 
CHS 
GND 
RCS 
fb1 
TAH 

12 
13 
14 
15 
16 
17 
18 REF 

phase lock input 
RED comparator input 
RED/Blocked Rotor output 
internal sequence counter clock/motor 
stop input 
motor drive output 
positiv1t supply 2 (output amplifier) 
output amplifier feedback input 
current limiting input 
phase discriminator reset input 
phase discriminator hold capacitor input 
integrator capacitor 
positive supply 1 
speed discriminator hold capacitor input 
ground 
speed discriminator reset input 
input amplifier feedback output 
input amplifier feedback input 
phase reference input 

The d.c. motor drive output voltage (pin 5) is dependent upon both the motor speed and phase informa
tion. 

The motor speed information is proportional to the tacho motor speed input frequency (pin 17) which 
is processed by a speed discriminator. The speed discriminator is an analogue circuit based on the 
sampled sawtooth principle. It is driven by reset and sample pulses at a frequency equal to the tacho
generator output frequency. Since the tachogenerator and motor are mechanically connected the 
circuit provides motor speed control. 

The motor phase information is obtained by a comparison of the phase reference input (pin 18) and 
the phase lock input (pin 1 ). 

The phase lock information is provided by a 1 pulse per revolution detector, connected to the head 
motor unit. 

The phase information is generated by a phase discriminator. The system will reach a lock-in situation. 
The phase discriminator output current is integrated in an external capacitor (pin 11) after detection of 
the lock-in situation. 

Service signals 

The digital part of the circuit is responsible for: 

• Aiding the RESET AND SAMPLE PULSE GENERATOR (Fig. 5) 
• Reset of the integrated phase information during not-in-lock (start-up) via the INTEGRATOR LOGIC 

(Fig.6) 

• Generating a blocked rotor signal (BLR) which occurs after detection of 12 missing phase lock pulses 
by the BLOCKED ROTOR LOGIC (Fig. 1 ). The motor output is forced HIGH and the BLR/RED 
output (pin 3) is forced LOW 

• RED pulse generation (Fig. 7) 

Combined fanction 

The blocked rotor signal of the head drive controller is coded in the RED output signal without affect
ing the C-MOS compatibility of the RED output. The blocked rotor information can be decoded by 
one external transistor (motor stop MS, Fig. 8). 
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TDA2502 j 
RATINGS 

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

Supply voltage (pin 12) Vcc1 = V12-14 

Supply voltage (pin 6) 

Continuous output current 

Current from power supply to pins 4 and 11 * 
Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From junction to ambient 

f---1 

~ 

Vcc1 = v6-14 

15 

14, 11 

Ptot 

Tstg 

Tamb 

Rth j-a 
7Z87606 

Ptot 
(WI 

~ 
l\. 

0 
0 

"' ~ ~ 
~ 

50 100 Tamb (oC) 150 

Fig. 3 Power derating curve. 

max. 

max. 

13,2 v 

13,2 v 
(see Fig. 4) mA 

10 mA 

max. 1 W 

-25 to + 150 oc 

Oto+ 75 oc 

typ. 70 K/W 

7Z87606 

o~~~~~~~~'--'--L~~ 
-120 . . -6~ . 0 . . 60 120 15 (mAJ 180 

(1) supply voltage"".12 '{'; (2) supplyvoltage = 10 V 

Fig. 4 Maximum oui:put current 15 as a function of the output voltage V5-14· 

* All pins can be connected to ground or to the power supply during operation except pins 4 and 11. 
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Tacho motor speed controller l _____ T-DA_2_s_o_2 __ 

CHARACTERISTICS 

Vcc1 = Vcc2 = 10 V; Tamb = 25 °c; measured in Fig. 8; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage (pin 12) Vcc1 = V12-14 9 10 12,5 v 

Supply current (pin 12) 1cc1=112 - 11 15 mA 

Supply voltage (pin 6) Vcc2 = va-14 Vcc1 - 12,5 v 

Supply current (pin 6) 
at 10 pin 5 = 0 1cc2 =la - 5 - mA 

Power dissipation Ptot - 140 - mW 

Inputs 

Tacho motor speed input (pin 17) 

Input current I 17 - 30 100 nA 

Open loop gain (pin 17 to pin 16) Go 1000 - - VIV 

Phase lock input (pin 1) 

Input voltage LOW ViL - - 4,8 v 

Input voltage HIGH ViH 5,3 - - v 

Input current LOW at V 1-14 = 0,5 V Iii LI - - 20 µA 

Input current HIGH at V1-14 = 10 V lliHI - - 0,5 µA 

Phase reference input (pin 18) 

Input voltage LOW ViL - - 4,8 v 

Input voltage HIGH ViH 5,3 - - v 

Input current LOW at V 18-14 = 0 V Iii LI - - 5 µA 

Input current HIGH at Vrn-14 = 10 V Iii HI - - 0, 1 µA 

Slope at V1B-14 = 4 to 6 V dVi/dt 5 - - Vims 

Current limiting input (pin 8) 

Input voltage with no current limit V8-14 -300 - 340 mV 

Input voltage with current limit V8-14 0,42 - 1,5 v 

External load resistor to ground 
at Va.14 = o v RL 2 - - krl 

input current LOW Iii LI - - 1 µA 

Motor stop input (via pin 4) 

Input voltage V4.14 0 - 0,5 v 

Input current LOW at V 4-14 = 0,5 V Iii LI - - 0,5 mA 
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TDA2502 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Outputs 

Input amplifier output (pin 16) 

Minimum voltage swing 
(peak-to-peak value) v16-14(p-pl - 0,5 - v 

Maximum voltage swing at f = 3,5 kHz 
(peak-to-peak value) v16-14(p-p) - 8,4 - v 

Output current at V16-14 = 1to8,5 V 115 -0,5 - 0,5 mA 

Output impedance IZ15_14i - 400 - n 

RED/BLR output (pin 3) 

Output voltage HIGH 
at BLR and RED HIGH; -1 0 = 25 µA VaH 9 - - v 

Output current HIGH at V0 H = 1,5 V -loH 30 - - µA 

Output voltage LOW 
at BLR HIGH; RED LOW; -1 0 = 5 µA Val 1,2 - 1,6 v 

Output current LOW at Vol= 1,5 V -loL 40 - - µA 

Output voltage LOW 
at BLR LOW; 10 = 0,5 mA -Vol - - 0,5 v 

Motor drive output (pin 5) 

Output voltage HIGH at -10 = 10 mA VoH 9,15 - - v 

Output voltage LOW at 10 = 10 mA Val - - 0,8 v 

Output current HIGH at V0 = 0 V* -loH 30 - 400 mA 

Output current LOW at V 0 = 10 V* loL 10 - 300 mA 

Functional connections 

Sawtooth speed discriminator (pin 15) - Capacitor connected to pin 4 = 360 pF 

Load current 115 50 65 75 µA 

Reset current at V 15-14 = 0,8 V 115 2,5 - - mA 

Reset time tr - 15 - µs 

Input current during sampling 
at V15-14 = 5,5 V 11151 - - 300 nA 

Hold capacitor (pin 13) 

Capacitor connected to pin 4 = 360 pF 

External capacitor G13-14 - - 2,5 nF 

Input current at V13-14 = 6 V 113 -10 - 10 nA 

Sample time ts - 15 - µs 

Current during sampling 1113! 300 - - µA 

• Pin 5 short-circuit to ground; time tsc must not exceed 10 seconds. 
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Tacho motor speed controller 

parameter symbol 

Integrator capacitor (pin 11) 

Input impedance 
at pin 7 floating; in-lock dV 7-14/dl11 

Reference voltage; not-in-lock V 

Output current 
not-in-lock 11 

V 10-14 = 1 /2 supply voltage; in-lock 11 

Sawtooth phase discriminator (pin 9) 

Capacitor connected to pin 4 = 360 pF 

Reset current 

Reset time 

Input current 

Gain to pin 11; in-lock G 

ref 

al 
ol 

91 

9-11 

~ Hold capacitor (pin 10) 

;3 Capacitor connected to pin 4 = 360 p F 

w 
..J 
c.. 
:2: 
<( 
(I) 

1-z 
w 
:2: 
c.. 
0 
..J 
w 
> w 
Cl 

Input current 

Sample time 

Current during sampling 

RED comparator input (pin 2) 

Reset current at V1-14 = 0,5 V 

Comparator voltage level 

Output amplifier feedback (pin 7) 

Open loop gain 
pin 7 to pin 5 

pin 15 to pin 7; pin 7 floating 

pin 9 to pin 7; not-in-lock 

Internal feedback resistor at pin 7 

0 

101 

12 

v 2-14 

G 

G 

G 

R 

0 

0 

0 

7 

l __ r_oA_2_s_o_2 __ 

min. typ. max. unit 

4 - - V/µA 

- 5,5 - v 

0,3 - mA 

- - 10 µA 

0,4 - ·- mA 

- 100 150 µs 

- - 1 µA 

17 - 23 µA/V 

-10 - 10 nA 

- 100 150 µs 

300 - - µA 

0,6 - -- mA 

4,8 - 5,4 v 

400 1000 - VIV 

19 - 23 VIV 

1,2 - 1,5 VIV 

21 26 32 kD 
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TDA2502 J 
111 

----- lal -----'! 
-1 lbl -

121 

131'- ~ ~ ~ ~ 
~ r '-/' ""-7 

141 

151 

I 
c.-~-=--;~-

161 !::::~ 
17) 

18) 

191 
,\~ \ \ 

\ \ 
\ \ 
\ \ 
"" 

1101 _n ____ ~n~----------------~!L__ 

Key to waveforms 

(1) Phase lock input (pin 1) 
(2) Phase reference input (pin 18) 

(a) sawtooth runtime for phase measurement (pin 9) 
(b) phase sample (pin 9 to pin 10) 

(3) Tacho motor speed input (pin 17) 
(4) Internal signal used for reset of the internal sequence counter 
(5) Oscillator input (pin 4). Clocks the internal sequence counter 
(6) Internal sequence counter; Oo 
(7) Internal sequence counter; 01 
(8) Decoded functions: 

O; reset counter 
1; sample for speed discriminator 
2; reset for speed discriminator 
3; oscillator stop 

(9) Result at pin 15 
(10) Internal sample pulse for pin 13. 

7291204 

At time t4 and t5 the sample is suppressed by a control circuit to avoid sampling of the wrong 
sawtooth at pin 15 caused by the interrupt of pin 18. 

Fig. 5 Sample and reset pulse generation for speed and phase discriminators. 
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Tacho motor speed controller l ____ r_o_A_2_so_2 __ 

111 

121 0 0 

/' LJ LJ L 131 

(41 Jl ___ ni_ _____ --11-----~---
(51 

Key to waveforms 

(1) Phase reference input (pin 18) 
(2) INTEGRATOR counter 
(3) Phase lock input (pin 1) 
(4) Detection of "not-in-lock" if pin 1 is LOW and pin 18 is HIGH. 

This condition resets the INTEGRATOR flip-flop and counter 
(5) Counter condition 7 sets the INTEGRATOR flip-flop (= integration) 

(a) start of integrating phase information into capacitor at pin 11. 

(al 

Fig. 6 INTEGRATOR switch logic control. 

111 

121 

131 

Key to waveforms 

( 1) Phase lock input (pin 1) 
(2) RED comparator input (pin 2) 

(a) 1/2 Vp 
(3) RED/BLR output, if no BLR (pin 3) 

Fig. 7 RED pulse generation. 

7291202 

L 
7291203 

November 1983 183 

--



Ms 

Microprocessor signals 

MS: 
RED: 
MSP1: 

motorstop indication 
headswitch indication 
1 % motorspeed adjust 

RED 

MSP2: 4% motorspeed adjust 
stop: motorstop input 

15 

4 

27 k!1 

2nFI 

14 

TDA2502 

68 nF 

100 !1 

15 k!1 

1oonFI 

stop 

13 

Vcc2 

Fig. 8 Application diagram; also used as test circuit. 

12 

Vcc3 
(+12V) 

~~--,~~-~[ Vcc1 

I 
10µF= 

'"~ 
10 nF 

+ 

11 10 

8 

3,9 k!1 

0,5 !1 
r, 
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Cl 
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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. l ____ T_D_A_2-50_3 __ 

TRACK SENSING AMPLIFIER FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA2503 is a monolithic integrated circuit used in the servo system of video recorders. On selection 
of "play" (pin 10) the input signal f1-f4 (pin 2) is amplified then mixed with a signal fmix (pin 13) from 
the SAA 1085. The resultant mixed signal is filtered to provide mixer outputs pins 15 and 14 at a fre· 
quency of 45 kHz and 15 kHz respectively. 

These two signals Vi(f45) and Vi(f15) are amplified and rectified via pins 4 and 7. A differential amplifier 
provides an output signal that is proportional to the difference between the two signals. This output sig
nal is available at pin 12 via an electronic switch. 

On selection of "record" a 220 kHz input signal Vi(f5) at pin 8 is amplified and rectified then sampled 
by an RC network connected to pin 11. The signal is fed via the electronic switch to the common out
put at pin 12. 

Amplification of the "record-rectifier" is controlled by the d.c. level of the READ pulse input at pin 9. 
When "record" is selected only the applicable part of the circuit is activated. 

QUICK REFERENCE DATA 

Supply voltage (pin 16) 

Supply current (pin 16) 
mode PLAY (V9 and V10 high level) 
mode RECORD (V9 and V10 low level) 

Play 

Output current mixer 

Amplification "mixer" part 

Amplification "rectifier" part 

D.C. voltage shift 

Output voltage (pin 12) 
without input signal 
at Vref (pin 3) = 4,2 V 

Input voltage range (pin 13) 

Maximum input voltage (pin 2) 

Record 

Amplification "record-rectifier" 

Output voltage (pin 12) 
V8(p-p) = 200 mV; f = 220 kHz 
at V9_1 low level 
at V9_1 high level 

PACKAGE OUTLINE 

16-lead DI L; plastic, with internal heat spreader (SOT-38WE-2). 

Vp = V15_1 

Ip= 115 
Ip= 115 

I 14,15 

All15-l14I 

AV12-1 

V12-1 

V13-1 

V2-1 

typ. 10 v 
max. 13,2 v 

typ. 11,5 mA 
typ. 8,5 mA 

190 to 360 µA 

typ. 120 µA 

typ. 660 mV 

typ. 3,5 v 
50 to 100 mV 

typ. 
typ. 

20 mV 

4 v 
2,1 v 
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Fig. 1 Block diagram. 
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Track sensing amplifier for video recorders 

RATINGS 

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

Supply voltage (pin 16) Vp = V15.1 

Voltages with respect to pin 1 

Input voltage all pins 

Output voltage 
pin 12 
pin 14 
pin 15 

Voltage at pin 11 

Current at pin 12 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

Vn-1 

V12-1 
V14-1 
V15-1 

V11-1 

112 

Ptot 

Tstg 

Tamb 

TDA2503 

max. 13,2 v 

max. 9 v 

max. 8 v 
max. 13,2 v 
max. 13,2 v 
max. 9 v 
max. 10 mA 

max. 500 mW 

-65 to+ 150 oc 

0 to + 70 oc 

~ From junction to ambient 
<l: 

Rth j-a typ. 75 K/W 

Cl 
UJ 
...J 
Q.. 
:2; 
<l: en 
1-z 
UJ 
:2; 
Q.. 
0 
...J 
UJ 

> 
UJ 
Cl 

Ptot 
IWI 

7Z92268 

50 100 150 
Tamb(oC) 

Fig. 2 Power derating curve. 

v,,_, 
(VI 

7Z92269 

~-I--+--

--+--- -t--1 
f----+--+----l~+--+-- ' 

f--+---+---+--+ -- ---1 -- --- -- t---1 

f--+--+---+--t-- --+-- -- -t---1---1 

1 ~1~~ ·~.---1~=-~- ~--= 
0 ~-~----+-~---". __ J_ .. ______ L._ __ ,, .L ... L. ________ J 

0 2 4 6 8 10 

Vg_1 !VI 

Fig. 3 Amplification of the "record-amplifier" 
V 11-1 as a function of input voltage Vg.1; 
Vp = 10 V; Va(p-p) = 200 mV. 
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TDA2508 J 
D.C. CHARACTERISTICS 

Vp = V15.1=10 V; Tamb = 25 °c; measured in Fig. 1; unless otherwise specified 

---

parameter 

Supply 

Supply voltage (pin 16) 

Reference voltage (pin 3) 

Supply current (pin 16) 
"play"; Vg and V 10 high 
"record"; Vg and V 10 lo 

level 
w level 

Input current 
high level; V10.1=10 V 
low level; V 10· 1 = 0 V 

Input voltage (pin 10 at po 
Vi (f1·f4) 
Vi (f5) 
Vi (f45) 
Vi (f15) 

sition "play") 

Input voltage (pin 10) 
position "play"= high le 
position "record"= low 

vel 
level 

Vc1 (pin 10 at position "p 

Vc2 (pin 10 at position "p 

READ pulse current (ping 
Vg.1=10 V 
Vg.1=0 V 

Mixer output current (pins 
from+ 10 V; pin 10 at p 
10 (f15) pin 14) 
10 (f45) pin 15) 

Input voltage (pin 13) 
Vfmix (pin 10 at positio 

VRc (f5) with Vg.1 at low 

Output voltage (pin 12) 

Input voltage (ping) 
READ= high level 
READ= low level 

lay") 

lay") 

) 

14and15) 
osition "play" 

n "play") 

level 

l at Vi (f45) = Vi (f15) 
at Vi (f45) <'{Vi (f15) 
at Vi (f45) ;J> Vi (f15) 

~--- - ---··-.-----~-----------------

188 October 1 g33 

I 

symbol min. typ. 

Vp = V15.1 9 10 

Vref = V3.1 - 4,2 

Ip= 116 
17,5 

11,3 
Ip= 115 5,6 8,5 

I 
110 - 1-

-110 -· -

V2.1 3,0 3,2 

V3.1 13,0 3,2 
V4.1 2,7 2,9 

V7.1 I 2,7 2,g 

V10.1 2 -
V10-1 - -

V5.1 2,7 2,g 

v6·1 2,7 2,g 

lg - -
-lg - -

114 1go 275 

115 190 275 

V13-1 3,0 3,2 

V11-1 - 2,1 

V12-1 - Vref-0,7 
V12-1 - 60 

V12-1 6,5 7,0 

Vg.1 9 -
Vg.1 - -

---------' 

max. unit 

12,6 v 

- v 

14,8 mA 
11,2 mA 

1 µA 
1 µA 

3,4 v 
3,4 v 
3, 1 v 
3, 1 v 

- v 
0,8 v 

3, 1 v 

3, 1 v 

1 µA 
10 µA 

360 µA 
360 µA 

3,4 v 

- v 

- v 
150 mV 
7,75 v 

- v 
2 v 



Track sensing amplifier for video recorders l.__ __ T_D_A_2_5_0_3 __ 

A.C. CHARACTERISTICS 

Vp = V16-1=10 V; Tamb = 25 oc; measured in Fig. 1; unless otherwise specified 

parameter ~~ol 

I 

min. 

I 'YP 

I TI Position "play" 1- -
Amplification "mixer" part 

Vi (f1-4) = 1mV,100 kHz sine I I 
Vfmix = 100 mV (p-p). 100 kHz square wave I ! 
provides output current i 
(a) square wave in phase with sine j 115-114 120 µA 
(b) square wave 180° with respect to sine 114-115 120 µA 
(c) square wave 90° with respect to sine 1115-1141 0 µA 

D.C. voltage shift* 
IV 4(rms) - V7(rms) I= 10 mV; f = 100 kHz tlV 12-1 560 660 760 mV 

Position "record" (see also Fig. 3) 
Output voltage 

~ 
Va(p-p) = 200 mV; f = 220 kHz 
at V9_1 =high; V11-1 = V12-1 V12-1 2,1 v 

<( at V9_1 =low; V11-1 = V12-1: V12-1 4 v Cl 
w when -I 11 max.= 2 mA 
..J 
0.. Common mode rejection ratio (pin 12) 
::2E 

at V 4(rms) = V7(rms) = 0 to 1500 mV CMRR 20 dB <( 
(/) 

I- Input impedances 
z dynamic track following (pin 2) IZ2-1 I 6,4 8,2 11,0 ld1 w 
::2E record (pin 8) tZa-1 I 6,4 8,2 11,0 krl 
0.. 
0 mixer (pin 13) IZ13-1 I 6,4 8,2 11,0 krl 
..J reference voltage (pin 3) IZ3_1 I 0,1 1,0 Mrl w 
> detector inputs (pins 4 and 7) IZ4,7-1 I 6,4 8,2 11,0 krl w 
Q Input voltages 

mixer (pin 13) V13-1 50 100 mV 
dynamic track following (pin 2) 
for undisturbed output signal pins 14, 15 V2-1 20 mV 
detector inputs (pins 4 and 7) --(peak-to-peak value) 
record (pin 8) 

v4,7-1(p-p) 1,5 v 

(peak-to-peak value) Va-1(p-p) 2,0 v 

*Voltage with respect to V 12 = Vref-0,7 V. 
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TDA2540 
TDA2540Q 

TELEVISION l.F. AMPLIFIER AND DEMODULATOR 

The TDA2540 is an i.f. amplifier and demodulator circuit for colour and black and white television 
receivers using n-p-n tuners. 
It incorporates the following functions: 

- gain-controlled wide-band amplifier, providing complete i.f. gain 
- synchronous demodulator 
- white spot inverter 
- video preamplifier with noise protection 
- a.f.c. circuit which can be switched on/off by a d.c. level, e.g. during tuning 
- a.g.c. circuit with noise gating 
- tuner a.g.c. ·output (n-p-n tuners) 
- VCR switch, which switches off the video output; e.g. for insertion of a VCR playback signal 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

1.F. input voltage at f = 38,9 MHz (r.m.s. value) 

Video output voltage (white at 10% of top sync) 

I. F. voltage gain control range 

Signal-to-noise ratio at Vi= 10 mV 

A.F.C. output voltage swing for L\.f = 100 kHz 

PACKAGE OUTLINES 

TDA2540 : 16-lead DIL; plastic (SOT-38). 
TDA25400: 16-lead QI L; plastic (SOT-58). 

V11.13 

111 

V1.16 (rms) 

V12(p-p) 

Gv 

S/N 

L\.V5.13 

typ. 12 v 
typ. 50 mA 

typ. 100 µV 

typ. 2,7 v 
typ. 64 dB 

typ. 58 dB 

typ. 10 v 
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Television i.f. amplifier and demodulator 

RATINGS 

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

TDA2540 
TDA2540Q 

Supply voltage V 11-13 max. 13,2 v 
12 v 

900 mW 

Tuner a.g.c. voltage 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS (measured in Fig. 5) 

Supply voltage range 

V413 

Ptot 

Tstg 

Tamb 

V11-13 

max. 

max. 

-55 to+ 125 oc 

-25 to+ 60 oc 

typ. 12 v 
10,2 to 13,2 V 

The following characteristics are measured at T amb = 25 °C; V 11-13 = 12 V; f = 38,9 MHz 

l.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) 

Differential input impedance I 2 1-16 I 
Zero-signal output level V12-13 

Top sync output level V12.13 

I. F. voltage gain control range Gv 

Bandwidth of video amplifier (3 dB) B 

Signal-to-noise ratio at Vi= 10 mV S/N 

Differential gain dG 

Differential phase dp 

* So-called 'projected zero point', e.g. with switched demodulator. 

V 0 black to-white 
* * S/N = 

Vn(rms) at B = 5 MHz 

typ. 

< 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

< 
typ. 

< 

100 µV 
150 µV 

2 kS/. in parallel 
with 2 pF 

6 ± 0,3 V* 

3,07 v 
2,9 to 3,2 V 

64 dB 

6 MHz 

58 dB'* 

4 % 
10 % 

20 
100 
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TDA2540 
TDA2540Q 

CHARACTERISTICS (continued) 

Intermodulation at 1, 1 MHz: blue* 

yellow* 

at 3,3 MHz** 

-10dB 

-13,2dB 

-30dB 

S.C. C.C. P.C. 

S.C.: sound carrier level 

spectrum for 
yellow 

-13,2dB 

-30dB 

S.C. C.C. 

C.C.: chrominance carrier level 
P.C.: picture carrier level 

with respect to top sync I eve I 

- 3,2dB 

P.C. 

> 46 dB 
typ. 60 dB 

> 46 dB 
typ. 50 dB 

> 46 dB 
typ. 54 dB 

spectrum for 
blue 

7Z66331.1 

Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 

s.c. 
GENERATOR 

33,4 MHz 

P.C. 
GENERATOR 

38,9 MHz 

c.c. 
GENERATOR 

34,5 MHz 

ATTENUATOR 
TEST 

CIRCUIT 

manual gain control; 

SPECTRUM 
ANALYZER 

7Z76178 

adjusted for blue: V 12_ 13 = 4 V 

Fig. 3 Test set-up for intermodulation. 

V0 at 4,4 MHz 
* 20 log + 3,6 dB. 

V0 at 1,1 MHz 
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Television i.f. amplifier and demodulator 

Carrier signal at video output 

2nd harmonic of carrier at video output 

White spot inverter threshold level (Fig. 4) 

White spot insertion level (Fig. 41 

Noise inverter threshold level (Fig. 4) 

Noise insertion level (Fig. 4) 

External video switch (VCR) switches off 
the output at: 

v 12--13 

(V) 

7 
white spot inverter_ 6 6 -+----------·----, 

threshold level ' 
zero-signal level, __ 5 7 6 

white level (CCI R) ' 

5 
white spot insertion_ 4 7 -!-~--------~-"'"""" 

level · 

noise insertion level - 3,8 - 4-'-+--'-

top sync level ---3,07 3 

I 
I 
I 
I 
I 
I 

noise inverter ____ 1 8 ~2"-'---------- 1 
threshold level ' \i 

i 

TDA2540 
TDA2540Q 

typ. 4 mV 
< 30 mV 

typ. 20 mV 
< 30 mV 

typ. 6,6 v 
typ. 4,7 v 
typ. 1,8 v 
typ. 3,8 v 

\/14-13 < 1,1 v 

7Z76177.1 

OL-~~~~~~~~~~~~~~~~~~~~ 

time 

Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 

Tuner a.g.c. output current range 14 10 to 0 mA 

Tuner a.g.c. output voltage at 14 = 10 mA V4.13 < 0,3 v 
Tuner a.g.c. output leakage current 

V14-13 = 5 V; V4.13 = 12 V 14 < 15 µA 

Maximum a. f.c. output voltage swing L1 V5.13 
> 10 v 
typ. 11 v 

Detuning for a.f.c. output voltage swing 
l;f tvp. 100 kHz 

of 10 V < 200 kHz 

A.F.C. zero-signal output voltage 
V513 

typ. 6 v 
(minimum gain) 4 to 8 v 

A. F. C. switches on at: V513 > 3,2 v 
A.F.C. switches off at: V513 < 1,5 v 
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+12 v 

47 kS1 I I 4,7 µJ: 
3,3 
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tuner a.g.c. +------+--------------• 

~~FI I 
2 3 

330 
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nF nF 

5 6 

i.f. input ........ 1,5 I TDA2540 ...,....nF 

16 15 14 13 12 11 
I 

-I 
10 nF 

rl 
1,5 kS1 . 

........ 10 

+28 v 

7 

10 

270 
kS2 

8 

9 

100 kS1 

2,2 Mc2 

156: 

TpF: 

J;i- +12 v 
2,7 nF i i330nF l I nF ~68µF 

video 
output 

Fig. 5 Typical application circuit diagram; 0 of L 1 and L2 ""80; f = 38,9 MHz. 
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Television i.f. amplifier and demodulator 

12 

V5-13 

(VI 

6 1-1 

0 
-4 

12 

V5-13 
(V) 

6 

0 

I 

J,.1 

_J_ 

L 

1L 

~ 
~ 
~ 

-3 -2 -1 

-100 kHz 

38,9 

~ 

ex 

1 

+1 +2 

[l 

II 

II 

1 

1 

~ 

~ 

38,9 MHz 

v 
IL 

IL 
IL 

lL 

TDA2540 
TDA2540Q 

7 z 7 2940. 1 

" 

+3 +4 
f (MHz) 

7272938.1 

+100kHz 

Fig. 6 A.F.C. output voltage (V5.13l as a function of the frequency. 
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S/N 

(dB) 

50 

30 
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11 
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IL 
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IL 
IL 

IL 
IL 

IL 

7Z71828 

J_ 

+, 
typ r-' 

...... 
17" 

40 V1-16(dB) 60 

(OdB=100µV) 

Fig. 7 Signal-to-noise ratio as a function of the input voltage (V 1-16). 

198 January 1980 



TDA2541 
TDA2541Q 

TELEVISION l.F. AMPLIFIER AND DEMODULATOR 

The TDA2541 is an i.f. amplifier and demodulator circuit for colour and black and white television 
receivers using p-n-p tuners. 
It incorporates the following functions: 

- gain·controlled wide-band amplifier, providing complete i. I. gain 
- synchronous demodulator 
- white spot inverter 
- video preamp I ifier with noise protection 
- a.f.c. circuit which can be switched on/off by a d.c. level, e.g. during tuning 
- a.g.c. circuit with noise gating 
- tuner a.g.c. output (p·n-p tuners) 
- VCR switch, which switches off the video output; e.g. for insertion of a VCR playback signal. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

l.F. input voltage at f = 38,9 MHz 
(r.m.s. value) 

Video output voltage (white at 10% of top sync) 

I. F. voltage gain control range 

Signal-to-noise ratio at Vi= 10 mV 

A.F.C. output voltage swing for~f = 100 kHz 
~--·-------~---------

PACKAGE OUTLINES 

TDA2541 : 16-lead DIL; plastic (SOT-38). 
TDA25410: 16-lead 01 L; plastic (SOT-58). 

V11.13 typ. 12 v 
111 typ. 50 mA 

V1-16(rms) tyf). 100 µV 

V12(p-p) typ. 2,7 v 
Gv typ. 64 dB 

S/N typ. 58 dB 

~V5.13 typ. 10 v 
·- ----·-------- --~- ------ --··---
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Television i.f. amplifier and demodulator 

RATINGS 

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

Supply voltage V 11-13 

Tuner a.g.c. voltage V 4-13 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS (measured in Fig. 5) 

Supply voltage range V11-13 

max. 

max. 

max. 

TD.A2541 
TDA2541Q 

13,2 v 
12 v 

900 mW 

-55 to+ 125 oc 

-25 to + 60 oc 

typ. 12 v 
10,2 to 13,2 V 

The following characteristics are measured at Tamb = 25 °c; V11-13 = 12 V; f = 38,9 MHz 

l.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) 

Differential input impedance JZ1-16 J 

Zero-signal output level V12-13 

Top sync output level V12-13 

I. F. voltage gain control range Gv 

Bandwidth of video amplifier (3 dB) B 

Signal-to-noise ratio at Vj = 10 mV S/N 

Differential gain dG 

Differential phase d<p 

* So-called 'projected zero point', e.g. with switched demodulator. 

V0 black-to-white 
S/N = 

Vn(rms) at B = 5 MHz 

typ. 

< 
100 µV 
150 µV 

t 2 k.11 in parallel 
yp. with 2 pF 

typ. 6 ± 0,3 V* 

typ. 3,07 v 
2,9 to 3,2 V 

typ. 64 dB 

typ. 6 MHz 

typ. 58 dB** 

typ. 4 % 
< 10 % 

typ. 20 

< 10° 
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TDA2541 
TDA2541Q 

CHARACTERISTICS (continued) 

Intermodulation at 1, 1 MHz: blue* 

yellow* 

at 3,3 MHz** 

-10dB 

-13,2dB 

-30dB 

S.C. C.C. P.C. 

S.C. : sound carrier level 

spectrum for 
yellow 

- 3,2dB 

-13,2dB 

-30dB 

S.C. C.C P.C. 

> 46 dB 
typ. 60 dB 

> 46 dB 
typ. 50 dB 

> 46 dB 
typ. 54 dB 

spectrum for 
blue 

7266331.1 

C.C. : chrominance carrier level 
P.C. : picture carrier level 

with respect to top sync level 

Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 

s.c. 
GENERATOR 

33,4 MHz 

P.C. 
GENERATOR 

38,9 MHz 

c.c. 
GENERATOR 

34,5 MHz 

ATTENUATOR 
TEST 

CIRCUIT 

+12 v 
manual gain control; 

SPECTRUM 
ANALYZER 

7Z76178 

adjusted for blue: V 12_ 13 = 4 V 

Fig. 3 Test set-up for intermodulation. 

V 0 at 4,4 MHz 
* 20 log Vo at 1, 1MHz+3,6 dB. 
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Television i.f. amplifier and demodulator 

Carrier signal at video output 

2nd harmonic of carrier at video output 

White spot inverter threshold level (Fig. 4) 

White spot insertion level (Fig. 4) 

Noise inverter threshold level (Fig. 4) 

Noise insertion level (Fig. 4) 

External video switch (VCR) switches off 
the o~tput at: · 

v 12-13 

(V) 
7 

white spot inverter_ 6 6 -1--------------' 
threshold level ' 

zero-signal level, 
white level (CCI R)-- 5•7 

6 

5 white spot insertion 
level - 4·7 ~i---+----------=:;-~ .. 

noise insertion level - 3,8 

top sync level ---3,07 3 

noise inverter -=2:...i---------• 
threshold level --- l,8 

TDA2541 
TDA2541Q 

typ. 4 mV 
< 30 mV 

typ. 20 mV 
< 30 mV 

typ. 6,6 v 
typ. 4,7 v 

Lyµ. 1,8 v 

typ. 3,8 v 

v1'4-13 < 1;1 v· 

7Z76177.1 

0'-----------------------~ 
time 

Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 

Tuner a.g.c. output current range 14 0to10 mA 

Tuner a.g.c. output voltage at 14 = 10 mA V4_13 < 0,3 v 
Tuner a.g.c. output leakage current 

V14-13 = 11 V; V4_13 = 12 V 14 < 15 µA 

Maximum a.f.c. output voltage swing AV5:13 
> 10 v 
typ. 11 v 

Detuning for a. f.c. output voltage swing of 10 V Lit 
typ. 100 kHz 

< 200 kHz 

A. F .C. zero-signal output voltage 
V5_13 

typ. 6 v 
(minimum gain) 4 to 8 v 

A.F.C. switches on at: V5_13 > 3,2 v 

A. F .C. switches off at: V5_13 < 1,5 v 
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+12 v +28 v 
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i. f. input _._1,5 TDA2541 -.-nF 

16 15 14 13 12 11 10 9 

--1 " 10 nF 
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Ji +12 v 

InF ~68µF 

video 
output 

Fig. 5 Typical application circuit diagram; Q of L 1 and L2 ""80; f0 = 38,9 MHz. 
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Television i.f. amplifier and demodulator 
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V5-13 

(V) 

6 1-

0 
-4 

12 

V5-13 
(V) 

6 

0 

" 

rT 

I 
), 

it'1 
""" 

-3 -2 -1 

-100 kHz 

38,9 

1 

1 
'L 

[I 

+1 +2 

\ 

\ 

\ 

\ 

\ 

\ 

1 

38,9 MHz 

j...-j 
l"'1 

!LI 

'[_ 
1 

1-1 

TDA2541 
TDA25410 

7272940 1 

1--1 

+3 +4 
f (MHz) 

7Z72938 1 

+100kHz 

Fig. 6 A.F.C. output voltage (V5.13) as a function of the frequency. 
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TDA2541 
TDA2541Q 
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0 

IL 
IL 

IL 
[) 

I/ 
LL 

LL 

IL 
LL 

D 
1L 

1L 
1L 

IL 
IL 

IL 

20 

7Z71828 

II 
typ ...... 

i:;;; 
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Fig. 7 Signal-to-noise ratio as a function of the input voltage (V1_15). 
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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. 

TDA2542 
TDA2542Q 

TELEVISION 1.F. AMPLIFIER AND DEMODULATOR 

The TDA2542 is an i.f. amplifier and demodulator circuit for E and L standards in colour and black 
and white television receivers using p-n-p tuners. 
It incorporates the following functions: 

- gain-controlled wide-band amplifier, providing complete i. f. gain 
- synchronous demodulator 
- video preamplifier 
- a.f.c. circuit which can be switched on/off by a d.c. level, e.g. during tuning 
- a.g.c. circuit 
- tuner a.g.c. output (p-n-p tuners) 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

l.F. input voltage at f = 32,7 MHz 
(r.m.s. value) 

Video output voltage (peak-to-peak value) 

I. F. voltage gain control range 

Signal-to-noise ratio at Vi= 10 mV 

A.F.C. output voltage swing for Llf = 100 kHz 

PACKAGE OUTLINES 

TDA2542 : 16-lead DIL; plastic (SOT-38). 
TDA2542Q: 16-lead OIL; plastic fSOT-58). 

V11-13 

111 

V1-16(rms) 

V12(p-p) 

Gv 

S/N 

LlV5_13 

typ. 12 v 
typ. 50 mA 

typ. 100 µV 

typ. 3 v 
typ. 64 dB 

typ. 58 dB 

typ. 10 v 
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Fig. 1 Block diagram. 
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<( 
Cl 
UJ 
..J 
n.. 
:::§! 
<( 
Vl 
.... 
2 
UJ 
:::§! 
n.. 
0 
..J 
UJ 
> 
UJ 
Cl 

Television i.f. amplifier and demodulator 

RATINGS 

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

Supply voltage V 11-13 

Tuner a.g.c. voltage 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS (measured in Fig. 2) 

Supply voltage range 

V4.13 

Ptot 

Tstg 

Tamb 

V11-13 

TDA2542 
TDA2542Q 

max. 13,8 v 
max. 12 v 
max. 900 mW 

-55 to+ 125 oc 

-25 to+ 60 oc 

typ. 12 v 
10,2 to 13,8 v 

The following characteristics are measured at Tamb = 25 °c; V11-13 = 12 V; f = 32,7 MHz 

1.F. input voltage for onset of a.g.c. (r.m.s. value) 

Differential input impedance 

Zero-signal output level 

Maximum video output voltage (peak-to-peak value) 

Video output voltage variation 
at 50 dB input voltage variation 

1.F. voltage gain control range 

Bandwidth of video amplifier (3 dB) 

Signal-to-noise ratio at Vi = 10 mV 

Differential gain 

Differential phase 

V 0 black-to-white 
* S/N = -------

V n(rms) at B = 5 MHz 

V1-16(rms) 

1z116 I 

V12.13 

V12(p-p) 

ilV12-13 

Gv 

B 

S/N 

dG 

dp 

typ. 

< 

typ. 

typ. 

> 

< 
typ . 

typ. 

typ. 

typ. 

< 
typ. 

< 

100 µV 
150 µV 

2 kD in parallel 
with 2 pF 

2,9 v 
4 v 

0,5 dB 

64 dB 

6 MHz 

58 dB* 

4 % 
10 % 

20 
100 
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TDA2542 
TDA2542Q 

CHARACTERISTICS (continued) 

Carrier signal at video output 

2nd harmonic of carrier at video output 

Tuner a.g.c. output current range 

Tuner a.g.c. output voltage at 14 = 10 mA 

Tuner a.g.c. output leakage current 
V14-13 = 3 V; V4_13 = 12 V 

Maximum a. f.c. output voltage swing 

Detuning for a.f.c. output voltage swing 
of 10 V 

A. F .C. switches on at: 

A.F.C. switches off at: 

A.G.C. detector reference voltage 

210 January 1980 
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V4_13 

14 

t.V5_13 

M 

V5_13 

V5_13 

V14-13 

typ. 4 mV 
< 30 mV 

typ. 20 mV 
< 30 mV 

0 to 10 mA 

< 0,3 v 

< 15 µA 

> 10 v 
typ. 11 v 

typ. 100 kHz 

< 200 kHz 

> 3,2 v 
< 1,5 v 
typ. 3,9 v 
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APPLICATION INFORMATION 

tuner a.g.c. 

10 nF 

-i 
I 

i.f. input ...._ 1,5 I "'T" nF 

I 

-i 
10 nF 

DEVELOPMENT SAMPLE DATA 

+12 v 

3,3 
kS2 

1µF1: 
+ 

2 

16 15 

+ 
22 µF C::i 

~ 

4,7 µJ: I 
+ 100 

1 kS2 nF 

330 
52 

3 4 5 

TDA2542 

14 13 

15 kS1 

12 

video 
output 

+28 v 

i1,5 

I ..,.. 100 kS2 

nF 

270 
kn 

2,2 MS2 

6 7 8 

I i 'F 56: : 
"T"pF1 I 

I I 
11 10 9 I I L _ _,j, 

-------- +12 v 
10 I nF 

+ 
i68µF 

tuning voltage 

a. f.c. switch 

1 
r 
I 
I 

-roo: 
pF L 

7284196 

Fig. 2 Typical application circuit diagram; 0ofL1 and L2 ~ 80; f ~ 32,7 MHz. 
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Fig. 3 A.F.C. output voltage IV5.13) as a function of the frequency. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 

made available for evaluation. It does not necessarilv 
imply that the device will go into regular production. l TDA2543 

--

AM SOUND 1.F. CIRCUIT FOR FRENCH STANDARD 

GENERAL DESCRIPTION 

The TDA2543 is a monolithic integrated AM sound i.f. circuit in television receivers for the French 
standards L and L'. 

The circuit incorporates the following functions: 

• 3-stage gain controlled i.f. amplifier, providing complete i.f. gain 

• Synchronous AM demodulator 

• A.G.C. circuit 

• Audio input circuit with two external audio inputs and switching facilities to provide for either the 
demodulated i.f. or an external signal output 

• Demodulated i.f. output is available from the input of the switching circuit 

QUICK REFERENCE DATA 

Supply voltage (pin 12) 

Minimum i.f. vision carrier input voltage (r.m.s. value) 
for an output signal V 13-14(rms) = 480 mV 

I. F. control range 

A.F. output voltage (r.m.s. value) 

Distortion at Vvc1-18(rms) = 5 mV 

Signal-to-weighted-noise ratio according to CCI R 468 

Maximum signal amplitude for the a.f. switch (r.m.s. value) 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT-102CS). 

V12.14 = Vp 

Vvc1-18(rms) 

D.Gv 

V 13-14(rms) 

dtot 

S + N/N 

V8;11-14(rms) 

--·-----------· 
typ. 12 v 

max. 30 µV 

min. 60 dB 

typ. 680 mV 

max. 1 % 

min. 50 dB 

min. 2 v 
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TDA2543 J 
39,2 MHz 

i.f. input 

I 11 --+>+'---<>-I x 

TDA2543 

14 

(1) 1.F. signal: vision carrier (V.C.) an.d sound carrier (S.C.). 

Fig. 1 Block diagram. 

RATINGS 

Vp 

12 

VOLTAGE 

STABILIZER 

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

Supply voltage range (pin 12) V12-14=Vp max. 13,2 v 
Switch voltage (pin 5) V5_14 max. Vp V 

Current at pin 4 14 max. 5 mA 

-14 short-circuit proof 

Storage temperature range Tstg -25 to + 150 oc 

Operating ambient temperature range Tamb --20 to +70 °c 
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AM sound i.f. circuit for French standard l~ __ r_o_A-25_4_3 __ 

CHARACTERISTICS 

Vp = 12 V; lamb= 25 °c; input signal (vision carrier V.C.) with fvc = 39,2 MHz; sound carrier (S.C.) 
modulated with fm = 1 kHz and m = 0,8; measured in Fig. 2; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage range (pin 12) Vp 10,8 - 13,2 v 

Supply current (pin 12) Ip - 50 - mA 

1.F. input (pins 1and18) 

Minimum i.f. vision carrier input voltage 
(r.m.s. value) for an output signal 

V13-14(rms) = 480 mV Vvc1-18(rms) - - 30 µV 

Maximum i.f. vision carrier input voltage 
(r.m.s. value) Vvc1-18(rms) - 50 - mV 

Input resistance R1-18 - 2 - k[2 

Input capacitance C1.18 - 2 - pF 

I .F. control range (-3 dB) LlGv 60 - - dB 

A.F. output (pin 13) 

A.F. output voltage (r.m.s. value) 

at Vvc1-18(rms) = 5 mV V13-14(rms) -- 680 - mV 

Output resistance R13-14 -- 100 - [2 

Distortion at Vvc1-18(rms) = 5 mV dtot - - 1 % 

Signal-to-weighted-noise ratio 
at a.f. output (pin 13) according to 

CCI R 468 at Vvc1-18(rms) = 5 mV S + N/N 50 - - dB 

A.F. switch (pins 8, 11 and 6) 

Maximum input voltage (r.m.s. value) Vs-14(rms) 2 - - v 

V 11-14(rms) 2 - -- v 

Voltage gain Gv -- 0 ± 1 - dB 

Amplitude frequency response (·--3 dB) f 20 - 20 000 Hz 

Crosstalk between the non-switched 
input and the output a: 60 - - dB 

Input resistance Rs; 11-14 10 - - k[2 

Output resistance R5.14 - 400 - n 
De-emphasis switch (pin 4) 

Input resistance for: 
ON(V5.14>3V) R4-14 - -- 200 n 
OFF (V5.14 < 1 V) R4-14 100 - ·-- k[2 

Switch voltage (pin 5) 

A.F. switch ON (pin 8 switched) V5.14 3 Vp v 

A.F. switch OFF (pin 11 switched) V5.14 0 - 1 v 
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TDA2543 J 
220µF 

4,7 nF 

i.f. vision 
earner 

:n:~; 11, 
56Sl11 

18 17 16 

22 10 
nF 

de.emphasis 
sw1tch1ng output 

! 
+---{::::J-...,-~-f---,10nF-r, + 1,8kll ~ 

470 nF 

15 14 13 12 11 10 

TDA2543 

+ 220 

I"F 

~ 10nF switching 
input 

+ 1µH 

I100µF 

39,2 MHz 

56 
pF 

470 nF 

L 1 

7Z86841 

Fig. 2 Measuring circuit; L 1 adjusted to minimum distortion at the a.f. output. 
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AM sound i.f. circuit for French standard l~ __ r_o_A_2_s_4_3 __ 

7Z86840 
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f----1--+-+++H.++--+--+-+-++;.++j---+--+·+++H++---+---t-1 
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Vvc1-18 lmVJ 

Fig. 3 Control curve of the i.f. amplifier; the r.m.s. a.f. output voltage at pin 13 (V13-14(rms)l as a 
function of the r.m.s. i.f. vision carrier input voltage (Vvc1-18(rms)l at fm = 1 kHz and m = 0,8. 
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Fig. 4 Signal-to-weighted-noise ratio (S +Nm) at the output (pin 13) as a function of the r.m.s. i.f. 
vision carrier input voltage (Vvc1-18(rms)l· 
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Fig. 5 Distortion (dtotl at the output (pin 13) as a function of the r.m.s. i.f. vision carrier input voltage 
(Vvc1-18(rms)l at fm = 1 kHz and m = 0,8. 
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TDA2544 
TDA2544Q 

TELEVISION l.F. AMPLIFIER AND DEMODULATOR 

The TDA2544 is an i.f. amplifier and demodulator circuit for colour and black and white television 
receivers. 
It incorporates the following functions: 

- gain-controlled wide-band amplifier, providing complete i.f. gain 
- low-level synchronous demodulator 
- white spot inverter 
- video preamplifier with noise protection 
- a. f.c. circuit with balanced output 
- a.g.c. circuit with noise gating 
- tuner a.g.c. output for control of MOS tuners 
- external video switch 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

1.F. input sensitivity at f = 45,75 MHz (r.m.s. value) 

Video output voltage (white at 12,5% of top sync) 

1.F. voltage gain control range 

Signal-to-noise ratio Vi= 10 mV 

A. F .C. sensitivity 

PACKAGE OUTLINES 

TDA2544 16-lead DI L; plastic (SOT-38). 
TDA25440: 16-lead OIL; plastic (SOT-58). 

V11-13 

111 

v1-16(rms) 

V12(p-p) 

Gv 

S/N 

typ. 12 v 

typ. 50 mA 

typ. 150 µV 

typ. 2,6 v 

typ. 63 dB 

typ. 58 dB 

typ. 80 mV/kHz 
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Television i.f. amplifier and demodulator 

RATINGS 

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

Supply voltage 

Tuner a.g.c. voltage 

Total power dissipation 

Storaqe temperature 

Operating ambient temperature 

CHARACTERISTICS (measured in Fig. 5) 

Supply voltage range 

The following characteristics are measured at Tamb = 25°c;V11 

1.F. input voltage for onset of a.g.c. (r.m.s. value) 
at f = 45,75 MHz 

Differential input impedance 

Zero-signal output level 

Top sync output level 

I. F. voltage gain control range 

Bandwidth of video amplifier (3 dB) 

Signal-to-noise ratio at Vi = 10 mV 

Differential gain 

Differential phase 

V11-13 

V4_13 

Ptot 

Tstg 

Tamb 

V11-13 

13 = 12 v 

V1-16(rms) 

I 2 1-16 I 
V12-13 

Vn-13 

Gv 

B 

S/N 

dG 

d,o 

* So-called 'projected zero point', e.g. with switched demodulator. 
V 0 black-to-white 

** S/N = 
V n(rms) at B = 5 MHz 

max. 

max. 

max. 

TDA2544 
TDA2544Q 

13,8 v 
12 v 

1,2 w 
-55 to+ 125 oc 

-25 to+ 65 oc 

typ. 12 v 
10,2 to 13,8 v 

typ. 150 µV 

t 3 kD in parallel 
yp.with 2 pF 

typ. 5,5 V* 

typ. 2,5 v 
tvp. 63 dB 

typ. 6 MHz 

typ. 58 dB'* 

typ. 4 % 
< 10 % 

typ. 20 

< 100 
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TDA2544 
TDA2544Q 

CHARACTERISTICS (continued) 

Intermodulation at 0,9 MHz: blue* 

yellow* 

at 2,6 MHz** 

-10dB 

-13,2dB 

-30dB 

S.C. C.C. P.C. 

S.C. : sound carrier level 
C.C. : chrominance carrier level 
P.C. : picture carrier level 

-13,2dB 

spectrum for -30dB 
yellow 

S.C. C.C. 

with respect to top sync level 

- 3,2dB 

P.C. 

typ. 

typ. 

typ. 

50 dB 

46 dB 

49 dB 

spectrum for 
blue 

7Z66331.1 

Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 

s.c. 
GENERATOR 

42,17MHz 

P.C. 
GENERATOR 

45,75 MHz 

c.c. 
GENERATOR 

41,25MHz 

ATTENUATOR 
TEST 

CIRCUIT 

+12 v 
manual gain control; 

SPECTRUM 
ANALYZER 

adjusted for blue: V 12 _ 13 = 4 V 

7Z84194 

Fig. 3 Test set-up for intermodulation. 

V0 at 3,6 MHz 
* 20 log + 3,6 dB. 

V 0 at 0,9 MHz 
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Television i.f. amplifier and demodulator 

Carrier signal at video output 

2nd harmonic of carrier at video output 

White spot inverter threshold level I Fig. 4) 

White spot insertion level I Fig. 4) 

Noise inverter threshold level (Fig. 4) 

Noise insertion level (Fig. 4) 

External video switch (VCR) switches off 
the output at 

V12-13 

(V) 

7 

V14-13 

white spot inverter_5 4 --+-------------
threshold level · 6 
zero-signal level --5,5 --,---:;;;.., 
white level (CCIR)-5,3 

white spot insertion_4 1 ---:+-t---------:'::7"~-·-
level ' 

noise insertion level - 3,3 

top sync level ---2,5 _ _,__ __ 

2 noise inverter 1 6 _ _,__ _______ , 
threshold level ___ · 

TDA2544 
TDA2544Q 

< 30 mV 

< 30 mV 

typ. 6,4 v 
typ. 4,1 v 
typ. 1,6 v 
typ. 3,3 v 

< 1,0 v 

7Z84193 

O'----------------------
time 

Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 

Tuner a.g.c. output current range 14 0 to 0,3 mA 

Tuner a.g.c. output voltage at 14 = 0,3 mA V4.13 < 0,3 v 
Tuner a.g.c. output leakage current 

V14-13 = 3 V; V4.13 = 12 V 14 < 10 µA 

A.F.C. output voltage (d.c. value) V5;6-13 typ. 6,8 v 
A. F.C. output offset voltage I Vs-6 I < 1,5 v 
Maximum a. f.c. output voltage V5;6-13 > 11,6 v 
Minimum a.f.c. output voltage V5;6-13 < 2,8 v 
A.F.C. sensitivity typ. 80 mV/kHz 
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Fig. 5 Typical application diagram. 
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Television i.f. amplifier and demodulator 

70 

S/N 

(dB) 

50 

30 

10 
0 
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I/ 
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I/ 
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M 

d2 
d2 

-P 

20 
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typ ..... 
1...-1 

H 
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40 V1.15(dB) 60 

(OdB~lOOµV) 

TDA2544 
TDA2544Q 

Fig. 6 Signal-to-noise ratio as a function of the input voltage IV 1-15). 
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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. l ____ T_o_A_2_s_4_s_A __ 

QUASI-SPLIT-SOUND CIRCUIT 

GENERAL DESCRIPTION 

The TDA2545A is a monolithic integrated circuit for quasi-split-sound processing in television receivers. 

Features 

• 3-stage gain controlled i.f. amplifier 
• A.G.C. circuit 
• Reference amplifier and limiter amplifier for vision carrier (V.C.) processing 
• Linear multiplier for quadrature demodulation 

QUICK REFERENCE DATA 

Supply voltage (pin 11) 

Supply current (pin 11) 

Minimum i.f. vision carrier input voltage (r.m.s. value) 

Output voltage; 5,5 MHz (r.m.s. value) 

Output voltage; 5,742 MHz (r.m.s. value) 

I. F. control range 

Signal-to-weighted-noise ratio 
at 5,5 MHz 

at 5,742 MHz 

PACKAGE OUTLINES 

16-lead DI L; plastic (SOT-38). 

Vp=V11-13 typ. 

Ip= 111 typ. 

Vvc1-16(rms) typ. 

V12-13(rms) typ. 

V12-13(rms) typ. 

~Gv min. 

S+W/W min. 

S+W/W min. 

12 v 

42 mA 

50 µV 

100 mV 

45 mV 

66 dB 

53 dB 

51 dB 

--
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TDA2545A J 

i.f. input 
111 

1st SOUND 1.F. & DEMODULATOR 

Vp 

Vp 

11 

Vp 

(1) l.F. signal: vision carrier (V.C.) and sound carrier (S.C.). 

Fig. 1 Block diagram. 

RATINGS 

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

5,5MHz 

12 

5,742MHz 

7Z84654 1A 

Supplyvoltage(pin11) Vp=V11-13 max. 13,2 v 
Storage temperature range 

Operating ambient temperature range 

June 1983 

Tstg 

Tamb 

-25 to + 150 oc 

0 to + 70 oc 



Quasi-split-sound circuit J l TDA2545A 

----------------- ---------
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CHARACTERISTICS 

Vp = V11-13 = 12V; Tamb = 25 °c; measured atfvc = 38,9 MHz, fsc1=33,4 MHz, 
fsc2=33,15BMHz: 

Vision carrier (V.C.) modulated with 2 T/20 T pulses, line-for-line alternating with white bars; 
modulation depth 100% (proportional to 10% residual carrier). 

Sound carriers (S.C.1, S.C.2) modulated with f = 1 kHz and fif = ± 30 kHz. 
Vision-to-sound carrier ratios are V.C./S.C.1=13 dB and V.C./S.C.2 •0 20 dB. 
Vision carrier amplitude (r.m.s. value) is Vvc = 10 mV. 
For measuring circuit see Fig. 2; unless otherwise specified. 

parameter symbol min. 
!--------------- ---------------!-----------· -----.. --1------

Supply (pin 11) 

Supply voltage 

Supply current 

1.F. amplifier 

Minimum input voltage (r.m.s. value) 
(intercarrier signals -3 dB) 

Maximum input voltage (r.m.s. value) 
(intercarrier signals+ 1 dB) 

1.F. control range 

Control voltage range 

Input resistance 

Input capacitance 

lntercarrier generation 

Output voltage; 5,5 MHz (r.m.s. value) 

Output voltage; 5,742 MHz (r.m.s. value) 

D.C. output voltage 

Allowable load resistance at the output 

Allowable output current 

lntercarrier signal-to-noise 
(measured behind the FM demodulators) 

Signal-to-weighted-noise ratio 
according to CCI R 468-2, qtrnsi-peak 
at 5,5 MHz 

Vp=V1113 

Ip= I 11 

Vvc1 16(rms) 

Vvc1 16(rms) 

6Gv 

V3.13 

R1-16 

c1-16 

V12-13(rms) 

V12-13(rms) 

V1213 

Ri2 13 

-112 

10,8 

66 

4 

-, 
I 

53 

typ. 

12 

42 

50 

100 

2 

2 

100 

45 

5,9 

max. 

13,2 

9 

unit 

v 
mA 

µV 

mV 

dB 

v 

kn 

pF 

mV 

mV 

" 'J 

kS2 

mA 

dB 

at 5,742 MHz 

with black level (vision carrier 
modulated with sync pulses only) 

S +W/W 

S +W/W 
I dB I 

I I ' I 

51 

s + W/W 60 I 1- j dB I 

---·-------··---~----s· + w;_w ______ , ___ 5_s __ J_::-_ -=-~~ 
at 5,5 MHz 

at 5,742 MHz 
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232 

TDA2545A J 
to FM demodulators 

5,7 42 MHz 5,5 MHz 
output 

:'.i6;~::, I~·:; 
4) nF 

~--~ 

' ' : I 1 

,.1 ,.1 w 
7Z84652.1A 

Pins 4, 5, 6, 7, 10 and 14 not connected. 

68 
pF L 1 

38,9 MHz 

(0"40) 

(1) 1.F. signal: vision carrier (V.C.) and sound carrier (S.C.). 

Fig. 2 Measuring circuit for TDA2545A. 
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DEVELOPMENT SAMPLE DATA 
This information 1s der;ved f•·om development samples 

made available for· evaluat1011. It does not 11ecessari1y 

'imply that the dev·1Cf! wili go '111to 1(~'"1lar production l __ T_D_A_2_5_4_6_A __ 

QUASI-SPLIT-SOUND CIRCUIT WITH 5,5 MHz DEMODULATION 

GENERAL DESCRIPTION 

The TDA2546A is a monolithic integrated circuit for quasi-split-sound processing, including 5,5 MHz 
demodulation, in television receivers. 

Features 

1st i.f. (V.C.: vision carrier plus S.C.: sound carrier) 

• 3-stage gain controlled i .f. amp I ifier 
• A.G.C. circuit 
• Reference amplifier and limiter amplifier for vision carrier (V.C.) processing 
• Linear multiplier for quadrature demodulation 

2nd i.f. (5,5 MHz signal) 

• 8-stage limiter amplifier 
• Quadrature demodulator 
• A.F. amplifier with de-emphasis 
• AV switch 

QUICK REFERENCE DATA 
------------------------

Supply voltage (pin 15) 

Supply current (pin 15) 

Minimum i.f. vision carrier input voltage (r.m.s. value) 

Output voltage; 5,5 MHz (r.m.s. value) 

Output voltage; 5,742 MHz (r.m.s. value) 

I. F. control range 

Signal-to-weighted-noise ratio 
at 5,5 MHz 

at 5,742 MHz 

A.F. output voltage (r.m.s. value) 

PACKAGE OUTLINES 

18-lead DI L; plastic (SOT-102CS). 

Vp = V15-16 typ. 12 v 

Ip= 115 typ. 54 mA 

Vvc1-18(rms) typ. 50 µV 

V14-16(rms) typ. 100 mV 

V14-16(rms) typ. 45 mV 

LiGv min. 66 dB 

S +W/W min. 53 dB 

S +W/W min. 51 dB 

Vo6-16(rms) typ. 0,6 v 
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Quasi-split-sound circuit with 5,5 MHz demodulation l~_T_D_A_2_5_4-6A--
RATINGS 

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

Supply voltage (pin 15) Vp ~ V 15 16 max. 13,2 v 
Input current (pin 4) 

Storage temperature range 

Operating ambient temperature range 

max. 5 mA 

-25 to + 150 oc 

0 to + 70 oc 
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TDA2546A J 

236 

CHARACTERISTICS 

Vp = V15-16 = 12 V; Tamb = 25 °c; measured at fvc = 38,9 MHz, fsc1=33,4 MHz, 
fsc2 = 33,158 MHz: 

Vision carrier (V.C.) modulated with 2 T/20 T pulses, line-for-line alternating with white bars; modula
tion depth 100% (proportional to 10% residual carrier). 

Sound carriers (S.C. 1, S.C.2) modulated with f = 1 kHz and M = ± 30 kHz. 

Vision-to-sound carrier ratios are V.C./S.C.1=13 dB and V.C./S.C.2 = 20 dB. 
Vision carrier amplitude (r.m.s. value) is Vvc = 10 mV. 
For measuring circuit see Fig. 2; unless otherwise specified. 

parameter symbol min. 

Supply (pin 15) 

Supply voltage Vp = V15-16 10,8 

Supply current Ip= 115 -

1.F. amplifier 

Minimum input voltage (r.m.s. value) 

I 
(intercarrier signals -3 dB) Vvc1-18(rms) -

Maximum input voltage (r.m.s. value) 
(intercarrier signals+ 1 dB) Vvc1-18(rms) -

I. F. control range Ll.Gv 66 

Control voltage range V3_15 4 

Input resistance R1-18 -

Input capacitance c1-rn -

lntercarrier generation 

Output voltage; 5,5 MHz (r.m.s. value) V14-16(rms) -

Output voltage; 5.742 MHz (r.m.s. value) V14-16(rms) -

D.C. output voltage V14-16 -

Allowable load resistance at the output R14-16 7 

Allowable output current -114 -

Frequency demodulator 
(measured at f = 5,5 MHz) 

Input voltage for start of limiting (r.m.s. value) V 12-16(rms) -

Maximum input voltage (r.m.s. value) v12-16(rms) -

D.C. output voltage V11.12,13-16 -

June 1983 

typ, max. unit 

12 13,2 v 

54 - mA 

50 - µV 

100 - mV 

- - dB 

- 9 v 

2 -

I 

kS1 

2 - pF 

100 - mV 

45 - mV 

5,9 - v 

- - kS1 

- 1 mA 

- 100 µV 

200 - mV 

2.2 - v 
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Quasi-split-sound circuit with 5,5 MHz demodulation l~_T_D_A_2_5_4-6A--
parameter 

A.F. output voltage (r.m.s. value) 

D.C. output voltage 

Allowable load resistance at the output 

Total harmonic distortion 

Internal de-emphasis resistance 

Switching voltage (pin 4) 
for mute 

for a. f. on 

lntercarrier signal-to-noise 
(measured behind the FM demodulators) 

Signal-to-weighted-noise ratio 
according to CCI R 468-2, quasi-peak 
at 5,5 MHz 

at 5,742 MHz 

with black level (vision carrier 
modulated with sync pulses only) 
at 5,5 MHz 

at 5,742 MHz 

17 

330nFI 

AV 
switching 

voltage 

.V4-16 

V4.15 

S +W/W 

S +W/W 

S+W/W 

S+W/W 
--------·------

53 

51 

60 

58 

filter 5,7 42 MHz 

typ. 

600 

4 

1n1------+ to external 

820 S2 ~ FM demodulator 

filter 5,5MH7 

1
820!1 2 

11µH G,BµH ' 

14 13 

TDA2546A 

10 47 
+ 

rF rF r2i 
a.f. 

de-emphasis 

a.f. 
output 

12 11 

(1) 1.F. signal: vision carrier (V.C.) and sound carrier (S.C.). 

Fig. 2 Measuring circuit for TDA2546A. 

max. unit 

mV 

v 
kS2 

% 

kS2 

v 
2,5 v 

dB 

d~J 
--~: 

7Z84653.1A 
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TELEVISION 1.F. AMPLIFIER AND DEMODULATOR 

GENERAL DESCRIPTION 

TDA2548 
TDA2548Q 

The TDA2548 is an i.f. amplifier and demodulator circuit for colour and black and white television 
receivers using p-n-p tuners. 
It incorporates the following functions: 

- gain-controlled wide-band amplifier, providing complete i.f. gain 
- synchronous demodulator 
- white spot inverter 
- video preamplifier with noise protection 
-· a.g.c. circuit with noise gating 
- tuner a.g.c. output (p-n-p tuners) 
- VCR switch, which switches off the video output; e.g. for insertion of a VCR playback signal. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

I .F. input voltage at f ~ 38,9 MHz 
(r.m.s. value) 

Video output voltage (white at 10% of top sync) 

1.F. voltage gain control range 

Signal-to-noise ratio at Vi ~ 10 mV 

PACKAGE OUTLINES 

TDA2548 : 16-lead OIL; plastic (SOT-38). 
TDA2548Q: 16-lead QI L; plastic (SOT-58). 

V11-13 

111 

V1-16(rms) 

V12(p-p) 

Gv 

S/N 
----------------------

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

12 v 
50 mA 

100 µV 

2,7 v 
64 dB 

58 dB 
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-I -I 
00 
)> )> 
!\) !\) 
(Jl <.Tl 
.j::>. .j::>. 
co co 
0 



Television i.f. amplifier and demodulator 

RATINGS 

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

Supply voltage V 11-13 

Tuner a.g.c. voltage 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS (measured in Fig. 5) 

Supply voltage range 

V4_13 

Ptot 

Tstg 

Tamb 

max. 

max. 

TDA2548 
TDA2548Q 

13,2 v 
12 v 

max. 900 mW 

-55 to+ 125 oc 

-25 to + 60 oc 

typ. 12 v 
10,2 to 13,2 V 

The following characteristics are measured at Tamb = 25 °C; V11-13 = 12 V; f = 38,9 MHz 

1.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) 

Differential input impedance I Z115 j 

Zero-signal output level v 12-13 

Top sync output level V12-13 

l.F. voltage gain control range Gv 

Bandwidth of video amplifier (3 dB) B 

Signal-to-noise ratio at Vj = 10 mV S/N 

Differential gain dG 

Differential phase dp 

* So-called 'projected zero point', e.g. with switched demodulator. 

V 0 black-to-white 
S/N = 

Vn(rms) at B = 5 MHz 

typ. 

< 

typ. 

typ. 

typ, 

typ. 

typ. 

typ. 

typ. 

< 
typ. 

< 

100 µV 
150 µV 

2 kQ in parallel 
with 2 pF 

6 ± 0,3 V* 

3,07 v 
2,9 to 3,2 V 

64 dB 

6 MHz 

58 dB** 

4 % 
10 % 

20 
100 
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TDA2548 
TDA2548Q 

CHARACTERISTICS (continued) 

Intermodulation at 1, 1 MHz: blue• 

yellow* 

at3,3 MHz** 

-10dB 

-13,2dB 

-30dB 

S.C. C.C. PC. 

S.C. : sound carrier level 

spectrum for 
yellow 

- 3,2dB 

-13,2dB 

-30dB 

S.C. C.C. PC. 

> 46 dB 
typ. 60 dB 

> 46 dB 
typ. 50 dB 

> 46 dB 
typ. 54 dB 

spectrum for 
blue 

7Z66331.1 

C.C. : chrominance carrier level 
P.C. : picture carrier level 

with respect to top sync level 

Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 

s.c. 
GENERATOR 

33,4 MHz 

P.C. 
GENERATOR 

38,9 MHz 

c.c. 
GENERATOR 

34,5 MHz 

ATTENUATOR 
TEST 

CIRCUIT 

manual gain control; 

SPECTRUM 
ANALYZER 

7Z76178 

adjusted for blue: V 12_ 13 ~ 4 V 

Fig. 3 Test set-up for intermodulation. 

V 0 at 4,4 MHz 
* 20 log + 3,6 dB. 

V0 at 1,1 MHz 
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Television i.f. amplifier and demodulator 

Carrier signal at video output 

2nd harmonic of carrier at video output 

White spot inverter threshold level (Fig. 4) 

White spot insertion level (Fig. 4) 

Noise inverter threshold level (Fig. 4) 

Noise insertion level (Fig. 4) 

External video switch (VCR) switches off 
the output at: 

v 12-13 

(V) 

7 white spot inverter_ 6 6 -f-------
threshold level ' 

zero-signal level, __ 5 
white level (CCI R) ,7 

6 

5 white spot insertion_ 4 7 -L---J _____ _ 

level · 

noise insertion level - 3,8-4-'-'---'-

top sync level --- 3,07 3 

I 
I 
I 
I 
I 

noise inverter ~2"+-------~-•i 
threshold level --- 1•8 11 ,, 

i 

TDA2548 
TDA2548Q 

typ. 4 mV 
< 30 mV 

typ. 20 mV 

< 30 mV 

typ. 6,6 v 
typ. 4.7 v 
typ. 1,8 v 
typ. 3,8 v 

V14-13 < 1,1 v 

7276177.1 

0'---------------------~ 
time 

Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 

Tuner a.g.c. output current range 14 0to10 mA 

Tuner a.g.c. output voltage at 14 = 10 mA V4.13 < 0,3 v 
Tuner a.g.c. output leakage current 

V14-13 = 11 V; V4.13 = 12 V 14 < 15 µA 
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k\1 

330 
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I I i.e. 

3 4 5 

TDA2548 

14 13 12 

I I I 

1,5 kl2 

I330nF 

video 
output 

i.e. l.C. 

6 7 

11 10 

I i.e. 

10 I nF 

8 I I ' I 

l 
...L 56 I T pF ~ 

9 

+12 v 
+ 

i68µF 

7Z86743 

Fig. 5 Typical application circuit diagram; Q of L 1 ""80; f 0 38,9 MHz. 
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Television i.f. amplifier and demodulator 

70 

S/N 

(dB) 

50 

L.d 

~ 
12 

IL 
IL 

IL 
IL 

IL 
IL 

IL 
IL 

IL 

cf 
30 

A 
A 

A 
A 

10 
0 20 

7Z71828 

TT 
typ ...... 

i..-1 
P" 

40 V1 - l6 (dB) 60 

(OdB~100µV) 

TDA2548 
TDA2548Q 

Fig. 6 Signal-to-noise ratio as a function of the input voltage (V1_15). 
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DEVELOPMENT SAMPLE DATA 
This information is deriv•?d from development samples 
made available for evaluation. It does not necessarily 
imp!y that the device will go into re~ular production. 

TDA2549J 

1.F. AMPLIFIER AND DEMODULATOR FOR MULTISTANDARD 

TV RECEIVERS 

GENERAL DESCRIPTION 

The TDA2549 is a complete i.f. circuit with a.f.c., a.g.c., demodulation and video preamplification 
facilities for multistandard television receivers. It is capable of handling positively and negatively 
modulated video signals in both colour and black/white receivers. 

Features 

• Gain-controlled wide-band amplifier providing comµlete i.f. gain 
• Synchronous demodulator for positive and negative modulation 
• Video preamplifier with noise protection for negative modulation 
• Auxiliary video input and output (75 n) 
• Video switch to select between auxiliary video input signal and demodulated video signal 
• A.F.C. circuit with on/off switch and inverter switch 
• A.G.C. circuit for positive modulation (mean level) and negative modulation (noise gate) 
• A.G.C. output for controlling MOSFET tuners 

QUICK REFERENCE DATA 
----------·-------

Supply voltage (pins 13 and 21) 

Supply current (pins 13 and 21) 

1.F. input signal at V0 = 2 V 
(between pins 6 and 7) 

Video output voltage at Vi = 0 V 
(between pins 22 and 3) 
positive modulation 
negative modulation 

Gain control range 

Signal-to-noise ratio at Vi= 10 mV 

A.F.C. output voltage swing (pin 15) 

Max. tuner a.g.c. output current 
(pin 10) 

Video bandwidth (3 dB) 

Auxiliary video input voltage (pin 12) 
at V 0 = 2 V (peak-to-peak value) 

Auxiliary video output impedance 
(pin 14) 

Auxiliary video output voltage 
(pin 14) 

PACKAGE OUTLINE 

24-lead DI L; plastic (SOT-101 A). 

Vp = V13;21-3 typ. 12 v 
Ip= 113;21-3 typ. 92 mA 

Vi= V5.7 typ. 100 µV 

Vo= V22.3 typ. 2 v 
Vo= V22-3 typ. 4 v 
Gv typ. 64 dB 

S/N typ. 56 dB 

V15.3 min. 10 v 

110 min. 0,3 mA 

B typ. 5 MHz 

V12-3(p-p) typ. v 

IZ14.3I typ. 7 n 

V14.3 tyr>. 2 v 
---··-------------··------

April 1983 
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l.F. amplifier and demodulator for multistandard TV receivers TDA2549 

RATINGS 

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

Supply voltage range (pins 13 and 21) Vp = V13;21·3 10,2 to 13,2 V 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS (measured in Fig. 5) 

Vp= 12V;Tamb=250C 

parameter 

Supply current (pins 13 and 21) 

1.F. input signal forV0 = 2 V 
(between pins 6 and 7) 

Input impedance (differential) 

Input capacitance (differential) 

Zero signal output level 
positive modulation 

negative modulation 

Top sync output level 

Gain control range 

Signal-to-noise ratio at Vi= 10 mV (note 1) 

Maximum video output amplitude for positive 
modulation (peak-to-peak value) 

Bandwidth of video amplifier (3 dB) 

Differential gain at V 0 = 2 V 

Differential phase at V 0 = 2 V 

Residual carrier signal (r.m.s. value) 

Residual second harmonic of carrier signal 
(r.m.s. value) 

Tstg 

Tamb 

symbol min. 

Ip -

Vi= V6-7 -

IZ6-71 -

C6-7 -

V22.3 1,7 

V22.3 3,7 

V22-3 1,7 

Gv 50 

S/N 50 

V22-3(p-p) 5 

B -
dG -

d<P -

V24-3(rms) -

V24-3(rms) -

-25 to + 120 oc 

-25 to +60 oc 

typ. max. unit 

92 - mA 

100 - µV 

2 - k.11 

2 - pF 

2 2,3 v 
4 4,3 v 
2 2,3 v 

64 - dB 

56 - dB 

- - v 
5 - MHz 

4 10 % 

2 10 % 

10 20 mV 

20 50 mV 

April 1983 
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TDA2549 J 
CHARACTERISTICS (continued) 

parameter 

A.F.C. output voltage swing 

Change of frequency required for a.f.c. 
output voltage swing of 10 V 

A. F .C. switch off for a voltage lower than: 

A. F .C. inverter switch 
positive a.f.c. (Fig. 2) 

negative a.f.c. (Fig. 3) 

Signal expansion at Gv = 50 dB 

Negative modulation (Fig. 4) 
white spot inverter threshold level 

white spot insertion level 

noise inverter threshold level 

noise insertion level 

Positive modulation a.g.c. detector 
reference level 

Auxiliary video input signal for Vo(p-p) = 2 V 

Auxiliary video output 
output signal (note 2) 

top sync level 

output impedance 

Levels for video switches 
positive video 

negative video 

internally demodulated signal 

auxiliary video signal 

Notes to the characteristics 

V 0 black-to-white 
1. Signal-to-noise ratio S/N = 

Vn(rms) at B = 5 MHz · 

2. Measured in application of Fig. 5. 

April 1983 

symbol 

V15-3 

M 

V17_3 

V15_3 

V15_3 

ti V22-3 

V22_3 

V22-3 

V22-3 

V22-3 

v11-3 

V12-3 

V14-3 

v,4_3 

IZ14-3I 

V2_3 

V2-3 

V23-3 

V23-3 

min. typ. max. unit 

10 - - v 

- 100 200 kHz 

2 2,5 - v 

0 - 1,5 v 

3 - 12 v 

- - 0,5 dB 

- 4,6 - v 

- 3,1 - v 

- 0,9 - v 

- 2,5 - v 

- 3,1 - v 

0,7 1 1,4 v 

- 1 - v 

1 2 3 v 

- 7 - Q 

- - 1 v 

3 - - v 

- - 1 v 

3 - - v 
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1.F. amplifier and demodulator for multistandard TV receivers l ____ T_D-A2_5_4_9-----' 

V15-3 
IV) I\ 

"l1 

-4 -3 -2 -1 + +1 +2 +3 +4 
MHz 32,7 MHz 

MHz 

Fig. 2 A.F.C. output voltage V 15-3 
for positive a.f.c. 

V22_3 
IV) 

V15-3 
IVI 

white spot inverter_ 4 6-'----------· 
threshold level ' 

zero-signal level, __ 4 
white level (CCI R) 

Ir 

vr 
-+--- --17-+-

-4 -3 -2 -1 t +1 +2 +3 +4 
MHz 38,9 MHz 

MHz 

Fig. 3 A.F.C. output voltage V15.3 
for negative a.f.c. 

white spot insertion _ 3 1 _,__ __ ,__ ______ _.~u 
level ' 

top sync level ---- 2 

7ZB7273 

Fig. 4 Video output waveform showing white 
spot and noise inverter threshold levels. 

time 
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TDA2549 J 
APPLICATION INFORMATION 

39 µH 

from p111 11 

24 

video 
switch 

April 1983 

+ 12 v 

1 

23 22 

5µH 

video output 

21 

1U2 

20 

i.f. input l l +12V 

1oF 1o~OOk!1 

4,7 nF 

TDA2549 

19 18 

a f.c 

+ 
47 µF ~ 

17 

1 'witch 

a.f.c 
inverter 

16 

Fig. 5 Application diagram. 

tuner a.g.c. 
auxiliary 

video input 

75 !1 n22oF 

to pin 1 

22 kD. 

10 11 12 

15 14 13 

68 n 
output 

I 100 nF 

100 kS2 

100kS2 

a.f.c. output 7287270 



HORIZONTAL SYNCHRONIZATION AND 
VERTICAL 625 DIVIDER SYSTEM 

TDA2571A 
TDA2571AQ 

The TDA2571 A is designed in combination with the TDA2581 as a matched pair for switched-mode 
driven horizontal deflection stages. When supplied with a composite video signal the TDA2571 A 
delivers drive pulses for the TDA2581 and sync pulses for the vertical deflection. The circuit is 
optimized for a horizontal and vertical frequency ratio of 625. 

The circuit incorporates the following functions: 
- Horizontal sync separator with sliding bias in such a way that the sync pulse is always sliced between 

top-sync level and blanking level. 
- Noise gate. 
- Horizontal phase detector switching to a small time constant during catching. The phase detector is 

gated when the oscillator is synchronized. 
- Horizontal oscillator (31,25 kHz). 
- Burst-key pulse generator. This pulse can also be applied as black level clamp pulse. 
- Vertical sync pulse separator. 
- Automatic vertical synchronization (625 divider system), without delay after channel change. 

QUICK REFERENCE DATA 

Supply voltage 
horizontal 
vertical 

Sync input voltage (peak-to-peak value) 

SI icing level 

Control sensitivity of horizontal PLL 

Holding range 

Catching range 

Horizontal output pulse (peak-to-peak value) 

Vertical sync output pulse (peak-to-peak value) 

Burst-key output pulse( peak-to-peak value) 

PACKAGE OUTLINES 

TDA2571A: 16 lead DIL; plastic (SOT-38). 
TDA2571AO: 16-lead QI L; plastic (SOT-58). 

V12-11 
V15-11 

V2-11(p-p) 

.:lf 

.:lf 

V8-11(p-p) 

V1-11(p-p) 

V13-11(p-p) 

typ. 12 v 
typ. 12 v 

0,07 to 1 V 

typ. 50 % 

typ. 2000 Hz/µs 

typ. ± 1000 Hz 

typ. ± 900 Hz 

typ. 11 v 
typ. 11 v 
typ. 11 v 
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TDA2571A 
TDA2571AQ 

82 10 
kH µF 

I 

2,2kH 

2,2 
µF 

1() 

"' 
3,3 'i 
k12 

1k!.2 

82il 

5,6kil 

+ 
0,47µF~ 

OSCILLATOR 

31,25kHz 

PHASE 
DETECTOR 

PHASE 
OETECTOR 

470H 

15 

3,3nF fnom 

%1---11------t--C::::r-!:;z'.J--t 
14 15 k!1 2,2kD: 

SWITCH 

SYNC SEPARATOR 

Hf--+--C::::Jf-<- video input 
150pF 1 kn /1 

1 to3,5V-..., _lu" 
av---

NOISE 
GATE 

Fig. 1 Block diagram. 
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INTEGRATOR 
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Horizontal synchronization and vertical 625 divider system 

RATINGS 

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

Sypply voltage 

TDA2571A 
TDA2571AQ 

horizontal V12-11 max. 13,2 v 
13,2 v vertical V 16-11 max. 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

Ptot 

Tstg 

Tamb 

At V 12-11 = 12 V; V 16-11 = 12 V; T amb = 25 °c; measured in Fig. 1 

Supply voltage range (pins 12 and 16) 

Current consumption 

Sync separator and noise gate 

Sync pulse amplitude (negative going) 
peak-to-peak value 

Top-sync level 

Slicing level 

Slicing level noise gating 

Phase locked loop 

Holding range 

Catching range 

Control sensitivity of horizontal PLL 

Control sensitivity of phase detector 

Delay between sync input and 
detector output (pin 6) 

Phase modulation due to hum 
on the supply line 

V2-11(p-p) 

V2-11 

max. 1 W 

-25 to+ 130 oc 

-25 to+ 65 oc 

typ. 12 v 
10 to 13,2 V 

typ. 50 mA 
< 75 mA 

0,07 to 1 V* 

1,0 to 3,5 v 
typ. 50 %·X·-X· 

typ. 0,7 v 

typ. ± 1000 Hz 

typ. -t 900 Hz 

typ. 2000 Hz/µs 

typ. 1,2 V/µs 

typ. 0,4 µs 

typ. 2,0 µs!V• 

* Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 

**The slicing level is defined as the ratio of the amplitude of the slicing level to black level to the 
amplitude of the sync pulse. 

• The voltage is a peak-to-peak value; the figure given can be reduced to 0,6 µs/V(p-p) by means of 
an extra capacitor of 330 nF between pins 12 and 7. 
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TDA2571A 
TDA2571AQ 

CHARACTERISTICS (continued) 

Horizontal oscillator 

Frequency; free running 

Frequency at output pin 8 

Spread of frequency without spread 
of external components 

Temperature coefficient 

Change of frequency when V 12-11 drops to 6 V 

Change of frequency when V 12-11 increases 
from 10 to 13,2 V 

Output voltage; no load (peak-to-peak value) 

Output resistance 

Output current range (peak-to-peak value) 

Duty factor of output pulse 

Delay between falling edge of output pulse 
and end of sync pulse at pin 2 

Burst-key pulse 

Output voltage (peak-to-peak value) 

Duration of upper part of output pulse 

Duration of lower part of output pulse 

Amplitude of lower part of output pulse 

Output resistance 

Delay between the end of the sync pulse at pin 2 
and the rising edge of the burst key pulse 

Coincidence detector 

Voltage level of time constant switch 

Voltage when the oscillator is in sync 

Voltage when the oscillator is out-of-sync 

Voltage during noise 

*The duty factor is specified as follows: 

1Ilf 
-\ti-\ 

- T -

** See waveforms Fig. 2. 

,,. J'"""" "" I 

8 ~~ x 100%. 

fo typ. 31,250 kHz 

fs typ. 15,625 kHz 

Mo < 4 % 

T typ. 2,5x10-• K-' 

t.fo < 10 % 

Mo < 0,5 % 

Vs-11 (p-p) > 10 v 
Rs-11 typ. 300 n 
ls(p-p) 0 to 40 mA 

8 typ. 46 %* 

td typ. 0,9 µs** 

V13-11 (p-p) > 10 v 
tp typ. 3,6 µs** 

tp typ. 9, 1 µs** 

V13-11(p-p) typ. 3 V** 

R13-11 typ. 200 n 

td typ. 0,9 µs** 

v 10-11 typ. 2,0 v 
V10-11 typ. 0,4 v 
V10-11 typ. 2,5 v 
v 10-11 typ. 1,0 v 



Horizontal synchronization and vertical 625 divider system 

Vertical sync pulse 

Output voltage (peak-to-peak value) 

Duration of output pulse during 
indirect synchronization 

Duration of output pulse during direct 
synchronization (coincidence detector high) 

Load resistor to pin 2 

Output voltage low with R L = 2 k.11 

Ratio between basic horizontal oscillator 
frequency and vertical pulse 

white 

V1-11(p-p) 

tp 

tp 

RL 

v 1-11 

TDA2571A 
TDA2571AQ 

> 10 v 

typ. 170 µs 

typ. 160 µs 

> 2 k.11 

< 500 mV 

625 * 

video input 
pin 2 

s.~~o.1 _____ 
1
._2.2~~0.2_.

1 
I~--- 4,7:!:0,2 ---~• 

horizontal 
sync output 

pin 8 

burst-key pulse 
pin 13 

black µs illlllillllllllllllllllllllll:llllll!llil 
1.,,. · 10!1 cycles . 

1

•

1

,.._ _____ __, 

1llli1111~1~~1~~1~11111 ! 

sync_ level 

/ 
mid flyback 

..._0,9:!:0,3 
µs 

.._________.S 
30 µs · · I 

.________.I I 

--------' 5,5µs _____ l_3,6µs-1 7Z76070.1 

Fig. 2 Relationship between the video input signal to the TDA2571A and the horizontal sync and 
burst-key pulse output. 

*When a non-standard sync signal is applied the separated vertical sync pulse of the incoming signal is 
connected to pin 1; the pulse of the divider circuit is switched off. 
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TDA2571A 
TDA2571AQ 

PINNING 

1. Vertical sync pulse output 
2. Video input 
3. Sync separator slicing level output 
4. Black level detector output 
5. Vertical integrator bias network 
6. Horizontal phase detector output 
7. Reference voltage horizontal frequency 

control stage 
8. Horizontal sync pulse output 

APPLICATION INFORMATION 

9. Time constant switch 
10. Coincidence detector output 
11. Negative supply (ground) 
12. Positive supply (horizontal) 
13. Burst-key pulse output 
14. RC-network horizontal oscillator 
15. Control horizontal oscillator 
16. Positive supply (vertical) 

The function is quoted against the corresponding pin number 

258 

1. Vertical sync pulse output 

A resistor of about 10 krl must be connected between pin 1 and the positive supply line (pin 16; 
vertical supply). 

The output pulse will come from the 625 divider stage (standard signal) or from the vertical sync 
pulse separator (non-standard signal), depending on the input signal on pin 2. The standard and non
standard signals are detected automatically. 

2. Video input 

The input signal must have negative-going sync pulses. The top-sync level can vary between 1 V and 
3,5 V without affecting the sync separator operation. 

The slicing level of the sync separator is fixed at 50%, for the sync pulse amplitude range 0,07 to 1 V. 
As a consequence the circuit gives a good sync separation down to pulses with an amplitude of 
70 mV peak-to-peak (sync pulse compression). For sync pulses in excess of 1 V peak-to-peak the 
slicing level will increase. 

The noise gate is activated at an input level< 0,7 V, thus, when noise gating is required the top-sync 
level should be chosen close to the minimum level of 1 V. When i.f. circuits with a noise gate are used 
(e.g. TDA2540; TDA2541) the noise gate of the TDA2571 A is not required. 

3. Sync separator slicing level output 

The sync separator slicing level is determined on this pin. A slicing level of 50% is obtained by 
comparing this level with the black level of the video signal, which is detected at pin 4. The capacitor 
connected to pin 3 must be about 0,47 µF. 

4. Black level detector output 

The black level of the input signal is detected on this pin, which is required to obtain good sync 
separator operation. A capacitor of 47 µF in series with a resistor of 82 n has to be connected to 
this pin. A 5,6 krl resistor must be connected between pins 3 and 4. 

5. Vertical sync pulse integrator bias network 

The vertical sync pulse is obtained by integrating the composite sync signal in an internal RC-network. 
An external RC-network is required for the correct biasing of this circuit for various input 
conditions. Typical values are: R = 56 krl; C = 22 µF. 

6. Horizontal phase detector output 

The control voltage for the horizontal oscillator is obtained on this pin. The output current is about 
2mA. 
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Horizontal synchronization and vertical 625 divider system 

7. Reference voltage horizontal frequency control stage 

TDA2571A 
TDA2571AQ 

This pin has two functions. It is used to decouple the reference voltage for the frequency control 
of the horizontal oscillator (so a good suppression of interference is obtained which may be 
present on the supply line). This pin is also used to control the reference waveform for the phase 
detector to the middle of the gating, giving a good noise immunity of the synchronization. 

8. Horizontal sync pulse output 

This pulse is obtained from the horizontal oscillator via a divider circuit. The duty factor is 46%. 
The falling edge of this pulse has a delay of 0,9 µs with respect to the end of the sync pulse. 
Because of this phase relationship this pulse can directly drive the TDA2581. 

9. Time constant switch 
This pin is used to switch the time constant of the flywheel filter. The pin condition is determined 
by the coincidence detector (pin 10). During in-sync or when only noise is received pin 9 assumes 
ground level, which results in a long time constant and good noise immunity. 

During out·of·sync or VCR playback, pin 9 has a high impedance and consequently only the short 
time constant is available. In this condition a large catching range is obtained. 

10. Coincidence detector output 

A 1 µF capacitor must be connected to this pin. The output voltage depends on the oscillator 
condition (synchronized or not) and on the video input signal. 
The following output voltages can occur: 
- when in·sync: 0,4 V 
- when out·of·sync: 2,0 V 
- during noise at input: 1,0 V 

When the output voltage< 1,85 V, the flywheel filter is switched to a long time constant, and the 
gating of the phase detector is switched-on. 

For a voltage> 1,85 V, the flywheel filter has 0 short time constant, and the gating of the phase 
detector is switched-off. The result is that during noise the flywheel time constant remains long 
thus preventing large shifts in the frequency of the horizontal oscillator (and screening of the 
horizontal output transformer). 

The information of the line coincidence detector is fed to the divider circuit so that there is no 
delay in vertical synchronization after a channel change, or an unsynchronized camera change in 
the studio. Thus, the divider circuit is reset to direct sync, when line synchronization is lost. 

The time constant value can be switched manually by a resistor (10 kS1) to+ 12 V. 

11. Negative supply (ground) 

12. Positive supply horizontal oscillator 

Interference and hum on this supply line can affect the oscillator frequency. It is therefore 
necessary to have a separate decoupling of this pin with respect to pin 16. The current-draw of this 
pin is typically 33 mA. 

13. Burst-key pulse output 

This pulse is composed of two parts. The lower part has an amplitude of 3 V peak-to-peak and a 
width of 9, 1 µs (for phase relation see Fig. 2). The upper part has a total amplitude in excess of 
10 V peak-to·peak and a width of 3,6 µs.The leading edge of this pulse has a delay of 0,9 µs with 
respect to the falling edge of the sync pulse at the input (pin 2). 

This pulse can directly drive the burst gate/black level clamp input of the TDA2560. 
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TDA2571A 
TDA2571AQ 

APPLICATION INFORMATION (continued) 

14. RC-network horizontal oscillator 

Stable components should be chosen for good frequency stability. For adjusting the frequency a 
part of the total resistance must be variable. This part should be as small as possible, because of 
poor stability of variable carbon resistors. 

The oscillator can be adjusted when pins 7 and 15 are short-circuited. 

15. Horizontal oscillator control pin 

16. Positive supply sync separator and divider circuit (vertical) 

For this supply only a simple decoupling is required. The current-draw of this pin is typically 
17 mA. 
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HORIZONTAL SYNCHRONIZATION AND 

VERTICAL 525 DIVIDER SYSTEM 

TDA2575A 
TDA2575AQ 

The TDA2575A is designed in combination with the TDA2581 as a matched pair for switched-mode 
driven horizontal deflection stages. When supplied with a composite video signal the TDA2575A 
delivers drive pulses for the TDA2581 and sync pulses for the vertical deflection. The circuit is opti
mized for a horizontal and vertical frequency ratio of 525. 

The circuit incorporates the following functions: 
- Horizontal sync separator with sliding bias in such a way that the sync pulse is always sliced between 

top-sync level and blanking level. 
- Noise gate. 
- Horizontal phase detector switching to a small time constant during catching. The phase detector is 

gated when the oscillator is synchronized. 
- Horizontal oscillator (31,5 kHz). 
- Burst-key pulse generator. This pulse can also be applied as black level clamp pulse. 
- Vertical sync pulse separator. 
- Automatic vertical synchronization (525 divider system), without delay after channel change. 

QUICK REFERENCE DATA 
------------------------------------------------- ------------------

Supply voltage 
horizontal 
vertical 

Sync input voltage (peak-to-peak value) 

Slicing level 

Control sensitivity of horizontal PL L 

Holding range 

Catching range 

Horizontal output pulse (peak-to-peak value) 

Vertical sync output pulse (peak-to-peak value) 

Burst-key output pulse (peak-to-peak value) 

PACKAGE OUTLINES 

TDA2575A : 16-lead DI L; plastic (SOT-38). 
TDA2575AQ: 16-lead OIL; plastic (SOT-58). 

V12-11 
V15_11 

V2-11(p-p) 

Lif 

Lif 

V8·11(p-p) 

V1-11(p-p) 

V13_11(p-pl 

typ. 12 v 
typ. 12 v 

0,07 to 1 v 
typ. 50 % 

typ. 2000 Hz/µs 

typ. ± 1000 Hz 

typ. ± 900 Hz 

typ. 11 v 
typ. 11 v 
typ. 11 v 
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TDA2575A 
TDA2575AQ 

87 l[J µF 

~! 
c:__J 2,2 

1 ldl 

E 1kl! 

9 

82H 

5,6U1 

+ 
0,47 µF ~ 
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Horizontal synchronization and vertical 525 divider system 

RATINGS 

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

Supply voltage 
horizontal 
vertical 

Total power dissipation 

Storage tern peratu re 

Operating ambient temperature 

CHARACTERISTICS 

V12-11 
v16-11 

Ptot 

Tstg 

Tamb 

At V12-11=12 V; V16-11=12 V; Tamb = 25 °c; measured in Fig. 1 

Supply voltage range (pins 12 and 16) 

Current consumption 

Sync separator and noise gate 

Sync pulse amplitude (negative going) 
peak-to-peak value 

Top-sync level 

Slicing level 

Slicing level noise gating 

Phase locked loop 

Holding range 

Catching range 

Control sensitivity of horizontal PLL 

Control sensitivity of phase detector 

Delay between sync input and 
detector output (pin 6) 

Phase modulation due to hum 
on the supply line 

V2-11(p-p) 

V2-11 

V2-11 

TDA2575A 
TDA2575AQ 

max. 13,2 v 
max. 13,2 v 
max. w 
-25 to + 130 uc 

-25 to + 65 oc 

typ. 12 v 
10 to 13,2 V 

typ. 50 mA 
< 75 mA 

0,07 to 1 V* 

1,0 to 3,5 v 
typ. 50 % -l(-* 

typ. 0,7 v 

typ. ± 1000 Hz 

typ. ± 900 Hz 

typ. 2000 Hz/µs 

typ. 1,2 V/µs 

typ. 0,4 µs 

typ. 2,0 µs/V • 

Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 
The slicing level is defined as the ratio of the amplitude of the slicing level to black level to the 
amplitude of the sync pulse. 

• The voltage is a peak-to-peak value; the figure given can be reduced to 0,6 µs/V (p-p) by means of 
an extra capacitor of 330 nF between pins 12 and 7. 
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TDA2575A 
TDA2575AQ 

CHARACTERISTICS (continued) 

Horizontal oscillator 

Frequency; free running 

Frequency at output pin 8 

Spread of frequency without spread 
of external components 

Temperature coefficient 

Change of frequency when V 12-11 drops to 6 V 

Change of frequency when V 12-11 increases 
from 10 to 13,2 V 

Output voltage; no load (peak-to-peak value) 

Output resistance 

Output current range (peak-to-peak value) 

Duty factor of output pulse 

Delay between falling edge of output pulse 
and end of sync pulse at pin 2 

Burst-key pulse 

Output voltage (peak-to-peak value) 

Duration of upper part of output pulse 

Dur~tion of lower part of output pulse 

Amplitude of lower part of output pulse 

Output resistance 

Delay between the end of the sync pulse at pin 2 
and the rising edge of the burst key pulse 

Coincidence detector 

Voltage level of time constant switch 

Voltage when the oscillator is in sync 

Voltage when the oscillator is out-of-sync 

Voltage during noise 

* The duty factor is specified as follows: 

lJ1f 
--\ t L.-1 

- T -

See waveforms Fig. 2. 
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ll =..!. x 100% T . 

fo typ. 31,500 kHz 

fa typ. 15,750 kHz 

~fo < 4 % 

T typ. 2,5 x 10-• K·' 

~fo < 10 % 

Mo < 0,5 % 

VB-11(p-p) > 10 v 

Ra.11 typ. 300 n 
la(p-pl 0 to 40 mA 

ll typ. 46 % * 

td typ. 0,9 µs •• 

V13-11(p-p) > 10 v 

tp typ. 3,6 µs •• 

tp typ. 9, 1 µs •• 

v13-11(p-pl typ. 3 v •• 

R13-11 typ. 200 n 

td typ. 0,9 µs •• 

V10-11 typ. 2,0 v 

V10.11 typ. 0,4 v 

V10.11 typ. 2,5 v 

V10.11 typ. 1,0 v 



Horizontal synchronization and vertical 525 divider system 

Vertical sync pulse 

Output voltage (peak-to-peak value) 

Duration of output pulse during 
indirect synchronization 

Duration of output pulse during direct 
synchronization (coincidence detector high) 

Load resistor to pin 2 

Output voltage low with R L ~ 2 kQ 

Ratio between basic horizontal oscillator 
frequency and vertical pulse 

white 

V1-11 (p-p) 

tp 

tp 

RL 

V1-11 

TDA2575A 
TDA2575AQ 

> 10 v 

typ. 170 µs 

typ. 190 µs 

> 2 kQ 

< 500 mV 

525 * 

---------~10,5to 11,4 _____________ , 

video input 
pin 2 

horizontal 
sync output 

pin 8 

µs 

black 

____ 4,11 ~~ 5,11 _____ 

1

E 3 ~~ ~, 

._ ___ 4,13 to 5,os __________ 
µs ll'iill.'l!l!l;llllilliil!!lil:l1l1illl 

iii Ii 8 cycles 'I !,,__ _____ __. 
: ii 3,58,MHz :i-!1! 

sync. level 

-- 0,9±0,3 
µs 

J. m,d ,~;,, I 
/~ 

'---11 
33,5 µs -- - ·I-- 30 µs ~---' 

burst-key pulse I L 
pin 13 

-------ll ___ 5,5 µs _____ / ___ 3,6µs--1 ns41B? 

Fig. 2 Relationship between the video input signal to the TDA2575A and the horizontal sync and 
burst-key pulse output. 

* When a non-standard sync signal is applied the separated vertical sync pulse of the incoming signal is 
connected to pin 1; the pulse of the divider circuit is switched off. 
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TDA2575A 
TDA2575AQ 

PINNING 

1. Vertical sync pulse output 
2. Video input 
3. Sync separator slicing level output 
4. Black level detector output 
5. Vertical integrator bias network 
6. Horizontal phase detector output 
7. Reference voltage horizontal frequency 

control stage 
8. Horizontal sync pulse output 

APPLICATION INFORMATION 

9. Time constant switch 
10. Coincidence detector output 
11. Negative supply (ground) 
12. Positive supply (horizontal) 
13. Burst-key pulse output 
14. RC-network horizontal oscillator 
15. Control horizontal oscillator 
16. Positive supply (vertical) 

The function is quoted against the corresponding pin number 

1. Vertical sync pulse output 

A resistor of about 10 kn must be connected between pin 1 and the positive supply line (pin 16; 
vertical supply). 

The output pulse will come from the 525 divider stage (standard signal) or from the vertical sync 
pulse separator (non-standard signal). depending on the input signal on pin 2. The standard and non
standard signals are detected automatically. 

2. Video input 

The input signal must have negative-going sync pulses. The top-sync level can vary between 1 V and 
3,5 V without affecting the sync separator operation. 

The slicing level of the sync separator is fixed at 50%, for the sync pulse amplitude range 0,07 to 1 V. 
As a consequence the circuit gives a good sync separation down to pulses with an amplitude of 
70 mV peak-to-peak (sync pulse compression). For sync pulses in excess of 1 V peak-to-peak the 
slicing level will increase. 

The noise gate is activated at an input level< 0,7 V, thus, when noise gating is required the top-sync 
level should be chosen close to the minimum level of 1 V. When i.f. circuits with a noise gate are 
used (e.g. TDA2540; TDA2541) the noise gate of the TDA2575A is not required. 

3. Sync separator slicing level output 

The sync separator slicing level is determined on this pin. A slicing level of 50% is obtained by 
comparing this level with the black level of the video signal, which is detected at pin 4. The capacitor 
connected to pin 3 must be about 0,47 µF. 

4. Black level detector output 

The black level of the input signal is detected on this pin, which is required to obtain good sync 
separator operation. A capacitor of 47 µF in series with a resistor of 82 n has to be connected to 
this pin. A 5,6 kn resistor must be connected between pins 3 and 4. 

5. Vertical sync pulse integrator bfas network 

The vertical sync pulse is obtained by integrating the composite sync signal in an internal RC-network. 
An external RC-network is required for the correct biasing of this circuit for various input 
conditions. Typical values are: R = 56 kn; c = 22 µF. 

6. Horizontal phase detector output 

The control voltage for the horizontal oscillator is obtained on this pin. The output current is about 
2mA. 
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Horizontal synchronization and vertical 525 divider system 

7. Reference voltage horizontal frequency control stage 

TDA2575A 
TDA2575AQ 

This pin has two functions. It is used to decouple the reference voltage for the frequency control 
of the horizontal oscillator (so a good suppression of interference is obtained which may be present 
on the supply line). This pin is also used to control the reference waveform for the phase detector 
to the middle of the gating, giving a good noise immunity of the synchronization. 

8. Horizontal sync pulse output 

This pulse is obtained from the horizontal oscillator via a divider circuit. The duty factor is 46%. 
The falling edge of this pulse has a delay of 0,9 µs with respect to the end of the sync pulse. 
Because of this phase relationship this pulse can directly drive the TDA2581. 

9. Time constant switch 

This pin is used to switch the time constant of the flywheel filter. The pin condition is determined 
by the coincidence detector (pin 10). During in-sync or when only noise is received pin 9 assumes 
ground level, which results in a long time constant and good noise immunity. 

During out-of-sync or VCR playback, pin 9 has a high impedance and consequently only the short 
time constant is available. In this condition a large catching range is obtained. 

10. Coincidence detector output 

A 1 µF capacitor must be connected to this pin. The output voltage depends on the oscillator 
condition (synchronized or not) and on the video input signal. 
The following output voltages can occur: 
- when in-sync: 0,4 V 
- when out-of-sync: 2,0 V 
- during noise at input: 1,0 V 

When the output voltage< 1,85 V, the flywheel filter is switched to a long time constant, and the 
gating of the phase detector is switched-on. 

For a voltage> 1,85 V, the flywheel filter has a short time constant, and the gating of the phase 
detector is switched-off. The result is that during noise the flywheel time constant remains long 
thus preventing large shifts in the frequency of the horizontal oscillator (and screening of the 
horizontal output transformer). 

The information of the line coincidence detector is fed to the divider circuit so that there is no 
delay in vertical synchronization after a channel change, or an unsynchronized camera change in 
the studio. Thus, the divider circuit is reset to direct sync, when line synchronization is lost. 

The time constant value can be switched manually by a resistor (10 krl) to+ 12 V. 

11. Negative supply (ground) 

12. Positive supply horizontal oscillator 

Interference and hum on this supply line can affect the oscillator frequency. It is therefore 
necessary to have a separate decoupling of this pin with respect to pin 16. The current-draw of this 
pin is typically 33 mA. 

13. Burst-key pulse output 

This pulse is composed of two parts. The lower part has an amplitude of 3 V peak-to-peak and a 
width of 9, 1 µs (for phase relation see Fig. 2). The upper part has a total amplitude in excess of 
10 V peak-to-peak and a width of 3,6 µs. The leading edge of this pulse has a delay of 0,9 µs with 
respect to the falling edge of the sync pulse at the input (pin 2). 

This pulse can directly drive the burst gate/black level clamp input of the TDA2560. 
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TDA2575A 
TDA2575AQ 

APPLICATION INFORMATION (continued) 

14. RC-network horizontal oscillator 

Stable components should be chosen for good frequency stability. For adjusting the frequency a 
part of the total resistance must be variable. This part should be as small as possible, because of 
poor stability of variable carbon resistors. 

The oscillator can be adjusted when pins 7 and 15 are short-circuited. 

15. Horizontal oscillator control pin 

16. Positive supply sync separator and divider circuit (vertical) 

For this supply only a simple decoupling is required. The current-draw of this pin is typically 
17 mA. 

'. 
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HORIZONTAL OSCILLATOR COMBINATION 
WITH VERTICAL 625 DIVIDER SYSTEM 

TDA2576A 

The TDA2576A is J horizontal oscillator combination intended to be used in various types of tran
sistorized horizontal deflection circuits, e.g. switched-mode driven and power-pack system circuits. 

The circuit is optimized for a horizontal and vertical frequency ratio of 625. 

The circuit incorporates the following functions: 

• Horizontal sync separator with sliding bias in such way that the sync pulse is always sliced between 
top-sync level and blanking level. 

• Noise gate. 
• Phase detector which compares the sync pulse with the oscillator voltage; this phase detector is gated. 
• Phase detector which compares the line flyback pulse with the oscillator voltage. 
• Horizontal oscillator (31,25 kHz). 
• Time constant switching of the first control loop (short time constant during catching and reception 

of VCR signals). 
• Burst key pulse generator (sandcastle pulse with three levels). 
• Vertical sync pulse separator. 
• Very stable vertical synchronization due to the 625 divider system, without delay after channel 

change. 

QUICK REFERENCE DATA 
-·-~--------~~----------~-

Supply voltage V159 typ. 12 v 
Supply current consumption 115 typ. 53 mA 

Sync input voltage (peak-to-peak value) v4-9(p-p) 0, 1 to 1 v 
Slicing level typ. 50 % 

Control sensitivity sync to flyback typ. 10 kHz/µs 

Holding range M typ. ± 1000 Hz 

Catching range M typ. ± 900 Hz 

Horizontal output pulse (peak-to-peak value) V1Q-9(p-p) typ. 11 v 

Vertical output pulse; pin 2 (peak-to-peak value) V2-9(p-p) typ. 11 v 
Sandcastle output pulse (peak-to-peak value) V14-9(pp) typ. 11 v 

PACKAGE OUTLINE 

16-lead DI L; plastic (SOT-38). 

January 1980 273 



!-.) 

:;;! 

(... 
0) 

:i 
c 
0) 

-< 
<O 
CXl 
0 

l to 3,5V 

av..-~ 

10 

"'I 

mun 

lµF 47k!2 33H 22µF lOOnF 1k!t lOµF 

ll-l~f--li %1---lf--t-=+-{JH 

AUTOMATIC I SWITCH 

vertical 
output 

14 

flybacR 

~10µF 
.T12 

---b.V2 --

PHASE 2 

CONTROL 

T t I -r--r---r •'.,, __ ) :, ---- ---1-\HASE 

sandcas~ 

13 

22 

"'l 

CORR 

lkU 

+12V 

Fig. 1 Block diagram. 

"" OSCILLATOR f-+-'-T---, 

( 12 L) 

10 

horizontal 
output 

10 
k!l 

k!l I ~·~ 2.2 

--i 
CJ 
)> 
l'V 
01 
-...J 
(j) 
)> 



Horizontal oscillator combination with vertical 625 divider system 

RATINGS 

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

Supply voltage V 16-9 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

V15_9 = 12 V; Tamb = 25 °c; measured in Fig. 2. 

Supply voltage 

Supply current consumption 

Sync separator and noise gate 

Sync pulse amplitude (negative going) 
peak-to-peak value 

Top-sync level 

Slicing level noise gate 

Delay between sync input and 
detector output (pin 7) 

First control loop (sync-to-oscillator) 

Holding range 

Catching range 

Control sensitivity video 
with respect to oscillator 
with respect to sandcastle 
with respect to flyback pulse 

Phase modulation due to hum 
on the supply line (pin 16) 

Second control loop (oscillator-to-flyback) 

Control sensitivity 

Control range 

v4-9(p-p) 

V4_9 

V49 

lit 

lit 

Ll.td/Ll.to 

td 

max. 

max. 

TDA2576A 

13,2 v 

1W 

-55 to+ 125 oc 

-25 to+ 65 oc 

typ. 12 v 
10 to 13,2 V 

typ. 53 mA 
< 70 mA 

0, 1 to 1 V* 

1,0 to 3,5 V 

< 1 v 

typ. 0,35 µs 

typ. ± 1000 Hz 

typ. ± 900 Hz 

typ. 2,0 kHz/µs 
typ. 10,0 kHz/µs 
typ. 10,0 kHz/µs 

< 1,0 µs/V*' 

typ. 250 "" 

< 26 µs 

* Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 

* * This voltage is a peak-to-peak value. 
-" td =delay between positive transient of horizontal output pulse and the rising edge of the flyback 

pulse. 
t0 =delay between the rising edge of the flyback pulse and the start of the current in IP1 (17). 
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TDA2576A j 
CHARACTERISTICS (continued) 

Horizontal oscillator 

Frequency; free running fo typ. 31,250 kHz 

Frequency at output pin 10 f10 typ. 15,625 kHz 

Spread of frequency without spread 
of external components D.fo < 4 % 

Temperature coefficient T typ. 2,5 x 10-• 

Change of frequency when V 16-9 increases 
from 10 to 13,2 V D.fo < 0,5 % 

Minimum supply voltage(+ hor. see Fig. 1) typ. 7 v 

Frequency deviation at min. supply voltage < 10 % 

Horizontal output (pin 10) 

Maximum supply voltage < 13,2 v 

Minimum output voltage at a current of 60 mA V10-9 < 700 mV 

Maximum output current 110 < 60 mA 

Duration of the output pulse tp 12 to 38 µs 

Sandcastle pulse (pin 1) 

Output voltage during burst key pulse V1-9 > 10 v 

Pulse duration tp typ. 4,0 µs 
Amplitude of second level of output pulse v1-9 typ. 4,5 v 

Pulse duration flyback pulse 

Amplitude of third level of output pulse V1_9 typ. 2,5 v 

Pulse duration tp typ. 1,34 µs* 

Delay between the start of the sync pulse 
at the video input (pin 4) and the rising 
edge of the burst key pulse td typ. 4,9 µs 

Phase adjustment (pin 12) 

Voltage at pin 12 v12-9 typ. 2,8 v 

Control sensitivity typ. 0,6 V /µs 

Control range typ. ± 1 µs 

Coincidence detector (pin 8) 

Voltage level of time constant switch V3_9 typ. 2,1 v 

Voltage when the oscillator is in sync V3_9 typ. 1,2 v 

Voltage when the oscillator is out-of-sync V3_9 typ. 2,6 v 

Voltage during noise V3_9 typ. 1,7 v 

* During standard video signals. 
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Horizontal oscillator combination with vertical 625 divider system 

Flyback input pulse (pin 14) 

Switching level 

Input pulse 

Input resistance 

Delay between the start of the sync pulse 
at the video input (pin 4) and the rising 
edge of the flyback pulse 

Vertical outputs 

Output voltage (peak-to-peak value) 

Output current 

Output voltage low at 12 = 5 mA 

Duration of output pulse during 
indirect synchronization 

Duration of output pulse during direct 
synchronization 

Ratio between basic horizontal oscillator 
frequency and vertical pulse 

V14_9 

V14.g 

l 
typ. 

< 
typ. 

typ. 

> 
< 
< 

typ. 

typ. 

TDA2576A 

0,7 v 
12 v 

2,5 kil 

1,5 µs 

10 v 
5 mA 

500 mV 

190 µs 

160 µs 

625 • 

*When a non-standard sync signal is applied the separated vertical sync pulse of the incoming signal is 
connected to pin 2; the pulse of the divider circuit is switched off. 
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TDA2576A J 
APPLICATION INFORMATION (see also Fig. 2) 

The function is described against the corresponding pin number 

1. Sandcastle output pulse 

This output pulse has three levels. The first and highest level ( 10 V) is the burst key pulse with a 
typical duration of 4,0 µs. The second level for the line blanking is typ. 4,5 V with a pulse 
duration equal to the line flyback pulse. The third level (typ. 2,5 V) is used for frame blanking 
and has a duration of typ. 1,34 ms (21 lines). This last pulse is only available with a standard video 
input signal. Under all other conditions, an external vertical flyback pulse must be applied to this 
pin. This pulse will be clamped to 2,5 V by means of an internal clamping circuit. The input current 
is typ. 2 mA. 

2. Vertical output pulse 

This pulse is obtained from the divider circuit, the amplitude is in excess of 10 V peak-to-peak. 
This pulse has a duration of 190 µs when standard signals are received. The pulse is obtained from 
the vertical sync pulse integrator during non-standard signals and has a duration of about 160 µs. 
It has good stability and accuracy, so it is intended to be used for triggering the vertical oscillator. 

3. Vertical sync pulse integrator bias network 

The vertical sync pulse is obtained by integrating the composite sync signal in an internal RC-network. 
An external capacitor with an internal resistor are required for the correct biasing of this circuit for 
various input conditions. A typical value for the capacitor is 10 µF. 

4. Video input 

The input signal must have negative-going sync pulses. The top-sync level can vary between 1 V and 
3,5 V without affecting the sync separator operation. 

The slicing level of the sync separator is fixed at 50%, for the sync pulse amplitude range 0, 1 to 1 V 
peak-to-peak. As a consequence the circuit gives a good sync separation down to pulses with an 
amplitude of 100 mV peak-to-peak (sync pulse compression). For sync pulses in excess of 1 V peak
to-peak the slicing level will increase. 

The noise gate is activated at an input level< 1 V (typ. 0,7 V), thus, when noise gating is required 
the top-sync level should be chosen close to the minimum level of 1 V. 

5. Sync separator slicing level output 

The sync separator slicing level is determined on this pin. A slicing level of 50% is obtained by 
comparing this level with the black level of the video signal, which is detected at pin 6. The capacitor 
connected to pin 5 must be about 1 µF. 

6. Black level detector output 

The black level of the input signal is detected on this pin. A capacitor of 22 µF in series with a 
resistor of 33 n has to be connected to this pin. A 4,7 kn resistor must be connected between 
pins 5 and 6. 

7. Horizontal phase detector output and control oscillator input 

The flywheel filter must be connected to this pin. Typical values for the components are a capaci
tor of 100 nF in parallel with an RC-network of 1 kn and 10 µF. Furthermore, a resistor of 
270 kn should be connected between pins 7 and 12. 
The output current of the phase detector depends on the condition of the coincidence detector. 
The output current is high when the oscillator is out of sync. The result is a large catching range, 
and the phase detector is not gated in that condition. The output current is low when the oscil
lator is synchronized and the phase detector is gated. A good noise immunity is obtained in this 
case. 
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Horizontal oscillator combination with vertical 625 divider system l ___ r_o_A_2_5_7_6A--

8 Coincidence detector output 

A 1 µF capacitor must be connected to this pin. The output voltage depends on the oscillator 
condition (synchronized or not) and on the video input signal. 
The following output voltages can occur: 
- when in-sync 1,2 V 
- when out-of-sync 2,6 V 
- during noise at the input 1, 7 V 

When the output voltage< 2, 1 V, the phase detector output current is low and the phase detector 
is gated. A good noise immunity is obtained in this case. For a voltage> 2, 1 V, the output current 
of the phase detector is high and the phase detector is not gated. This results in a large catching 
range and a high dynamical steepness of the PLL. This latter condition is required during VCR
playback. It can be obtained by connecting pin 8 to the positive supply line via a resistor of 10 kr!. 
The information of the line coincidence detector is fed to the divider circuit so that there is no 
delay in vertical synchronization after a channel change, or an unsynchronized camera change in 
the studio. Thus, the divider circuit is reset to direct sync, when line synchronization is lost. 

9. Negative supply (ground) 

10. Horizontal output 

This is an open collector output. The collector resistor must be chosen such that sufficient current 
is supplied to the driver stage. The maximum current is 60 mA. The output stage is designed such 
that the line output transistor cannot be switched-on during flyback. Switching-on occurs directly 
after the flyback pulse to avoid linearity errors. The duty factor of the output pulse depends on 
the delay in the output stage (correction via the second control loop). 

11. Control voltage second loop 

This voltage controls the start of the output pulse at pin 10 (positive-going edge). The capacitor 
connected to this pin must have a value of about 22 nF. 

12. Reference voltage control loops 

The reference voltage must be decoupled by means of a capacitor of about 10 µF. 
It is possible to obtain a phase shift between video and flyback pulse by changing this reference 
voltage externally. The possible phase shift is± 1 µs. 
The required voltage change is± 0,6 V. 

13. Decoupling internal power supply 

The IC has two power supply terminals. The main terminal (pin 16) supplies the output stages, 
the sync separator and the divider circuit. The specially decoupled supply terminal (pin 13) 
supplies the horizontal oscillator. This is to avoid coupling of the video signal into the oscillator 
part. The capacitor connected to pin 13 should have a value of about 22 µF. The resistor connected 
between pins 13 and 16 should have a value of about 1 krl. 

14. Flyback input pulse 

The flyback input pulse is required for the second phase control loop and for generating the 
line blanking pulse in the sandcastle output. The input current should be at least 1 O µA and 
not exceed 3 mA. 

15. RC-network horizontal oscillator 

Stable components should be chosen for a good frequency stability. A part of the total resistance 
must be variable for adjusting the frequency. This part should be as small as possible, because of 
poor stability of variable carbon resistors. 
The oscillator can be adjusted when pins 7 and 12 are short-circuited (see Fig. 2). 

16. Positive supply: The supply voltage may vary between 10 V and 13,2 V. The current-draw is 
53 mA (typical) and a range of 35 to 70 mA at 12 V. 
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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. 

TDA2577A 

SYNCHRONIZATION CIRCUIT 
WITH VERTICAL OSCILLATOR AND DRIVER STAGES 

GENERAL DESCRIPTION 

The TDA2577 A separates the vertical and horizontal sync pulses from the composite TV video signal 
and uses them to synchronize horizontal and vertical oscillators. 

Features 

• Horizontal sync separator and noise inverter 
• Horizontal oscillator 
• Horizontal output stage 
• Horizontal phase detector (sync to oscillator) 
• Time constant switch for phase detector (fast time constant during catching) 
• Slow time constant for noise only conditions 
• Time constant externally switchable (e.g. fast for VCR) 
• Inhibit of horizontal phase detector and video transmitter identification circuit during vertical 

oscillator flyback 
• Second phase detector (.p2) for storage compensation of horizontal deflection stage 
• Sandcastle pulse generator (3-levels) 
• Video transmitter identification circuit 
• Stabilizer and supply circuit for starting the horizontal oscillator and output stage directly from the 

mains rectifier 
• Duty factor of horizontal output pulse is 50% when flyback pulse is absent 
• Vertical sync separator 
• Bandgap 6,5 V reference voltage for vertical oscillator and comparator 
• Synchronized vertical oscillator/sawtooth generator (synchronization inhibited when no video 

transmitter is detected) 
• Internal circuit for 3% parabolic pre-correction of the oscillator/sawtooth generator. Comparator 

supplied with pre-corrected sawtooth and external feedback input 
• Vertical comparator with internal 3% pre-correction circuit for vertical oscillator/sawtooth generator 
• Vertical driver stage 
• Vertical blanking pulse generator with external adjustment of pulse duration (50 Hz: 21 lines; 

60Hz: 17 lines) 
• Vertical guard circuit 

QUICK REFERENCE DATA 

Supply 

Minimum current required to start horizontal 
oscillator and output stage (pin 16) 

Main supply voltage (pin 10) 
Supply current 

Input signals 

Sync pulse input voltage (peak-to-peak value; negative-going) 

Output signa Is 

Horizontal output pulse (open collector) at I 11 = 40 mA 
Vertical output pulse (emitter-follower) at I 1 = 10 mA 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT-102HE). 

115 > 4 mA 

Vp = V10-9 typ. 12 v 
Ip= 110 typ. 55 mA 

V5_9(p-p) 0,15to1 v 

v,,_g < 0,5 v 
v,_g > 4 v 
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TDA2577A J 
RATINGS 

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

Start current (pin 16) I 15 max. 8 mA 

13,2 v Supply voltage (pin 10) Vp = V 10-9 max. 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Ptot 

Tstg 

Tamb 

Rthj-a 

I 15 = 5 mA; Vp = 12 V; Tamb = 25 OC; unless otherwise specified 

Supply 

Supply current at pin 16 

Stabilized supply voltage (pin 16) 

Supply current (pin 10) 

Supply voltage (pin 10) 

Video input (pin 5) 

Top-sync level 

Sync pulse amplitude (peak-to-peak value) (note 1) 

Slicing level 

Delay between video input and detector output 

Noise gate (pin 5) 

Switching level 

First control loop (sync to oscillator; pin 8) 

Holding range 

Catching range 

Control sensitivity video with respect to 
oscillator, burst key and flyback pulse 

for slow time constant 
for fast time constant 

284 December 1982 

I 15 

V15_9 

I 10 

Vp = V10.9 

V5.9 

V5.9(p-p) 

t1 

V5.9 

Af 

Af 

max. 1,1 W 

-55 to+ 150 oc 

-25 to+ 65 oc 

typ. 50 K/W 

4 to 8 mA 

typ. 8,7 v 
8,0 to 9,5 v 

typ. 55 mA 

< 70 mA 

typ. 12 v 
10to13,2V 

typ. 3,1 v 
1,5to3,75 V 

typ. 0,6 v 
0,15to1V 

typ. 50 % 
35 to 65 % 

typ. 0,35 µs 

typ. 0,7 v 
< 1 v 

typ. ± 800 Hz 

typ. ± 800 Hz 
±600to 1100 Hz 

typ. 1 kHz/µs 
typ. 2,75 kHz/µs 
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Synchronization circuit with vertical oscillator and driver stages 

Second control loop (horizontal output to flyback; pin 14) 

Control sensitivity; static (see note 2) 

Control range 

Control led edge 

Phase adjustment (via 2nd control loop; pin 14) 

Control sensitivity 

Maximum permissible control current 

Horizontal oscillator (pin 15) 

Frequency (no sync) 

Frequency spread (Cose= 2,2 nF; Rose= 40 kU) 

Frequency deviation between starting point of 
output signal and stabilized condition 

Temperature coefficient 

Horizontal output (pin 11) 

Output voltage; high level 

Voltage at which protection starts 

Output voltage; low level 
start condition at I 11 = 10 mA 

normal condition at I 11 = 40 mA 

Duty factor of output signal during 
starting (no phase shift; voltage at pin 11 low) 

Duty factor of output signal 
without flyback pulse 

Control led edge 

Duration of output pulse (see Fig. 3) 

Sandcastle output pulse (pin 17) 

Output voltage during: 
burst key 

horizontal blanking 

vertical blanking 

Pulse duration 

burst key 

horizontal blanking 

vertical blanking 
for 50 Hz application (-112: 0 to 0,1 mA) 
for 60 Hz application (-I 12 : typ. 0,2 mA) 

l TDA2577A 

Atd/At0 typ. 400 µs/µs 

td 1 to 50 µs 

negative 

typ. 25 µA/µs 

± 114 < 50 µA 

f osc typ. 15 625 Hz 

Afosc < 4 % 

Afosc 
typ. 6 % 
< 8 % 

TC typ. 1 • 10-4 K-' 

V11.9 < 13,2 v 
V11-9 13 to 15,8 v 

V11-9 
typ. 0,3 v 
< 0,5 v 

V11.9 
typ. 0,3 v 
< 0,5 v 

0 typ. 65 % 

Ii 
typ. 50 % 

45 to 55 % 

negative 

td + t0 + 2,5 µs 

V17.9 > 10 v 

V17_9 
typ. 4,6 v 

4,2 to 5 V 

V17_9 
typ. 2,5 v 

2 to 3 V 

typ. 4 µs 
tp 3,6 to 4,4 µs 

flyback pulse (see note 3) 

21 lines 
17 lines 
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TDA2577A J 
CHARACTERISTICS (continued) 

Delay between the start of the sync at the video 
input and the rising edge of the burst key pulse 

Coincidence detector; video transmitter identification circuit; 
time constant switches (pin 18); see also Fig. 2 

Detector output current 

Voltage during noise (note 4) 

Voltage level for in-sync condition 

Switching level slow to fast 

Switching level 
mute function active; 'P1 fast to slow 

vertical period counter 
3 periods fast 

Switching level slow to fast (locking) 
mute function inactive 

Switching level fast to slow (locking) 

Switching level for VCR (fast time constant) 
without mute function 

Video transmitter identification output (pin 13) 

Output voltage active (no sync) at I 13 = 1 mA 

Output voltage active (no sync) at I 13 = 5 mA 

Output voltage inactive 

VCR switching (pin 13) 

Input current for fast time constant 
phase detector 'P1, with mute function active 

Flyback input pulse (pin 12) 

Switching level 

Input current 

Input pulse amplitude (peak-to-peak value) 

Input resistance 

Delay time of sync pulse (measured in 'P1) 
to flyback at switching level; tfl = 12 µs 
(see also note 2 and Fig. 4) 
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V18-9 

V18-9 

V18-9 

V18-9 

V18-9 

V18-9 

V18-9 

V18-9 

V12-9 

I 12 

V12-9(p-p) 

R12-9 

to 

typ. 4,9 µs 

typ. 

typ. 

4,5 to 5,3 µs 

300 µA 

0,3 v 
typ. 7,5 v 
typ. 3,5 v 

3,2 to 3,8 V 

typ. 1,2 v 
1,0 to 1,4 V 

typ. 0, 12 v 
0,08 to 0,16 V 

typ. 1,7 v 
1,5 to 1,9 V 

typ. 5,0 v 
4,7 to 5,3 V 

typ. 8,6 v 
8,2 to 9,0 V 

> 10 v 
typ. 11 v 
> 7 v 
typ. 10 v 
< 0,5 v 
typ. 0,1 v 

typ. 0,6 mA 
0,4 to 0,8 mA 

typ. 1 v 
0,2 to 4 mA 

< 12 v 
typ. 2,7 kn 

typ. 1,3 µs 
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Synchronization circuit with vertical oscillator and driver stages 

Duration of vertical blanking pulse (pin 12) 

Required input current (negative) 
for 50 Hz application; 21 lines blanking 

for 60 Hz application; 17 lines blanking 

Maximum allowed input current 

Vertical sawtooth generator (pin 3) 

Vertical frequency (no sync) 

Frequency spread (Cose= 680 nF; Rose= 180 kn.;at + 26 V) 

Synchronization range 

Input current at V3_9 = 6 V 

Frequency shift for Vp = 10 to 13 V 

Temperature coefficient 

Comparator (pin 2) 

Input voltage; d.c. level 

a.c. level (peak-to-peak value) 

Input current at V 2-9 = 6 V 

Sawtooth internal pre-correction (parabolic convex) 

Vertical output stage; emitter follower (pin 1) 

Output voltage at I 1 = 10 mA 

Output current 

Vertical guard circuit 

Activating voltage levels (vertical blanking level is 2,5 V) 

switching level low 

switching level high 

Notes to characteristics 

-112 

-112 

-112 

fs 

Afs 

13 

~fs 

TC 

V2.9 

V2-9(p-p) 

12 

V1_9 

11 

V2-9 

V2-9 

l TDA2577A 

typ. 0,2 mA 
>0,15to< 0,3 mA 

< 0, 1 mA 

< 0,4 mA 

typ. 46 Hz 

< 4 % 

typ. 22 % 

< 2 µA 

< 0,2 % 

typ. 1 ·10-4 K-1 

typ. 4,4 v 
4,0 to 4,8 V 

typ. 1,6 v 
< 2 µA 

typ. 3 % 

typ. 3,6 v 
3,2 to 5 V 

< 20 mA 

typ. 3 v 
2,7 to 3,3 v 

typ. 5,7 v 
5,3 to 6,1 V 

1. Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 

2. td = delay between negative transient of horizontal output pulse and the rising edge of the flyback 
pulse. 
t0 =delay between the rising edge of the flyback pulse and the start of the current in '1'1 (pin 8). 

3. The duration of the flyback pulse is measured at the input switching level, which is about 1 V (tfi). 
4. Depends on d.c. level at pin 5; value given applicable for V5.9"" 5 V. 
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TDA2577A J 
in-sync condition 
slow 

1,?V 

noise only 

<P 1 fast VCR mode; 

---- without mute function 
---- normal mode 

- ~ 1 slow} 
'f' 1 fast VCR mode; 

with mute function 
..- mute out J 

7Z86170.1 

Fig. 3 Voltage levels at pin 18 (V13_9). 

APPLICATION INFORMATION 

The TDA2577A generates the signal for driving the horizontal deflection output circuit. It also contains 
a synchronized vertical sawtooth generator for direct drive of the vertical deflection output stage. 

The horizontal oscillator and output stage can start operating on a very low supply current (I 15 )' 4 mA), 
which can be taken directly from the mains rectifier. Therefore, it is possible to derive the main supply 
(pin 10) from the horizontal deflection output stage. The duty factor of the horizontal output signal 
is about 65% during the starting-up procedure. After starting-up, the second phase detector (.p2) is 
activated to control the timing of the negative-going edge of the horizontal output signal. 

A bandgap reference voltage (6,5 V) is provided for supply and reference of the vertical oscillator and 
comparator stage. 

The slicing level of the horizontal sync separator is independent of the amplitude of the sync pulse at 
the input. The resistor between pins 6 and 7 determines its value. A 4,7 k.11 resistor gives a slicing level 
at the middle of the sync pulse. The nominal top sync level at the input is 3, 1 V. The amplitude 
selective noise inverter is activated at a level of 0,7 V. 

Good stability is obtained by means of the two control loops. In the first loop, the phase of the 
horizontal sync signal is compared with a waveform of which the rising edge refers to the top of the 
horizontal oscillator signal. In the second loop, the phase of the flyback pulse is compared with another 
reference waveform, the timing of which is such that the top of the flyback pulse is situated symmetrically 
on the horizontal blanking interval of the video signal. Therefore the first loop can be designed for a good 
noise immunity, whereas the second loop can be as fast as desired for compensation of switch-off delays 
in the horizontal output stage. 

The first phase detector is gated with a pulse derived from the horizontal oscillator signal. This gating 
(slow time constant) is switched off during catching. Also, the output current of the phase detector is 
increased fivefold, during the catching time and VCR conditions (fast time constant}. The first phase 
detector is inhibited during the retrace time of the vertical oscillator. 

The in-sync, out-of-sync or no video condition is detected by the video transmitter identification/coin
cidence detector circuit (pin 18). The voltage on pin 18 defines the time constant and gating of the first 
phase detector. The relationship between this voltage and the various switching levels is shown in Fig. 3. 
The complete survey of the switching actions is given in Table 1. 
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Synchronization circuit with vertical oscillator and driver stages TDA2577A 

APPLICATION INFORMATION (continued) 

Table 1 Switching levels at pin 18. 

voltage at first phase detector .p 1 

pin 18 ti me constant gating 

I slow fast on off 

7,5 v x x 
7,5 to 3,5 V x x 
3,5 to 1,2 V x x 
1,2to0,1 V x x 
0,1to1,7V x * x . 

u;o5,0V x x 

to 7,5 V x x 
v x x 

Where: • = 3 vertical periods. 

mute output receiving conditions 
at pin 13 

on off 

x video signal detected 

x video signal detected 

x video signal detected 

x noise only 

x new video signal detected 

x horizontal oscillator locked 

VCR playback with mute function 

x horizontal oscillator locked 

x VCR playback without mute function 

The stability of displayed video information (e.g. channel number), during noise only conditions, is 
improved by the first phase detector time constant being set to slow. 

The average voltage level of the video input on pin 5 during noise only conditions should not exceed 
5,5 V otherwise the time constant switch may be set to fast due to the average voltage level on pin 
18 dropping below 0, 1 V. When the voltage on pin 18 drops below 100 mV a counter is activated 

I 

I 

which sets the time constant switch to fast, and not gated for 3 vertical periods. This condition occurs 
when a new video signal is present at pin 5. When the horizontal oscillator is locked the voltage on pin 18 
increases. Nominally a level of 5 V is reached within 15 ms ( 1 vertical period). The mute switching level 
of 1,2 Vis reached within 5 ms (C1a = 47 nF). If the video transmitter identification circuit is required 
to operate un\Jer VCR playback conditions the first phase detector can be set to fast by connecting a 
resistor of 180 kn between pin 18 and ground. Also a current of 0,6 mA into pin 13 sets the first phase 
detector to fast without affecting the mute output function (active HIGH with no video signal detected). 
For VCR playback without mute function, the first phase detector can be set to fast by connecting a 
resistor of 1 kn to the supply (pin 10). 

The supply for the horizontal oscillator (pin 15) and horizontal output stage (pin 11) is derived from the 
voltage at pin 16 during the start condition. The horizontal output signal starts at a nominal supply cur
rent into pin 16 of 3,5 mA, which will result in a supply voltage of about 5,5 V (for guaranteed operation 
of all devices I 16 > 4 mA). It is possible that the main supply voltage at pin 10 is 0 V during starting, so 
the main supply of the IC can be taken from the horizontal deflection output stage. The start of the 
other IC functions depends on the value of the main supply voltage at pin 10. At 5,5 Vall IC functions 
start operating except the second phase detector (oscillator to flyback pulse). The output voltage of the 
second phase detector at pin 14 is clamped by means of an internally loaded n-p-n emitter follower. 
This ensures that the duty factor of the horizontal output signal (pin 11) remains at about 65%. The 
second phase detector will close if the supply voltage at pin 10 reaches 8,8 V. At this value the supply 
current for the horizontal oscillator and output stage is delivered by pin 10, which also causes the 
voltage at pin 16 to change to a stabilized 8,7 V. This change switches off the n-p-n emitter follower 
at pin 14 and activates the second phase detector. The supply voltage for the horizontal oscillator will, 
however, still be referred to the stabilized voltage at pin 16, and the duty factor of the output signal 
at pin 12 is at the value required by the delay at the horizontal deflection stage. Thus switch-off delays 
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TDA2577A J 
in the horizontal output stage are compensated. When no horizontal flyback signal is detected the duty 
factor of the horizontal output signal is 50%. 

Horizontal picture shift is possible by externally charging or discharging the 47 nF capacitor connected 
to pin 14. 

The IC also contains a synchronized vertical oscillator/sawtooth generator. The oscillator signal is 
connected to the internal comparator (the other side of which is connected to pin 2), via an inverter 
and amplitude divider stage. The output of the comparator drives an emitter-follower output stage at 
pin 1. For a linear sawtooth in the oscillator, the load resistor at pin 3 should be connected to a voltage 
source of 26 V or higher. The sawtooth amplitude is not influenced by the main supply at pin 10. The 
feedback signal is applied to pin 2 and compared to the sawtooth signal at pin 3. For an economical 
feedback circuit with less picture bounce the sawtooth signal is internally precorrected by 3% (convex) 
referred to pin 2. The linearity of the vertical deflection current depends upon the oscillator signal at 
pin 3 and the feedback signal at pin 2. 

Synchronization of the vertical oscillator is inhibited when the mute output is present at pin 13. 

To minimize the influence of the horizontal part on the vertical part a 6,5 V bandgap reference source 
is provided for supply and reference of the vertical oscillator and comparator. 

The sandcastle pulse, generated at pin 17, has three different voltage levels. The highest level ( 11 V) 
can be used for burst gating and black level clamping. The second level (4,6 V) is obtained from the 
horizontal flyback pulse at pin 12 and used for horizontal blanking. The third level (2,5 V) is used for 
vertical blanking and is derived by counting the horizontal frequency pulses. For 50 Hz the blanking 
pulse duration is 21 lines and for 60 Hz it is 17 lines. The blanking pulse duration is set by the negative 
voltage value of the horizontal flyback pulse at pin 12. 

The IC also incorporates a vertical guard circuit, which monitors the vertical feedback signal at pin 2. 
If this level is below 3 V or higher than 5,8 V, the guard circuit will insert a continuous level of 2,5 V 
into the sandcastle output signal. This will result in complete blanking of the screen if the sandcastle 
pulse is used for blanking in the TV set. 
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Synchronization circuit with vertical oscillator and driver stages 

APPLICATION INFORMATION (continued) 

video signal 
(pin 5) 

·.; 1 detector 

output current 
(p;n 8) 

horizontal 
oscillator signal 
(pin 15) 

horizontal 
output signal 
(p;n 111 

_--1.J/ 
1 _ __._.l1 

I 'd 

switch· off delay :J 
horizontal output stage 

flyback pulse 

(p;n121 av-------

•o- -+---1,3 µs 

L 

____ switching 

------level 

Fig. 4 Timing diagram of the TDA2577 A. 

TDA2577A 
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TDA2577A J 
+12V 

1k!! 

!220 

10 

56kS! 

10 adj. 

(vertical) 

+ µF 

11 

6,8 12 k!l 
kl! 

12 

4,7 k!l 

82H 

+ 22 
J;:µF 

mute 

36k!! 

47nF ! 
13 14 

TDA2577A 

4 

1 
k!l 

1 150 + 
10 

J;:µF pFI It 
J f 0 adj. J; (horizontal) 

video 

16 

sandcastle pulse 

s ___ A ___ ,_ 

220 <l!" 
n 100..L 

nF 

17 18 

vertical vertical 
feedback drive 

+from pin 9 
TDA3651 7286168.1 

Fig. 5 Typical application circuit diagram; for combination of the TDA2577 A with the TDA3651 see 
Fig. 7. 
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33 kl! F +12V 
to pin 180 kH 

14 +-e::J--+ 
TDA2577A 

86167.1 

Fig. 6 Circuit configuration at pin 14 for phase adjustment. 
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Synchronization circuit with vertical oscillator and driver stages 

APPLICATION INFORMATION (continued) 

vertical drive 

(from pin 1 TDA2577A) 

47 kSl 

vertical feedback 

(pin 2 TDA2577A} 3,9 nF 

1 kSl 

I 27kn 

330Sl 

8,2 kSl 

lineat"ity 

+ 
6,BµF 

10on 

TDA3651 

VERTICAL 

DEFLECTION 

COi LS 

AT1236/20 

1,8 kS~ 

shift 
1000µF 

i 16 VI 

1,2 ~2 

TDA2577A 

BAX 12A 

4 7 nF 
+ I 220µF 

+26 v 

2n2 

7 Z86902.A 

Fig. 7 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 
with the TDA2577A (9QO application). 
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DEVELOPMENTSAMPLEDATA 
This information is derived from development samples 
made available for evaluation. It does not necessarily 
imply that the device will gn into regular production. 

SYNCHRONIZATION CIRCUIT 

TDA2578A 

WITH VERTICAL OSCILLATOR ·AND DRIVER ST AGES 

GENERAL DESCRIPTION 

The TDA2578A separates the vertical and horizontal sync pulses from the composite TV video signal 
and uses them to synchronize horizontal and vertical oscillators. 

Features 

• Horizontal sync separator and noise inverter 
• Horizontal oscillator 
• Horizontal output stage 
• Horizontal phase detector (sync to oscillator) 
• Time constant switch for phase detector (fast time constant during catching) 
• Slow time constant for noise only conditions 
• Time constant externally switchable (e.g. fast for VCR) 
• Inhibit of horizontal phase detector and video transmitter identification circuit during vertical 

oscillator flyback 
• Second phase detector (ip2) for storage compensation of horizontal deflection stage 
• Sandcastle pulse generator (3-levels) 
• Video transmitter identification circuit 
• Stabilizer and supply circuit for starting the horizontal oscillator and output stage directly from the 

mains rectifier 
• Duty factor of horizontal output pulse is 50% when flyback pulse is absent 
• Vertical sync separator 
• Bandgap 6,5 V reference voltage for vertical oscillator and comparator 
• Synchronized vertical oscillator/sawtooth generator 

(synchronization inhibited when no video transmitter is detected) 
• Internal circuit for 6% parabolic pre-correction of the oscillator/sawtooth generator. Comparator 

supplied with pre-corrected sawtooth and external feedback input 
• Vertical driver stage 
• Vertical blanking pulse generator 
• 50/60 Hz detector 
• 50/60 Hz identification output 
• Automatic amplitude adjustment for 60 Hz 
• Automatic adjustment of blanking pulse duration 

(50 Hz: 21 lines; 60 Hz: 17 lines) 
• Vertical guard curcuit 

QUICK REFERENCE DATA 

Supply 

Minimum current required to start horizontal 
oscillator and output stage (pin 16) 

Main supply voltage (pin 10) 
Supply current 

Input signals 

Sync pulse input voltage (peak-to-peak value; negative-going) 

Output signals 

Horizontal output pulse (open collector) at I 11 = 40 mA 
Vertical output pulse (emitter-follower) at I 1 = 10 mA 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT-102H E). 

115 
Vp = V10.9 
Ip= 110 

V5.9(p-p) 

V11-9 
V1.9 

> 4 mA 
typ. 12 v 
typ. 55 mA 

0,15 to 1 v 

< 0,5 v 
> 4 v 
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TDA2578A J 
RATINGS 

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

Start current (pin 16) 115 max. 8 mA 

13,2 v Supply voltage (pin 10) Vp = V10_9 max. 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From junction to ambient in free air 

CHARACTERISTICS 

Ptot 

Tstg 

Tamb 

Rth j-a 

I 15 = 5 mA; Vp = 12 V; Tamb = 25 °C; unless otherwise specified 

Sup1Jly 

Supply current at pin 16 115 

Stabilized supply voltage (pin 16) V15_9 

Supply current (pin 10) 110 

Supply voltage (pin 10) Vp = V10_9 

Video input (pin 5) 

Top-sync level V5_9 

Sync pulse amplitude (peak-to-peak value) (note 1) v5-9(p-p) 

Slicing level 

Delay between video input and detector output t1 

Noise gate (pin 5) 

Switching level V5_9 

First control loop (sync to oscillator; pin 8) 

Holding range ~f 

Catching range ~f 

Control sensitivity video with respect to 
oscillator, burst key and flyback pulse 

for slow time constant 
for fast time constant 

298 December 1982 

max. 1,1 W 

-55 to+ 150 oc 

-25to + 65 oc 

typ. 50 K/W 

4to 8 mA 

typ. 8,7 v 
8,0 to 9,5 V 

typ. 55 mA 
< 70 mA 

typ. 12 v 
10 to 13,2 V 

typ. 3,1 v 
1,5 to 3,75 V 

typ. 0,6 v 
0, 15 to 1 V 

typ, 50 % 
35 to 65 % 

typ. 0,35 µs 

typ. 0,7 v 
< 1 v 

typ. ± 800 Hz 

typ. ± 800 Hz 
± 600to1100 Hz 

typ. kHz/µs 
typ, 2,75 kHz/µs 
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Synchronization circuit 

with vertical oscillator and driver stages 

Second control loop (horizontal output to flyback; pin 14) 

Control sensitivity; static (see note 2) 

Control range 

Controlled edge 

Phase adjustment (via 2nd control loop; pin 14) 

Control sensitivity 

Maximum permissible control current 

Horizontal oscillator (pin 15) 

Frequency (no sync) 

Frequency spread (Cose = 2,7 n F; Rose = 33 kS1; no sync) 

Frequency deviation between starting point of 
output signal and stabilized condition 

Temperature coefficient 

Horizontal output (pin 11) 

Output voltage; high level 

Voltage at which protection starts 

Output voltage; low level 
start condition at I 11 = 10 mA 

normal condition at I 11 = 40 mA 

Duty factor of output signal during 
starting (no phase shift) I 15 = 4 mA (voltage at pin 11 low) 

Duty factor of output signal 
without flyback pulse 

Controlled edge 

Duration of output pulse (see Fig. 4) 

Sandcastle output pulse (pin 17) 

Output voltage during: 
burst key 

horizontal blanking 

vertical blanking 

Pulse duration 
burst key 

horizontal blanking 

vertical blanking 
at 50 Hz 
at 60 Hz 

TDA2578A 

Lltd/ Li.to typ, 400 µs/µs 

td 1 to 45 µs 

positive 

tyµ. 25 µA/µs 

± 114 < 50 µA 

fosc typ. 15 625 Hz 

Mose < 4 % 

Mose 
typ, 6 % 
< 8 % 

TC typ. • 1 o-' K-' 

V11-9 < 13,2 v 
V11-9 13 to 15,8 v 

V11-9 
typ. 0,3 v 
< 0,5 v 

V11.9 
typ, 0,3 v 
< 0,5 v 

8 typ, 65 % 

8 
typ, 50 % 

45 to 55 % 

positive 

td +horizontal flyback pulse 

V17_9 > 10 v 

V17_9 
typ. 4,6 v 

4,2 to 5 V 

V17_9 
typ, 2,5 v 

2 to 3 v 

typ, 4 µs 
tp 3,6 to 4,4 µs 

flyback pulse (see note 3) 

21 I in es 
17 lines 
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TDA2578A J 
CHARACTERISTICS (continued) 

Delay between the start of the sync at the video 
input and the rising edge of the burst key pulse 

Coincidence detector; video transmitter identification circuit; 
time constant switches (pin 18); see also Fig. 3 

Detector output current 

Voltage during noise (note 4) 

Voltage level for in-sync condition 

Switching level slow to fast 

Switching level 
mute function active; <P1 fast to slow 

vertical period counter 
3 periods fast 

Switching level slow to fast (locking) 
mute function inactive 

Switching level fast to slow (locking) 

Switching level for VCR (fast time constant) 
without mute function 

Video transmitter identification output (pin 13) 

Output voltage active (no sync) at I 13 = 1 mA 

Sink current active (no sync) 

Output current inactive (sync: 50 Hz) 

50/60 Hz identification (pin 13) 

R13 = 15 k.12 to+ 12 V (note 5) 
at f = 50 Hz (in sync condition) 

at f = 60 Hz (in sync condition) 

Flyback input pulse (pin 12) 

Switching level 

Input current 

Input pulse amplitude (peak-to-peak value) 

Input resistance 

Delay time of sync pulse (measured in <P1) 
to flyback at switching level; tfl = 12 ,us 
(see also note 2 and Fig. 4) 
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typ. 4,9 µs 
4,5 to 5,3 µs 

± 113 typ, 300 ;1A 

V18-9 typ, 0,3 v 

V18-9 typ, 7,5 v 

V13.9 
typ, 3,5 v 

3,2 to 3,8 V 

typ. 1,2 v 
V13_9 1,0 to 1,4 V 

typ, 0,12 v 
V13.9 0,08 to 0,16 V 

typ, 1,7 v 
V13_9 1,5to1,9 v 

V13_9 
typ, 5,0 v 

4,7 to 5,3 V 

typ, 8,6 v 
V13_9 8,2 to 9,0 v 

V13.9 
< 0,5 v 
typ, 0,3 v 

113 ~ 5 mA 

113 < 1 ,uA 

V13_9 typ. V10.9 v 

v13-9 
typ, 7,6 v 

7,2 to 8 v 

V12-9 typ, 1 v 

I 12 0,2 to 4 mA 

v 12-9(p-p) < 12 v 

R12-9 typ. 2,7 kr2 

to typ. 1,3 µs 
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Synchronization circuit 

with vertical oscillator and driver stages 

Vertical sawtooth generator (pin 3) 

Vertical frequency (no sync) 

Frequency spread (Cose= 680 nF; 
Rose= 180 k.11; at+ 26 V) 

Synchronization range (note 6) 

Input current at V3_9 = 6 V 

Frequency shift for Vp = 10 to 13 V 

Temperature coefficient 

Comparator (pin 2) 

Input voltage; d.c. level 

a.c. level (peak-to-peak value) 

Input current at V 2-9 = 6 V 

Sawtooth internal pre-correction (parabolic convex) 

Vertical output stage; emitter follower (pin 1) 

Output voltage at I 1 = 10 mA 

Output current 

Vertical guard circuit 

Activating voltage levels (vertical blanking level is 2,5 V) 
switching level low 

switching level high 

Notes to characteristics 

f s 

Ms 

13 

~fs 

TC 

V2-9 

V2-9(p-p) 

12 

typ. 

< 
typ. 

< 
< 
typ. 

typ. 

typ. 

< 
typ. 

typ. 

TDA2578A 

46 Hz 

4 % 

33 % 

3 µA 

0,2 % 
. 10-• K-1 

4,4 v 
4,0 to 4,8 V 

0,8 v 
2 µA 

6 % 

v 
3,2 to 5 V 

< 20 mA 

typ. 3,35 v 
3,0 to 3,7 V 

typ. 5,15 v 
4, 75 to 5,55 V 

1. Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 

2. td = delay between positive transient of horizontal output pulse and the rising edge of the flyback 
pulse. 
t0 =delay between the rising edge of the flyback pulse and the start of the current in '1'1 (pin 8). 

3. The duration of the flyback pulse is measured at the input switching level, which is about 1 V (tf1). 

4. Depends on d.c. level at pin 5; value given applicable for V5.9"" 5 V. 

5. For 60 Hz a p-n-p emitter clamp is activated. 

6. When f0 = 46 Hz the 50/60 Hz detector switches over to 60 Hz; video input signal at pin 5 "" 55 Hz. 
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in-sync condition 
slow 

1,7V 

noise only 

tp 1 fast VCR mode; 

--- without mute function 
...__ normal mode 

- ~1 slow} 
IP 1 fast VCR mode; 

with mute function 
....__ mute out 

7Z86170.1 

Fig. 3 Voltage levels at pin 18 (V13_9). 
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Synchronization circuit TDA2578A 
with vertical oscillator and driver stages 

APPLICATION INFORMATION 

The TDA2578A generates the signal for driving the horizontal deflection output circuit. It also contains 
a synchronized vertical sawtooth generator for direct drive of the vertical deflection output stage. 

The horizontal oscillator and output stage can start operating on a very low supply current (115;;;, 4 mA), 
which can be taken directly from the mains rectifier. Therefore, it is possible to derive the main supply 
(pin 1 O) from the horizontal deflection output stage. The duty factor of the horizontal output signal 
is about 65% during the starting-up procedure. After starting-up, the second phase detector (.p2) is 
activated to control the timing of the positive-going edge of the horizontal output signal. 

A bandgap reference voltage (6,5 V) is provided for supply and reference of the vertical oscillator and 
comparator stage. 

The slicing level of the horizontal sync separator is independent of the amplitude of the sync pulse at 
the input. The resistor between pins 6 and 7 determines its value. A 4, 7 kS1 resistor gives a slicing level 
at the middle of the sync pulse. The nominal top sync level at the input is 3, 1 V. The amplitude 
selective noise inverter is activated at a level of 0,7 V. 

Good stability is obtained by means of the two control loops. In the first loop, the phase of the 
horizontal sync signal is compared with a waveform of which the rising edge refers to the top of the 
horizontal oscillator signal. In the second loop, the phase of the flyback pulse is compared with 
another reference waveform, the timing of which is such that the top of the flyback pulse is situated 
symmetrically on the horizontal blanking internal of the video signal. Therefore the first loop can be 
designed for a good noise immunity, whereas the second loop can be as fast as desired for compensation 
of switch-off delays in the horizontal output stage. 

The first phase detector is gated with a pulse derived from the horizontal oscillator signal. This gating 
(slow time constant) is switched off during catching. Also, the output current of the phase detector 
is increased fivefold, during the catching time and VCR conditions (fast time constant). The first phase 
detector is inhibited during the retrace time of the vertical oscillator. 

The in-sync, out-of-sync or no video condition is detected by the video transmitter identification/coin
cidence detector circuit (pin 18). The voltage on pin 18 defines the time constant and gating of the 
first phase detector. The relationship between this voltage and the various switching levels is shown in 
Fig. 3. The complete survey of the switching actions is given in Table 1. 

Table 1 Switching levels at pin 18. 

r 
voltage at first phase detector <P1 mute output receiving conditions 

pin 18 time constant gating at pin 13 

slow fast on off on off 

7,5 v x x x video signal detected 

7,5 to 3,5 V x x x video signal detected 

3,5 to 1,2 V x x x video signal detected 

1,2 to 0,1 V x x x noise only 

0,1to1,7V x * x * x new video signal detected 

1,7 to 5,0 V x x x horizontal oscillator locked 
VCR playback with mute function 

5,0 to 7,5 V x x x horizontal oscillator locked 

8,7 v x x x VCR playback without mute function 

Where: * = 3 vertical periods. 
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TDA2578A J 
APPLICATION INFORMATION (continued) 

The stability of displayed video information (e.g. channel number), during noise only conditions, is 
improved by the first phase detector time constant being set to slow. 

The average voltage level of the video input on pin 5 during noise only conditions should not exceed 
5,5 V otherwise the time constant switch may be set to fast due to the average voltage level on pin 18 
dropping below 0, 1 V. When the voltage on pin 18 drops below 100 mV a counter is activated which 
sets the time constant switch to fast, and not gated for 3 vertical periods. This condition occurs when 
a new video signal is present at pin 5. When the horizontal oscillator is locked the voltage on pin 18 
increases. Nominally a level of 5 Vis reached within 15 ms (1 vertical period). The mute switching 
level of 1,2 Vis reached within 5 ms (C18 = 47 nF). If the video transmitter identification circuit is 
required to operate under VCR playback conditions the first phase detector can be set to fast by 
connecting a resistor of 180 kQ between pin 18 and ground (see Fig. 7). 

The supply for the horizontal oscillator (pin 15) and horizontal output stage (pin 11) is derived from 
the voltage at pin 16 during the start condition. The horizontal output signal starts at a nominal 
supply current into pin 16 of 3,6 mA, which will result in a supply voltage of about 5,5 V (for 
guaranteed operation of all devices 115 > 4 mA). It is possible that the main supply voltage at pin 10 
is 0 V during starting, so the main supply of the IC can be taken from the horizontal deflection output 
stage. The start of the other IC functions depends on the value of the main supply voltage at pin 10. 
At 5,5 Vall IC functions start operating except the second phase detector (oscillator to flyback pulse). 
The output voltage of the second phase detector at pin 14 is clamped by means of an internally 
loaded n-p-n emitter follower. This ensures that the duty factor of the horizontal output signal (pin 11) 
remains at about 65%. The second phase detector will close if the supply voltage at pin 10 reaches 
8,8 V. At this value the supply current for the horizontal oscillator and output stage is delivered by 
pin 10, which also causes the voltage at pin 16 to change to a stabilized 8,7 V. This change switches 
off the n-p-n emitter follower at pin 14 and activates the second phase detector. The supply voltage 
for the horizontal oscillator will, however, still be referred to the stabilized voltage at pin 16, and the 
duty factor of the output signal at pin 12 is at the value required by the delay at the horizontal 
deflection stage. Thus switch-off delays in the horizontal output stage are compensated. When no 
horizontal flyback signal is detected the duty factor of the horizontal output signal is 50%. 

Horizontal picture shift is possible by externally charging or discharging the 47 nF capacitor connected 
to pin 14. 

The IC also contains a synchronized vertical oscillator/sawtooth generator. The oscillator signal is 
connected to the internal comparator (the other side of which is connected to pin 2), via an inverter 
and amplitude divider stage. The output of the comparator drives an emitter-follower output stage at 
pin 1. For a linear sawtooth in the oscillator, the load resistor at pin 3 should be connected to a voltage 
source of 26 V or higher. The sawtooth amplitude is not influenced by the main supply at pin 10. 
The feedback signal is applied to pin 2 and compared to the sawtooth signal at pin 3. For an economical 
feedback circuit with less picture bounce the sawtooth signal is internally pre-corrected by 6% (convex) 
referred to pin 2. The linearity of the vertical deflection current depends upon the oscillator signal at 
pin 3 and the feedback signal at pin 2. 

Synchronization of the vertical oscillator is inhibited when the mute output is present at pin 13. 

To minimize the influence of the horizontal part on the vertical part a 6,7 V bandgap reference source 
is provided for supply and reference of the vertical oscillator and comparator. 

The sandcastle pulse, generated at pin 17, has three different voltage levels. The highest level (11 V) can 
be used for burst gating and black level clamping. The second level (4,6 V) is obtained from the 
horizontal flyback pulse at pin 12 and used for horizontal blanking. The third level (2,5 V) is used for 
vertical blanking and is derived by counting the horizontal frequency pulses. For 50 Hz the blanking 
pulse duration is 21 lines and for 60 Hz it is 17 lines. The blanking pulse duration and sawtooth 
amplitude is automatically adjusted via the 50/60 Hz detector. 
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Synchronization circuit TDA2578A 
with vertical oscillator and driver stages 

The IC also incorporates a vertical guard circuit, which monitors the vertical feedback signal at pin 2. 
If this level is below 3,35 Vor higher than 5,15 V, the guard circuit will insert a continuous level of 
2,5 V into the sandcastle output signal. This will result in complete blanking of the screen if the 
sandcastle pulse is used for blanking in the TV set. 
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Fig. 4 Timing diagram of the TDA2578A. 
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TDA2578A J 
APPLICATION INFORMATION (continued) 

+ 12V 

horizontal 
flyback 

horizontal j\_ 
drive 

1 kH 6,8 

>0,2mA 
<4,0mA 

15 k!1 

1220 kH 

+ µF 

10 11 12 13 

mute/ 
50/60 Hz identification 

l 
30 kSl 

47nF ! 

1 
kH 

1 

14 

TDA2578A 

4,7 
kCT 

15 

~µF 

f0 adj. 

(vertical) 

( 1) ;:;, 26 V for linear scan. 

J f0 adj. J. (horizontal) 

video 

sandcastle pulse 

s----'~--i_ 

16 

>4mA 

!100 
µF 

+ 

17 

220 
CT !100 

nF 

18 

vertical vertical 
feedback drive 

+26 v (l) 
7286901 

Fig. 5 Typical application circuit diagram; for application of the TDA2578A with the TDA3651 see 
Fig. 8. 

to pin 180 kS2 

14~ 

TDA2578A 

33 kH F +12V 

/ 7 Z86900 

Fig. 6 Circuit configuration at pin 14 for 
phase adjustment. 
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1 k!1 

Fig. 7 Circuit configuration at pin 18 for 
VCR mode. 
1 k.\1 resistor between pin 18 and+ 12 V: 
without mute function. 
180 k.\1 between pin 18 and ground: 
with mute function. 
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Synchronization circuit 

with vertical oscillator and driver stages 

vertical drive 

(from pin 1 TDA2578A) 

vertical feedback 

(pin 2 TDA2578A) 

47k'2 

3,9 nF 

I 

330Sl 

8,2 kil 

TDA3651 

VERTICAL 
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shift 

1000µF 
I 16VI 

1,2 i~ 

n.c 

47 .1F 

2 7 !.2 

BAX12A 
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TDA2578A 

4 70 ~2 
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~ Fig. 8 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 
w with the TDA2578A, (90° application). 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 
made available for evaluation. 1t does not necessarily 
imply that the device will go into regular production. 

TDA2579 

SYNCHRONIZATION CIRCUIT WITH SYNCHRONIZED VERTICAL 

DIVIDER SYSTEM AND OUTPUT STAGES 

GENERAL DESCRIPTION 

The TDA2579 separates the vertical and horizontal sync pulses from the composite television video 
signal and uses them to synchronize the horizontal oscillator and the vertical divider system. 

Features 

• Horizontal sync separator and noise inverter 
• Horizontal oscillator 
• Horizontal output stage 
• Horizontal phase detector (sync to oscillator) 
• Triple current source in the phase detector with automatic selection dependent upon input signal 

conditions (automatic fast for VCR) 
• Time constant externally switchable 
• Inhibit of horizontal phase detector and video transmitter identification circuit during equalizing 

pulses and vertical sync pulses 
• Second phase detector (.p2) for storage compensation of the horizontal output stage 
• Sandcastle pulse generator (3-levels) 
• Video transmitter identification circuit 
• Stabilizer and supply circuit for starting the horizontal oscillator and output stage directly from the 

mains rectifier 
• Horizontal output pulse with constant duty cycle value of 28 µs 
• Duty factor of the horizontal output pulse is 50% when horizontal flyback pulse is absent and during 

starting 
• Vertical sync separator without external components and two integration times with automatic 

selection 
• Zener diode reference source for the vertical sawtooth qenerator and vertical comparator 
• Divider system with three different reset enable windows 
• Synchronization is set to 628 divider ratio when no vertical sync pulses and no video transmitter is 

identified 
• Linear negative going sawtooth generated via the divider system (no frequency adjustment) 
• Comparator with a low d.c. feedback signal 
• Vertical driver stage 
• 50/60 Hz detector circuit 
• 50/60 Hz identification output combined with the mute function 
• Automatic amplitude adjustment for 50 and 60 Hz 
• Automatic adjustment of blanking pulse duration (50 Hz; 21 lines; 60 Hz: 17 lines) 
• Vertical guard circuit 
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33fl 
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fl 
50/60 Hz identification 
no transmitter~ 0,2 V 
transmitter 50 Hz"" 12 V 
transmitter 60 Hz~ 7, 7 V 

12 krl 

> 0,2 mA 

< 4,0 mA 

! 30 krl 

100 nF 

12 

6,8 k 11 

100kl1 
--c::::r-

13 14 

TDA2579 

180Ul 
82 Sl 

1 kS! 

22 + + 
1µFl I 150pF 

µFl 
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15 

sandcastle pulse 

> 5,5 mA 

'f 100 
+ µF 

16 17 

330 nF 
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100! 
nF 

18 
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drive 

Fig. 1 Typical application circuit diagram; for combination of the TDA2579 with 
the TDA3653 see Fig. 2. 
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Synchronization and vertical drive circuit 

470 pF 
1,5kH 

100nF 
vertical drive 

(from pin 1 TDA2579) 

1 µF 16 kll 

470 
n 

TDA3653 

VERTICAL 
DEFLECTION 

COILS 
AT1230 

1000 µF 
(16VI 

1,0 ll 

100 µF 

;- f-2' 
Bf-1X12A / 

I220µF 

TDA2579 

820 H 

+ 26V 

7 287644 

Fig. 2 Typical application of the TDA3653 (vertical output), when used in combination 
with the TDA2579. 
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CONTROL CIRCUIT FOR SMPS 

TDA2581 
TDA2581Q 

The TDA2581 is a monolithic integrated c1rcu1t tor controlling switched-mode power supplies (SMPS) 
which are provided with the drive for the horizontal deflection stage. 

The circuit features the following: 
- Voltage controlled horizontal oscillator. 
- Phase detector. 
- Duty factor control for the positive-going transient of the output signal. 
- Duty factor increases from zero to its normal operation value. 
- Adjustable maximum duty factor. 
- Over-voltage and over-current protection with automatic re-start after switch-off. 
- Counting circuit for permanent switch-off when n-times over-current or over-voltage is sensed. 
- Protection for open-reference voltage. 
- Protection for too low supply voltage. 
- Protection against loop faults. 
- Positive tracking of duty factor and feedback voltage when the feedback voltage is smaller than the 

reference voltage minus 1,5 V. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Input signals 

Horizontal drive pulse (peak-to-peak value) 

Flyback pulse (differentiated deflection current); 
peak-to-peak value 

External reference voltage 

Output signals 

Duty factor of output pulse 

Output voltage at 10 < 20 mA (peak value) 

Output current (peak value) 
--~~-·------·-·-·- ------

PACKAGE OUTLINES 

TDA2581: 16-lead DI L; plastic (SOT-38). 
TDA2581 Q: 16-lead QI L; plastic (SOT-58). 

Vg.15 

lg 

V3.16(p-p) 

V2-16(p-p) 

V1Q-16 

{j 

V11-16M 

l11M 
---------

typ. 12 v 
typ. 15 mA 

typ. 11 v 

typ. 5 v 
typ. 6,7 v 

> 0 % 
< 98 ± 0,6 % 

typ. 11,8 v 
< 40 mA 

----------

September 1978 313 



-

TDA2581 
TDA2581Q 

BLOCK DIAGRAM 

33kl1 

33kH 
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PROHCTION 

>0.7 v 6 
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Note: trip levels are nominal values. 
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Control circuit for SMPS J 
-----

RATINGS 

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

Supply voltage Vg_ 16 max. 

Voltage at pin 11 

Output current 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

V11-16 

111 

Ptot 

Tstg 

Tamb 

max. 

max. 

Vg_15 = 12 V; V10-16 = 6,7 V; Tamb = 25 °c; measured in the circuit on page 314 

Supply voltage range 

Protection voltage too low supply voltage 

Supply current at o = 50% 

Supply current during protection 

Minimum required supply current 

Power consumption 

Required input signals 

Reference voltage 

Vg_15 

lg 

lg 

lg 

p 

V10-16 

High reference voltage protection: threshold voltage V 10-16 

Feedback input impedance at pin 8 

Horizontal drive pulse (square-wave or 
differentiated; negative transient is reference) 
peak-to-peak value 

Flyback pulse or differential 
deflection current 

Over-current protection: 
threshold voltage 

IZ3_15I 

V3_16(p-p) 

V2-16 

-V6-16 

+V6-16 

typ. 

typ. 

typ. 

typ. 

< 
typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

TDA2581 
TDA2581Q 

14 v 
0 to 14 v 

40 mA 

340 mW 

-25 to +125 oc 

-25 to +80 oc 

12 v 
10to 14 V 

g,4 v 
8,6 to g,g V 

15 mA 

15 mA 

18,5 mA* 

180 mW 

6,7 v 
5,6 to 7 ,5 V** 

8,4 v 
7,g to 8,g V 

200 k!.1 

11 v 
5 to 12 v 

1 to 5 v 

640 mV 
690 to 695 mv• 

680 mV 
640 to 735 mv• 

Over-voltage protection: 
threshold voltage typ. V10-16-60 mV 

Vrn-16 -130 to V 10-16 -0 mV 

•This value refers to the minimum required supply current that will start all devices under the 
following conditions: V9-16 = 10 V; V1Q-16 = 6,8 V; o = 50%. 

•• Voltage obtained via an external reference diode. Specified voltages do not refer to the nominal 
voltages of reference diodes. 

"'This spread is inclusive temperature rise of the IC due to warming up. For other ambient tempera
tures the values must be corrected by using a temperature coefficient of typical -1,85 mV !°C. 
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TDA2581 
TDA2581Q 

CHARACTERISTICS (continued) 

Remote control voltage; switch off 
switch on 

Delivered output signals 

Horizontal drive pulse (loaded with a resistor 
of 560 D to +12 V) 
peak-to-peak value 

Output current; peak value 

Saturation voltage of output transistor 
at I 11 = 20 mA 

at 111 = 40 mA 

Duty factor of output pulse** 

Charge current for capacitor on pin 4 

Charge current for capacitor on pin 5 

Supply current for reference 

Oscillator 

Temperature coefficient 

Relative frequency deviation for V 10-16 
changing from 6 to 7 V 

Oscillator frequency spread (with fixed 
external components) 

Frequency control sensitivity at pin 15 

Phase control loop 

Loop gain of APC-system (automatic phase control) 

Catching range 

Phase relation between negative transient of 
sync pulse and middle of flyback 

Tolerance of phase relation 

* See pin 4 on pages 319 and 320. 
'*The duty factor is specified as follows: 

V4.15 
V4.15 

V11-16(p-p) 

l11M 

VcEsat 

VcEsat 

8 

14 

15 

110 

lit 

flt 

> 
< 

> 
< 

typ. 

< 
< 
> 

5,8 V* 
4,5 V* 

11,6 v 
40 mA 

200 mV 
400 mV 

525 mV 

0 % 
< 98 ± 0,6 % 
typ. 120 µA 

typ. 130 µA 

typ. mA 
0,6 to 1,45 mA 

typ. -300 ppm/OC 

< -400 ppm/OC 

typ, -1,5 % 
< -2 ('/ 

!O 

< ±3 % 

typ. 4,5 kHz/V• 

typ. 5 kHz/µs 

typ. ±1,5 kHz 

typ. µs 

< ±0,4 µs 

The maximum duty factor value can be set to a desired value (see application information pin 12 on 
page321) . 

.a. For component values see circuit diagram on page 314. 
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Control circuit for SMPS j 
---

TDA2581 
TDA2581Q 

PINNING 

1. Phase detector output 9. Positive supply 
2. Flyback pulse position input 10. Reference input 
3. Reference frequency input 11. Output 
4. Re-start count capacitor/remote control input 12. Maximum duty factor adjustment/smoothing 
5. Slow start and transfer characteristic for low 13. Oscillator timing network 

feedback volta~es 14. Reactance stage reference voltage 
6. Over-current protection input 15. Reactance stage input 
7. Over-voltage protection input 16. Negative supply (ground) 
8. Feedback voltage input 
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TDA2581 
TDA2581Q 

APPLICATION INFORMATION 

+15V 

10 k!l 

11ert. sync out 

_IL 

video in 

~ 

16 15 

inhibit 
line flyback 

14 

820 

4,7k0 

13 

4,7 
kil 

12 

220µF 125V) 

11 
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1k0 

~10 
µF 

I15VI 10 

I'' 

10nf 68 kO 

10 µF 
[25 VJ 

10 

2,2 µF 2,2k0 + 

+ (40V) 

l1µF 
63 V) 

Y, 

v -+-if---=}-------, 
ho; 

BZX79-
C6V8 

1kil 

10 µF 
+ (25VI 

~-~~------------t----------. 

18 33 
kO kO 

PHASE 
ADJUSTOR 

L-~ -~~i~l~_J 

16 15 

1,SmA 

:~1~~ckA I ~-
/~deflection current 
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detector 

14 

'·'''I {10/cl 
st yr 

770 
kil 

13 12 

TDA2581 

!----'>-[=}--~ ripple compensation 

~---------+-current protection 

The TDA2571 and TDA2581 controlling an SMPS driver stage. 
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Control circuit for SMPS j 
-----

The function is quoted against the corresponding pin number 

1. Phase detector output 

TDA2581 
TDA2581Q 

The output circuit consists of a bidirectional current source which is active for the time that the 
signal on pin 2 exceeds 1 V. 
The current values are chosen such that the correct phase relation is obtained when the reference 
signal on pin 3 is delivered by the TDA2571. 
With a resistor of 18 kD. and a capacitor of 2,7 n F the control steepness is 0,55 V /µs. 

2. Flyback pulse input 

The signal applied to pin 2 is normally a flyback pulse with a duration of about 12 µs. However, 
the phase detector system also accepts a signal derived by differentiating the deflection current by 
means of a small toroidal core (pulse duration> 3 µs). 

flybock pulse__]\_ 

(a) (b) 

The toroidal transformer in (a) is for obtaining a pulse representing the mid-flyback from the 
deflection current. The connection of the picture phase information is shown in (b). 

3. Reference frequency input 

The input circuit can be driven directly by the square-wave output voltage from pin 8 of the 
TDA2571. 
The negative-going transient switches the current source connected to pin 1 from positive to negative. 
The input circuit is made such that a differentiated signal of the square-wave from the TDA2571 
is also accepted (this enables mains isolation). The input circuit switching level is about 3 V and the 
input impedance is about 10 kD.. 

4. Re-start count capacitor/remote control input 

Counting 

An external capacitor (C4 = 47 µF) is connected between pins 4 and 16. This capacitor controls the 
characteristics of the protection circuits as follows. 
If the protection circuits are required to operate, e.g. over-current at pin 6, the duty factor will be 
set to zero thus turning off the power supply. 
After a short interval (determined by the time constant on pin 5) the power supply will be restarted 
via the slow start circuit. 
If the fault condition has cleared, then normal operation will be resumed. If the fault condition is 
persistent, the duty factor of the pulses is again reduced to zero and the protection cycle is repeated. 

The number of times this action is repeated (n) for a persisting fault condition is now determined 
by: n = C4/C5. 
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APPLICATION INFORMATION (continued) 

Remote control input 

For this application the capacitor on pin 4 has to be replaced by a resistor with a value between 
4,7 and 18 kS1. When the externally applied voltage V4_15 > 5,8 V, the circuit switches off; 
switching on occurs when V 4-16 < 4,5 V and the normal starting-up procedure is followed. Pin 4 
is internally connected to an emitter-follower, with an emitter voltage of 1,5 V. 

5. Slow start and transfer characteristics for low feedback voltages 

Slow start 

An external shunt capacitor (C5 ~ 4,7 µF) and resistor (R5 = 270 kS1) are connected between pins 
5 and 16. The network controls the rate at which the duty factor increases from zero to its steady
state value after switch-on. It provides protection against surges in the power transistor. 

Transfer characteristic for low feedback voltages 

The duty factor transfer characteristic for low feedback voltages can be influenced by R5. 
The transfer for three different resistor values is given in the graph on page 322. 

6. Over-current protection inriut 

A voltage proportional to the current in the power switching device is applied to the integrated 
circuit between pins 6 and 16. The circuit triris on both positive and negative polarity. 

7. Over-voltage protection input 

When the voltage applied to this pin exceeds the threshold level, the protection circuit will operate. 
When this function is not used, pin 7 should be connected to pin 16. 

320 

8. Feedback voltage input 

The control loop input is applied to pin 8. This pin is internally connected to one input of a differ
ential amplifier, functioning as an amplitude comparator, the other input of which is connected to 
the reference source on pin 10. 
Under normal operating conditions, the voltage on pin 8 will be about equal to the reference 
voltage on pin 10. For further information refer to the graphs on pages 322 and 323. 

9. 12 V positive supply 

The maximum voltage that may be applied is 14 V. Where this is derived from an unstabilized 
supply rail, a regulator diode (12 V) should be connected between pins 9 and 16 to ensure that the 
maximum voltage does not exceed 14 V. When the voltage on this pin falls below a minimum of 
8,6 V (typically 9,4 V), the protection circuit will switch-off the power supply. 

10. Reference input 

An external reference diode must be connected between this pin and pin 16. 
The reference voltage must be between 5,6 and 7,5 V. The IC delivers about 1 mA into the 
external regulator diode. When the external load on the regulator diode approaches this current, 
replenishment of the current can be obtained by connecting a suitable resistor between pins 9 and 
10. 
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11. Output 

TDA2581 
TDA2581Q 

An external resistor determines the output current fed into the base of the driver transistor. The 
output circuit uses an n-p-n transistor with 3 series-connected clamping diodes to the internal 12 V 
supply rail. This provides a low impedance in the "ON" state, that is with the drive transistor 
turned-off. 

12. Maximum duty factor adjustment/smoothing 

Maximum duty factor adjustment 

Pin 12 is connected to the output voltage of the amplitude comparator (V 1 o-sl. This voltage is 
internally connected to one input of a differential amplifier, the other input of which is connected 
to the sawtooth voltage of the horizontal oscillator. A low voltage on pin 12 results in a low duty 
factor. This enables the maximum duty factor to be adjusted by limiting the voltage by connecting 
pin 12 to the emitter of a p-n-p transistor used as a voltage source. 
The graph on page 10 plots the maximum duty factor as a function of the voltage applied to pin 12. 
If some spread is acceptable the maximum duty factor can also be limited by connecting a resistor 
from pin 12 to pin 16. A resistor of 12 kS1 limits the maximum duty factor to about 50%. 
This application also reduces the total IC gain. 

Smoothing 

Any double pulsing of the IC due to circuit layout can be suppressed by connecting a capacitor of 
about 470 pF between pins 12 and 16. 

13. Oscillator timing network 

The timing network comprises a capacitor between pins 13 and 16, and a resistor between pin 13 
and the reference voltage on pin 10. 
The charging current for the capacitor ( C13) is derived from the voltage reference diode connected 
to pin 10 and discharged via an internal resistor of about 330 n. 

14. Reactance stage reference voltage 

This pin is connected to an emitter follower which determines the nominal reference voltage for 
the reactance stage (1,5 V for reference voltage V1Q-16 = 6,7 V). Free-running frequency is 
obtained when pins 14 and 15 are short-circuited. 

15. Reactance stage input 

The output voltage of the phase detector (pin 1) is connected to pin 15 via a resistor. The voltage 
applied to pin 15 shifts the upper level of the voltage sensor of the oscillator thus changin~ the 
oscillator frequency and phase. The time constant network is connected between 14 and 15. 
Control sensitivity is typically 4,5 kHz/V. 

16. Negative supply (ground) 
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Duty factor of output pulses as a function of V3.15 with R5 as a parameter, and with V12 as a limiting 
value; V10.16 = 6,8 V. 
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Duty factor of output pulses as a function of error amplifier input (Vs.10). 
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Change in duty factor of output pulses for a 1 mV error amplifier input change (Vg.10) as a function 
of initial duty factor. 
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CONTROL CIRCUIT FOR POWER SUPPLIES 

The TDA2582 is a monolithic integrated circuit for controlling power supplies which are provided 
with the drive for the horizontal deflection stage. 
The circuit features the following: 
- Voltage controlled horizontal oscillator. 
- Phase detector. 
- Duty factor control for the negative-going transient of the output signal. 
- Duty factor increases from zero to its normal operation value. 
- Adjustable maximum duty factor. 
- Over-voltage and over-current protection with automatic re-start after switch-off. 
- Counting circuit for permanent switch-off when n-times over-current or over-voltage is sensed. 
- Protection for open-reference voltage. 
- Protection for too low supply voltage. 
- Protection against loop faults. 
- Positive tracking of duty factor and feedback voltage when the feedback voltage is smaller than the 

reference voltage minus 1,5 V. 
- Normal and 'smooth' remote ON/OFF possibility. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Input signals 

Horizontal drive pulse (peak-to-peak value) 

Flyback pulse (differentiated deflection current); 
peak-to-peak value 

External reference voltage 

Output signals 

Duty factor of output pulse 

Output voltage at 10 < 20 mA (peak value) 

Output current (peak value) 

PACKAGE OUTLINES 

TDA2582 : 16-lead DI L; plastic (SOT-38). 
TDA2582Q: 16-lead QI L; plastic (SOT-58). 

Vg.15 

lg 

V3.16(p-p) 

V2-16(p-p) 

V1Q-16 

Ii 

V11-16M 

l11M 

typ. 12 v 
typ. 14 mA 

5 to 11 v 

1 to 5 v 
typ. 6,1 v 

> 0 % 
< 98 ± 0,8 % 

typ. 11,8 v 
< 40 mA 
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326 

33kH 

33k.ll 

14 

3,2 k!~ 

j\_ ---=-t' -+--c=:J-f 
fly back 

from TDA2571 

>V10 
for trip-on 

OVER··VOLTAGE 
PROTECTION 

OVER CURRENT 
PROTECTION 

Note: trip levels are nominal values. 

~"·~I 

15 

I1__J 
, 1/iJ4' +V -¥ ~ o reduce loop 

C13.l.. ---- -· - - -- ' setV0 gain (f=15,625kHzl 

2.711F 41k!! ~--~---------c=::J------: 

LOOP FAULT 

PROTECTION 

ACTIVE FOR 

V10 ·· 1,5V 

13 

OUTPUT STAGE 

INTERNAL SUPPLY 

4,3kil 

maximum 
duty factor 

12 adjustment 

R5 

Ul_ 

-[~ 
+ T 

Ii =t x100% 

~A 
typ. 

12V 

16 

~----+-----<------.---1-4~ ~f~I 
"counts" ""5V 

OPEN CIRCUIT 
REFERENCE DIODE 

LOW SUPPLY VOLTAGE 
PROTECTION r· 

>8,4VFORTRIP-ON <9,4V FOR TRIP-ON 

Fig. 1 Block diagram. 



Control circuit for power supplies TDA2582 
TDA2582Q 

RATINGS 

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

Supply voltage at pin 9 Vg_ 15 

Voltage at pin 11 

Output current (peak value) 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

Vg-15 = 12 V; V1Q-16 = 6,1 V; Tamb = 25 °C; measured in Fig. 4 

Supply voltage range 

Protection voltage too low supply voltage 

Supply current at Ii = 50% 

Supply current during protection 

Minimum required supply current (note 1 I 
Power consumption 

Required input signals 

Reference voltage (note 2) 

Feedback input impedance 

High reference voltage protection: threshold voltage 

Horizontal reference signal (square-wave or 
differentiated; negative transient is reference) 
Voltage driven (peak-to-peak value) 
Current driven (peak value) 
Switching level current 

Flyback pulse or differential deflection current 

Flyback pulse current (peak value) 

Over-current protection: (note 3) 
threshold voltage 

Notes 

V11-16 

l11M 

Ptot 

Tstg 

Tamb 

Vg_15 

lg 

lg 

lg 

p 

V1Q-16 

IZ8-16 I 
V1Q-16 

V316(p-p) 
l3M 
± 13 

V2-16 

l2M 

max. 14 v 
0 to 14 v 

max. 40 mA 

max. 280 mW 

-25 to+ 125 oc 

--25 to + 80 oc 

typ. 12 v 
10 to 14 V 

typ. g,4 v 
8,6 to g,g V 

typ. 14 mA 

typ. 14 mA 

< 
typ. 

17 mA 

170 mW 

typ. 6,1 v 
5,6 to 6,6 V 

typ. 200 kl1 

typ. 8,4 v 
7,g to 8,g V 

5 to 12 V 
-1to+1,5mA 

< 100 µA 

1 to 5 V 

< 1,5 mA 

typ. 640 mV 
600 to 5g5 mV 

typ. 680 mV 
640 to 735 mV 

1. This value refers to the minimum required supply current that will start all devices under the 
following conditions: V9-16 = 10 V; V10_15= 6,2 V; o = 50%. 

2. Voltage obtained via an external reference diode. Specified voltages do not refer to the nominal 
voltages of reference diodes. 

3. This spread is inclusive temperature rise of the IC due to warming up. For other ambient tempera· 
tu res the values must be corrected by using a temperature coefficient of typical -1,85 mV ; 0 c. I Moy 1979 327 
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TDA2582 
TDA2582Q 

CHARACTERISTICS (continued) 

Over-voltage protection: 
(V ref = V 10-16) threshold voltage 

Remote control voltage; switch-off (note 1) 

Remote control voltage; switch-on 

'Smooth' remote control; switch-off (note 2) 

'Smooth' remote control; switch-on 

Remote control switch-off current 

Delivered output signals 

Horizontal drive pulse (loaded with a resistor 
of 560 ~1.to + 12 V 
peak-to-peak value 

Output current; peak value 

Saturation voltage of output transistor 
at 111=20 mA 

at 111=40 mA 

Duty factor of output pulse (note 3) 

Charge current for capacitor on pin 4 

Charge current for capacitor on pin 5 

Supply current for reference 

Oscillator 

Temperature coefficient 

Relative frequency deviation for V 10-16 
changing from 5,6 to 6,6 V 

Oscillator frequency spread (with fixed 
external components) 

Frequency control sensitivity at pin 15 
fnom = 15,625 kHz 

Notes 
1. See function description pin 4 (pages 333 and 334). 
2. See function description pin 5 (page 334). 

t 
3. The duty factor is specified as follows: Ii = f x 100% 

V1-16 

V4_15 

V4_15 

V5_15 

V5_15 

14 

V11-16(p-p) 

l11M 

VcEsat 

VcEsat 

/) 

14 

15 

110 

typ. Vref-60 mV 
V ref-130 to Vref-0 mV 

> 5,6 v 
< 4,5 v 
> 4,5 v 
< 3 v 
< 1 mA 

> 11,6 v 
< 40 mA 

typ. 200 mV 

< 400 mV 

< 525 mV 

> 0 % 

< 98 ± 0,8 % 

typ. 110 µA 

typ. 120 µA 

typ. 1 mA 
0,6 to 1,45 mA 

typ. 0,0003 oc- 1 

< 0,0004 oc- 1 

typ. -1,4 % 

< -2 % 

< 3 % 

typ. 5 kHz/V 

1 n r tp 
LJ LJ ll= - x 100%. 

(see Fig. 2). After switch-on the duty factor rises gradually 
from 0% to the steady value. The relationship between 
V8-16 and the duty factor is given in Fig. 7 and the 
relationship between V 12-16 and the duty factor is shown 
in Fig. 9. 

-Jtpi--J T 

- T -

Fig. 2. 
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Control circuit for power supplies 

Phase control loop 

TDA2582 
TDA2582Q 

Loop gain of A PC-system (automatic phase control) ., typ. 5 kHz/µs 

Catching range (f nom ~ 15,625 kHz) 6f > 1300 Hz 

< 2100 Hz 

Phase relation between negative transient of 
sync pulse and middle of flyback typ. µs 

Tolerance of phase relation 6t ~ 1: 0,4 µs 

PINNING 

1. Phase detector output 9. Positive supply 
2. Flyback pulse position input 10. Reference input 
3. Reference frequency input 11. Output 
4. Re-start count capacitor/remote control input 12. Maximum duty factor adjustment/smoothing 
5. Slow start and transfer characteristic for low 13. Oscillator timing network 

feedback voltages 14. Reactance stage reference voltage 
6. Over-current protection input 15. Reactance stage input 
7. Over-voltage protection input 16. Negative supply (ground) 
8. Feedback voltage input 

* For component values see Fig. 1. 
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APPLICATION INFORMATION 

\J1 
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Lead 6 (pin 10) of circuit TDA2576 connected to lead 2 (pin 14) of circuit TDA2582. 
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APPLICATION INFORMATION 
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Control circuit for power supplies TDA2582 
TDA2582Q 

The function is described against the corresponding pin number 

1. Phase detector output 

The output circuit consists of a bidirectional current source which is active for the time that the 
signal on pin 2 exceeds 1 V. 
The current values are chosen such that the correct phase relation is obtained when the output 
signal of the TDA2571 is applied to pin 3. 
With a resistor of 2 x 33 kn and a capacitor of 2,7 nF the control steepness is 0,55 V/µs (Fig. 4). 

2. Flyback pulse input 

The signal applied to pin 2 is normally a flyback pulse with a duration of about 12 µs. However, the 
phase detector system also accepts a signal derived by differentiating the deflection current by means 
of a small toroidal core (pulse duration> 3 µs). 

Fig. 5a. 

flyback puls8A 

I 

7275937 

Fig. 5b. 

The toroidal transformer in Fig. 5a is for obtaining a pulse representing the mid-flyback from the 
deflection current. The connection of the picture phase information is shown in Fig. 5b. 

3. Reference frequency input 

The input circuit can be driven directly by the square-wave output voltage from pin 8 of the 
TDA2571. 
The negative-going transient switches the current source connected to pin 1 from positive to negative. 
The input circuit is made such that a differentiated signal of the square-wave from the TDA2571 is 
also accepted (this enables mains isolation). The input circuit switching level is about 3 V and the 
input impedance is about 8 kn. 

4. Re-start count capacitor/remote control input 

Counting 

An external capacitor (C4 = 47 µF) is connected between pins 4 and 16. This capacitor controls the 
characteristics of the protection circuits as follows. 
If the protection circuits are required to operate, e.g. over-current at pin 6, the duty factor will be 
set to zero thus turning off the power supply. 
After a short interval (determined by the time constant on pin 5) the power supply will be restarted 
via the slow start circuit. 
If the fault condition has cleared, then normal operation will be resumed. If the fault condition is 
persistent, the duty factor of the pulses is again reduced to zero and the protection cycle is repeated. 

The number of times this action is repeated (n) for a persisting fault condition is now determined 
by: n = C4/C5. 

( M<y 1979 333 



--

TDA2582 
TDA2582Q 

334 

APPLICATION INFORMATION (continued) 

Remote control input 

For this application the capacitor on pin 4 has to be replaced by a resistor with a value between 
4,7 and 18 kn. When the externally applied voltage V 4-16 > 5,6 V, the circuit switches off; 
switching on occurs when V 4-16 < 4,5 V and the normal starting-up procedure is followed. Pin 4 is 
internally connected to an emitter-follower, with an emitter voltage of 1,5 V. 

5. Slow start and transfer characteristics for low feedback voltages 

Slow start 

An external shunt capacitor (C5 = 4,7 µF) and resistor (R5 = 270 kst) are connected between pins 
5 and 16. The network controls the rate at which the duty factor increases from zero to its steady
state value after switch-on. It provides protection against surges in the power transistor. 

Transfer characteristic for low feedback voltages 

The duty factor transfer characteristic for low feedback voltages can be influenced by R5. 
The transfer for three different resistor values is given in Fig. 7. 

'Smooth' remote ON/OFF 

The ON/OFF information should be applied to pin 5 via a high ohmic resistor, a high OFF-level 
gives a slow rising voltage at pin 5, which results in a slowly decreasing duty factor. 

6. Over-current protection input 

A voltage proportional to the current in the power switching device is applied to the integrated 
circuit between pins 6 and 16. The circuit trips on both positive and negative polarity. When the 
tripping level is reached, the output pulse is immediately blocked and the starting circuit is 
activated again. 

7. Over-voltage protection input 

When the voltage applied to this pin exceeds the threshold level the protection circuit will operate. 
The tripping level is about the same as the reference voltage on pin 10. 

8. Feedback voltage input 

The control loop input is applied to pin 8. This pin is internally connected to one input of a 
differential amplifier, functioning as an amplitude comparator, the other input of which is 
connected to the reference source on pin 10. 
Under normal operating conditions, the voltage on pin 8 will be about equal to the reference 
voltage on pin 10. For further information refer to the Figs 7 and 8. 

9. 12 V positive supply 

The maximum voltage that may be applied is 14 V. Where this is derived from an unstabilized 
supply rail, a regulator diode (12 V) should be connected between pins 9 and 16 to ensure that the 
maximum voltage does not exceed 14 V. When the voltage on this pin falls below a minimum of 
8,6 V (typically 9,4 V), the protection circuit will switch-off the power supply . 
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10. Reference input 

An external reference diode must be connected between this pin and pin 16. 
The reference voltage must be between 5,6 and 6,6 V. The IC delivers about 1 mA into the 
external regulator diode. When the external load on the regulator diode approaches this current, 
replenishment of the current can be obtained by connecting a suitable resistor between pins 9 and 
10. A higher reference voltage value up to 7,5 Vis allowed when use is made of a duty factor 
limiting resistor< 27 kD between pins 12 and 16. 

11. Output 

An external resistor determines the output current fed into the base of the driver transistor. The 
output circuit uses an n-p-n transistor with 3 series-connected clamping diodes to the internal 
12 V supply rail. This provides a low impedance in the "ON" state, that is with the drive 
transistor turned-off. 

12. Maximum duty factor adjustment/smoothing 

Maximum duty factor adjustment 

Pin 12 is connected to the output voltage of the amplitude comparator (V 10-Sl· This voltage is 
internally connected to one input of a differential amplifier, the other input of which is connected 
to the sawtooth voltage of the horizontal oscillator. A high voltage on pin 12 results in a low duty 
factor. This enables the maximum duty factor to be adjusted by limiting the voltage by connecting 
pin 12 to the emitter of an n-p-n transistor used as a voltage source. 
Fig. 9 plots the maximum duty factor as a function of the voltage applied to pin 12. If some 
spread is acceptable the maximum duty factor can also be limited by connecting a resistor from 
pin 12 to pin 16. A resistor of 12 kD limits the maximum duty factor to about 50%. This appli
cation also reduces the total IC gain. 

Smoothing 

Any double pulsing of the IC due to circuit layout can be suppressed by connecting a capacitor of 
about 470 pF between pins 12 and 16. 

13. Oscillator timing network 

The timing network comprises a capacitor between pins 13 and 16, and a resistor between pin 13 
and the reference voltage on pin 10. 
The charging current for the capacitor (C13) is derived from the voltage reference diode connected 
to pin 10 and discharged via an internal resistor of about 330 n. 

14. Reactance stage reference voltage 

This pin is connected to an emitter follower which determines the nominal reference voltage for 
the reactance stage ( 1,4 V for reference voltage V 10-16 = 6, 1 V). Free-running frequency is 
obtained when pins 14 and 15 are short-circuited. 

15. Reactance stage input 

The output voltage of the phase detector (pin 1) is connected to pin 15 via a resistor. The voltage 
applied to pin 15 shifts the upper level of the voltage sensor of the oscillator thus changing the 
oscillator frequency and phase. The time constant network is connected between 14 and 15. 
Control sensitivity is typically 5 kHz/V. 

16. Negative supply (ground) 

( M•y 1979 
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Fig. 6 Duty factor change as a function of initial duty factor; at 1 mV error amplifier input change; 

LWs-10(pp) = 1 mV. 
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Fig. 7 Duty factor of output pulses as a function of feedback input voltage (Vs-161 with R5 as a 
parameter and V 12-16 as a limiting value; V 10-16=6,1 V. 
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TDA2593 

HORIZONTAL COMBINATION 

The TDA2593 is a monolithic integrated circuit intended for use in colour television receivers in com 
bination with TDA2510, TDA2520, TDA2560 as well as with TDA3500, TDA3510 and TDA3520. 
The circuit incorporates the following functions: 

- horizontal oscillator based on the threshold switching principle 
- phase comparison between sync pulse and oscillator voltage i<P1 I 
- internal key pulse for phase detector (<P1 I (additional noise limiting) 
- phase comparison between line flyback pulse and oscillator voltage (<P2i 
- larger catching range obtained by coincidence detector (<{'3; between sync and key pulse) 
- switch for changing the filter characteristic and the gate circuit (VCR-operation) 
- sync separator 
- noise separator 
- vertical sync separator and output stage 
- colour burst keying and line flyback blanking pulse generator 
- phase sl1ifter for the output pulse 
-- output pulse duration switching 
- output stage with separate supply voltage for direct drive of thyristor deflection circuits 
- low supply voltage protection 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Input signals 

Sync separator input voltage (peak-to-peak value) 

Noise separator input voltage (peak-to-peak value) 

Pulse duration switch input voltage 
at t = 7 µs (thyristor driving) 
at t = 14 µs + td (transistor driving) 
at t = 0 (input 4 open or V3_ 15 = 0) 

Output signals 

Vertical sync output pulse (peak-to peak value) 

Burst gating output pulse (peak-to-peak value) 

Line drive pulse (peak-to-peak value) 

PACKAGE OUTLINE 

16-lead DI L; plastic (SOT-38). 

V1-16 

11 

Vg_ 16(p-pl 

v 10 16(p-p) 

V4-16 
V415 
V4-16 

V8-16(p p) 

V7.16(pp) 

V3 16(p-p) 

typ. 12 

typ. 30 

3 to 4 

3 to 4 

9,4toV116 
0 to 3,5 

5,4 to 6,6 

typ. 11 

typ. 11 

typ. 10,:, 
--

v 
mA 

v 
v 

v 
v 
v 

v 
v 
v 
-~-~-"-
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Horizontal combination j 
------

TDA2593 

RATINGS 

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

Supply voltage 
at pin 1 (voltage source) V1-16 max. 13,2 v 
at pin 2 V2-16 max. 18 v 

Voltages 

Pin 4 V4-16 max. 13,2 v 
Ping ± Vg.16 max. 6 v 
Pin 10 ± V10-16 max. 6 v 
Pin 11 V11-16 max. 13,2 v 
Currents 

Pins 2 and 3 (thyristor driving) (peak value) l2M,-l3M max. 650 mA 

Pins 2 and 3 (transistor driving) (peak value) l2M.-l3M max. 400 mA 

Pin 4 14 max. mA 

Pin 6 ±Is max. 10 mA 

Pin 7 -17 max. 10 mA 

Pin 11 111 max. 2 mA 

Total power dissipation Ptot max. 800 mW 

Storage temperature Tstg -25 to+ 125 oc 

Operating ambient temperature Tamb -20 to + 70 oc 

CHARACTERISTICS at V 1-16 = 12 V; Tamb = 25 °c; measured in Fig. 1 

Sync separator 

Input switching voltage Vg_16 typ. 0,8 v 
Input keying current lg 5 to 100 µA 

Input leakage current at Vg.16 = -5 V lg < µA 

Input switching current lg ,;;:; 5 µA 

Switch off current lg > 100 µA 
typ. 150 µA 

Input signal (peak-to-peak value) Vg.16(pp) 3 to 4 V' 

* Permissible range 1 to 7 V. 
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TDA2593 J 
Noise separator 

Input switching voltage 

Input keying current 

Input switching current 

Input leakage current at V 10-16 = -5 V 

Input signal (peak-to-peak value) 

Permissible superimposed noise signal (peak-to-peak value) 

Line flyback pulse 

Input current 

Input switching voltage 

Input limiting voltage 

Switching on VCR 

Input voltage 

Input current 

Pulse duration switch 

Fort= 7 µs (thyristor driving) 

Input voltage 

Input current 

Fort= 14 µs + td (transistor driving) 

Input voltage 

Input current 

Fort= O; V3-16 = 0 or input pin 4 open 

Input voltage 

Input current 

* Permissible range 1 to 7 V. 

342 December 1979 

V10-16 

110 

110 

110 

V10-16(p-p) 

V10-16(p-p) 

15 

v6-16 

v6-16 

V11-16 
V11-16 

-111 
111 

V4_15 

14 

V4-16 

-14 

V4-16 

14 

typ. 1,4 v 

5 to 100 µA 

> 100 µA 
typ. 150 µA 

< µA 

3 to 4 V* 

< 7 v 

typ. mA 
0,02 to 2 mA 

typ. 1,4 v 

-0,7 to+ 1,4 V 

0 to 2,5 v 
9 to V1-16 v 

< 200 µA 

< 2 mA 

9,4 to V1-16 V 

> 200 µA 

0 to 3,5 v 

> 200 µA 

5,4 to 6,6 V 

typ. 0 µA 



Horizontal combination J 
---

Vertical sync pulse (positive-goinq) 

Output voltage (peak-to-peak value) 

Output resistance 

Delay between leading edge of input and output signal 

Delay between trailing edge of input and output signal 

Burst gating pulse (positive-going) 

Output voltage (peak-to-peak value) 

Output resistance 

Pulse duration; V7.15 = 7 V 

Phase relation between middle of sync pulse at the input 
and the leading edge of the burst gating pulse; V7.15 = 7 V 

Output trailing edge current 

Line flyback-blanking pulse (positive-going) 

Output voltage (peak-to-peak value) 

Output resistance 

Output trailing edge current 

Line drive pulse (positive-going) 

Output voltage (peak-to-peak value) 

Output resistance 
for leading edge of line pulse 
for trailing edge of line pulse 

Pulse duration (thyristor driving) 

V4.15 = 9,4 to V1-16 V 

Pulse duration (transistor driving) 
V 4-16 = 0 to 4 V; tfp = 12 µs 

Supply voltage for switching off the output pulse 

Overall phase relation 

Phase relation between middle of sync pulse 
and the middle of the flyback pulse 

Tolerance of phase relation 

* td =switch-off delay of line output stage. 
** Line flyback pulse duration tfp = 12 µs. 

VS-16(pp) 

Rs 
ton 

to ff 

V7-16(p-p) 

R1 
17 

V316(pp) 

I t.t I 

TDA2593 

> 10 v 
typ. 11 v 
typ. 2 k.\1 

typ. 15 µs 

typ. ton µs 

> 10 v 
typ_ 11 v 
typ. 70 [! 

typ. 4 µs 
3, 7 to 4,3 µs 

typ. 2,65 µs 
2, 15 to 3, 15 µs 

typ. 

typ. 

typ. 

typ. 

typ. 
typ. 

2 mA 

4 to 5 V 

70 [! 

2 mA 

10,5 v 

2,5 [! 

20 ~2 

typ. 7 µs 
5,5 to 8,5 µs 

14 + td µs' 

typ. 4 v 

typ. 

< 
2,6 µs 0

'' * 

0,7 µs 



TDA2593 J 
The adjustment of the overall phase relation and consequently the 
leading edge of the line drive pulse occurs automatically by phase 
control <P2· 
If additional adjustment is applied it can be arranged by current 
supply at pin 5 such that Lil5fLit 

Oscillator 

Threshold voltage low level 

Threshold voltage high level 

Discharge current 

Frequency; free running (Cose= 4,7 nF; 
Rose= 12 kn) 

Spread of frequency 

Frequency control sensitivity 

Adjustment range of network in circuit (Fig. 1) 

Influence of supply voltage on frequency 

Change of frequency when V 1-16 drops to 5 V 

Temperature coefficient of oscillator 
frequency 

Phase comparison <P1 

Control voltage range 

Control current (peak value) 

Output leakage current 
at V 13-16 = 4 to 8 V 

Output resistance 
at V 13-16 = 4 to 8 V 
at V13-16 < 3,8 V or> 8,2 V 

Control sensitivity 

Catching and holding range (82 ks-2 beteeen 
pins 13 and 15) 

Spread of catching and holding range 

' Excluding external component tolerances. 
'* Current source. 
& Emitter follower. 
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V14-16 

v 14-16 

± 114 

fo 

M 0 ff0 

LifofLil15 

M 0 ff0 

Lif0 ff0 

LiV!Vnom 

Lif 0 

V13-16 

± l13M 

113 

R13 
R13 

Lit 

Li(Lif) 

typ. 30 µAfµs 

typ. 4,4 v 
typ. 7,6 v 
typ. 0,47 mA 

typ. 15,625 kHz 

< ± 5 %* 

typ. 31 HzfµA 

typ. ± 10 % 

< ± 0,05 %* 

< ± 10 %* 

< ± 10-' HzfK* 

3,8 to 8,2 v 
1,9 to 2,3 mA 

< 1 µA 

high ohmic 
low ohmic .6. 

typ. 2 kHzfµs 

typ. ± 780 Hz 

typ. ± 10 %* 



Horizontal combination J TDA2593 

Phase comparison <{!2 and phase shifter 

Control voltage range V5_16 5,4 to 7,6 v 

Control current (peak value) ± l5M typ. 1 mA 

Output resistance 
at v5-16 = 5,4 to 7,6 v high ohmic 
at v5-16 < 5,4 v or> 7,6 v R5 typ. 8 k!I. 

Input leakage current 
v5-16 = 5,4 to 7,6 v 15 < 5 µA 

Permissible delay between leading edge of output 
pulse and leading edge of flyback pulse (tfp = 12 µs) td < 15 µs 

Static control error Lit/ Litd < 0,2 % 

Coincidence detector <{!3 

Output voltage V11-16 0,5 to 6 v 

Output current (peak value) 
without coincidence l11M typ. 0,1 mA 
with coincidence -l11M typ. 0,5 mA 

Time constant switch 

Output voltage V12-16 typ. 6 v 
Output current (limited) ±112 < mA 

Output resistance 
at V11-16 = 2,5 to 7 V R12 typ. 0, 1 k!I. 
at V11-16<1,5 Vor>9 V R12 typ. 60 k!I. 

Internal gating pulse 

Pulse duration tp typ. 7,5 µs 

* Current source. 
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TDA2594 

HORIZONTAL COMBINATION 

The TDA2594 is a monolithic integrated circuit intended for use in colour television receivers. 
The circuit incorporates the following functions: 

• Horizontal oscillator based on the threshold switching principle. 
• Phase comparison between sync pulse and oscillator voltage (<,01 ). 
• Internal key pulse for phase detector (\01) (additional noise limiting). 
• Phase comparison between I ine fly back pulse and oscillator voltage (<,02). 
• Larger catching range obtained by coincidence detector (<,03; between sync and key pulse). 
• Switch for changing the filter characteristic and the gate circuit (VCR-operation). 
• Sync separator. 
• Noise separator. 
• Vertical sync separator and output stage. 
• Colour burst keying and line flyback blanking pulse generator and clamp circuit for vertical blanking. 
• Phase shifter for the output pulse. 
• Output pulse duration for transistor deflection systems. 
• External switching off of the line trigger pulse. 
• Output stage with separate supply voltage. 
• Low supply voltage protection. 
• Transmitter identification and muting circuit, and vertical sync switch-off. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Input signals 

Sync separator input voltage (peak-to-peak value) 

Noise separator input voltage (peak-to-peak value) 

Pulse duration switch input voltage 
at t = 14 µs + td (transistor driving) 
at t = 0 (V3.13 = O); input 4 open (14 = 0) 

Output signals 

Vertical sync output pulse (peak-to-peak value) 

Burst key output pulse (peak-to-peak value) 

Line drive-pulse (peak-to-peak value) 

* Permissible range: 1 to 7 V. 

PACKAGE OUTLINE 

18-\ead DIL;p\astic (SOT-102DS). 

V1.18 =Vs typ. 12 v 
11 typ. 30 mA 

V11-18(p-p) typ. 3 V* 

V12-18(p-p) typ. 3 V' 

V4.18 0 to 3,5 v 
V4.18 5,4 to 6,6 v 

V8-18(p-p) typ. 11 v 
V7.18(p-p) typ. 11 v 
V3-18(p-p) typ. 10 v 
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~~H-or_i_z-on-ta-1-co-m-bi-na-ti-on~~~~~~~~~~~~~-~~~~-T-D-A~2-59-4~~~ 
RATINGS 

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

Supply voltage 
at pin 1 (voltage source) V1-18 =Vs 
at pin 2 V2-18 

Voltages 
Pin 4 V4-1s 

Pin 9 Vg13 
-V9-18 

Pin 11 ±V11-1s 

Pin 12 ±V12-1s 

Pin 13 V13_1s 

Currents 
Pins 2 and 3 (transistor driving) (peak value) 12M,-l3M 

Pin 4 14 

Pin 6 ±15 

Pin 7 -17 

Pin 9 lg 

Pin 13 113 

Total power dissipation Ptot 

Storage temperature range Tstg 

Operating ambient temperature range Tamb 

CHARACTERISTICS at V 1-18 = 12 V; Tamb = 25 °C; measured in Fig. 1 

Sync separator (pin 11) 

Input switching voltage V11-18 

Input keying current 111 

Input leakage current at V 11 18 = -5 v 111 

Input switching current I 11 

Switch off current 111 

Input signal (peak-to-peak value) V11-18(pp) 

* Permissible range 1 to 7 V. 

max. 13,2 v 
max. 18 v 

max. 13,2 v 
max. 18 v 
max. 0,5 v 
max. 6 v 
max. 6 v 
max. 13,2 v 

max. 400 mA 

max. mA 

max. 10 mA 

max. 5 mA 

max. 10 mA 

max. 2 mA 

max. 800 mW 

-25 to + 125 oc 

-20to + 70 oc 

typ. 0,8 v 
5to 100 µA 

,;;; 1 µA 

,;;; 5 µA 

~ 100 µA 
typ. 150 µA 

3 to 4 V* 
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TDA2594 J 
Noise separator (pin 12) 

Input switching voltage 

Input keying current 

Input switching current 

Input leakage current at V 12-18 = -5 V 

Input signal (peak-to-peak value) 

Permissible superimposed noise signal (peak-to-peak value) 

Line flyback pulse (pin 6) 

Input current 

Input switching voltage 

Input limiting voltage 

Switching on VCR (pin 13) 

Input voltage 

Input current 

Pulse switching off (pin 4) 

Fort= 0; input pin 4 open or V3-18 = 0 

Input voltage 

Input current 

Vertical sync pulse (positive-going) (pin 8) 

Output voltage (peak-to-peak value) 

Output resistance 

Delay between leading edge of input and output signal 

Delay between trailing edge of input and output signal 

Switching off the vertical sync pulse 

Burst key pulse (positive-going) (pin 7) 

Output voltage 

Output resistance 

Pulse duration; V7-18 = 7 V 

Phase relation between middle of sync pulse at the input 
and the leading edge of the burst key pulse; v7-18 = 7 v 

Output trailing edge current 

Saturation voltage during line scan 

* Permissible range 1 to 7 V. 

April 1981 

V1218 

112 

112 

112 

V12-18(p-p) 

V12-18(p-p) 

15 

V6-18 

V6-18 

V13-18 
or: V13-18 

-113 
or: 113 

V4.1s 

14 

Vs-1B(p-p) 

Rs 
ton 

to ff 

VlQ-18 

V7.1s 

R7 

tp 

17 

V7.1s 

typ. 1,4 v 

5to100 µA 

;;,, 100 µA 
typ. 150 µA 

< 1 µA 

3 to 4 V* 

< 7 v 

;;,, 0,02 mA 
typ. 1 mA 

typ. 1,4 v 

--0,7 to + 1,4 V 

0 to 2,5 V 
g to Vs v 

< 200 µA 

< 2 mA 

5,4 to 6,6 V 

typ. 0 µA 

;;,, 10 v 
typ. 11 v 

typ. 2 kSI. 

typ. 15 µs 

;;,, ton µs 

< 3 v 

;;,, 10 v 
typ. 11 v 

typ. 70 Sl 

typ. 4 µs 
3,7 to 4,3 µs 

typ. 2,65 µs 
2,15 to 3,15 µs 

typ. 2 mA 

< 1 v 



Horizontal combination j 
---

Line flyback-blanking pulse (positive-going) (pin 7) 

Output voltage 

Output resistance 

Output trailing edge current 

Field flyback/blanking pulse (pin 7) 

Output voltage with externally forced in current 
17 = 2,4 to 3,6 mA 

Output resistance at l 7 = 3 mA 

TV-transmitter identification output (ping; open collector) 

Output voltage at lg= 3 mA; no TV-transmitter 

Output resistance at lg= 3 mA; no TV-transmitter 

Output current at V 10-18 > 3 V; TV-transmitter identified 

TV-transmitter identification (pin 10) 

V7.18 

R1 

Vg.13 

Rg 

lg 

When receiving a TV signal the voltage V 10-18 will change from < 1 V to )' 7 V. 

Line drive pulse (positive-going) 

Output voltage (peak-to-peak value) 

Output resistance 
for leading edge of line pulse 
for trailing edge of line pulse 

Pulse duration (transistor driving) 
V4.13 = o to 3,5 V; -\4 > 200 µA; tfp = 12 µs 

Supply voltage for switching off the output pulse 

Overall phase relation 

Phase relation between middle of sync pulse 
and the middle of the flyback pulse 

V3-18(p-p) 

R3 
R3 

tp 

V1-18 

Ll.t 

TDA2594 

4,1to4,9 V 

typ. 10 n 
typ. 2 mA 

2 to 3 v 
typ. 10 n 

< 0,5 v 
< 100 n 
< 5 µA 

typ. 10 v 

typ. 2,5 n 
typ. 20 n 

14 + td 11s* 

typ. 4 v 

typ. 2,6 ± 0,7 µs' * 

The adjustment of the overall phase relation and consequently the leading edge of the line drive pulse 
occurs automatically by phase control 'fJ2- --
If additional adjustment is applied it can be arranged by current supply at pin 5, such that: -

Supplying current Li.I I Ll.t typ. 30 µA/µs 

* td =switch-off delay of line output stage. 
** Line f\yback pulse duration tfp = 12 µs. 
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TDA2594 j 
Oscillator (pins 16 and 17) 

Threshold voltage low level 

Threshold voltage high level 

Charging current 

Frequency; free running (Cose= 4,7 nF; Rose= 12 krl) 

Spread of frequency 

Frequency control sensitivity 

Adjustment range of network in circuit (Fig. 1) 

Influence of supply voltage on frequency; reference at Vs= 12 V 

Change of frequency when Vs drops to 5 V; reference at 
Vs= 12 V 

Temperature coefficient of oscillator frequency 

Phase comparison <P1 (pin 15) 

Control voltage range 

Control current (peak value) 

Output leakage current 
at V1513 = 4,3 to 7,7 V 

Output resistance 
at V15.13 = 4,3 to 7,7 V 
at V15.13<4,1 Vor;;,7,9 V 

Control sensitivity 

Catching and holding range (82 krl between pins 15 and 17) 

Spread of catching and holding range 

Phase comparison <P2 and phase shifter (pin 5) 

Control voltage range 

Control current (peak value) 

Output resistance at V 5-18 = 5,4 to 7 ,6 V 

Input leakage current at v 5.13 = 5,4 to 7,6 V 

Permissible delay between leading edge of output 
pulse and leading edge of flyback pulse (tfp = 12 µs) 

Static control error 

Coincidence detector <P3 (pin 13) 

Output voltage 

Output current (peak value) 
without coincidence 
with coincidence 

-)(· Current source. 
*' Emitter follower. 
"'Excluding external component tolerances. 

April 1981 

v16.18 

v16-18 

±116 

fo 

Mo 

Mo! 617 

Mo 

M 0 /f0 

6V/Vnom 

6f0 

TC 

V15.13 

± l15M 

115 

R13 
R13 

M 

6(M) 

V5.13 

± l5M 

R5 

15 

td 

6t/6td 

V13.13 

l13M 
-l13M 

typ. 4,4 v 

typ. 7,6 v 

typ. 0,47 mA 

typ. 15,625 kHz 

< ±5 %"' 

typ. 31 Hz/µA 

typ. ±10 % 

< ±0,05 % ... 

< ± 10 Oi"' .o 

< ± 10·4 K·t• 

4,1to7,9 v 

1,8 to 2,2 mA 

< µA 

high ohmic 
low ohmic 

typ. 2 kHz/µs 

typ, ± 680 Hz 

typ. ±12 %"' 

5,4 to 7,6 v 

typ. 1 mA 

high ohmic 

< 5 µA 

< 15,5 µs 

< 0,2 % 

0,5 to 6 v 

typ. 0, 1 mA 
typ. 0,5 mA 



Horizontal combination 

Time constant switch (pin 14) 

Output voltage 

Output current (limited) 

Output resistance 
at V 13· 1 3 ~ 3, 5 to 7 V 
at V13.13~2,5 Vor::;;,9 V 

Internal keying pulse 

Pulse duration 

J 
V14.13 

± 114 

R14 
R14 

tp 

TDA2594 

typ. 6 v 
typ. mA 

typ. 0,1 kS2 
typ. 60 kS2 

typ. 7,5 µs 
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DEVELOPMENT SAMPLE DATA 
This inforrnation is derived from development samples 

made available for evaluation. It does not necessarily 

iinply that the device will go into regular production. 

HORIZONTAL COMBINATION 

GENERAL DESCRIPTION 

TDA2595 

The TDA2595 is a monolithic integrated circuit intended for use in colour television receivers. 
The circuit incorporates the following functions: 

• Positive video input; capacitively coupled (source impedance< 200 D) 
• Adaptive sync separator; slicing level at 50% of sync amplitude 
• Internal vertical pulse separator with double slope integrator 
• Output stage for vertical sync pulse or composite sync depending on the load; both are switched 

off at muting 
• <P1 phase control between horizontal sync and oscillator 
• Coincidence detector <P3 for automatic time-constant switching; overruled by the VCR switch 
• Time-constant switch between two external time-constants or loop-gain; both controlled by the 

coincidence detector <P3 
• <P1 gating pulse controlled by coincidence detector <P3 
• Mute circuit depending on TV transmitter identification 
• <P2 phase control between line flyback and oscillator; the slicing levels for '1'2 control and horizontal 

blanking can be set separately 
• Burst keying and horizontal blanking pulse generation, in combination with clamping of the 

vertical blanking pulse (three-level sandcastle) 
• Horizontal drive output with constant duty cycle inhibited by the protection circuit or the supply 

voltage sensor 
• Detector for too low supply voltage 
• Protection circuit for switching off the horizontal drive output continuously if the input voltage 

is below 4 V or higher than 8 V 
• Line flyback control causing the horizontal blanking level at the sandcastle output continuously in 

case of a missing flyback pulse 
• Spot-suppressor controlled by the line flyback control 

QUICK REFERENCE DATA 
------- ------------ --------------------------------·-

Supply voltage (pin 15) 

Sync pulse amplitude (positive video) 

Horizontal output current 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT-102CS). 

V15.5=Vp 

Vi(p-p) 

14 

typ. 

min. 

max. 

12 v 
50 mV 

30 mA 

November 1982 355 



TDA2595 J 

T 

T ::t 

~1f .___~ i___.:;' 

n~ 

J 
356 November 1982 

T 

1 

J 

1 
!+

~~~] Lrl 

"' "' "' N 

"' 0 
>-

J+i--J 

< 0 

1--.-4~-ll~~ 

~{f 

~~ 
oO 

. ~!, 0 

I- E , 
~ 
Cl 

~ "' 
~ E 'C 
~ ~ -" 
"g (.) 

G~~ 
..2 
cc 

o---Jt 
c .2> 
!--Iii u.. 

t==_ 

1 l 

1 



Horizontal combination j 
---
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RATINGS 

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

Supply voltage (pin 15) V 15-5 = Vp 

Voltages at: 
pins 1, 4 and 7 

pins 8, 13 and 18 

pin 11 (range) 

Currents at: 
pin 1 

pin 2 (peak value) 

pin 4 

pin 6 (peak value) 

pin 7 

pin 8 (range) 

pin 9 (range) 

pin 18 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

V1;4;7-5 

Vs;13;18-5 

V11-5 

I 1 

± l2M 

14 

± laM 

17 

lg 

lg 

± 11a 

Ptot 

Tstg 

Tamb 

TDA2595 

max. 13,2 v 

max. 18 v 
max. Vp V 

-0,5 to+ 6 v 

max. 10 mA 

max. 10 mA 

max. 100 mA 

max. 6 mA 

max. 10 mA 

-5 to+ 1 mA 

-10to+3 mA 

max. 10 mA 

max. 800 mW 

-25 to+ 125 oc 

-20 to+ 70 oc 

--
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TDA2595 J 
CHARACTERISTICS 

Vp = 12 V; T amb = 25 OC; measured in Fig. 1; unless otherwise specified 

parameter symbol min. typ. max. unit 

Composite video input and 
sync separator (pin 11) 
(internal black level determination) 

Input signal (positive video; 
standard signal; peak-to-peak value) V11-5(p-p) 0,2 1 3 v 

Sync pulse amplitude 
(independent of video content) v 11-5(p-p) 50 - - mV 

Generator resistance RG - - 200 n 
Input current during: 

video I 11 - 5 - µA 

sync pulse -111 - 40 - µA 

black level -111 - 30 - µA 

Composite sync generation (pin 10) 
horizontal slicing level at 50% 
of the sync pulse amplitude 

Capacitor current during: 
video 110 - 12 - µA 

sync pulse -110 - 170 - µA 

Vertical sync pulse generation 
slicing level at 25% ( 50% between 
black level and horizontal slicing 
level); pin 9 

Output voltage V9_5 10 - - v 
Pulse duration tp - 190 - µs 

Delay with respect to the vertical 
sync pulse (leading edge) td - 45 - µs 

Pulse-mode control 
output current for vertical sync no current applied 
pulse (dual integrated) at pin 9 

I I 
output current for horizontal and current applied via a 
vertical sync pulse resistor of 15 kit from 
(non-integrated separated signal) Vp to p1in 9 

I '------
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Horizontal combination J 
-------

TDA2595 

parameter symbol min. typ. max. unit 
--

Horizontal oscillator 
(pins 14 and 16) 

Frequency; free running fosc - 15 62 5 Hz 

<( 

~ 
0 
w 
...J 
0.. 
::?: 
<( 
en 
1-z 
w 
::?: 
~ 
...J 
w 
> w 
0 

Reference voltage for f osc 

Frequency control sensitivity 

Adjustment range of circuit Fig. 1 

Spread of frequency 

Frequency dependency (excluding 
tolerance of external components) 

with supply voltage (Vp = 12 V) I 
with supply voltage drop of 5 V 

with temperature 

Capacitor current during: 
charging 

discharging 

Sawtooth voltage timing (pin 14) 
rise time 

fall time 

Horizontal output pulse (pin 4) 

Output voltage LOW at 14 = 30 mA 

Pulse duration (HIGH) 

Supply voltage for switching off 
the output pulse (pin 15) 

V14.5 - 16 
tl.fosc/tl.114 - 31 

tl.fosc - ± 10 

tl.fosc -- -

ti.f osclf osc 
- ± 0,05 

ti. v 15.5/V 15-5 

Mose - -
TC - -

-115 - 1024 

115 - 313 

tr - . 49 
I 

tf - i 15 

V4.5 - -

tp - 29 ± 1 

Vp - 4 __________ -.L._ ______ .L__, __ 

,5 

v 
Hz/µA 

% 

5 % 

10 % 

± 10-4 K--1 

µA 

µA 

µs 

µs 

0,5 v 

~----l~ _ _J 
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TDA2595 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Phase comparison '1'1 (pin 17) 

Control voltage range V17_5 3,55 - 8,3 v 

Leakage current 
at V17_5 = 3,55 to 8,3 V I 17 - - 1 µA 

Control current for external 
time-constant switch ±I 17 1,8 2 2,2 mA 

Control current at V 18-5 = V 15-5 
and V 13-5 < 2 V or V 13-5 > 9 ,5 V ± 117 - 8 - mA 

Control current at V 18-5 = V 15-5 
and V13-5 = 2 to 9,5 V ± 117 1,8 2 2,2 mA 

I 
Horizontal oscillator control 

control sensitivity s'I' 6 - - kHz/µs 

catching and holding range t.f osc - ± 680 - Hz 

spread of catching and holding 
range t.f osc - ± 10 - % 

Internal keying pulse 
at V13-5 = 2,9 to 9,5 V tp 7,5 - µs 

Time-constant switch 
slow time-constant at V13-5 9,5 - 2 v 

fast ti me-constant at V13-5 2 - 9,5 v 

Impedance converter offset voltage 
(slow time-constant) ± v17-18 - - 3 mV 

o"""' "';"'"re ' ___ -- - _J slow time-constant R 18-5 - - 10 n 

I 
fast time-constant R13_5 high impedance 

Leakage current I 13 - 1- 1 µA 
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------

<( 

~ 
Cl 
w 
...J 
0.. 
:::!: 
~ 
1-
2 
w 
:::!: 
0.. 
0 
...J 
w 
> w 
Cl 

parameter 

Coincidence detector '1'3 (pin 13) 

Output voltage 
without coincidence with 
composite video signal 

without coincidence without 
composite video signal (noise) 

with coincidence with 
composite video signal 

Output current 
without coincidence with 
composite video signal 

with coincidence with 
composite video signal 

Switching current 
at V 13-5 = Vp -0,5 V 

at V13-5 = 0,5 V (average value) 

Phase comparison '1'2 (pins 2 and 3) 
(see note 1) 

Input for line flyback pulse (pin 2) 

Switching level for '1'2 comparison 

Switching level for horizontal 
blanking and flyback control 

Input voltage limiting 

Switching current 
at horizontal flyback 

at horizontal scan 

Phase detector output (pin 3) 

Control current for 'P2 

Control range 

Static control error 

Leakage current 

symbol min. typ. 

V13-5 - -

V13-5 - -

V13_5 - 6 

113 - 50 

-113 - 300 

113 - -

113(av) - -

V2-5 - 3 

V2-5 - 3 

V2-5 - -0,7 
or: - +4,5 

12 0,01 1 

12 - -

± 13 - 1 

fl t.p2 - 19 

flt/ !ltd - -

13 - -

TDA2595 

max. unit 

1 v 

2 v 

- v 

- µA 

- µA 

100 µA 
100 µA 

- v 

- v 
- v 
- v 

- mA 

2 µA 

- mA 

- µs 

0,2 % 

5 µA 
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TDA2595 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Phase comparison <P2 (pins 2 and 3) 
(continued) 

Phase relation between middle of the 
horizontal sync pulse and the 
middle of the line flyback pulse 
at tfp = 12 µs (note 2) At - 2,6 ± 0,7 - µs 

If additional adjustment is 
required, it can be arranged by 
applying a current at pin 3, 
such that for applied current: Al/At - 30 - µA/µs 

Burst gating pulse (pin 6; note 3) 

Output voltage V5_5 10 11 - v 

Pulse duration tp 3,7 4 4,3 µs 

Phase relation between middle of 
sync pulse at the input and the 
leading edge of the burst gating 
pulse at V5_5 = 7 V t<P6 2,15 2,65 3,15 µs 

Output trailing edge current 15 - 2 -- mA 

Horizontal blanking pulse (pin 6) 
(note 3) 

Output voltage V5_5 4,2 4,5 4,9 v 

Output trailing edge current 15 - 2 - mA 

Saturation voltage at 
horizontal scan v6-5sat - - 0,5 v 

Clamping circuit for vertical 
blanking pulse (pin 6; note 3) 

Output voltage at 15 = 2,8 mA V5_5 2,15 2,5 3 v 

Minimum output current 
at V5_5 > 2,15 V 

I 
lamin - 2,3 - mA 

Maximum output current 
at V5_5 < 3 V la max - 3,3 - mA 

TV-transmitter identification 
(pin 12) 

Output voltage 
no TV transmitter V12-5 - - 1 

l~ TV transmitter identified V12-5 7 - -
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parameter symbol min. typ. max. unit 

Mute output (pin 7) 

Output voltage at 17 = 3 mA 
no TV transmitter V7_5 - - 0,5 v 

Output resistance at 17 = 3 mA 
no TV transmitter R7_5 - - 100 !J. 

Output leakage current 
at V12-5 > 3 V 
TV transmitter identified 17 - - 5 µA 

Protection circuit (beam-current/ 
EHT voltage protection) (pin a) 

No-load voltage for la = 0 
(operative condition) Va-5 - 6 - v 

Threshold at positive-going voltage Va-5 - a± o,a - v 
Threshold at negative-going voltage Va-5 - 4 ± 0,4 - v 
Current limiting 

for Va-5 = 1 to a,5 v ± la - 60 - µA 

Input resistance for Va-5 > a,5 V Ra-5 - 3 - k!J. 

Response delay of threshold switch td - 10 - µs 

Control output of line flyback 
pulse control (pin 1) 

Saturation voltage at standard 
operation; I 1 = 3 mA V1-5sat - - 0,5 v 

Output leakage current 
in case of break in transmission 11 - - 5 µA 

Notes to the characteristics 

1. Phase comparison between horizontal oscillator and the line flyback pulse. Generation of a phase 
modulated (.p2) horizontal output pulse with constant duration. 

2. tfp is the line flyback pulse duration. 

3. Three-level sandcastle pulse. 
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TDA2611A 

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 6 to 35 V 

Repetitive peak output current lo RM < 1,5 A 

Output power at dtot = 10% 
Vp=18V;RL= 8n Po typ. 4,5 w 
Vp=25V;RL=15S1 Po typ. 5 w 

Total harmonic distortion at P0 < 2 W; RL = 8 n dtot typ. 0,3 % 

Input impedance IZil typ. 45 kn 

Total quiescent current at Vp = 18 V I tot typ. 25 mA 

Sensitivity for P0 = 2,5 W; R L = 8 n Vi typ. 55 mV 

Operating ambient temperature Tamb -25 to+ 150 oc 

Storage temperature Tstg -55 to+ 150 oc 

PACKAGE OUTLINE 

9-lead SIL; plastic (SOT-1108). 
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01 

02 
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R17 R9 

R10 R12 

7276436. 1 

Fig. 1 Circuit diagram; pin 3 not connected. 



5 W audio power amplifier J 
__ _____.. 

RATINGS 

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

Supply voltage Vp 

iosM 
IORM 

max. 

max. 

max. 

TDA2611A 

35 v 
3 A 

1,5 A 

Non-repetitive peak output current 

Repetitive peak output current 

Total power dissipation see derating curves Fig. 2 

Storage temperature T stg -55 to + 150 oc 

Operating ambient temperature Tamb -25 to+ 150 oc 

7Z764_~ 

ptot 
IWI 1 f---J--+~-+--+-+--1--+--+--+--+-+--1~\+-~

J'\ 
'\..,infinite 
I' heatsink 

50 100 

Fig. 2 Power derating curves. 

HEATSINK EXAMPLE 

150 

Assume Vp = 18 V; R L = 8 iJ; T amb = 60 °c maximum; Tj = 150 °c (max. for a 4 W application into 
an 8 iJ 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+Rthh-a=-v =41 K/W. 

Since Rth j-tab = 11 K/W and Rth tab-h = 1 K/W, Rth h-a = 41 - (11 + 1) = 29 K/W. 
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TDA2611A j 
D.C. CHARACTERISTICS 

Supply voltage range 

Repetitive peak output current 

Total quiescent current at Vp = 18 V 

A.C. CHARACTERISTICS 

Vp 

IQRM 

I tot 

6 to 35 V 

< 1,5 A 

typ. 25 mA 

Tamb = 25 °c; Vp = 18 V; R L = 8 n; f = 1 kHz unless otherwise specified; see also Fig. 3 

A. F. output power at dtot = 10% 
Vp= 18V;RL= sn 

Vp= 12V;RL= sn 
Vp=8,3V;RL= sn 
Vp = 20 V; RL = sn 
Vp= 25V; RL = 15n 

Total harmonic distortion at P0 = 2 W 

Frequency response 

Input impedance 

Noise output voltage at Rs = 5 kn; B = 60 Hz to 15 kHz 

Sensitivity for P 0 = 2,5 W 

0,1 µF Cl 
7 

220 pf 
C2 6 

C6 
22µF 
(16V) 

5 ... 
I 

I 8 

+I 
6c ... 

I R I 
1...-c=J-.J 

Fig. 3 Test circuit; pin 3 not connected. 

> 4W 
Po typ. 4,5 w 
Po typ. 1,7 w 
Po typ. 0,65 w 
Po typ. 6 w 
Po typ. 5 w 

dtot 
typ. 0,3 % 
< 1 % 

> 15 kHz 

1zi I typ. 45 kn· 

Vn 
typ. 0,2 mV 
< 0,5 mV 

typ. 55 mV 
Vi 44 to 66 mV 

C5 J;; 0,1 µF 

7Z76437.1 

* 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 

7 Z76429 
10~~~~~~~~~~~~~~ 

typical values 
dtot -RL =8.11.;Vp=lBV 

(%) --RL=15.\1.;Vp=25V 

51--~f--+-1-++++++~-+---+-1-la+-+1++H 
I 

I 
2,5.__~...__.__._._.....-+-+-.__~.___..._.r-1--1 ........ ~ 

7 
_L _l 

P0 (W) 

Fig. 4 Total harmonic distortion as a 
function of output power. 
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zi 
(M.11) 

2 

0 
10 

7 
lZ 

rZ-
A z I2'. _.... 

I-" 

10 

if 
'T 

7._ 

15 

Po 
(W) 

10 

5 

0 
0 

TDA2611A 

72764301 

- - not guaranteed in typical values 
viewof loRM= 1,5A f = 1 kHz 

d tot= 10% 

l1 
R -

L 8 s: lL 
I 

L 
~ 7._ 

J_ /J 
RL~15S2-i 

-1. 
1 

.LI 
-1. 

ILi 
~ ll.. 

LL v 
.J.l 

V.J.l 
~ y 
i-

20 Vp IV) 40 

Fig. 5 Output power as a function of 
supply voltage. 

7277976 

~ 

!'II 

~ 
\ 

_l 
.l 

a 

b 

f (Hz) 

Fig. 6 Input impedance as a function of frequency; curve a for C = 1µF,R=0 .\/.;curve b for 
C = 1 µF, R = 1 k.11; circuit of Fig. 3; C2 = 10 pF; typical values. 
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TDA2611A J 

zi """" 
(kn) 1------+--+--+--+-+--+-++-~-'1-+---+--+-i--+--+-+-+-+------+--+--+--+-+--+-+-1 

~ 

10'--~---'~_,___.__.__._ ................. ~~-'-~.._...._.._ ............. .._~~'---'---'---'-..................... 
102 R (11) 

Fig. 7 Input impedance as a function of R in circuit of Fig. 3; C = 1 µF; f = 1 kHz. 
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dtot 
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0 
102 

~ 

J..o"' 
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7Z77978 

L 

ll. 
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-I-
L 

wiz 
L 

lL 

Fig. 8 Total harmonic distortion as a function of Rs in the circuit of Fig. 3; P0 = 3,5 W; f = 1 kHz. 
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5 W audio power amplifier j 
----

TDA2611A 

Ptot 
(W)t--~---t~--+---+--+-+-+-+++-~~-+-~+--+--+-t-t-+++-~~t---+---t_,.--+-+++-t 

2,51---+---+--+-t-t-lr++l---+----t--+-t-t-r++t-,,/'-=-+""'"~--+~-+-+-r+-t-t-i 

~ LJj 

"'- ... -

0 

100 
t--~---t~--+---+--+-+-++++-~~-+-~+---t--+-t--++++--~~t----+-~--+--+--t-++-t 

7J 
(%) lL 

-_ ... 
P0 (W) 

10 

--Vp=25V; RL = 15r2; f= 1 kHz 

--Vp=18V;RL= 8r2;f=lkHz 

Fig. 9 Total power dissipation and efficiency as a function of output power. 
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TDA2611A J 
APPLICATION INFORMATION 

c1! 
Rl volume 

47 µF + 

7277975 

Fig. 10 Ceramic pickup amplifier circuit. 

+ 
Vp 

7 z 7 79 79 
10 

dtot 
(%) 

f--

7,5 

1 

5 

1 
2 ,5 t----+--+---+-+-+-++ir+----+--+--1--+-1-+-i'-++---+-llH'l--+-t,'!-+-i+-++-I 

~i 
o .___-_-i_._t-_ __.. _,_-_._-_.+-_._H..._...__._._-__ -__..+-_ _.__,_._ ~+-_t-...._......J_..,+-_._.H....._-_-_.__r-_.___,__.__._............, 
10-2 P0 (W) 

Fig. : 1 Total harmonic distortion as a function of output power; - with tone control; 
- - - without tone control; in circuit of Fig. 10; typical values. 
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5 W audio power amplifier J 
---

TDA2611A 

Po 

(dB) 1-----+--+---+--+-+-+-+++----+--+---+-+-ii-+-++-+-----+-H---+--+-+-+++t 

~-.., .., .,. 

-10'--~~.l...----'~.l...-.L.....J.--J... ......... ..__~~'-----'~.1...-1.-1.--J... ......... ..__~~'----"~'--l........<.--'--.1...J....1 

10 102 10 3 f (Hz) 104 

Fig. 12 Frequency characteristics of the circuit of Fig. 10; -- tone control max. high; - - - tone 
control min. high; P0 relative to 0 dB= 3 W; typical values. 
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~ :s 
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Fig. 13 Frequency characteristic of the circuit of Fig. 10; volume control at the top; tone control 
max. high. 
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TDA2653A 

VERTICAL DEFLECTION CIRCUIT 

The TDA2653A is a monolithic integrated circuit for vertical deflectio11 in lar~e screen colour televisio11 
receivers, e.g. 30AX and Pl L-S4 systems. 

The circuit incorporates the following functions: 

• Oscillator; switch capability for 50 Hz/60 Hz operation. 

• Synchronization circuit. 

• Blanking pulse generator with guard circuit. 

• Sawtooth generator with buffer stage. 

• Preamplifier with fed-out inputs. 

• Output stage with thermal and short-circuit protection. 

• Flyback generator. 

• Voltage stabilizer. 

QUICK REFERENCE DATA 

For 30AX system 

Supply voltage (pin 9) 

Supply current (pin 5 +pin 9) 

Output current (peak-to-peak value) 

Picture frequency 

Sync input pulse (peak-to-peak value) 

V9.g =Vs 

l5+l9=ls 

16(p-p) 

f 

V2-B(p-p) 

typ. 26 v 
typ. 325 mA 

typ. 2,2 A 

50 Hz/60 Hz 

1 v 
Thermal resistance from junction to mounting base Rth j-mb <; 5 K/W 

-----------------·--

PACKAGE OUTLINE 

13-lead DIL; plastic power (SOT-1418). 
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Fig. 1 Block diagram. 

r 
3 

-c:=:i-

linearity 

4 

1111111 

5 

GUARD - -l,+---------. 
CIRCUIT 

OUTPUT STAGE/ 
THERMAL & FLYBACK 

SHORT-CIRCUIT GENERATOR 

PROTECTION 

_j 

6 t;D 
..L ~ 

OSCILLATOR 

VOLTAGE 

STABILIZER 

FREQUENCY 
DETECTOR 

SAWTOOTH 

GENERATOR 

TDA2653A 

9 10 11 12 

(1) 

13 

..L 

~ r 
+ 

~ ~nn T 
_'E,___,_____Y ! r "' 

+Vs 

7Z84635 

amplitude 

(1) Condition for pin 12: LOW voltage level= 50 Hz; HIGH voltage level= 60 Hz. 
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Vertical deflection circuit l ____ r_o_A_2-65_3_A __ 

RATll\IGS 

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

Supply voltage (pin 9) V9_8 ~Vs 

Supply voltage output stage (pin 5) V5_8 

Voltages 

Pin 3 V3-11 

Pin 13 V138 

Pins 4 and 10 V4; 10-8 

Pin 6 V6-8 
-V6-8 

Pins 7 and 11 V7; 11-8 

Currents 

Pin 1 11 
-11 

Pin 2 ±12 

Pin 3 13 
-13 

Pin 7 17 
-17 

Pin 11 111 
-111 

Pin 12 112 
-112 

Pins 5, 6 and 8: internally limited by the short-circuit protection circuit. 

Total power dissipation: internally limited by the thermal protection circuit. 

Storage temperature range 

Operating ambient temperature range 

Tstg 

Tamb 

7Z83312 

max. 40 v 
max. 58 v 

mox. 7 v 
max. 7 v 
max. 24 v 
max. 58 v 
max. 0 v 
max. 40 v 

max. 0 mA 
max. mA 

max. 10 mA 

max. 0 mA 
max. 5 mA 

max. 1,2 A 
max. 1,5 A 

max. 50 mA 
max. 1 mA 

max. 3 mA 
max. 0 mA 

-25 to+ 150 oc 

-20 oc to limiting value 

plot 

(W) Fig. 2 Total power dissipation. 

Rth h-a includes Rth mb-h 
which is expected when heat
sink compound is used. 

Rth j-mb < 5 K/W. 

0 ..__.._._..__._._.l......l._._.1......1....l.-J......L...l.-J......L...l.-J......L...l.-J......L-LJ......L-LJ......L...r::.I 

0 50 100 Tamb (oC) 150 
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TDA2653A J 
CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified. 

Supply voltage/output stage 

Supply voltage Vg_8 =Vs 9 to 30 V 

Output voltage ;;. V5_g- 2,2 V at-l5=1,1A V6-8 typ. V5_8-1,9 V 

at 15= 1,1 A V6-8 
typ. 1,3 v 
< 1,6 v 

Flyback generator output voltage at -15 = 1, 1 A V7_8 typ. Vs- 2,2 V 

Peak output current ±15 < 1,2 A 

Flyback generator peak current ±17 < 1,2 A 

Feedback 

Input quiescent current -14; 10 typ. 0, 1 µA 

Synchronization 

Sync input pulse V2-8 1 to 12 v 
Tracking range typ. 28 % 

Oscillator /sawtooth generator 

Oscillator frequency control input voltage V1-8 6 to 9 v 
Sawtooth generator output voltage V3_8 o to Vs - 1 v 

V11-8 o to Vs - 2 v 
Sawtooth generator output current -13 0 to 4 mA 

I 11 
;;. -2 µA 

< +30 mA 
Oscillator temperature dependency 

T case = 20 to 100 °c (Af/f)/ AT case typ. 10-4 K-1 

Oscillator voltage dependency 
Vs= 10 to 30 v (Cif/f)/t>Vs typ. 4 x 10-4 v- 1 -- Blanking pulse generator 

Output voltage 
at Vs= 24 V; 12 = 1 mA V2-8 typ. 18,5 v 

Output current -12 < 3 mA 

Output resistance R2-8 typ. 410 n 
Blanking pulse duration at 50 Hz sync tb typ. 1,4 ± 0,07 ms 

50 Hz/60 Hz switch capability 

Saturation voltage; LOW voltage level V12-8 typ. v 
Output leakage current 112 typ. µA 
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Vertical deflection circuit l TDA2653A 

Thermal resistance/junction temperature 

From junction to mounting base Rth j-mb 
Junction temperature; switching point thermal protection Tj 

PINl\111\lG 

1. Oscillator adjustment 8. Ground 
2. Synchronization input/blanking output 9. Positive supply (Vs) 
3. Sawtooth generator output 10. Reference voltage 
4. Preamplifier input 11. Sawtooth capacitor 

.;;;; 

typ. 

5. Positive supply of output stage 12. 50 Hz/ 60 Hz switching voltage 
6. Output 13. Oscillator capacitor 
7. Flyback generator output 

APPLICATION INFORMATION 

The function is described against the corresponding pin number 

1, 13. Oscillator 

5 K/W 

150 ± 8 oc 

The oscillator frequency is determined by a potentiometer at pin 1 and a capacitor at pin 13. 

2. Sync input/blanking output 

Combination of sync input and blanking output. The oscillator has to be synchronized by a 
positive-going pulse between 1 and 12 V. The integrated frequency detector delivers a switching 
level at pin 12. 
The blanking pulse amplitude is 20 V with a load of 1 mA. 

3. Sawtooth generator output 

The sawtooth signal is fed via a buffer stage to pin 3. It delivers the signal which is used for 
linearity control, and drive of the preamplifier. The sawtooth is applied via a shaping network 
to pin 11 (linearity) and via a resistor to pin 4 (preamplifier). 

4. Preamp I ifier input 

The d.c. voltage is proportional to the output voltage (d.c. feedback). The a.c. voltage is 
proportional to the sum of the buffered sawtooth voltage at pin 3 and the voltage, with 
opposite polarity, at the feedback resistor (a.c. feedback). 

5. Positive supply of output stage 

This supply is obtained from the flyback generator. An electrolytic capacitor between pins 7 
and 5, and a diode between pins 5 and 9 have to be connected for proper operation of the 
flyback generator. 

6. Output of class-B power stage 

The vertical deflection coil is connected to this pin, via a series connection of a coupling 
capacitor and a feedback resistor, to ground. 

7. Flyback generator output 

An electrolytic capacitor has to be connected between pins 7 and 5 to complete the flyback '--
generator. 

8. Negative supply (ground) 

Negative supply of output stage and small signal part. 

9. Positive supply 

The supply voltage at this pin is used to supply the flyback generator, voltage stabilizer, 
blanking pulse generator and buffer stage. 
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APPLICATIOl\I INFORMATION (continued) 

10. Reference voltage of preamplifier 

External adjustment and decoupling of reference voltage of the preamplifier. 

11. Sawtooth capacitor 

This sawtooth capacitor has been split to realize linearity control. 

12. 50 Hz/60 Hz switching level 

This pin delivers a LOW voltage level for 50 Hz and a HIGH voltage level for 60 Hz. The ampli
tudes of the sawtooth signals can be made equal for 50 Hz and 60 Hz with these levels. 

The following application data are measured in Figs 3 and 4. 

30AX system 30AX system PIL-S4 
(26 V) (26V/12V) system 
Fig. 3 Fig. 4 Fig. 3 

System supply voltages Vs1 typ. 26 26 26 v 
Vs2 typ. 12 v 

System supply currents 1s1 typ. 315 330 195 mA 
1s2 typ. -35 mA 

Output voltage V5_3 typ. 14 14,6 13,5 v 
Output voltage (peak value) V5_3 typ. 42 42 49 v 
Deflection current (peak-to-peak value) 16(p-p) typ. 2,2 2,2 1,32 A 

Flyback time tfl typ. 0,9 1,1 ms 

Total power dissipation per 
typ. 4, 1 4 3 w package Ptot max. 4,8 4,8 3,4 W* 

Oscillator frequency unsynchronized typ. 46,5 46,5 46,5 Hz 

*Calculated with D.Vs = +5% and D.Ryoke = -7%. 
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l TOA2654 

VERTICAL DEFLECTION CIRCUIT 

The TDA2654 is a monolithic integrated circuit for vertical deflection in monochrome and tiny-vision 
colour television receivers. 

The circuit incorporates the following functions: 

• Oscillator 
• Synchronization circuit 
• Blanking pulse generator 
• Sawtooth generator 
• S-correction and linearity circuit 
• Comparator and drive circuit 
• Output stage 
• Flyback dissipation limiting circuit 
• Supply for pre-stages via internal voltage divider 
• Thermal protection circuit 
• Controlled switch-on 

QUICK REFERENCE DATA 

Supply voltage range (ref. to tab ; ground) 

Output current (peak-to-peak value) 

Total power dissipation 

Operating junction temperature 

Thermal resistance from junction to tab 

PACKAGE OUTLINE 

9-lead SIL; plastic (SOT-1108). 

Vp 

l9(p-p) 

Ptot 

Tj 

Rth j-tab 

10 to 35 V 

max. 2 A 

max. 5 W 

max. 150 oc 

12 oc;w 
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Vertical deflection circuit l.._ __ T_D_A_2_65_4 __ 

RATINGS 

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

All voltages and currents refer to the tab (ground) connPction. 

Voltages 

Pin 2 
Pin 3 
Pin 4 
Pin 5 
Pin 6 
Pin 7 
Pin 8 

Currents 

Pin 1 

Pin 2 
Pin 3 
Pin 4 
Pin 5 
Pin 6 
Pin g I repetitive) 
Ping (non-repetitive) 

V2 
V3 
V4 
V5 
V5 
V7 
Vg (Vp) 

+ 11 
-11 
12 
13 
14 
tl5 
±15 
Ilg 
±lg 

Ptot 

max. 
max. 
max. 

max. 
max. 
max. 
max. 

max. 
max. 
max. 
max. 
max. 
max. 
max. 
max. 
max. 

max. 

5 v 
17 v 
17 v 
6 v 

13 v 
18 v 
35 v 

mA 
5 mA 

2,5 mA 
30 mA 
30 mA 

1 mA 
3 mA 
1 A 

1,5 A 

5 w Total power dissipation (see also Fig. 2) 

Storage temperature Tstg -25 to+ 150 oc 

Operating junction temperature Tj max. 

7Z75860 1 

t 51-+-+-+-+-lr-+-+-+-+-..P.+-+-+-+-i.-+-+-~--l--+-~--l--l-+-+-+-+-+-+-+-+-l-l 

r+-t-11-+-+1"'["4<--1-+-1-+-N'l.-lr-+--t-11\.l--*-t\.-+ R th h a = 2 o Cl W .i.-...i.-+-.1.-1.-+-.l..-l.-' 

r+-+-lr+-+12'i~-1--1-+l'\l~r--;~7+-l--+'"1--r~-.--~-.--r-+--l-l-+--l-l-+-+-l-+---l 

50 100 150 

150 °c 

Fig. 2 Total power dissipation. The graph takes into account an Rth tab-h = 1 °C/W which is to be 
expected when the tab is connected to a heatsink with one 3 mm bolt, without using heatsink compound. 

Rth j-tab = 12 oc;w. 
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IDA2654 J 
CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified; voltages and currents ref. to tab (ground) 

Supply voltage (pin 8) 

Supply current (pin 8) 

Total power dissipation 

Output voltage (peak-to-peak value) 

Blanking pulse; I 1 = 1 mA 

Blanking pulse duration 

D.C. input voltage (pin 6) 

Deflection current (peak-to-peak value) 

Flyback time 

Free running oscillator frequency 

Oscillator thermal drift 

Oscillator voltage shift 

Tracking range oscillator 

Synchronization input voltage 

Voltage divider ratio 

Input resistance pin 7 

Recommended thermal resistance 
of heatsink for T amb up to 70 oc 

PINNING 

1. Blanking pulse output 
2. Synchronization input 
3. Oscillator timing network 
4. Sawtooth generator 
5. S-correction and linearity control 

monochrome 
(Fig. 3) 

Vp typ. 25 

Ip typ. 165 

Ptot typ. 3,1 

Vg (p-p) typ. 22 

V1 typ. 11,5 

tp typ. 1,3 

V5 typ. 3,4 

lg (p-p) typ. 1, 1 

typ. 1,3 

fosc typ. 46 

typ. 

typ. 

typ. 

-0,01 

-0,13 

18 

V2 > 
V7/V8 typ. 0,52 

R7 typ. 2,8 

Rth h-a < 13 

6. Feedback input 
7. Voltage divider 
8. Positive supply 
9. Output 

Tab. Negative supply (ground) 

tiny-vision 
colour (Fig. 4) 

31 v 
150 mA 

3,5 w 

28 v 
14,5 v 
1,4 ms 

4,4 v 
0,92 A 

1,32 ms 

46 Hz 

-0,01 Hz/OC 

-0,12 Hz/V 

18 % 

v 
0,52 

2,8 kD 

10 0 c1w 

= APPLICATION INFORMATION (see also Fig. 1) 

386 

The function is described against the corresponding pin number 

1. Blanking pulse output 

When the IC is adjusted on a free running frequency of 46 Hz the internal blanking pulse generator 
delivers a blanking pulse with a duration between 1,2 ms and 1,5 ms. The circuit is, however, made 
such that when the flyback time of the deflection current is longer, the blanking pulse corresponds 
to the flyback time. The output voltage is also high when the voltage at pin 9 is lower than nominal 
5 V. An external blanking circuit is recommended when tiny-vision receivers are operated from a 
car-battery. 

2. Synchronization input 

The oscillator has to be synchronized by a positive-going pulse. The circuit is made such that synch
ronization is inhibited during the flyback time. 



Vertical deflection circuit TDA2654 

APPLICATION INFORMATION (continued) 

3. Oscillator 

The oscillator frequency is set by the potentiometer P1 and resistor R2 between pins 3 and 7 and 
capacitor C1 between pin 3 and ground. For 50 Hz systems the free running frequency is preferably 
adjusted to 46 Hz. 

4. Sawtooth generator 

This pin supplies the charging and discharging currents of the capacitor between pin 4 and ground 
(C2). 

5. S-correction and linearity control 

The amount of S-correction can be set by the value of C3. For 110° deflection coils, e.g. A T1040/15, 
a capacitor of 15 µF will give the right value for S-correction. For goo deflection systems (e.g. 
AT1235/00) a nearly linear deflection current is required, this can be achieved by increasing C3 to 
100 µF. The linearity can be adjusted by potentiometer P2. 

6. Output current feedback 

To this pin is applied a part of the output current measured across R6 and superimposed on a d.c. 
voltage derived from the voltage across the output coup I ing capacitor. Th is signal is compared with 
the internal reference sawtooth. The internal reference sawtooth has an amplitude of about 0,6 V 
peak to peak and a d.c. level of about 3,4 V, for a supply voltage of 25 Vat pin 8. 

7. Internal voltage divider decoupling 

The voltage on this pin is about half the supply voltage at pin 8 and is applied to the bases of 
emitter followers supplying the pre-stages of the IC. This voltage controls the amplitude of the 
internal reference sawtooth. In this way tracking with the line deflection system is achieved when the 
supply voltage at pin 8 is derived from the line output transformer. 

8. Positive supply 

The value depends on the deflection coil. 

9. Output 

The deflection coil is connected to ground via coupling capacitor C9 and current sensing resistor R6. 
The line frequency superimposed on the output voltage may be too high due to the current feedback 
system. The line frequency ripple can be decreased by connecting a resistor across the deflection 
coil. The flyback time can be influenced by the resistor divider ( R4, R5) for the d.c. feedback to pin 
6. It should be noted that the output voltage shows a negative swing of about 1 V during the first 
(positive current) part of the flyback. 

Tab 

The tab is used as negative supply (ground) connection. Therefore, the tab should be well connected 
to the negative side of the power supply. 

Controlled switch-on 

This feature is achieved by charging the a.c. coupling capacitor (C4; connected to pin 6) from an 
internal current source of about 2 mA (voltage limited to maximum 15 V) for a short period after 
switch-on. The charging time can be influenced by the value of C5 (connected to pin 7). Discharging 
of C4 results in a slowly increasing deflection current after a delay of about 1 second. The blanking 
voltage at pin 1 is high during this delay. 
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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. 

TDA2655B 

VERTICAL DEFLECTION CIRCUIT 

GENERAL DESCRIPTION 

The TDA2655B is a monolithic integrated circuit for vertical deflection in colour television receivers 
with goo picture tubes. 

Features 

• Synchronization circuit 

• Vertical oscillator; 50/60 Hz switch 

• Sawtooth generator with buffer stage 

• Preamplifier with fed-out inputs 

• Output stage with termal and short-circuit protection 

• Flyback generator 

• Blanking pulse generator with guard circuit 

• Voltage stabilizer 

• Frequency detector with memory and storage 

QUICK REFERENCE DATA 

For goo deflection; measured with respect to cooling fin (ground) 

concept 1 * concept 2* 

Vp1 typ. 22 
System supply voltages 

VP2 typ. 12 

22 v 
v 

lp1 typ. 135 
System supply currents 

-lp2 typ. 8 

140 mA 

mA 

Deflection current 
(peak-to-peak value) lg(p-p) typ. 450 450 mA 

Synchronization input voltage 
(peak-to-peak value) V5(p-p) min. v 

*Concept 1: with two supply voltages; concept 2: with one supply voltage. (See also Figs 2 and 3). 

PACKAGE OUTLINE 

12-lead DI L; plastic with metal cooling fin (SOT-150). 
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Vertical deflection circuit TDA26558 

RATINGS 

Limiting values in accordance with the Absolute Maximum System ( 1EC134) 

Voltages 
with respect to cooling fin (ground) 

Supply voltage (pin 11) 

Supply voltage output stage (pin 8) 

Pin 9 

Pin 10 

Pin 3 

Pin 1 

Pin 6 

Pins 7 and 12 

Currents 

Pin 10 

Pin 5 

Pin 2 

Pin 1 

Pin 6 

Pin 4 

Pin 8, pin 9 and cooling fin 

Temperatures 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

PINNING 

pin number function 

1. sawtooth capacitor 
2. frequency storage information 
3. oscillator capacitor 
4. oscillator resistor (adjustment) 
5. synchronization input/blanking output 
6. sawtooth buffer stage output 

V11=Vp max. 40 v 
Vs max. 60 v 
V9 max. 60 v 

-V9 max. 0 v 
V10 max. 40 v 
V3 max. 7 v 
V1 max. 40 v 
V5 max. 7 v 
V7; V12 max. 24 v 

110 max. 1,2 A 
-110 max. 1,5 A 

±15 max. 10 mA 

12 max. 3 mA 

11 max. 50 mA 

-11 max. 0,1 mA 

-15 max. 5 mA 

-14 max. mA 

internally limited by the short-circuit 
protection circuit 

internally limited by the short-circuit 
protection circuit 

Tstg 

Tamb 

-55 to +150 oc 

-25 oc to limiting value 

pin number function 

7. feedback input 
8. positive supply of output stage 
9. output 

10. flyback generator output 
11. positive supply (Vp) 
12. preamplifier input 
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CHARACTERISTICS 

Vp = 22 V; Tamb = 25 oc; these characteristics are measured with respect to cooling fin (ground), 
unless otherwise specified. 

parameter symbol min. typ. max. unit 

Supply voltage/output stage 

Supply voltage V11 = Vp g - 30 v 
Output voltage 
atlg=0,75A Vg - 1,2 1,4 v 
at -lg= 0,75 A Vg (Vp-1,g) (Vp-1,7) - v 

Flyback generator output voltage 
at 110 = 0,75 A V10 (Vp- 2,0) - v 

Supply currents (without load) 
pin 11 I 11 - 10 - mA 

pin 8 Is - 3 - mA 

Output current ±lg - - 1,2 A 

F lyback generator peak current ±110 - - 1,2 A 

Feedback 

Preamplifier quiescent input 
currents -17 = -112 - 0, 1 - µA 

Synchronization 

Sync input voltage range V5 1,0 - - v 
Synchronizing range - 28 - % 

Oscillator/sawtooth generator 

Frequency setting input voltage V4 6 - g v 
Sawtooth generator output voltage 

(peak value) V1(m) 0 (Vp-2) - v 
Sawtooth generator output current I 1 - - 30 mA 

Sawtooth generator leakage current -11 2 - - µA 

Oscillator temperature dependency 
T case = 20 to 100 °c (L.f ff) I 6 T case 10-4 - K-' 

Osei I lator voltag( dependency 
Vp=10to30\i (L.f/f)/L.Vp -· 10-3 - v-' 

Blanking pulse generator 

Output voltage (at I 5 = 1 mA) V5 - 20 - v 
Output resistance R5 - 410 - n 
Output current (at Vp = 21 V) -15 - - 5 mA 

Blanking pulse duration at 50 Hz 
sync tb 1,33 1,4 1,47 ms 

50/60 Hz frequency detector 

Output saturation voltage 
(LOW level for 50 Hz) V2 - 1 - v 

Leakage current 12 - 1 - µA 
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parameter symbol min. typ. max. unit 

Buffer stage 

Output voltage V6(m) 0 {Vp-1) - v 
Output current -15 - - 4 mA 

Thermal resistance 

From junction to case (cooling fin) Rth j-c - - 15 K/W 

Junction temperature 

Switching point thermal protection Tj 142 150 158 oc 

APPLICATION INFORMATION 

The following application data is obtained from measurements made on the circuits shown in Figs 2 
and 3, application circuits for goo deflection systems. Measurements are made with respect to the 
cooling fin (ground). 

Fig. 2 Fig. 3 
<I: concept 1 * concept 2* 
I-
<I: System supply voltages Vp1 22 22 v c typ. 
w 

Vp2 12 v ...J typ . 
a.. 
::!!: Supply currents lp1 typ. 135 140 mA 
<I: 
Cl) -lp2 typ. 8 mA 
I-z Output voltage (d.c. value) Vg typ. 12,2 13,8 v w 
::!!: Output voltage (peak-to-peak value) Vg(p-p) typ. 42 43 v a.. 
0 Output current (peak value) -ls( ml 450 450 mA ...J typ . 
w 
> Deflection current (peak-to-peak value) ldefl (p-p) typ. 850 850 mA w 
c Flyback time tf1 typ. 0,9 1,0 ms 

Oscillator frequency adjustment 
without sync fo typ. 46,5 46,5 Hz 

Total power dissipation per package 
(see note) Ptot max. 1,8 1,8 w = Ambient temperature Tamb max. 70 70 oc 

Thermal resistance 
(junction to ambient) Rth j-a max. 40 40 K/W 

*Concept 1 : with two supply voltages; concept 2 : with one supply voltage. 

Note 

Calculated with b.Vp1 of +5% and llRdefl of -7%. 
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II II 
TDA2730 

FM LIMITER/DEMODULATOR 

The TDA2730 is a monolithic integrated circuit for use in audio-visual equipment, e.g. ; 
video recorders and video disc players. 
The circuit comprises an f. m. limiter/demodulator for the playback signal, a video 
amplifier and an electronic switch, which can be used for drop-out elimination. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Input signal range (peak-to-peak value) 

Video output signal (peak-to-peak value) 

BLOCK DIAGRAM 

~ 
TDA2730 

v 6 
p-

5 
l-+-1 

1 

SYNCHRONOUS 
LIMITER I AMPLIFIER 

4 DEMODULATOR 

~ 

13 12 15 14 

'--i 
r=64nsC 

J 

PACKAGE OUTLINE 

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

January 1980 

V6-ll typ. 12 v 
16 typ. 42 mA 

V 4-S(p-p) 30 to 2000 mV 

V2-ll(p-p) typ. 4 v 
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_II TDA2730 

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

Voltage 

Supply voltage 

Power dissipation 

Total power dissipation 
(see also derating curve below) 

Temperatures 

Storage temperature 

Operating ambient temperature 

January 1977 

2000 

Ptot 

(mW) 

1000 

0 
-25 0 

II 

'f' 
'!'.:: 

" 

50 

V 6-11 max. 13 v 

max. 1. 25 W 

Tstg -65 to +l25 °c 
see derating curve below 

7776438 -

~ 
l" 

1'.. 
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Tamb (oC) 
100 
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TDA2730 
II 11 

CHARACTERISTICS measured in the circuit on in Fig. 1 

Supply voltage range v 6-11 
typ. 12 v 

11 to 13 V 

The following characteristics are measured at V6-ll = 12 V; Tamb = 25 °c 

Supply current 

Limiter 

Start of limiting ( - 3 dB) 
f0 = 4 MHz; peak-to-peak value 

Input signal range for constant luminance output 
(peak-to-peak value) 

Output voltage (peak-to-peak value) 

Available output voltage at an external load 
of 1 kQ; peak-to-peak value 

Demodulator 

v 4-5(p-p) 

v 4-5(p-p) 

v 12-13(p-p) 

v 12-13(p-p) 

typ. 42 mA 
25 to 54 mA 

typ. 0,8 v 

30 to 2000 mV 

typ. 750 mV 

> 5 v 

Measured at I1 = 4 mA: IZ16-11I = 1, 5 kQ; delay time T = 64 ns; 6£ = 1, 4 MHz 
(fL = 3, 0 MHz, fH = 4, 4 MHz) 

Current ratio I1/I16 typ. 

Output voltage (peak-to-peak value) V16-ll typ. 540 mV 

Drop-out switch 

Input drive voltage range V7;9-ll 6, 5 tci 12 v 

Voltage drop between input and output 
for signal flow from pin 7 to pin 8 V7-s typ. 1,5 v 
for signal flow from pin 9 to pin 8 V9-s typ. 1, 5 v 

Input off set voltage 1v7_s-V9-sl < 20 mV 

Switch actuating input voltage 
for signal flow from pin 7 to pin 8 v 10-11 0 to 2, 7 v 
for signal flow from pin 9 to pin 8 V10-11 3, 7 to 6, 0 v 

Output impedance at 1, 5 mA by internal load Zs-11 emitter follower 
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_II II 
TDA2730 

CHARACTERISTICS (continued) 

Video amplifier 

Input voltage level 

Output voltage level 

Open loop gain 

Bandwidth (3 dB) 

Output voltage (peak-to-peak value: see note) 

Note 

V3-11 

V2-11 

G 

B 

V2-ll(p-p) 

typ. 730 mV 

typ. 5,5 v 
typ. 43 dB 

typ. 8,8 MHz 

typ. 4 v 

T:1e gain of the amplifier is determined by the feedback network comprising the im
pedances between pins 2 and 3, and pins 8 and 3. The values quoted apply to the circuit 
in Fig. 1. 

PINNING 

1. Current setting demodulator 9. Switch input 
2. Video amplifier output 10. Switch actuating input 
3. Video amplifier input 11. Negative supply (ground) 
4. F.M. signal input 12. Limiter output 
5. F.M. signal input 13. Limiter output 
6. Positive supply 14. Demodulator input 
7. Switch input 15. Demoduhitor input 
8. Switch output 16. Demodulator output 

APPLICATION INFORMATION 

The function is quoted against the corresponding pin number 

1. Current setting of demodulator 

The current into this pi!l directly determines the amplitude and the d. c. level of the 
demodulator output. At 11 = 4 mA, optimum temperature compensation is obtained. 

2. Video amplifier output 

A signal up to 4 V peak-to-peak is available from this m.;tput (Fig. I). 
This can be the video signal (Fig. 1) or the f. m. signal to the delay line (drop-out 
elimination; Fig. 2). 

3. Video amplifier input 

The demodulator output signal is the input signal to this pin (Fig. I) or the f. m. 
modulated signal (Fig. 2). 

4. F. M. signal input (in conjunction with pin 5) 

A frequency modulated signal of 1 V peak-to-peak is applied between pins 4 and 5. 
D. C. feedback from the limiter output is applied to stabilize the operation. 

5. F. M. signal input 

See pin 4. 
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TDA2730 

II II 
APPLICATION INFORMATION (continued) 

6. Positive supply 

Correct operation can be obtained in the range 11 to 13 V. 

7. Switch input 

The signal applied to pin 7 or to pin 9 is transferred to pin 8, depending on the 
switch position. For an input level between 0 and 2, 7 V at pin 10, the signal at pin 7 
is transferred to pin 8, and when between 3, 7 and 6 V the input signal at pin 9 is 
transferred to pin 8. 
The signal at pin 7 or pin 9 may vary from 6, 5 to 12 V. 
The signal at pin 8 is 1, 5 V below the value at pin 7 or 9. 
The difference in input level at pins 7 and 9, to obtain equal output at pin 8, will be 
less than 20 mV. 

8. Switch output 

See pin 7. 

9. Switch input 

See pin 7. 

10. Switch actuating input 

See pin 7. 

11. Negative supply (ground) 

12. Limiter output 

A balanced signal is available between pins 12 and 13. The signal amplitude is 
limited to 750 mV at both outputs. 

13. Limiter output 

See pin 12. 

14. Demodulator input 

A phase shifted signal (with respect to the internally applied signal) is applied 
between pins 14 and 15. 

15. Demodulator input 

See pin 14. 

16. Demodulator output 

The output signal is proportional to : 
- current into pin 1 
- slope of the phase characteristic of the network between pins 12 and 13, and pins 

14 and 15 
- impedance level at the output 
- the sweep (Ci.f) of the f. m. signal. 
A signal of typically 540 mV is available at this pin when using the component values 
in Fig.land M ~ 1, 4 MHz. 
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~ 11 APPLICATION INFORMATION (continued) 
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APPLICATION INFORMATION (continued) 
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l TDA2740 

AMPLIFIER AND DROP-OUT IDENTIFICATION CIRCUIT 

GENERAL DESCRIPTION 

The TDA2740 is a monolithic integrated circuit intended for use in colour television receivers. It also 
can be used, in conjunction with the TDA2730, in the reproduction part of video recorder sets. The 
circuit incorporates the following functions: 

• Electronic switch 
• A.G.C. FM amplifier with display drive capability 
• Drop-out detector 
• Schmitt-trigger for generating a drop-out pulse 

FM 
inputs 

~ 

+-

switch 
input 

±6 
ELECTRONIC 

SWITCH 

Vp 

J_ 
t13 

,---
h 

8 ,.I 
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outpl1t i11puts 
(FMJ 

J: 
A.G.C. 

A.G C. AMPLIFIHI 
FM h & 

AMPLIFIER DISPLAY 
DBI VER 

1 ' 13 
I 

01.1tpu! 111pu1 control 
(FMJ timt• 

COllS\alll 

display 
output 

5 

w 
t--

,, 
i11pul 

Fig. 1 Block diagram. 

PACKAGE OUTLINE 

16-lead DI L; plastic (SOT-38). 
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Amplifier and drop-out identification circuit TDA2740 

RATINGS 

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

Supply voltage (pin 13) V13-16 = Vp max. 13 V 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

max. 780 mW 

-25 to + 150 oc 

-20 to +90 oc 

Vp = 12 V; Tamb = 25 °c; measured in Fig. 2; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage range (pin 13) Vp 11,5 12 13 v 

Supply current (pin 13) Ip 30 40 60 mA 

Electronic switch 

Input voltages (d.c.) V4;7-16 6,5 7, 1 7,5 v 

Input impedances IZ4;7-161 ·- 1 - kQ 

Input voltages (pin 6) 
for signal from pin 7 to pin 8 v6 0 - 1,7 v 

for signal from pin 4 to pin 8 v6 2,7 - Vp v 

Input current (pin 6) 16 - -·· 60 µA 
Output pin 8 open collector 

Output current (d.c.) 13 1,3 1,8 2,5 mA 

Output voltage Vs16 6,7 ··- Vp v 

Forward transfer admittance IYfl 2,45 3,3 4,45 mS 

2nd harmonic suppression referred to 
a sinusoidal signal at pin 4 or 7 of 
V4;7(p-p) = 500 mV; f = 4 MHz °' - -43 - dB 

A.G.C. amplifier and display driver 

Input voltages (d.c.) V14;1516 2,3 2,6 2,9 v 

Input impedance IZ14-15I -- 1,2 - kl2 

Input voltage range (peak-to-peak value) V14-15(p-p) 6 - 60 mV 

Output voltage (peak-to-peak value) V1(p-p) 0,7 1 1,4 v 

Open-loop voltage gain at f = 4 MHz Gov 43 46 49 dB 

Bandwidth (--3 dB) within control range B 7 ~ - MHz 

Output voltage (d.c.) V116 5,0 6,7 8,5 v 

Output impedance Z1.16 emitter follower 

Input voltage (d.c.) V216 2,2 

I 
2,5 

I 
2,8 v 

Input impedance IZ2-16I - 2,3 - kQ 

Output pin 5 open collector 
I I 
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TDA2740 J 
CHARACTERISTICS (continued) 

Gramter 

nd display driver (continued) 

in 5) 

A.G.C. amplifier a 

Display current (p 
without inputs ignal 

al of 60 mV (peak to peak) with input sign 

D.C. voltage at pi 
without inputs 

n3 
ignal 

with input sign al 

r Drop-out detecto 

Input voltage (d.c 

Input impedance 

Input voltage (a.c 

.) 

.) (peak-to-peak value) 
for negative-go ing threshold (tPLHl 

ng threshold (tpH t_) for positive-goi 

Output pin 11 

Maximum output 

Output current (d 

current 

.c.) without input signal 

e Fig. 3) 

symbol 

15 

15 

I V3.16 

V3-16 

V12-16 

IZ12-161 

V12(p-p) 

V12(p-p) 

111 

111 

min. typ. max. 

- - 400 

- 1,3 -

1,1 1,5 1,9 

2,4 2,7 3,2 

2,6 2,8 3,0 

- 1 -

9 18 36 

11 26 60 

I open col I ector 

- 2,3 ·-· 

- 1,3 -

: ON 
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Output voltage LO 

Output impedanc 

V9.15 10,05 10,15 10,30 

410 December 1982 
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TDA2791 

TELEVISION SOUND COMBINATION 

The TDA2791 contains the following functions: 

• Limiter/amplifier 
• F.M. detector. 
• Physiological d.c. volume control. 
• D.C. tone control. 

The limiter/amplifier is designed as a four-stage differential amplifier, to obtain good noise and inter
ference suppression. The detector is a balanced quadrature demodulator. 

During VTR operation audio signals can be inserted before the tone and volume control circuits. The 
limiter amplifier and demodulator must be switched off by grounding pin 2. This switching action 
occurs without a d.c. shift, so that no transients will be noticed in the speaker. The circuit is very 
flexible in its application because the characteristics of the various controls can be adapted by changing 
external component values. 

QUICK REFERENCE DATA 
-------------~·----------------

Supply voltage 

Total current drain 

Frequency 

Input voltage at start of limiting (r.m.s. value) 

A.M. rejection at Vi= 5 mV 

A.F. output voltage at Ll.f = ± 27 kHz (r.m.s. value) 
(at pin 7 after de-emphasis) 

D.C. bass control range 

D.C. treble control range 

D.C. _volume control range 

PACKAGE OUTLINE 

16-lead DI L; plastic (SOT-38). 

V13.3 

113 

fa 

Vi(rms) 

ex 

Va(rms) 

typ. 12 v 
typ. 61 mA 

5,5 MHz 

typ. 100 µV 

typ. 60 dB 

typ. 700 mV 

< +16 dB 
-19 

< + 12 dB 
-15 

> -75 dB 
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Television sound combination TDA2791 

RATINGS 

Limiting values in accordance with the Abs:ilute Maximum System (IEC 134) 

Supply voltage V 13-3 max. 13,2 v 

2000 

ptot 

(mW) 

1000 

0 
0 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

N 

"' 
K: 

]'\ 
N 

"' 
50 100 

Fig. 3 Power derating curve. 

7284207 

~ 
T (0 150 

amll C) 

Tstg 

Tamb 

-25 to+ 130 oc 

-25 to + 65 oc 

Measured in Fig. 9 at Tamb = 25 °C; V13_3 = 12 V; f = 5,5 MHz (unless otherwise specified) 

Supply voltage range V 13-3 10,8 to 13,2 V 

Total current drain 

Limiter/amplifier/demodulator (note 1) 

Input limiting voltage at V7_3 = -3 dB (r.m.s. value) 

Input impedance 

A.M. rejection 
Vi= 0,5 mV 
Vi= 1 mV 
Vi= 5 mV 
Vi= 50 mV 

note 2 

A.F. output voltage at pin 7 (r.m.s. value) 
fm = 1 kHz; Lit=± 27 kHz; Vi= 5 mV; QL3 = 12,5 

Notes 

113 

Vi(rms) 

I Z131 

Ct 

Ct 

Ct 

Ct 

Vo(rms) 

43 to 79 mA 

typ. 100 µV 

typ. 200 krl 

typ. 50 dB 
typ. 50 dB 
typ. 60 dB 
typ. 55 dB 

typ. 700 mV 

1. The quadrature reference circuit must be tuned in such a way that there is no difference in the 
demodulator d.c. output voltage when the limiter input is switched from signal to no signal. 

2. See test set-up Fig. 4. 
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TDA2791 J 
CHARACTERISTICS (continued) 

Total harmonic distortion at pin 7 
fm; 1 kHz; Af; ± 27 kHz; Vi; 5 mV 

Zero-point stability at 30 µV to 10 mV; pin 7 

Hum suppression; pin 7 

Signal-to-noise ratio at pin 7 
fm; 1 kHz; Af; ± 27 kHz; Vi; 5 mV (note 1) 

Demodulator output impedance 

A.F. amplifier 

Input voltage bass control circuit at pin 16 (r.m.s. value) 
at Af; ± 27 kHz 

Bass control 

Input impedance 

Treble control 

Input impedance 

Control voltages for flat frequency characteristic 

Volume control 

Input current at Va.3; 4 V 

Physiological volume control (bass and treble compensation) 

Voltage gain of audio part 
f; 1 kHz; V11-3; 3,2 V; V14.3; 3,2 V; Va.3; 4 v 

D.C. volume control range 

Weighted signal-to-noise ratio 
Vi(rms); 215 mV; -24 dB volume control (notes 1 and 2) 

Total harmonic distortion at output 
f; 1 kHz; Vi(rms); 215 mV 
(related to max. output; note 2) at: 
OdB 
-20 dB 

Notes 
1. Specified according to DIN 45405; weighted noise (peak value). 
2. Measured at flat-tone control characteristics. 

418 January 1980 

typ. 

typ. 

typ. 

typ. 

typ. 

Vi(rms) typ. 

see graph, Fig. 5 

IZ14.3 j typ. 

see graph, Fig. 6 

IZ11-3 I typ. 

V11-3 typ. 

V14.3 typ. 

see graph, Fig. 7 

la typ. 

see graph, Fig. 8 

Gv typ. 

> 

typ. 

typ. 
typ. 

0,35 % 

2 kHz 

20 dB 

63 dB 

25 n 

215 mV 

500 k.Q 

500 k.Q 

3,2 v 
3,2 v 

40 µA 

4 dB 

-75 dB 

56 dB 

0,2 % 
0,4 % 



Television sound combination 
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Fig. 4 Test set-up. 
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ATTENUATOR t--+-----t 

H.F. 

TDA2791 

Input signal: f0 = 5,5 MHz 
for f.m.: M = ± 27 kHz; fm = 70 Hz 
for a.m.: m = 0,3; fm = 1 kHz 

TDA2791 I--
HIGH-PASS 
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R.M.S. 
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Fig. 5 Bass control curve; f = 40 Hz; 
V11-3 = 3,2 V; V3_3 = 4 V. 
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Fig. 6 Treble control curve; f = 15 kHz; 

V14.3 = 3,2 V; V3.3 = 4 V. 
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TDA2791 J 
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(dB) 
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7Z84211 
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(1) 
V9_3 
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I/ IL 1 kHz -+--+--t--t-+--+-+--t-1 Ij- _j_ 

501--1-1'1f-i'-+-+-+-+-+-+--+--+-+-+-t-1 

~J_ I 

H 

(1) This is actually the a.f. output voltage as shown in Fig. 9. 

Fig. 7 Volume control curve; f = 1 kHz. 
V14.3 = 3,2 V; V11.3 = 3,2 V. 

Fig. 8 Physiological volume control curves 
(typical values); V14.3 = 3,2 V; V11.3 = 3,2 V. 

APPLICATION INFORMATION 

The function is quoted against the corresponding pin number 

1. 
2. 
3. 
4. 
5 and 6. 
7. 
8. 
9 and 10. 
11. 
12. 
13. 
14. 

Limiter input. 
The decoupling capacitor for the internal limiter feedback is connected to this pin. 
Negative supply (ground). 
Limiter output for external feedback to pin 1. 
External tank circuit (demodulator reference signal). 
Demodulator output. 
D.C. volume control. 
External circuit for physiological volume control. 
D.C. treble control. 
External capacitor for treble control. 
Positive supply. 
D.C. bass control. 

15 and 16. External circuit for bass control. 
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l TDA2795 

TV STEREO/DUAL SOUND IDENTIFICATION DECODER 

The TDA2795 is a monolithic integrated circuit for stereo/dual sound in television receivers. 

The circuit incorporates the following functions: 

• Controlled pilot signal amplifier. 

• Envelope demodulator. 

• Two separate signal paths for processing the identification frequencies: operational amplifier for 
active filter, integral evaluation circuit with TTL compatible 'open collector' outputs. 

• Stereo indicator driver. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Nominal input voltage at f = 54,6875 kHz 

Input impedance 

Operational amp I ifier 
open loop voltage gain at 200 Hz 
input resistance 
output resistance 

Supply voltage range 

Operating ambient temperature range 

PACKAGE OUTLINE 

1 B-lead DI L; plastic (SOT-102DS). 

Vs 

Is 

Vi 

IZil 

Go 
Ri 
Ro 

Vs 

lamb 

typ. 12 v 
typ. 8 mA 

typ. 10 mV 

~ 500 kn 

~ 78 dB 
~ 1 Mn 
.;;;; 3,5 k~2 

10,8 to 13,2 V 

-20 to+70 oc 
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136kn Vs-~r-~~~~~~~~~~~~~~~~~-,.~~~~~~~~~~~ 

(67 kn) 117,5 Hz band-pass 

9 

10 

fo 
adj. 

Cx Vs/2 

100 nF 
100 

T nF 339n 
~ (34011.) 
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68 
kn 
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INTERNAL 

SUPPLY 

VOLTAGE 

threshold voltage 
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kn 

12 

100 
kn 

6 

13 
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C1 
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274, 1 Hz 
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LOGIC 

PROCESSING 
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22okn 

100nF 

274,1 Hz band-pass 

15 

LOGIC 

PROCESSING 

16 

C2 
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f 0 = 54,6875 kHz . 56pF 56kn 

(29k.D.) input --1 
(Vil 

Fig. 1 Block diagram; C1 and C2 values 22 to 150 nF (dependent on switching time); values given 
in parenthesis are for G = 4 at 117,5/274, 1 Hz; Cx = 3,3 n F. 
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TV stereo/dual sound identification decoder l.._ __ T_D_A_2-79_5 __ 

RATINGS 

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

Supply voltage (pin 7) V7-18 =Vs 

Signal input (pin 13) 

Switch outputs (pins 1, 2 and 3) 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

V13-18 
-V13-18 

Vl-18 

11 

V2; 3-18 

12;3 

-V1;2;3-18 

Ptot 

Tstg 

Tamb 

max. 15 v 
max. Vs V 
max. 0,5 v 
max. 18 v 
max. 50 mA 

max. 15 v 
max. 5 mA 

max. 0,5 v 
max. 800 mW 

-25 to + 125 oc 

-20 to +70 oc 

Vs= 12 V; Tamb = 25 °c, unless otherwise specified; measured in Fig. 1, at Vi= 10 mV; f = 54,6875 kHz 
amplitude modulated with fml = 117,5 Hz or fm2=274,1 Hz; ml= m2 = 50%. 

Supply voltage range Vs 10,8 to 13,2 v 

Supply current Is 
typ. 8 mA 
,;;;; 12 mA 

Pilot signal amplifier and envelope demodulator 

Maximum input voltage (peak-to-peak value) Vi(p-p) typ. 2 v 
Input impedance 1213-181 > 500 kn 

Voltage gain (Vg_rnfV13-18) at Vi= 1 mV Gv9-13 typ. 42 dB 

Start of control at Vi see Fig. 3 

Control range L>Gv > 40 dB 

Controlled output voltage (r.m.s. value) (pin 9) Vo(rms) typ. 550 mV 

Operational amplifiers 

Input bias current (pins 6 and 14) ±16; ±114 ,;;;; 70 nA 

Open I oop voltage gain at f = 200 Hz Go > 7B dB 

Available output current (pins 5 and 15) ±15; ±115 > 1,5 mA 

Output resistance (pins 5 and 15) Ro 
typ. 2 kn 
,;;;; 3,5 kn 

Allowable load capacitance CL ,;;;; 30 pF 

Output offset voltage at R5_6 = 560 kn ±Vo5-8 ,;;;; 70 mV 
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TDA2795 J 
CHARACTERISTICS (continued) 

Evaluation circuitry 

Switch-on threshold voltage (pins 5 and 15) 

Switch hysteresis 

Switch outputs (pins 2 and 3) 
allowable output current 

saturation voltage at 13 = 12 = 1,5 mA 

leakage voltage at 13 = 12 < 5 µA 

Indicator driver (pin 1) 
allowable output current 

saturation voltage at I 1 = 20 mA 

leakage voltage at I 1 < 10 µA 

Internal reference voltage 

Reference voltage (pin 8) 

Available output current (pin 8) 

Reference current source 

Reference voltage (pin 17) 

Internal bias resistor 

Allowable load resistor (pin 17) 

April 1981 

V5; V15 

V5on = V15on 

V 5off V 15off 

13; 12 

V3;2-18sat 

V3;2-18 

11 

V 1-1 Ssat 

V1-18 

Vs-18 

-Is 
+lg 

typ. 1,0 v 

typ. 3,8 ± 0,5 dB 

< 2 mA 

< 0,35 v 
< 15 v 

< 40 mA 

< 0,8 v 
< 18 v 

typ. 6 v 
;;,,, 2 mA 
;;,,, 0,6 mA 

typ. 5,3 v 
typ. 5 k.Q 

180 to 270 k.Q 



TV stereo/dual sound identification decoder l ____ r_o_A_2_19_s __ 
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Fig. 2 Band-pass curves for 117,5 Hz and 274, 1 Hz. 
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Fig. 3 Controlled output voltage as a function of the input signal (00 = 80); pilot frequency 
f0 = 54,6875 kHz; Rs is source resistance. 
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TDA2795 J 
GENERAL FILTER CALCULATIOl\IS 

1. Gain 

Amplifier conditions: G0 >> Gv and G0 >> 2 · 0 2 

p 

Vo 
G = - ---------------,in which: p = jw; Gv = -

v 2 C1 + C2 R1 + R2 Vi 

R1 · C1 

P + P R3 · C1 · C2 + R1 · R2 · R3 · C1 · C2 

2. Resonance frequency 

w=-------
r l' R1 · R2 

1 ---. R3·C1 ·C2 
R1 + R2 

3. Gain at w = wr 

C2 R3 
-Gvr = C1 + C2. fi1 

4. Quality 

Q=I C1·C2 .1 R3(R1+R2) 
C1+C2 R1·R2 

5. Recommended components 

C1 and C2: 5% M KC (metallized polycarbonate film capacitor) 
R1, R2 and R3: 2% MR (metal film resistor) 

or: 

C1 and C2: 5% MKT (metallized polyester film capacitor) 
R1, R2 and R3: 2% CR (carbon film resistor) 
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DEVELOPMENTSAMPLEDATA 
This information is deriv·'?d from development samples 
made available for evaluation. It does not necessarily 
imply that the device wilt go into regular production. 

INFRARED RECEIVER 

The TDA3047 is for infrared reception with low power consumption. 

Features 

• H.F. amplifier with a control range of 66 dB 
• Synchronous demodulator and reference amplifier 
• A.G .C. detector 
• Pulse shaper 

l TDA3047 

--

• Q-factor killing of the input selectivity, which is controlled by the a.g.c. circuit 
• Input voltage limiter 

QUICK REFERENCE DATA 

Supply voltage (pin B) 

Supply current (pin B) 

Input signal (peak-to-peak value) 
(100% AM; f = 36 kHz) 

Output signal (peak-to-peak value) 

13 

CONTROLLED 

H.F. AMPLIFIER 

0- FACTOR 

KILLER 

INPUT 

LIMITER 

REFERENCE 

AMPLIFIER 

10 

SYNCHRONOUS 

DEMODULATOR 

A.G.C. 

DETECTOR 

12 

Vp = VB-16 

Ip= 19 

V2-15(p-p) 

V9.1s(p-p) 

PULSE 

SHAPER 

11 

Fig. 1 Block diagram of TDA3047. 

PACKAGE OUTLINE 

16-lead DI L; plastic (SOT-38). 

typ. 

typ. 

5 v 
2,1 mA 

0,02 to 200 mV 

typ. 4,5 v 

OUTPUT 

BUFFER 

TDA3047 
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TDA3047 J 
FUNCTIONAL DESCRIPTION 

General 

The circuit operates from a 5 V supply and has a current consumption of 2 mA. The output is a current 
source which can drive or suppress a current of> 75 µA with a voltage swing of 4,5 V. The 0-killer 
circuit eliminates distortion of the output pulses due to the decay of the tuned input circuit at high input 
voltages. The input circuit is protected against signals of> 600 mV by an input limiter. The typical input 
is an AM signal at a frequency of 36 kHz. Figures 3 and 4 show the circuit diagrams for the application of 
narrow-band and wide-band receivers respectively. Circuit description of the eight sections shown in Fig. 1 
are given below. 

Controlled h.f. amplifier 

The input signal is amplified by the gain-controlled amplifier. This circuit comprises three d.c. amplifier 
stages connected in cascade. The overall gain of the circuit is approximately 83 dB and the gain control 
range is in the order of 66 dB. Gain control is initially active in the second amplifier stage and is trans
ferred to the first stage as limiting in the second stage occurs, thus maintaining optimum signal-to-noise 
ratio. Offset voltages in the d.c. coupled amplifier are minimized by two negative feedback loops; these 
also allow the circuit to have some series resistance of the decoupling capacitor. The output signal of 
the amplifier is applied to the reference amplifier and to the synchronous demodulator inputs. 

Reference amplifier 

The reference amplifier amplifies and limits the input signal. The voltage gain is approximately 0 dB. The 
output signal of this amplifier is applied to the synchronous demodulator. 

Synchronous demodulator 

In the synchronous demodulator the input signal and reference signal are multiplied. The demodulator 
output current is 25 µA peak-to-peak. The output signal of the demodulator is fed to the input of the 
a.g.c. detector and to the input of the pulse-shaper circuit. 

A.G.C. detector 

The a.g.c. detector comprises two n-p-n transistors operating as a differential pair. The top level of the 
output signal from the synchronous demodulator is detected by the a.g.c. circuit. Noise pulses are 
integrated by an internal capacitor. The output signal is amplified and applied to the first and second stages 
of the amplifier and to the 0-factor killer circuit. 

Pulse-shaper 

The pulse-shaper comprises two n-p-n transistors operating as a differential pair connected in parallel 
with the a.g.c. differential pair. The slicing level of the pulse shaper is lower than the slicing level of the 
a.g.c. detector. The output of the pulse-shaper is determined by the voltage of the capacitor connected 
to pin 11, which is applied directly to the output buffer. 

Output buffer 

The voltage of the pulse-shaper capacitor is fed to the base of the first transistor of a differential pair. 
To obtain a correct RC-5 code, a hysteresis circuit protects the output against spikes. The output at 
pin 9 is active high. 

0-factor killer 

Figure 3 shows the 0-factor killer in the narrow-band application. In this application it is necessary to 
decrease the 0-factor of the input selectivity particularly when large input signals occur at pins 2 and 15. 
In the narrow-band application the output of the 0-factor killer can be directly coupled to the input; 
pin 3 to pin 2 and pin 14 to pin 15. 
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Input limiter 
In the narrow-band application high voltage peaks can occur on the input of the selectivity circuit. The 
input limiter limits these voltage peaks to approximately 0,7 V. Limiting is 0,9 V max. at I 1 = 3 mA. 

RATINGS 

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

Supply voltage (pin 8) Vp = V8-16 

Output current pulse shaper (pin 11) 

Voltages between pins* 
pins 2 and 15 
pins 4 and 13 
pins 5 and 6 
pins 7 and 10 
pins 9 and 11 

Storage temperature range 

Operating ambient temperature range 

* All pins except pin 11 are short-circuit protected. 

V2-15 
V4.13 
V5_5 
V7-10 
V9.11 

Tstg 

Tamb 

max. 

max. 

max. 
max. 
max. 
max. 
max. 

13,2 v 
10 mA 

4,5 v 
4,5 v 
4,5 v 
4,5 v 
4,5 v 

-65 to+ 150 oc 

-25 to+ 125 oc 
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TDA3047 J 
CHARACTERISTICS 

Vp = Va-16 = 5 V;Tamb = 25 °c; measured in Fig. 4; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 8) 

Supply voltage Vp=Va-16 4,65 5,0 5,35 v 
Supply current Ip= la 1,2 2,1 3,0 mA 

Controlled h.f. amplifier (pins 2 and 15) 

Minimum input signal (peak-to-peak value) 
at f = 36 kHz (note 1) V2-15(p-p) - 15 25 µV 
at f = 36 kHz (note 2) V2-15(p-p) - - 5 µV 

A.G.C. control range (without 0-killing) 60 66 - dB 

Input signal for correct operation 
(peak-to-peak value; note 3) V2-15(p-p) 0,02 - 200 mV 

0-killing inactive (13 = 114 <0,5 µA) 
(peak-to-peak value) V215(p-p) - - 140 µV 

0-killing active (I 14 = 13 =max.) 
(peak-to-peak value) V2-15(p-p) 28 - - mV 

0-killing range see Fig. 2 

Inputs 

Input voltage (pin 2) V2-16 2,25 2,45 2,65 v 
Input voltage (pin 15) V15-16 2,25 2,45 2,65 v 
Input resistance (pin 2) R2-15 10 15 20 kn 

Input capacitance (pin 2) C2-15 - 3 - pF 

Input limiting (pin 1) 
at 11 = 3 mA V1-16 - 0,8 o,g v 

Outputs 

Output voltage high (pin g) 
at -lg= 75 µA -Vg_a - 0,1 0,5 v 

Output voltage low (ping) 
at lg= 75 µA Vg-15 - 0,1 0,5 v 

Output current; output voltage high 
at V9-16 = 4,5 V -lg 75 120 - µA 
at Vg-15 = 3,0 V -lg 75 130 - µA 
atV9_15=1,0V -lg 75 140 - µA 

Output current; output voltage low 
at Vg-15 = 0,5 v lg 75 120 - µA 

Output resistance between pins 7 and 10 R7-10 3,1 4,7 6,2 kn 

Notes 

1. Voltage ping is high; -lg= 75 µA. 
2. Voltage ping remains low. 
3. Undistorted output pulse with 100% AM input. 
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TDA3047 Infrared receiver J 
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parameter symbol 

Pulse shaper (pin 11) 

Trigger level in positive direction 
(voltage pin 9 changes from high to low) V11-16 

Trigger level in negative direction 
(voltage pin 9 changes from low to high) V11-16 

Hysteresis of trigger levels AV11-16 

A.G.C.detector (pin 12) 

A.G.C. capacitor charge current -112 

A.G.C. capacitor discharge current 112 

Q-factor killer (pins 3 and 14) 

Output current (pin 3) 
atV12-15=2V 

Output current (pin 14) 
at V12-16 = 2 V 

13; 14 
(µA) 

f-----

f----t-

r---; 

0 
0,01 

I 

-· 

0,1 

-13 

-114 

P-HIDT -· 

I [}1 ill~ 
·- 1-+tt': 

1,~ t--+-- +rr-I I i 

t--+-+-~ !j. I I 

·-· J! 
l 111 Ji 
~ jffi +- -i1 ~-

_.-}/ I i ' ~_i__LdJ1l 

min. typ. max. unit 

3,75 3,9 4,05 v 

3,4 3,55 3,7 v 
0,25 0,35 0,45 v 

3,3 4,7 6,1 µA 

67 100 133 µA 

2,5 7,5 15 µA 

2,5 7,5 15 µA 

7Z87248 

Ll 1- 1 
I I 11 
I I I I 

J_U_l 
10 V2_ 15 imV) 100 

Fig. 2 Typical 0-factor killer current (pins 3 and 14) as a function of the peak-to-peak input voltage 
(V2.15); 13, 14 is measured to ground, V2-15(p-p) is a symmetrical square wave. Measured in Fig. 4; 
Vp = 5 V. 
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TDA3047 J 
APPLICATION INFORMATION 

22n 
V5=5V 

+ 
100µF I 

Vp 

f0 =36kHz 

47 TDA3047 2,72 6,BnF 
38,2 nF mH 

pF 111 mH 121 

16 15 14 13 12 11 10 

I 56nF g2nF :i;.7nF 
~--7Z_8_7-24-9-.1-A-+ ~~~~ut 

(1) N1 =3,21 
N2 = 1 
Q = 16 

(2) Q =6 

Fig, 3 Narrow-band receiver using TDA3047. 

22n 
,----------------------,.----.-----i:=:=J--- V5=5V 

12kll 

TDA3047 

16 15 14 13 

v2-15 = nn (symmetrical square-wave) 

12 

+ 
100µF I 

10nF 

11 

J:2nF r6,8nF 

10 

Fig, 4 Wide-band receiver with TDA3047, 

Vp 

f 0 = 36kHz 

2,2 
nF 

7Z87250A 

For better sensitivity both 12 kil resistors may have a higher value. 
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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. l..__ __ r_o_A_3_o_4_a __ 

INFRARED RECEIVER 

The TDA3048 is for infrared reception with low power consumption. 

Features 

• H.F. amplifier with a control range of 66 dB 
• Synchronous demodulator and reference amplifier 
• A.G.C. detector 
• Pulse shaper 
• 0-factor killing of the input selectivity, which is controlled by the a.g.c. circuit 
• Input voltage limiter 

QUICK REFERENCE DATA 

Supply voltage (pin 8) 

Supply current (pin 8) 

Input signal (peak-to-peak value) 
(100% AM; f = 36 kHz) 

Output signal (peak-to-peak value) 

13 

CONTROLLED 

H.F. AMPLIFIER 

0- FACTOR 

KILLER 

INPUT 

LIMITER 

PACKAGE OUTLINE 

16-lead DI L; plastic (SOT-38). 

Vp = Vs-16 typ. 5 v 

REFERENCE 

AMPLIFIER 

10 

SYNCHRONOUS 

DEMODULATOR 

A.G.C. 

DETECTOR 

12 

Ip= Is 

V2-15(p-p) 

v9-16(p-p) 

PULSE 

SHAPER 

11 

Fig. 1 Block diagram of TDA3048. 

typ. 2,1 mA 

0,02 to 200 mV 

typ. 

OUTPUT 

BUFFER 

TDA3048 

7287197 .1 

4,5 v 
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TDA3048 J 
FUNCTIONAL DESCRIPTION 

General 

The circuit operates from a 5 V supply and has a current consumption of 2 mA. The output is a current 
source which can drive or suppress a current of> 75 µA with a voltage swing of 4,5 V. The 0-killer 
circuit eliminates distortion of the output pulses due to the decay of the tuned input circuit at high input 
voltages. The input circuit is protected against signals of> 600 mV by an input limiter. The typical input 
is an AM signal at a frequency of 36 kHz. Figures 3 and 4 show the circuit diagrams for the application of 
narrow-band and wide-band receivers respectively. Circuit description of the eight sections shown in Fig. 1 
are given below. 

Controlled h.f. amplifier 

The input signal is amplified by the gain-controlled amplifier. This circuit comprises three d.c. amplifier 
stages connected in cascade. The overall gain of the circuit is approximately 83 dB and the gain control 
range is in the order of 66 dB. Gain control is initially active in the second amplifier stage and is trans
ferred to the first stage as limiting in the second stage occurs, thus maintaining optimum signal-to-noise 
ratio. Offset voltages in the d.c. coupled amplifier are minimized by two negative feedback loops; these 
also allow the circuit to have some series resistance of the decoupling capacitor. The output signal of 
the amplifier is applied to the reference amplifier and to the synchronous demodulator inputs. 

Reference amplifier 

The reference amplifier amplifies and limits the input signal. The voltage gain is approximately 0 dB. The 
output signal of this amplifier is applied to the synchronous demodulator. 

Synchronous demodulator 

In the synchronous demodulator the input signal and reference signal are multiplied. The demodulator 
output current is 25 µA peak-to-peak. The output signal of the demodulator is fed to the input of the 
a.g.c. detector and to the input of the pulse-shaper circuit. 

A.G.C. detector 

The a.g.c. detector comprises two n-p-n transistors operating as a differential pair. The top level of the 
output signal from the synchronous demodulator is detected by the a.g.c. circuit. Noise pulses are 
integrated by an internal capacitor. The output signal is amp I ified and applied to the first and second stages 
of the amplifier and to the 0-factor killer circuit. 

Pulse-shaper 

The pulse-shaper comprises two n-p-n transistors operating as a differential pair connected in parallel 
with the a.g.c. differential pair. The slicing level of the pulse shaper is lower than the slicing level of the 
a.g.c. detector. The output of the pulse-shaper is determined by the voltage of the capacitor connected 
to pin 11, which is applied directly to the output buffer. 

Output buffer 

The voltage of the pulse-shaper capacitor is fed to the base of the first transistor of a differential pair. 
To obtain a correct RC-5 code, a hysteresis circuit protects the output against spikes. The output at 
pin 9 is active low. 

Q-factor killer 

Figure 3 shows the 0-factor killer in the narrow-band application. In this application it is necessary to 
decrease the 0-factor of the input selectivity particularly when large input signals occur at pins 2 and 15. 
In the narrow-band application the output of the O·factor killer can be directly coupled to the input; 
pin 3 to pin 2 and pin 14 to pin 15. 

436 September 1983 



~---~ 

~~ln-fr-are-d-re-~i_w_r~~~~~~~~~~~--J~-~-T-D_A_3_04-8~~ 

<( 

~ c 
w 
...I 
0.. 
~ 
<( 
Cl) 

..... 
2 
w 
~ 
0.. 
0 
...I 
w 
> w 
c 

Input limiter 
In the narrow-band application high voltage peaks can occur on the input of the selectivity circuit. The 
input limiter limits these voltage peaks to approximately 0,7 V. Limiting is 0,9 V max. at I 1 = 3 mA. 

RATINGS 

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

Supply voltage (pin 8) Vp = V8-16 

Output current pulse shaper (pin 11) 

Voltages between pins• 
pins 2 and 15 
pins 4 and 13 
pins 5 and 6 
pins 7 and 10 
pins 9 and 11 

Storage temperature range 

Operating ambient temperature range 

• All pins except pin 11 are short-circuit protected. 

V2-15 
V4.13 
V5_6 
V7.10 
V9.11 

Tstg 

Tamb 

max. 13,2 v 
max. 10 mA 

max. 4,5 v 
max. 4,5 v 
max. 4,5 v 
max. 4,5 v 
max. 4,5 v 
-65 to+ 150 oc 

-25 to+ 125 oc 
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TDA3048 J 
CHARACTERISTICS 

Vp = Vs-16 = 5 V;Tamb = 25 °c; measured in Fig. 4;unless otherwise specified 
r--

parameter symbol min. typ. max. unit 

Supply (pin 8) 

Supply voltage Vp = Vs-16 4,65 5,0 5,35 v 
Supply current Ip= Is 1,2 2,1 3,0 mA 

Controlled h.f. amplifier (pins 2 and 15) 

Minimum input signal (peak-to-peak value) I 
at f = 36 kHz (note 1) V2-15(p-p) - 15 25 µV 
at f = 36 kHz (note 2) V2-15(p-p) - - 5 µV 

A.G.C. control range (without 0-killing) 60 66 -- dB 

Input signal for correct operation 
(peak-to-peak value; note 3) V2-15(p-p) 0,02 - 200 mV 

I 0-killing inactive (13 = 114 < 0,5 µA) 
(peak-to-peak value) V2-15(p-p) - - 140 µV 

0-killing active (I 14 = 13 =max.) 
(peak-to-peak value) V2-15(p-p) 28 - - mV 

0-killing range see Fig. 2 

Inputs 

Input voltage (pin 2) V2-16 2,25 2,45 2,65 v 
Input voltage (pin 15) V15-16 2,25 2,45 2,65 v 
Input resistance (pin 21 R215 10 15 20 kQ 

Input capacitance (pin 2) C2-15 - 3 - pf 

' Input limiting (pin 1) 
at 11 = 3 mA V1-16 - 0,8 o,g v 

Outputs 

Output voltage high (ping) 
at -lg= 75 µA -Vg_s - 0, 1 0,5 v 

Output voltage low (ping) 
at lg= 75 µA Vg_15 - 0, 1 0,5 v 

Output current; output voltage low 
-Vg_s = 4,5 V lg 75 120 -- µA 
-Vg_s = 3,0 V lg 75 130 - µA 
-Vg_g = 1,0 V lg 75 140 - µA 

Output current; output voltage high 
-Vg_g = 0,5 V -lg 75 120 - µA 

Output resistance between pins 7 and 10 R7-10 3,1 4,7 6,2 kQ 
- '-------

Notes 

1. Voltage ping is low; lg= 75 µA. 
2. Voltage ping remains high. 
3. Undistorted output pulse with 100% AM input. 
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parameter symbol min. typ. max. unit 

Pulse shaper (pin 11) 

Trigger level in positive direction 
(voltage pin 9 changes from high to low v,,_16 3,75 3,9 4,05 v 

Trigger level in negative direction 
(voltage rin 9 changes from low to high V11-16 3,4 3,55 3,7 v 

Hysteresis of trigger levels ~V11-16 0,25 0,35 0,45 v 

A.G.C. detector (pin 12) 

A.G.C. capacitor charge current -112 3,3 4,7 6,1 µA 

A.G.C. capacitor discharge current 112 67 100 133 µA 

O·factor killer (pins 3 and 14) 

Output current (pin 3) 

at V12-16 = 2 V -13 2,5 7,5 15 µA 

Output current (pin 14) 

at V12-16 = 2 V -114 2,5 7,5 15 µA 

7L81248 
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Fig. 2 Typical 0-factor killer current (pins 3 and 14) as a function of the peak-to-peak input voltage 
(V2.15); 13, 14 is measured to ground, V2-15(p-p) is a symmetrical square wave. Measured in Fig. 4; 
Vp = 5 V. 
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TDA3048 J 
APPLICATION INFORMATION 

(1) N1=3,21 
N2 = 1 

47 
cF 

16 15 

(2) Q = 6 

14 13 

+ 
100µF I 

10 nF 

-f 

TDA3048 

12 11 10 

22 ll 

f0 ~36kHz 

6,8 nF 

~-------+ ~~~3put 
7Z87249.1 A 

Q =16 Fig. 3 Narrow-band receiver using TDA3048. 
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cf 

data 
~--------.output 

7Z87250A 

Fig. 4 Wide-band receiver with TDA3048. 

For better sensitivity both 12 kS1 resistors may have a higher value. 
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l TDA3500 

VIDEO CONTROL COMBINATION 

The TDA3500 is a monolithic integrated circuit performing the control functions in a PAL/SECAM 
decoder which additionally comprises the integrated circuits TDA3510 (PAL decoder) and/or 
TDA3520 (SECAM decoder). 
The required input signals are: luminance and colour difference -(R-Y) and -(B-Y), while linear RGB 
signals can be inserted from an external source. 
RGB signals are provided at the output to drive the video output stages. 
The TDA3500 has the following features: 
• capacitive coupling of the input signals 
• linear saturation control 
• (G-Y) and RGB matrix 
• insertion possibility of linear RGB signals, e.g. video text, video games, picture-in-picture, camera or 

slide-scanner 
• equal black level for inserted and matrixed signals by clamping 
• 3 identical channels for the RGB signals 
• linear contrast and brightness control, operating on both the inserted and matrixed RGB signals 
• horizontal and vertical blanking (black and ultra-black respectively) and black-level clamping 

obtained via a 3-level sandcastle pulse 
• differential amplifiers with feedback-inputs for stabilization of the RGB output stages 
• 3 d.c. gain controls for the RGB output signals (white point adjustment) 

QUICK REFERENCE DATA 
------ ---~-------------------------------·~ 

Supply voltage V6-24 typ. 12 v 

Supply current la typ. 100 mA 

Luminance input signal (peak-to-peak value) V15-24(p-p) typ. 0,45 v 

Luminance input resistance R15-24 typ. 12 kQ 

Colour difference input signals (peak-to-peak values) 
-(B-Y) v 18-24(p-p) typ. 1,33 v 
-(R-Y) v 17-24(p-p) typ. 1,05 v 

Inserted RGB signals (peak-to-peak values) v 12, 13, 14-24(p-p) typ. 1 v 

Three-level sandcastle pulse detector V1Q-24 typ. 2,5/4,5/8,0 v 

Control voltage ranges 
brightness V2Q-24 1to3 v 
contrast V19_24 2 to 4 v 
saturation v16-24 2, 1to4 v 

PACKAGE OUTLINE 

28-lead DI L; plastic (SOT-117). 
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~~~-V~id_e_o_c_o-nt_r_o_lc_o_m_b_i_n-at-io-n~~~~~~~~~~~~~~~~_..~ ~--~~T-D~A-3~5-0~0~~~ 
RATINGS 

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

min. max. 

Supply voltage Vp = Vo-24 13,2 v 
Voltages with respect to pin 24 

pins 1,4,26 V1,4,26-24 YNp Vp + 1 v 
pins 2,5,27 V2,5,27-24 0 Vp v 
pin 10 V10-24 0 Vp v 
pin 11 V11-24 -0,5 3 v 
pins 16,19,20 v 16, 19,20-24 0 Y:.Vp v 
pins 21,22,23 V21,22,23-24 0 Vp v 
pins 3,25,28; 7,8,9; 12,13,14; 15,17,18 no external d.c. voltage 

Current at pin 20 120 max. 5 mA 

Total power dissipation Ptot max. 1,7 w 
Storage temperature Tstg -25 to+ 125 oc 

Operating ambient temperature Tamb -20 to + 70 oc 

CHARACTERISTICS 

Supply voltage range Vp 10,8 to 13,2 v 
The following characteristics are measured in Fig. 2; Vp = 12 V; Tamb = 25 °c; 
V 18-24(p-p) = 1,33V;V17-24(p-p) = 1,05V;V15-24(p-p) = 0,45V;V12, 13, 14-24(p-p) = 1 V; unless 
otherwise specified 

Current consumption 15 typ. 100 mA 

Colour difference inputs 

-(B-Y) input signal (peak-to-peak value)* v 18-24(p-p) 1,33 v 
-(R-Y) input signal (peak-to-peak value)* V11-24(p-p) 1,05 v 
Internal resistance of colour difference sources < 200 n 
Input resistance R17,18-24 > 100 kn 

Internal d.c. voltage due to clamping V11,18-24 typ. 4,2 v 
Saturation control 

control voltage range for a change of 
saturation from -20 dB to + 6 dB V16-24 2, 1to4 v 
control voltage for attenuation> 40 dB V15.24 < 1,8 v 
nominal saturation (6 dB below max.) V16-24 typ. 3 v 
input current 115 < 20 µA 

* For saturated colour bar with 75% of maximum amplitude. 
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IDA3500 J 
CHARACTERISTICS (continued) 

(G-Y) matrix 

Matrixed according the equation 

Luminance amplifier 

Input signal (peak-to-peak) 

Input resistance 

Internal d.c. voltage 

RGB channels 

Signal switching input voltage for insertion 
on level 
off level 

Input current 

Signal insertion 
external RGB input signal (peak-to-peak value)* 

internal d.c. voltage due to clamping 

in put current 

Contrast control 
control voltage range for a change of 
contrast from -17 dB to+ 3 dB 

nominal contrast (3 dB below max.) 

control voltage for -6 dB 

input current 

Brightness control 
control voltage range 

nominal brightness voltage 

input current 

control voltage for nominal black level which 
equals the inserted artificial black level 

change of black level in the control range 
related to the nominal luminance signal (black-white) 

Internal signal limiting'* 
signal limiting for nominal luminance 
(black to white= 100%) 
black 
white 

V(G-Y) = -0,51 V(R-Y) -0,19 V(B-Y) 

V15-24(p-p) 

R15-24 

V15-24 

typ. 

typ. 

0,45 v 
12 kil 

2,7 v 

0,9 to 1,5 V 
-0,5 to 0,3 V 

-100 to+ 200 µA 

v 12, 13, 14-24(p-p) 

V12, 13, 14-24 typ. 

112,13,14 < 

V19_24 

V19_24 typ. 

V19_24 typ. 

119 < 

V2Q-24 

< 

typ. 

typ. 

typ. 
typ. 

1 v 
3,5 v 

5 µA 

2 to 4 V 

3.4 v 
2,7 v 
10 µA 

1to3 V 

2 v 
10 µA 

2 v 

± 50 % 

-25 % 
125 % 

During the clamping time (see sandcastle detector Fig. 1 ), the inserted RGB signals are clamped to 
the same black level as the internal RGB signals. For proper clamping, the internal resistance of 
the external signal sources should be< 200 n. 
Brightness, contrast and saturation control in nominal position. 
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Video control combination J 
---

TDA3500 

White point adjustment 

A.C. voltage gain* 

at V21, 22, 23-24 = 6 V 100 % 
at V21, 22, 23-24 = 0 V < 60 % 
at V21, 22, 23-24 = 12 V > 140 % 

Input resistance R21,22,23-24 typ. 20 k.11 

Differential output amplifier 

Feedback inputs (pins 2, 5, 27) 
d.c. voltage during clamping V2, 5, 27-24 typ. 6 v 
voltage difference between the feedback inputs t:..V < 80 mV 

input resistance R2, 5, 27-24 > 100 k.11 

Output amplifiers (pins 1, 4, 26) t:..11 t:..14 t:..125 
transconductance --- = --- = --- typ. 20 mA/V 

t:..V2.24 t:..V5.24 t:..V27.24 

integrated load resistance R1,4, 26-24 typ, 610 n 
output current (peak value) 

at V1, 4, 26-24 = 8,2 V ±11,4,26 m typ. 5 mA 

Gain data 

At nominal contrast, saturation and 
white point adjustment 

Voltage gain between Y-input (pin 15) and 
feedback inputs (pins 2, 5, 27) G2, 5, 2715 typ. 10 dB 

Frequency response (0 to 5 MHz) d2,5,27-15 < 3 dB 

Voltage gain between colour difference 
inputs (pins 17 and 18) and feedback 
inputs (pins 5 and 27) G5-18 = G77.17 typ, 0 dB 

Frequency response (0 to 2 MHz) d5-18 = d27-17 < 3 dB 

Voltage gain between signal display inputs 
(pins 12, 13, 14) and feedback inputs 
(pins 2, 5, 27) G2-13 = G5-12 = G27-14 < 0 dB 

Frequency response (0 to 5 MHz) d2-13 = d5-12 = d27-14 < 3 dB 

*With input pins 21, 22 and 23 not connected an internal bias voltage of 6 Vis supplied. 
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TDA3500 J 
CHARACTERISTICS (continued) 

Sandcastle detector 

There are 3 internal thresholds (proportional to Vp) 
the following amplitudes are required for 
separating the various pulses: 

horizontal and vertical blanking pulses (note 1) 

horizontal pulse (note 2) 

clamping pulse (note 3) 

d.c. voltage for artificial black level (note 4) 
(scan and flyback) 

no keying 

Notes 

1. Blanking to ultra-black (-20%). 
2. Insertion of artificial black level. 
3. Pulse duration> 3,5 µs. 
4. This function will also be obtained by leaving pin 10 open. 
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l TDA3501 

VIDEO CONTROL COMBINATION 

The TDA3501 is a monolithic inteqrated circuit performing the control functions in a PAL/SFCAM 
decoder which additionally comprises the inteqrated circuits TDA3510 (PAL decoder) and/or 
TDA3520 (SECAM decoder). 
The required input signals are: luminance ancl colour difference -IR·Yi and -(B-Y), while linear RGB 
signals can be inserted from an external source. 
RGB signals are provided at the output to drive the video output stages. 
The TDA3501 has the following features: 
• capacitive coupling of the input signals 
• linear saturation control 
• IG· Y) and RG B matrix 
• insertion possibility of linear RGB signals, e.g. video text, video games, picture-in-picture, camera or 

slide-scanner 
• equal black level for inserted and matrixed signals by clamping 
• 3 identical channels for the RGB signals 
• linear contrast and brightness control, operating on both the inserted and matrixed RGB signals 
• horizontal and vertical blanking (black and ultra-black respectively) and black-level clamping 

obtained via a 3-level sandcastle pulse 
• differential amplifiers with feedback-inputs for stabilization of the RGB output stages 
• 2 d.c. gain controls for tile green and blue output signals (white point adjustment) 
• beam current limiting possibility 

QUICK REFERENCE DATA 

Supply voltage V524 typ. 12 v 
Supply current 15 typ. 100 mA 

Luminance input signal (peak-to-peak value) V15 24(pp) typ. 0,45 v 
Luminance input resistance R15 24 typ. 12 k.11 

Colour difference input signals (peak-to-peak values) 
-(BY) V1824(rp) tyr. 1,33 v 
-(R·Y) V17 24(pp) typ. 1,05 v 

Inserted RGB signals (peak-to peak values) v 12, 13, 14 24(p·p) typ. v 
Three-level sandcastle pulse detector V1024 typ. 2,5/4,5/8,0 v 
Control voltage ranges 

brightness V2024 1 to 3 v 
contrast V1924 2 lo 4 v 
saturation V1524 2, 1 to 4 v 

PACKAGE OUTLINE 

28-lead DI L; plastic (SOT-1171. 
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~~~-V-id_e_o_c_o-nt-ro_l_c_o_m_b_in-a-ti_o_n~~~~~~~~~~~~~~~--~·~---~~T~D-A-3~5-0-1~~~ 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (I EC 134) 

min. max. 

Supply voltage Vp = V6-24 13,2 v 
Voltages with respect to pin 24 

pins 1,4,26 V1,4,26-24 'hVp Vp + 1 v 

pins 2,5,27 V2,5,27-24 0 Vp v 

pin 10 V10-24 0 Vp v 

pin 11 V11-24 -0,5 3 v 

pins 16, 19,20 v16,19,20-24 0 Y:Np v 

pins 21,22 V21,22-24 0 Vp v 

pin 23 V23-24 0 Vp v 

pins3,25,28; 7,8,9; 12,13,14; 15,17,18 no external d.c. voltage 

Current at pin 20 120 max. 5 mA 

Total power dissipation Ptot max. 1,7 w 
Storage temperature Tstg -25 to+ 125 oc 

Operating ambient temperature Tamb -20to + 70 oc 

CHARACTERISTICS 
Supply voltage range Vp 10,8 to 13,2 v 

The following characteristics are measured in Fig. 2; Vp = 12 V; T amb = 25 °c; 
V18-24(p-p) = 1,33 V; V17-24(p-p) = 1,05 V; V15-24(p-p) = 0,45 V; V12,13,14-24(p-p) = 1 V; unless 
otherwise specified · 

Current consumption 15 typ. 100 mA 

Colour difference inputs 
-( B-Y) input signal (peak-to-peak value)* v 18-24(p-p) 1,33 v 
-(R-Y) input signal (peak-to-peak value)* v 17-24(p-p) 1,05 v 

Internal resistance of colour difference sources < 200 n 
Input resistance R17, 18-24 > 100 kQ --Internal d.c. voltage due to clamping V17, 18-24 typ. 4,2 v 

Saturation control 
control voltage range for a change of 
saturation from -20 dB to + 6 dB V16-24 2,1to4 v 

control voltage for attenuation> 40 dB V15_24 < 1,8 v 

nominal saturation (6 dB below max.) V15_24 typ. 3 v 

input current 115 < 20 µA 

* For saturated colour bar with 75% of maximum amplitude. 
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TDA3501 J 
CHARACTERISTICS (continued) 

(G-Y) matrix 

Matrixed according the equation 

Luminance amplifier 

Input signal (peak-to-peak) 

Input resistance 

Internal d.c. voltage 

RGB channels 

Signal switching input voltage for insertion 
on level 
off level 

Input current 

Signal insertion 
external RGB input signal (peak-to-peak value)* 

internal d.c. voltage due to clamping 

input current 

Contrast control 
control voltage range for a change of 
contrast from -17 dB to+ 3 dB 

nominal contrast (3 dB below max.) 

control voltage for -6 dB 

input current at V23-24 > 6 V 

Beam current limiting 
internal d.c. voltage 

input resistance 

input current contrast control 

V23-24 = 5,8 V 

V23-24 = 5,7 V 

V23.24 = 5,6 V 

Brightness control 
control voltage range 

nominal brightness voltage 

input current 

control voltage for nominal black level which 
equals the inserted artificial black level 

change of black level in the control range 
related to the nominal luminance signal (black-white) 

V(G-Y) = -0,51 V(R-Y) -0,19 V(B-Y) 

V15-24(p-p) 

R15-24 

V15-24 

V11-24 
V11-24 

111 

v 12, 13, 14-24(p-p) 

V12,13,14-24 

112,13,14 

V19.24 

V19.24 

V19-24 

119 

V23-24 

R23.24 

typ. 

typ. 

0,45 v 
12 kQ 

2,7 v 

0,9 to 1,5 V 
-0,5 to+ 0,3 V 

-100to+200 µA 

typ. 

< 

typ. 

typ. 

< 

typ. 

typ. 

typ. 

typ. 

typ. 

< 

typ. 

typ. 

v 
3,5 v 

5 µA 

2 to 4 v 
3,4 v 
2,7 v 
2,5 µA 

6 v 
10 k.ll 

0,7 mA 

10 mA 

16 mA 

1to3 V 

2 v 
10 µA 

2 v 

± 50 % 

* During the clamping time (see sandcastle detector Fig. 1 ), the inserted RGB signals are clamped to 
the same black level as the internal RGB signals. For proper clamping, the internal resistance of 
the external signal sources should be< 200 Q. 
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Video control combination 

Internal signal limiting* 
signal limiting for nominal luminance 
(black to white= 100%) 
black 
white 

White point adjustment 

A.G. voltage gain * * 

at V21,22-24 = 6 V 
at V21 22-24 = 0 V 
at V2i'.22-24 = 12 V 

Input resistance 

Differential output amplifier 

Feedback inputs (pins 2,5,27) 
d.c. voltage during clamping 

voltage difference between 
the feedback inputs 

input resistance 

Output amplifiers (pins 1,4,26) 
transconductance 

integrated load resistance 

output current (peak value) 

at V 1,4,26-24 = 8,2 V 

Gain data 

At nominal contrast, saturation and 
white point adjustment 

Voltage gain between Y-input (pin 15) and 
feedback inputs (pins 2,5,27) 

Frequency response (0 to 5 MHz) 

Voltage gain between colour difference 
inputs (pins 17 and 18) and feedback 
inputs (pin 5 and 27) 

Frequency response (0 to 2 MHz) 

Voltage gain between signal display inputs 
(pins 12, 13, 14) and feedback inputs 
(pins 2,5,27) 

Frequency response (0 to 5 MHz) 

R21,22-24 

V2,5,27-24 

t..V 

R2,5,27-24 

t..11 t..14 t..125 
--- = --- = ---
t..V2-24 t>.V5_24 t>.V27_24 

R1,4,26-24 

±i1,4,26m 

G2,5,27-15 

d2,5,27-15 

G5-18 = G27-17 

d5-18 = d27-17 

G2-13 = G5-12 = G27-14 

d2-13 = d5-12 = d27-14 

Brightness, contrast and saturation control in nominal position. 

l TDA3501 

---
typ. 
typ. 

< 
> 
typ. 

-25 rxl 
125 % 

100 {Yr) 

60 1y;) 

140 O{l 

20 kn 

5,79 to 5,95 v 

< 80 mV 

> 100 kH 

typ. 20 mA/V 

typ. 610 n 

typ. 5 mA 

typ. 10 dB 

< 3 dB 

typ. 0 dB 

< 3 dB 

typ. 0 dB 

< 3 dB 

With input pins 21 and 22 not connected an internal bias voltage of 6 V is supplied. 
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TDA3501 J 
CHARACTERISTICS (continued) 

Sandcastle detector 

There are 3 internal thresholds (proportional to Vp) 
the following amplitudes are required for 
separating the various pulses: 

horizontal and vertical blanking pulses (note 1) 

horizontal pulse (note 2) 

clamping pulse (note 3) 

d.c. voltage for artificial black level (note 4) 
(scan and flyback) 

no keying 

Input current 

Notes 

1. Blanking to ultra-black (-20%). 
2. Insertion of artificial black level. 
3. Pulse duration> 3,5 µs. 

4. This function will also be obtained by leaving pin 10 open. 

454 January 1980 

V10-24 
> 2 v 
< 3 v 

V10-24 
> 4 v 
< 5 v 

V10-24 > 7,5 v 

V10-24 > 7,5 v 
V10-24 < 1 v 
-110 < 100 µA 



~~~V-id-eo-c-on-t-ro-lc_o_m-bi-na-ti-on~~~~~~~~~~~~~~~~~~T-D-A~3-5_0_1~~ 
320 v 

225V-1C:::::::J--r~..--,~_._~~~-r~+-~---...~~~~~~~~~~---...-+---.~~~~~~..-i----, 

-(_] 

, +12 v 

22 1iF 

28 H 

27 

22 11F 

H 26 

25 

24 

+12 v 23 

22 11F 

H 72 

22 11F TlJA3501 

H 21 

22 nF 

H 
sandcastle~ 

pulse 
10 19 

signal switch 
I 

pulse 1vn111 
11 18 

I 
111 

8 1 v (pp) 12 17 

111 4 7 nF 
G 1 V lpp) I 13 16 

111 4 7 nF 
R 1 V (pp) I 14 15 

Fig. 2 Application circuit diagram. 

+12 v 
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l TDA3505 

VIDEO CONTROL COMBINATION CIRCUIT 

with automatic cut-off control 

The TDA3505 performs the control functions in a P/\L/SEC/\1\1 decoder, which <Jlso comprises the 
TDA3510 (PAL decoder) and/or TDA3530 (SECAl\1 decoder). 

The required input signals are: luminance and colour difference -(R-Y) and -(B-Y), while linear RGB 
signals can be inserted from external sources. RGB output signals are delivered for driving the video 
output stages. This circuit provides automatic cut-off control of the picture tube. The TDA3505 has 
the following features: 

• capacitive coupling of the colour difference and luminance input signais with black level clamping 
in the input stages 

• linear saturation control in the colour difference stages 
• (G-Y) and RGB matrix 
• linear transmission of inserted signals 
• equal black levels for inserted and matrixed signals 
• 3 identical channels for the RGB signals 
• linear contrast and brightness control, operating on both the inserted and matrixed RGB signals 
• peak beam current limiting input 
• horizontal and vertical blanking and clamping of the three input signals obtained via a 3-lcvel sand· 

castle pulse 
• d.c. gain controls for each of the RGB output signals (white point adjustment) 
• emitter-follower outputs for driving the RGB output stages 
• input for automatic cut-off control of the picture tube 
• compensation for leakage current of the picture tube 

QUICK REFERENCE DATA 

Supply voltage V6·24 = Vp tyr. 12 v 

Supply current 16 = Ip typ. 85 mA 

Composite video input signal (peak-to-peak value) V15-24(pp) typ. 0,45 v 

Input resistance R1524 > 100 kSl 

Colour difference input signals (peak-to-peak values) 
--(B-Y) Vrn24(ppl typ. 1,33 v 
-(R-Y) v17-241p-pl typ. 1,05 v 

Inserted RGB signals 
(black-to-white values) V12,13,1424(pp) typ. v 

Three-level sandcastle pulse (required input voltage) V1024 typ. 2,5/4,5/8,0 v 

Control voltage ranges 
brightness V20-24 1,0 to 3,0 v 
contrast \119 24 2,0 to 4,3 v 
saturation v16-24 2,0 to 4,3 v 

PACKAGE OUTLINE 28-lead DI L; plastic (SOT-117). 
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TDA3505 J 
RATINGS 

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

min. max. 
-- --·---·--------

Supply voltage Vp = V5.24 13,2 v 
Voltages with respect to pin 24 

pin 26 V26-24 0 Vp v 

pin 25 V25-24 0 Vp v 

pin 10 V10.24 0 Vp v 

pin 11 v 11-24 --0,5 3 v 

pins 16, 19, 20 v 16, 19,20-24 0 0,5 Vp v 

pins 21, 22, 23 V21,22,23-24 0 Vp v 

pins 1, 3, 5; 2, 4, 28; 7, 8, 9; 12, 13, 14; 
15, 17, 18; 27 no external d.c. voltage 

Currents 

pins 1, 3, 5 -11, 3, 5 max. 3 mA 

pin 19 119 max. 10 mA 

pin 20 120 max. 5 mA 

pin 25 -125 max. 5 mA 

Total power dissipation Ptot max. 1,7 w 
Storage temperature range Tstg -25to+125 oc 

Operating ambient temperature range Tamb -20 to +70 oc 

CHARACTERISTICS 

Supply voltage range Vp = V5.24 10,8 to 13,2 v 

The following characteristics are measured in a circuit similar to Fig. 2; Vp = 12 V; T amb = 25 oc; 
V18-24(p-p) = 1,33 V; V17-24(p-p) = 1,05 V; V15.24(p-p) = 0,45 V; V12,13,14-24(p-p) = 1 V; unless 
otherwise specified 

Supply current 15 =Ip typ. 85 mA 

Colour difference inputs 

-( B-Y) input signal at pin 18 (peak-to-peak value) *V 18-24(p-p) typ. 1,33 v 

-( R-Y) input signal at pin 17 (peak-to-peak value) *V 17-24(p-p) typ. 1,05 v 
Input current during scanning 117, 18 < µA 

Input resistance R17,18-24 > 100 kS1 

Internal d.c. voltage due to clamping v17,18-24 typ. 4,2 v 
Saturation control at pin 16 

control voltage range for a change of 
saturation from -20 dB to +6 dB V15.24 2, 1 to 4,3 v 
control voltage for attenuation > 40 dB V15.24 < 1,8 v 
nominal saturation (6 dB below max.) V15.24 typ. 3, 1 v 
input current 115 < 20 µA 

* For saturated colour bar with 75% of maximum amplitude. 
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Video control combination circuit, with automatic cut-off control l ___ T_D_A_3_5_o_s __ 

(G-Y) matrix 

Matrixed according to the equation V(G Y) = -0,51 V(R Y) -0, 19 V(B Y) 

Luminance amplifier (pin 15) 

Composite video input signal (peak-1o-peak value) V15-24(p-p) typ. 0,45 v 

Input resistance R1524 > 100 kSI 

Internal d.c. voltage V15.24 typ. 2.7 v 

Input current during scanning 115 
/ 1 µA 

RGB channels 

Signal switching input voltage for inscertion (pin 11) 
on level V11-24 0,9 to 3 
off level V1124 < 0,4 

Input current 111 ~ 100 to+ 200 

Signal insertion (pin 12: blue; pin 13: green; pin 14: red) 
external RGB input signal (black to-white values) V12, 13, 14-24(p-p) 1 

internal d.c. voltage due to clamping·' v12,13,1424 typ. 4,4 

input current during scanning 112,13, 14 < 
Contrast control (pin 19) 

control voltage range for a change of 
contrast from -18 dB to + 3 dB V19.24 2 to 4,3 

nominal contrast (3 dB below max.) V19.24 typ. 3,6 

control voltage for -6 dB V19.24 typ. 2,8 

input current at V25-24;;;, 6 V 119 ' 
/ 2 -

Peak beam current limiting (pin 25) 
internal d.c. bias voltage V2524 typ. 5,5 

input resistance R2524 typ. 10 

input current at contrast control input 

at V25-24 = 5,1 V I 19 typ. 17 

Brightness control (pin 20) 
control voltage range V2Q-24 to 3 

input current -120 10 

control voltage for nominal black level which 
equals the inserted artificial black level V2Q-24 typ. 2 

change of black level in the control range 
related to the nominal luminance signal (black-white) for to V20-24 = 1 V typ. 50 

* V11-24 < 0,4 V during clmnping time: the black levels of the inserted RGB signals are clamped 
on the black levels of the internal RGB signals. 

v 
v 

µA 

v 

v 

µA 

v 

v 

v 

µA 

v 

kS2 

mA 

v 

µA 

v 

rxl 

V11-24 > 0,9 V during clamping time: the black levels of the inserted signals are clamped on an 
internal d.c. voltage. 
Correct clamping of the external RGB signals is only possible when they are synchronous wi'h 
the sandcastle pLl lse. 
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TDA3505 J 
CHARACTERISTICS (continued) 

Internal signal limiting 
signal limiting for nominal luminance 
(black to white= 100%) 
black 
white 

typ. 
typ. 

White point adjustment (pin 21: blue; pin 22: green; pin 23: red) 

A.C. voltage gain (note 1) 

at V21,22,23-24 = 5,5 V 
at V21,22,23-24 = 0 V 
at V21,22,23-24 = 12 V 

Input resistance 

Emitter-follower outputs (pin 1: red; pin 3: green; pin 5: blue) 

At nominal contrast, saturation and white point adjustment 

Output voltage (black-to-white 
signal, positive) 

Black level without automatic cut-off 

control (V28,2,4-24 = 10 V) 

Internal current source 

Cut-off current control range 

Automatic cut-off control (pin 26) 

typ. 

R21,22,23-24 typ. 

v 1,3,5-24(p·p) typ. 

v 1,3,5-24 typ. 

I source typ. 

-6V1,3,5-24 typ. 

The measurement occurs in the following lines after start of the vertical blanking pulse: 
line 21: measurement of leakage current 
line 22: measurement of red cut-off current 
line 23: measurement of green cut-off current 
line 24: measurement of blue cut-off current 

-25 % 
120 % 

100 % 
60 % 

140 % 

20 kQ 

2 v 

6,7 v 
3 mA 

4,6 v 

Input voltage range 0 to+ 6,5 V 

Voltage difference between cut-off current 
measurement (note 2) and leakage current 
measurement (note 3) 

Input 26 switches to ground during horizontal flyback 

Notes 

typ. 

1. With input pins 21, 22 and 23 not connected an internal bias voltage of 5,5 V is supplied. 

0,7 v 

2. Black level of measured channel is nominal; the other two channels are blanked to ultra-black. 

3. All three channels blanked to ultra-black. 
The cut-off control cycle occurs when the vertical blanking part of the sandcastle pulse contains more 
than 3 line pulses. 
The internal signal blanking continues until the end of the last measurement line. 
The vertical blanking pulse is not allowed to contain more than 34 line pulses otherwise another 
control cycle begins. 
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Video control combination circuit, with automatic cut-off control 

Gain data 

At nominal contrast, saturation and white point adjustment 

Voltage gain with respect to Y-input (pin 15) Gl,3,5-15 

Frequency response (0 to 5 MHz) dl,3,5-15 

Voltage gain with respect to colour difference 
inputs (pins 17 and 18) 

Frequency response (0 to 2 MHz) 

Voltage gain of inserted signals 

Frequency response (0 to 6 MHz) 

Sandcastle detector (pin 10) 

d5-18 = d1.17 

G1-14 = G3-13 = G5-12 

dl-14 = d3-13 = d5-12 

l.__ __ T_D_A-35_0_5 __ 

typ. 

typ. 

typ. 

16 dB 

3 dB 

6 dB 

3 dB 

6 dB 

3 dB 

There are 3 internal thresholds (proportional to Vp); note 1. The following amplitudes are required 
for separating the various pulses: 

horizontal and vertical blanking pulses (note 2) 

horizontal pulse 

clamping pulse (note 3) 

d.c. voltage for artificial black level 
(scan and flyback) 

no keying 

input current 

Notes 

1. The thresholds are for 
horizontal and vertical blanking: V 10-24 = 1,5 V 
horizontal pulse: V 10-24 = 3,5 V 
clamping pulse: VlQ-24 = 7,0 V 

2. Blanking to ultra-black (-25%). 

3. Pulse duration;;, 3,5 µs. 

VlQ-24 

V10.24 

VlQ-24 

V10-24 

VlQ-24 

-110 

> 
< 
> 
< 
> 

> 
< 
< 

2 v 
3 v 
4 v 
5 v 

7,5 v 

7,5 v 
1 v 

110 µA 
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TDA3505 J 
-B 

22 µH 

10 1,6kH 
pF 
121 c--

1 

22 nF 

H 
_rl\__ 

10 

• 1'.':JL t ---.------<11 

{

B lV (pp) 

in~2~f~n G lV (pp)---.--~--l 

R 1V(pp)-__,--~-

( 1) When supplied via a 75 S1 line. 
(2) Capacitor value depends on circuit layout. 

-G 

Fig. 2 Typical application circuit diagram using the TDA3505. 
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PAL DECODER 

The TDA3510 is a monolithic integrated colour decoder for the PAL stanrlarrl. 
The circuit incorporates the following functions: 

Chrominance part 

• Controlled chrominance amplifier 

l TDA3510 

• Chrominance output stage with automatic standard switch for driving the 64 µs delay line 
• Blanking circuit for the colour burst signal 

Reference voltage and control voltage part 

• 8,8 MHz reference oscillator with divider stage to obtain both the 4,4 MHz reference signals 
• Gated phase comparison for an optimum noise ratio 
• Circuit for obtaining the chrominance control voltage and a reference voltage 
• Circuit for generating the colour killer signal and the identification signal 

Demodulator part 

• Two synchronous demodulators for the (B-Y) and (R-Y) signals 
• PAL flip-flop and PAL switch 
• Flyback blanking incorporated in the synchronous demodulators 
• (R-Y) and (B-Y) signal output stages, which are controlled by the colour killer with switchable 

d.c. voltage levels 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Chrominance input signal (peak-to-peak value) 

Sandcastle pulse 
burst gating level 
blanking level 

Colour difference output signals 
peak-to-peak values 
-( R-Y) signal 
-( B-Y) signal 

PACKAGE OUTLINE 

24-lead DI L; plastic (SOT-101 A). 

Vp ~ V924 

lg 

V1-24(pp) 

V20-24 
V2024 

V11-24(p-p) 
V10-24(ppl 

typ. 12 v 
typ. 58 mA 

10 to 200 mV 

> 7,5 v 
> 1,8 v 

typ. 1,05 V i 3 dB 
typ. 1,33 V '3 dB 

----·~-----
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PAL decoder J 
---

External capacitors in Fig. 1 

capacitor pins 

filter capacitor for control voltage 
time constant for control voltage 
time constant for colour ON 

Cl 
C2 
C3 
C4 
C5 
C6 

22- 24 
17 - 24 
19- 24 
16-24 
18- 24 

identification signal and colour OFF time constant 
load capacitor for the reference voltage 

8- 24 time constant for the rise or fall time of the 
d.c. voltage level of the colour difference signal 

RATINGS 

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

Supply voltage range Vp = V9_24 

Currents 
at pin 5 -15 
at pins 10 and 11 -110, -111 
at pin 21 121 

Total power dissipation Ptot 
Storage temperature Tstg 
Operating ambient temperature Tamb 

CHARACTERISTICS 

Vp=12V;Tamb=250C 

Supply current lg 

Chrominance part 

Chrominance signal is asymmetric (pins 1, 2) 

Input voltage range (peak-to-peak value) V1-24(p-p) 
Nominal input voltage (peak-to-peak value) 

with 75% colour bar signal V1-24(p-p) 
Input impedance I ziJ 
Colour ON 

chrominance output voltage (peak-to-peak value) 
with 75% colour bar signal v5-24(p-pl 
d.c. voltage at chrominance output V5_24 

Colour OFF 
chrominance suppression 

d.c. voltage at chrominance output V5_24 

TDA3510 

10,8 to 13,2 v 

max. 10 mA 
max. 1 mA 
max. 10 mA 

max. 1,1 w 
-20 to+ 125 oc 

-20 to+ 65 oc 

typ. 58 mA 

10 to 200 mV 

typ. 100 mV -typ. 3,3 kn 

typ. 2 v 

typ. 8 v 

> 56 dB 

typ. 4 v 
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TDA3510 J 
CHARACTERISTICS (continued) 

Reference voltage and control voltage part 

Oscillator (8,8 MHz) 

Gain G14-15 > 8 dB 

Input resistance R15-24 typ. 210 n 
Output resistance R 14-24 < 200 n 
Catching range t.f typ. 500 Hz 

Sandcastle pulse (pin 20) 

Burst gating level V20-24 > 7,5 v 

Blanking level V20-24 > 1,8 v 

Colour switching voltage (open collector) 

Maximum output current l21max typ. 10 mA 

Colour ON V21-24 typ. Vp 

Colour OFF V21-24 < 0,5 v 

Reference output voltage V18-24 typ. 5,5 v 

Colour killer voltages 
colour OFF at Vrn-16 typ. 0 v 
or at V19-24 > 6 v 

colour ON at V18-16 typ. 1,5 v 
or at V19-24 < 4 v 

Colour unkill delay; depends on C3 td typ. 20 ms/µF 

Identification ON v 16-18 < 200 mV 

Demodulator part 

Delayed chrominance input signal (peak-to-peak value) 
with 75% colour bar signal v7-24(p-p) typ. 250 mV 

- Colour difference output signals (peak-to-peak values) 

- -(R-Y) signal v 11-24(p-p) typ. 1,05V±3 dB 
-(B-Y) signal v 10-24(p-p) typ. 1,33 V ± 3 dB 

Ratio of colour difference output signals V11-24 
(R-Y)/(B-Y) --- typ. 0,79 ± 10 % 

V10-24 
D.C. voltage at colour difference outputs 

at colour ON V10; 11-24 typ. 8 v 
at colour OFF V10; 11-24 typ. 4 v 

Signal attenuation at colour OFF > 60 dB 

Residual 4,4 MHz signal V10; 11-24 < 20 mV 

H/2 ripple at ( R-Y) output (peak-to-peak value) 
without input signal V11-24(p-p) < 10 mV 
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DEVELOPMENT SAMPLE DATA 
This information is derived from developrne11t samples 

mucfo ava1lablf' for evaluation. It docs not nt!CP.ssarilv 

imply that th1! d~~v1ce will ~10 into regular production. 

TDA3540;Q 
TDA3541;Q 

TELEVISION l.F. AMPLIFIERS AND DEMODULATORS 

The TDA3540 and TDA3541 are i.f. amplifier and demodulator circuits for colour and black and white 
television receivers, using n·p-n tuners for the TDA3540 and p-n-p tuners for the TDA3541. 

They incorporate the following functions: 

- gain-controlled wide-band amplifier, providing complete i.f. gain 
- synchronous demodulator with excellent intermodulation 
- white spot inverter 
- video preamplifier with noise protection 
- a.f.c. circuit with a.f.c. on/off switch 
- a.g.c. circuit with noise gating 
- tuner a.g.c. output (n-p-n tuners: TDA3540; p-n-p tuners: TDA3541) 
- external video switch which switches off the video output; e.g. for insertion of a VCR playback 

signal, by either a high or a low level. 

QUICK REFERENCE DATA 

Su pp I y voltage 

Supply current 

l.F. input sensitivity at 38,9 MHz (r.m.s. value) 

Video output voltage (white at 10% of top sync) 

l.F. voltage gain control range 

Signal-to-noise ratio at Vi= 10 mV 

A. F .C. output voltage swing (peak-to-peak value) 

PACKAGE OUTLINES 

TDA3540; TDA3541: 16-lead DI L; plastic (SOT-38). 
TDA3540Q; TDA3541 Q: 16-lead QI L; plastic (SOT-58). 

V11-13 typ. 12 v 

111 typ. 50 mA 

V1-16(rms) typ. 60 µV 

V12-13(p-p) typ. 2,7 v 

Gv typ. 64 dB 

S/N typ. 58 dB 

v5-13(p-p) typ. 10,7 v 
-~--- -~---- --- --· ------ - . -

September 1982 469 
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l.F. AMPLIFIER 
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+ tuner a.g.c. 
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10 

A.F.C. 
OUTPUT 

AMPLIFIER 

,....----J...+. a. f .c. output 

6 
~-------------+-+-- a.f.c. switch 

SYNCHRONOUS 
DEMODULATOR 

A.G.C. DETECTOR I 
NOISE INVERTER 

VIDEO 
PREAMPLIFIER 

WHITE SPOT 
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Ir 
I 
I 
I 

' I 
+12V 
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(1) VCR switch can be connected either to 
ground or to+ 12 V. 

Fig. 1 Block diagram. 
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Television i.f. amplifiers and demodulators 

PINNING 

1 - 16 

2 - 15 

3 

4 

5 

6 

7 -10 

8 -9 

11 

12 

13 

14 

Balanced U. input. 

Decoupling capacitor for the d.c. feedback loop of the i.f. amplifier. 

Adjusting pin for starting point of tuner a.g.c. 

Tuner a.g.c. output. 

A.F .C. output. 

A.F .C. on/off switch. 

A.F .C. circuitry to obtain rr/2 phase shift of the reference carrier. 

Circuitry for passive regeneration of the i.f. picture carrier. 

Positive power supply. 

Video output. 

Ground. 

1.F. a_g.c.; VCR switch_ 

RATINGS 

<( Limiting values in accordance with the Absolute Maximum System (IEC 134) 
I
<( 
Cl 
LU 
..J 
c.. 
:2: 
<( 
C/) 

1-
2 
LU 
:2: 
c.. 
0 
..J 
LU 
> 
LU 
Cl 

Supply voltage 

l.F. a.g.c. voltage/VCR switch 

Tuner a.g.c. voltage 

A. F _C_ switch voltage 

Maximum voltage level at pin 12 
with VCR switch active 

D.C. output current at video output 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

V11-13 

V14-13 

V4_13 

V6-13 

V12-13 

112 

Ptot 

Tstg 

Tamb 

I 

TDA3540;Q 
TDA3541;Q 

max. 13,2 v 
max. 13,2 v 
max. 12 v 
max. 13,2 v 

max. 5,0 v 
max. 10 mA 

max. 1,2 w 
-65 to+ 150 oc 

-25 to+ 70 oc 
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TDA3540;Q 
TDA3541;Q 

CHARACTERISTICS (measured in Fig. 8) 

Supply voltage range V11-13 

The following characteristics are measured at Tamb; 25 °c; V11-13; 12 V 

Current consumption (no input signal) 

l.F. amplifier (note 1) 

I .F. sensitivity (onset of a.g.c.) 

Input resistance (differential) 

Input capacitance (differential) 

Gain contra.I range 

Output signal expansion for 50 dB 
input signal variation (note 2) 

Maximum input signal 

Tuner a.g.c. (note 1) 

Starting point tuner a.g.c.; adjustable (note 3) 
pin 3 connected with 39 kn to pin 11 

TDA3540 
TDA3541 

pin 3 connected with 39 kn to ground 

Maximum tuner a.g.c. output current.swing 

Input signal variation (note 4) for a tuner 
a.g.c. current variation of: 
9 mA to 1 mA (TDA3540) 

1 mA to 9 mA (TDA3541) 

Output saturation voltage at 14 ; 7 mA 

Leakage current at V 4-13 ; 12 V 

Tuner a.g.c. characteristic 

Video output (note 5) 

Zero-signal output level (note 6) 

Top sync output level 

Video output signal (peak-to-peak value) 
white at 10% of top sync 

472 September 1982 

Cl-16 

Vl-16 
V1-16 

Vl-16 

14 

LiVl-16 

LiVl-16 

v4-13sat 

14 

see Fig. 5 

VJ2-13 

V12-13 

VJ2-13(p-p) 

typ. 12 v 
10,2 to 13,2 V 

typ. 50 mA 
35 to 70 mA 

typ. 60 µV 
< 100 µV 

typ. 2 kn 
1,5 to 3 kn 

typ. 2 pF 

< 5 pF 

typ. 64 dB 

< 0,5 dB 

> 70 mV 

< 3 mV 

< 3 mV 

> 70 mV 

> 10 mA 

typ. 5 dB 

typ. 5 dB 

typ. 200 mV 
< 300 mV 

< 1 µA 

typ. 6 v 
5,7 to 6,3 V 

typ. 2,95 v 
2,80 to 3, 10 V 

typ. 2,7 v 



<( 

!;( 
0 
w 
..J 
Q.. 
:!: 
~ 
1-
z 
w 
:!: 
Q.. 
0 
..J 
w 
> w 
0 

Television i.f. amplifiers and demodulators 

Internal bias current of n-p-n 
emitter-follower output transistor 

Bandwidth of demodulated output signal 

Differential gain (note 7) 

Differential phase (note 8) 

Residual carrier signal (r.m.s. value) 

Residual 2nd harmonic of carrier signal 
(r.m.s. value) 

Intermodulation (see Figs 2 and 3) 
at 1, 1 MHz: blue (note 9) 

yellow (note 9) 

at 3,3 MHz (note 10) 

-13,2d8 

-10d8 

-13,2d8 

-30d8 spectrum for -30dB 
yellow 

S.C. C.C. PC. S.C. C.C. 

S.C. : sound carrier level 

B 

dG 

d.p 

V12-13(rms) 

V12-13(rms) 

- 3,2d8 

PC. 

spectrum for 
blue 

TDA3540;Q 
TDA3541;Q 

typ. 2 mA 
1to3 mA 

> 5,5 MHz 
typ. 6,5 MHz 

typ. 3 % 
< 10 % 

typ. 20 

< 100 

typ. 3,5 mV 
< 30,0 mV 

typ. 15 mV 
< 30 mV 

> 56 dB 
typ. 62 dB 

> 53 dB 
typ. 57 dB 

> 66 dB 

C.C. : chrominance carrier level 
P.C. : picture carrier level 

with respect to top sync level 

Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 

s.c. 
GENERATOR 

33,4 MHz 

P.C. 
GENERATOR 

38.9 MHz 

c.c. 
GENERATOR 

34,5 MHz 

ATTENUATOR 
TEST 

CIRCUIT 

manual gain control; 

SPECTRUM 
ANALYZER 

7Z 76178 

adjusted for blue: V 12 _ 13 = 4 V 

Fig. 3 Test set-up for (ntermodulation. 
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TDA3540;Q l 
TDA3541;Q 

CHARACTERISTICS (continued) 

Signal-to-noise ratio (note 11) 
at 10 mV inout signal 

at end of gain control range 

as a function of the input signal 

White spot and noise inverter (see Fig. 4) 

White spot inverter threshold level 

White spot insertion level 

Noise inverter threshold level 

Noise insertion level 

v 12--13 

(V) 

white spot inverter __ 6 8 7 
threshold level ' 

zero-signal level, __ 5 7 6 
white level (CCIR) ' 

S/N 

S/N 

see Fig. 6 

V12-13 

V12-13 

V12-13 

V12-13 

5 
white spot insertion __ 4 5-1----+---------=-----

level ' 

noise insertion level -- 3,8 --4-1--•-

top sync level ---2,95 3 

I 
I 
I 
I 
I 

noise inverter 2 1 

threshold level------- 1 •8 ---+---------·,: 
11 

i 

> 
typ. 

> 
typ, 

50 dB 
58 dB 

54 dB 
61 dB 

typ, 6,8 v 
6,3 to 7,3 V 

typ, 4,5 v 
4,2 to 4,8 V 

typ. 1,8 v 
1,6 to 2,0 V 

typ. 3,8 v 
3,4to4,1 V 

7286372 

time 

Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 

VCR switch 

Switches t!1e output off: 
below 

above 

September 

V14-13 
typ. 1,9 v 

1,4 to 2,4 V 

typ. 10,7 v 
10 to 11,3 V 



<( 

~ 
Cl 
UJ 
..J 
c.. 
:;!; 
<( 
(I) 

1-
z 
UJ 
:;!; 
c.. 
0 
..J 
UJ 

> 
UJ 
Cl 

Television i.f. amplifiers and demodulators 

A.F.C. (note 12) 

A.F .C. output voltage swing (peak-to-peak value) 

Change of frequency for an a.f.c. output voltage 
swing of 10 V 
at 100% picture carrier 

al 10% picture carrier 

A.F .C. output voltage when tuned at 38,9 MHz 

A.F .C. output voltage (no input signal) 

A. F .C. switch switches off below 

Recommended a.f.c. active voltage 

A.F.C. switch leakage current at V6-13 = 6 V 

A.F.C. output current during a.f.c. off 
measured with f0 ± 300 kHz and V6-13 = 1,5 V 

A.F .C. output current during a.f.c. on 

7Z86373 1 

10 l--+-+---+---+>-,--+---+-+--+---l--+-+--

1---1---+--l---+--W-\--+-+--+--+--!---f-

14 

(mA) 1---1----+---+--+--4---+-+--+-j~I--+--

1---1----+---+--+--ll--i---+---+- -+---+-+---

::=::-=:-__ ::=:~::=:=:~~==~:-_+!---·-
e-----1----1----1-+--+-+~-+--+--+i--+--t--

AV 1_1 6 (2,5 dB per division) 

(a) 

TDA3540;Q 
TDA3541;Q 

v5-13(p-p) 
> 10 v 
typ. 10,7 v 

~f 
typ. 70 kHz 
< 150 kHz 

~f 
typ. 100 kHz 
< 200 kHz 

V5_13 typ. 6 v 

V5_13 
typ. 6 v 

4 to 8 v 

V5_13 
typ. 2,9 v 

1,6 to 3,5 v 

V5_13 3,5 to 6 v 
or: pin 6 floating 

15 < 1 µA 

15 -2,5 to+ 2,5 µA 

> 1 mA 
15 typ . 2 mA 

e-----1----+--+----+----+-----+-- -+--- - - --
10 !---+-+-+- -I - fr+--

f--1 - -+-+-
I 4 f---jf--1-- - - +-- - -- +-

( mA) -- ---+--+-- J.-----r--- ---I-- - --1----

1- --- !f I 

5 :7 +-+--+-+--- -- ---

'----+--+--+--+--- -~----~--+---+ 

l--+-+--+----+-1-+--+- +-- ---+- -t-

)7 --+-----+--+--+---+-+--

L ___ ,__ __ i ____ L-~---.L_j __ 

ti V 1 -16 {2,5 dB per division) 

(b) 

Fig. 5 Typical tuner a.g.c. characteristics; 
pin 3 connected to the supply voltage (pin 11) with 39 kn. 

a: TDA3540 
b: TDA3541 
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TDA3540;Q 
TDA3541;Q 

CHARACTERISTICS (continued) 

Notes to characteristics 

1. All input signals are measured r.m.s. at top sync and 38,9 MHz. 

2. Measured with 0 dB= 200 µV. 

3. Starting point of the tuner a.g.c. is defined as the input signal level where the tuner a.g.c. current 
is 9 mA for the TDA3540 and 1 mA for the TDA3541. 

4. Measured with pin 3 connected with 39 kn to the supply voltage (pin 11). 

5. Measured at 10 mV r.m.s. top sync input signal. 

6. So-called 'projected zero point', e.g. with switched demodulator. 

7. Measured according to EBU test, line 330. 
The differential gain is expressed as a percentage of the difference in peak amplitudes between 
the largest and smallest section relative to the sub-carrier amplitude at blanking level. 

8. Measured according to EBU test, line 330. 
The differential phase is defined as the difference in degrees between the largest and smallest phase 
angle of the six sections. 

V0 at 4,4 MHz 
9. 20 log + 3,6 dB. 

V0 at1,1MHz 

V0 at4,4MHz 
10. 20 log----·- . 

V0 at 3,3 MHz 
V0 black-to-white 

11. Measured with a 75 n source; S/N = 20 log------
V n(rms) at B = 5 MHz 

12. Measured with an input signal V1-16 = 10 mVand a.f.c. output pin 5 symmetrically loaded with 
100 kn to the supply voltage (V11-13) and 100 kn to ground. 

476 September 1982 



<( 

~ 
Cl 
w 
...J 
Q. 

~ 

~ 
1-z 
w 
~ 
Q. 

g 
w 
> w 
Cl 

Television i.f. amplifiers and demodulators 

70 

S/N 
(dB) 

1% 
~ 

!.-": 

7282489.1 

f-t-typ 
bl-

IA"" 

TDA3540;Q 
TDA3541;Q 

50 

~ 

MHz 

30 

10 
-10 

v 
~ 

~ 
~ 
~ 
~ 

r1Z-
r1Z-

0 20 

·-

-

t-+--

40 Vl-16 (dB) 60 

(OdB= 100µV) 

Fig. 6 Signal-to-noise ratio as a function of the input voltage (V 1-16). 

7286738 

+2 +4 
MHz MHz 

V5-13 1 

IVI ~ 
I 

kHz 
38,9 
MHz 

IZ86739 

·1-~·-.· t --
1 
j I ... 

i 

+100 +200 
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Fig. 7 A.F.C. output voltage (V5_13) as a function of deviation of the i.f. vision carrier from its nominal 
frequency. 
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APPLICATION INFORMATION 
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U2 

µF: 
2,7 
kS1 

4,7 
kS1 

tuner a.g.c. +------+----------
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Fig. 8 Typical application circuit diagram; Q of L1 and L2 = 80; f 0 = 38,9 MHz. 
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l IDA3560 

PAL DECODER 

The TDA3560 is a monolithic integrated colour decoder for the PAL standard. It combines all functions 
required for the identification and demodulation of PAL signals. Furthermore it contains a luminance 
amplifier, an RGB-matrix and amplifier. These amplifiers supply output signals up to 5 V peak-to-peak 
(picture information) enabling direct drive of the output stages. The circuit also contains separate 
inputs for data insertion, analogue as well as digital, which can be used for Teletext information, chan
nel number display, etc. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Luminance input signal (peak-to-peak value) 

Chrominance input signal (peak-to-peak value) 

Data input signals (peak-to-peak value) 

RGB output signals at nominal contrast 
and saturation (peak-to-peak value) 

Contrast control range 

Saturation control range 

Input for fast video-data signal switching 

Blanking input voltage 

Burst gating and black-level gating input voltage 

PACKAGE OUTLINE 

28-lead DI L; plastic (SOT-117). 

Vl-27 

11 

V1Q-27(p-p) 

V3-27(p-p) 

V13, 15, 17-27(µ-p) 

V12, 14, 16-27(p-p) 

Vg.27 

V8-27 

V8-27 

typ. 12 v 
typ. 85 mA 

typ. 0,45 v 
55 to 1100 mV 

typ. 1 v 

typ. 5 v 
typ. 20 dB 

typ. 50 dB 

typ. 1 v 
typ. 1,5 v 
typ. 7 v 
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Fig. 1 Block diagram. 
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~-P-AL-dec-ode-r~~~~~~~~-J TDA3560 

RATINGS 

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

Supply voltage Vp=V127 
~~--+~~~ 
- I 13,2 v 

Input saturation voltage V6-27 0 Vp V 

I nrut contrast voltage V7 27 0 Vp v 
Input blanking pulse and sandcastle Vg.27 0 Vp v 

Input video-data switch voltage V927 0 Vp v 
Input brightness voltage V11-27 0 Vp v 

Power dissipation see Fig_ 2 

Storage temperature Tstg -25 to + 150 oc 

Operating ambient temperature Tamb -25 to + 65 oc 

CHARACTERISTICS 

V1-27 = 12 V; V10-27(p-p) = 0,45 V; V3.27(p-p) = 500 mV; Tamb = 25 °C; measured in Fig. 6; unless 
otherwise specified 

Supply voltage range 

Supply current 

Luminance amplifier 

Input voltage (peak-to-peak value) 

Input current 

Contrast control range 

Contrast control voltage range 

Chrominance amplifier 

Input voltage (peak-to-peak value) 

A.C.C. control range 

Output signal (peak-to-peak value) * 
burst signal (peak-to-peak value) = 0,5 V 

Saturation control range 

Saturation control voltage range 

Phase shift between burst and chrominance ., 

Tracking between luminance and chrominance 
with contrast control over a range of 10 dB, 
starting at maximum contrast 

Vp 

11 

V10-27(p-p) 

110 

see Fig. 3 

v3-27lp-pl 

V2827(pp) 

see Fig. 4 

typ_ 12 v 
8to13,2 v 

typ_ 85 mA 

typ. 0,45 v 

< 1 µA 

-17to+3 dB 

55 to 1100 mV 

> 30 dB 

typ. 1,7 v 
> 50 dB 

< 50 

typ. 1 dB 

* At nominal contrast and saturation setting. Nominal setting= maximum contrast -3 dB; maximum 
saturation -6 dB. 
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TDA3560 J 
CHARACTERISTICS (continued) 

Reference oscillator 

Phase locked loop: 
- catching range (note 1) 
- phase shift (note 2) 

Oscillator: 
- input resistance 
- input capacitance 
- output resistance 

A.C.C. generation: 
- reference voltage 
- control voltage 

at nominal input signal 
- control voltage without burst 

Demodulator circuit 

Input burst signal amplitude (peak-to-peak value) 

Ratio of demodulated signals 
without luminance input signal 
(B-Y)/(R-Y) 

(G-Y)/(R-Y) 

(G-Y)/(B-Y) 

RGB matrix and amplifiers 

Output voltage (peak-to-peak value) (note 3) 

Maximum white level 

Birghtness control voltage range 

Relative spread between 
R, G and B output signals 

Variation of black level with contrast control 

Relative black-level variation 
between the three stages during variation of 
contrast saturation, brightness and supply voltage 

Differential black-level drift over a 
temperature range of 40 oc 

Blanking level at RGB outputs 

Signal-to-noise ratio of output signals (note 4) 

Notes 
1. Frequency referred to 4,4 MHz carrier frequency. 
2. For± 400 Hz deviation of the oscillator frequency. 
3. For nominal setting of the controls. 

R26-27 
C26-27 
R25-27 

V4_27 

V2-27 
V2-27 

V21,22-27(p-p) 

V15_27 

V12-27 

V14-27 

V12-27 

v 14-27 

V15_27 

v 12, 14, 16-27(p-p) 

see Fig. 5 

!:iV 

S/N 

> 500 Hz 
< 50 

typ. 300 n 
< 10 pF 
typ. 200 n 

typ. 4,6 v 

typ. 4,7 v 
typ. 2,4 v 

typ. 60 mV 

typ. 1,78 

typ. -0,51 

typ. -0,19 

typ. 5 v 
typ. 9,3 v 

< 10 % 

< 200 mV 

< 20 mV 

< 20 mV 

typ. 2,1 v 
> 62 dB 

4. The signal-to-noise ratio is specified as the nominal peak-to-peak output signal with respect to 
r.m.s. noise. 
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PAL decoder 

Residual 8,8 MHz and higher harmonics 
on RGB-outputs (peak-to-peak value) 

Output impedance RGB outputs 

Frequency response of total luminance 
and RGB amplifier circuits for f = 0 to 5 MHz 

Signal insertion 

Input signals for an RGB output voltage 
of 5 V (peak-to-peak value) 

Difference between the black levels of the 
RGB signals and the inserted signals 
at the output 

Output rise time 

Differential delay time for the three channels 

Video-data switching 

Input voltage for switching 
from video to inserted signals 

Input voltage for no data insertion 

Delay between signal switching at the 
output and the signal switching input 
pulse at pin 9 

Sandcastle and field blanking input (pin 8) 

Burst gate and clamping pulse 

RGB blanking level 
on 
off 

Jl 
< 

I Zol typ. 

< 

v 13, 15, 17-27(p-p) typ. 

.6.V 

V9.27 

V9_27 

td 

V3.27 

V327 
V327 

< 
typ. 

< 

< 

< 

> 

< 

TDA3560 

150 mV 

50 n 

-3 dB 

1 v 

260 mV 

50 ns 

40 ns 

0,9 to 2 V 

0,3 v 

20 ns 

7,5 v 

2 to 6,5 V 
0,8 v 
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Fig. 3 Contrast control voltage range. 
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TDA3560 J 
APPLICATION INFORMATION 

The function is described against the corresponding pin number. 

1. + 12 V power supply 

The circuit gives good operation in a supply voltage range between 8 and 13,2 V provided that the 
supply voltage for the controls is equal to the supply voltage for the TDA3560. All signal and control 
levels have a linear dependency on the supply voltage. The current taken by the device at 12 Vis 
typically 85 mA. It is linearly dependent on the supply voltage. 

2. Control voltage for identification 

This pin requires a detection capacitor of about 330 nF for correct operation. The voltages available 
under various signal conditions are given in the specification. 

3. Chrominance input 

The chroma signal must be a.c.-coupled to the input. Its amplitude must be between 55 mV and 
1100 mV peak-to-peak (25 mV to 500 mV peak-to-peak burst signal). All figures for. the chroma 
signals are based on a colour bar signal with 75% saturation, that is the burst-to-chroma ratio of the 
input signal is 1 : 2,25. 

4. Reference voltage A.C.C. detector 

This pin must be decoupled by a capacitor of about 330 nF. The voltage at this pin is 4,6 V. 

5. Control voltage A.C.C. 

The A.C.C. is obtained by synchronous detection of the burst signal followed by a peak detector. A 
good noise immunity is obtained in this way and an increase of the colour for weak input signals is 
prevented. The recommended capacitor value at this pin is 2,2 µF. 

6. Saturation control 

The saturation control range is in excess of 50 dB. The control voltage range is 2 to 4 V. Saturation 
control is a linear function of the control voltage. 

When the colour killer is active, the saturation control volt<ige is reduced to a low level if the 
resistance of the external saturation control network is sufficiently high. Then the chroma amplifier 
supplies no signal to the demodulator. Colour switch-on can be delayed by proper choice of the time 
constant for the saturation control setting circuit. 

When the saturation control pin is connected fo the power supply the colour killer circuit is overruled 
so that the colour signal is visible on the screen. In this way it is possible to adjust the oscillator 
frequency without using a frequency counter (see also pins 25 and 26). 

7. Contrast control 

The contrast control range is 20 dB for a control voltage change from + 2 to + 4 V. Contrast control 
is a linear function of the control voltage. The output signal is suppressed when the control voltage is 
1 V or less. If one or more output signals surpasses the level of 9 V the peak white limiter circuit 
becomes active and reduces the output signals via the contrast control by discharging C2 via an 
internal current sink. 
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8. Sandcastle and field blanking input 

The output signals are blanked if the amplitude of the input pulse is between 2 and 6,5 V. The burst 
gate and clamping circuits are activated if the input pulse exceeds a level of 7,5 V. 
The higher part of the sandcastle pulse should start just after the sync pulse to prevent clamping of 
video signal on the sync pulse. The width should be about 4 µs for proper A.C.C. operation. 

9. Video-data switching 

The insertion circuit is activated by means of this input by an input pulse between 1 V and 2 V. In 
that condition, the internal RGB signals are switched off and the inserted signals are supplied to the 
output amplifiers. If only normal operation is wanted this pin should be connected to the negative 
supply. The switching times are very short(< 20 ns) to avoid coloured edges of the inserted signals on 
the screen. 

10. Luminance signal input 

The input signal should have a peak-to-peak amplitude of 0,45 V (peak white to sync) to obtain a 
black-white output signal of 5 Vat nominal contrast. It must be a.c.-coupled to the input by a 
capacitor of about 22 nF. The signal is clamped at the input to an internal reference voltage. 
A 1 k!l luminance delay line can be applied because the luminance input impedance is made very high. 
Consequently the charging and discharging currents of the coupling capacitor are very small and do not 
influence the signal level at the input noticeably. Additionally the coupling capacitor value may be 
small. 

11. Brightness control 

The black level of the RGB outputs can be set by the voltage on this pin (see Fig. 5). The minimum 
black level is identical to the blanking level. The black level can be set higher than 4 V however the 
available output signal amplitude is reduced (see pin 7). Brightness control also operates on the black 
level of the inserted signals. 

12, 14, 16. RGB outputs 

The output circuits for red, green and blue are identical. Output signals are 5 V (black-white) for 
nominal input signals and control settings. The black levels of the three outputs have· the same value. 
The blanking level at the outputs is 2 V. The peak white level is limited to 9 V. When this level is 
exceeded the output signal amplitude is reduced via the contrast control (see pin 7). 

13, 15, 17. Inputs for external RGB signals 

The external signals must be a.c.-coupled to the inputs via a coupling capacitor of about 100 nF. 
Source impedance should not exceed 150 n. The input signal required for a 5 V peak-to-peak output 
signal is 1 V peak -to-peak. At the RGB outputs the black level of the inserted signal is identical to 
that of normal RGB signals. When these inputs are not used the coupling capacitors have to be 
connected to the negative supply. 

18, 19, 20. Black level clamp capacitors 

The black level clamp capacitors for the three channels are connected to these pins. The value of each 
capacitor should be about 100 nF. 

21, 22. Inputs (B-Y) and (R-Y) demodulators 

The input signal is automatically fixed to the required level by means of the burst phase detector and 
A.C.C. generator which are connected to this pin and pin 22. As the burst (applied differentially to 
those pins) is kept constant by the A.C.C., the colour difference signals automatically have the correct 
value. 
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TDA3560 j 
APPLICATION INFORMATION (continued) 

23, 24. Burst phase detector outputs 

At these pins the output of the burst phase detector is filtered and controls the reference oscillator. An 
adequate catching range is obtained with the time constants given in the application circuit (see Fig. 6). 

25, 26. Reference oscillator 

The frequency of the oscillator is adjusted by the variable capacitor Cl. For frequency adjustment 
interconnect pin 23 and pin 24. The frequency can be measured by connecting a suitable frequency 
counter to pin 25. 

28. Output of the chroma amplifier 

Both burst and chroma signals are available at the output. The burst-to-chroma ratio at the output is 
identical to that at the input for nominal control settings. The burst signal is not affected by the 
controls. The amplitude of the input signal to the demodulator is kept constant by the A.C.C. 
Therefore the output signal at pin 28 will depend on the signal loss in the delay line. 

Adjustments (see Fig. 6) 

Cl 8,8 MHz osciliator 
L 1 phase delay line 
L2 nominal value 
L3 4.4 MHz chrominance input filter 
L4 4.4 MHz trap in luminance signal line 
L5 delay equalization 
P1 amplitude of direct chroma signal 

=~ } field blanking R 1 :
1 R2 x field blanking amplitude 2,0 V to 6,5 V. 

= 10,7 µH 
= 10,7 µH 
=10,7µH=L1 
= 5,6 µH 
= 66.1 µH 

For a video input voltage of 1 V peak-to-peak: R4 = 1 kn; R3, R5 and R6 can be omitted. 
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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. l ____ TD_A_3_5_6-1A--

PAL DECODER 

The TDA3561 A is a decoder for the PAL colour television standard. It combines all functions required 
for the identification and demodulation of PAL signals. Furthermore it contains a luminance amplifier, 
an RGB-matrix and amplifier. These amplifiers supply output signals up to 5 V peak-to-peak (picture 
information) enabling direct drive of the discrete output stages. The circuit also contains separate inputs 
for data insertion, analogue as well as digital, which can be used for text display systems (e.g. (Teletext/ 
broadcast antiope), channel number display, etc. Additional to the TDA3560, the circuit includes the 
following features: 
• The peak white limiter is only active during the time that the 9,3 V level at the output is exceeded. 

The start of the limiting function is delayed by one line period. This avoids peak white limiting 
by test patterns which have abrupt transitions from colour to white signals. 

• The brightness control is obtained by inserting a variable pulse in the luminance channel. Therefore 
the ratio of brightness variation and signal amplitude at the three outputs will be identical and 
independent of the difference in gain of the three channels. Thus discolouring due to adjustment of 
contrast and brightness is avoided. 

• Improved suppression of the internal RGB signals when the device is switched to external signals, 
and vice versa. 

• Non-synchronized external RGB signals do not disturb the black level of the internal signals. 
• Improved suppression of the residual 4,4 MHz signal in the RGB output stages. 
• Cascaded stages in the demodulators and burst phase detector minimize the radiation of the colour 

demodulator inputs. 
• High current capability of the RGB outputs and the chrominance output. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Luminance input signal (peak-to-peak value) 

Chrominance input signal (peak-to-peak value) 

Data input signals (peak-to-peak value) 

RGB output signals at nominal contrast 
and saturation (peak-to-peak value) 

Contrast control range 

Saturation control range 

Input voltage for data insertion 

Blanking input voltage 

Burst gating and black-level gating input voltage 

PACKAGE OUTLINE 

28-lead DIL;plastic (SOT-117). 

V1.27 

11 

V1Q-27(p-p) 

v3-27(p-p) 

v 13, 15,17-27(p-p) 

V12, 14,16-27(p-p) 

V9.27 

V8-27 

V8-27 

type. 

typ. 

12 v 
85 mA 

typ. 0,45 v 

55 to 1100 mV 

typ. 1 v 

typ. 5,25 v 
typ. 20 dB 

min. 50 dB 

min. 0,9 v 

typ. 1,5 v 
typ. 7 v 
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RATINGS 

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

Supply voltage Vp = V1-27 

Total power dissipation; see also Fig. 2 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From junction to ambient 

CHARACTERISTICS 

Vp = V 1-27 = 12 V; T amb = 25 °c; unless otherwise specified 

Supply voltage 

Supply current 

Total power dissipation 

Luminance input (pin 10) 

Input voltage (peak-to-peak value); note 1 

Input level before clipping 

Input current; input level 2 V, clamp not active 

Contrast control range (see Fig. 3) 

Control voltage for 40 dB attenuation 

Input current contrast control at V7.27 = 3 V 

Chrominance amplifier 

Input voltage (peak-to-peak value); note 2 

Input impedance 

Input capacitance 

A.C.C. control range 

Change of the burst signal at the output 
over the whole control range 

Gain at nominal contrast/saturation 
pin 3 to pin 28; note 3 

Output signal (peak-to-peak value) 
at nominal contrast/saturation; 
burst signal: 0,5 V peak to peak 

Maximum output voltage (peak-to-peak value) 
RL = 2 k.11 

Ptot 

Tstg 

Tamb 

Rthj-a 

Vp = V1-27 

Ptot 

v 10-27 ( p-p) 

V10-27 

110 

V7.27 

17 

V3.21(p-p) 

IZ3.27I 

C3.27 

V28-27(p-p) 

I V28-27(p-p) 

TDA3561A 

max. 13,2 V 

max. 1,7 W 

-25 to+ 150 oc 

-25 to+ 65 oc 

50 K/W 

typ, 12 v 
8to 13,2 V 

typ. 85 mA 
< 115 mA 

typ. 1,0 w 
< 1,4 w 

typ. 0,45 v 
< 2 v 
typ. 0,15 µA 
< 1 µA 

-17to+3dB 

typ. 1,2 v 
< 10 µA 

typ. 550 mV 
55 to 1100 mV 

typ, 9 k.11 = 6 to 12 k.11 

typ. 4 pf 
< 6 pF 

> 30 dB 

< 1,5 dB 

> 32 dB 

typ, 1,7 v 

typ. 4,0 v 
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TDA3561A j 
CHARACTERISTICS (continued) 

Chrominance amplifier (continued) 

Distortion of chrominance amplifier' 
at V2a-27(p-p) = 2 V up to V3.27(p-p) = 1 V 

Frequency response between 0 and 5 MHz 

Saturation control range (see Fig. 4) 

Input current saturation control at V5.27 = 3 V 

Tracking between luminance and chrominance 
with contrast control over a range of 10 dB 

Cross-coupling between luminance 
and chrominance amplifier; note 10 

Signal-to-noise ratio 
at nominal input signal; note 11 

Phase shift between burst and chrominance 
at nominal contrast/saturation 

Output impedance of chrominance amplifier 

Maximum output current 

Reference part 

Phase locked loop: 
- catching range; note 4 

·- phase shift; note 5 

Oscillator: 
- temperature coefficient of oscillator frequency; note 4 

d 

S/N 

- frequency deviation for Vp changing from 10 to 13,2 V; note 4 

- input resistance (pin 26) 

- input capacitance (pin 26) 

- output resistance (pin 25) 

- output voltage (peak-to-peak value; pin 25) 

A.C.C. generation: 
- reference voltage (pin 4) 
- control voltage at nominal input signal (pin 2) 
- control voltage without chrominance input (pin 2) 
- colour-off voltage (pin 2) 
- colour-on voltage (pin 2) 
- identification-on voltage (pin 2) 
- change in burst amplitude with supply voltage (± 10%) 

- change in burst amplitude with temperature 

- voltage at pin 5 at nominal input signal 
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R26-27 

C26-27 

R25-27 

V25-27(p-p) 

V4.27 
V2-27 
V2-27 
V2-27 
V2-27 
V2-27 

V5.27 

typ. 1,5 % 
< 5 % 

-2 dB 

> 50 dB 

< 15 µA 

< 2 dB 

< -46 dB 

> 56 dB 

< ± 50 

typ. 25 n 
< 15 mA 

> 500 Hz 
typ. 700 Hz 

< 50 

typ. -1,5 Hz/K 
typ. 40 Hz 
typ. 340 n 

260 to 420 n 
< 10 pf 
typ. 150 n 

100 to 200 n 
typ. 700 mV 

typ. 4,9 v 
typ. 5,1 v 
typ. 2,65 v 
typ. 3,15 v 
typ. 3,4 v 
typ. 1,9 v 
proportional 
typ. 0,1 %/K 
< 0,25 %/K 
typ. 5 v 
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Demodulator part 
Input burst signal amplitude (peak-to-peak value) 

between pins 21 and 22; note 6 

Input impedance between pins 21 and 22 

Ratio of demodulated signals for equal input 
signals at pins 21 and 22 
(B-Y)/(R-Y} 

(G-Y)/(R-Y}; no (B-Y) signal 

(G-Y)/(B-Y); no (R-Y) signal 

Frequency response between 0 and 1 MHz 

Cross talk between colour demodulated signals 

Phase difference between ( R-Y} signal 
and ( R-Y) reference signal 

Phase difference between ( R-Y} 
and ( B-Y) reference signals 

R.G.B. matrix and amplifiers 
Output voltage (peak-to-peak value) 

at nominal luminance/contrast 
(black to white); note 3 

Output voltage (peak-to-peak value} of the RED 
channel at nomina I contrast/saturation and 
no luminance signal at the input, (R-Y) signal 

Maximum peak white level; note 7 

Maximum output current 

Black level at the output for a 
brightness control voltage of 2 V 

Difference in black level between the three 
channels at an output level of 3 V; note 8 

Black level shift with vision contents 

Brightness control voltage range 

Input current brightness control 

Variation of black level with temperature 

Variation of black level with contrast control 

Relative spread between the R, G and B output signals 

Relative black-level variation between the three channels 
during variation of contrast and supply voltage 

V21-22(p-p} typ. 

IZ21-22I typ. 

V16-27 
typ. 

V12-27 

V14-27 
typ. 

V12-27 

V14-27 

v 16-27 
typ. 

> 

< 

typ. 

V12,14,16-27(p-p} typ. 

V12-27(p-p) 

112,14,16 

V12,14,1627 

!::i.V 

see Fig. 5 

111 

!::i.V 

typ. 

typ. 

< 

typ. 

< 
< 

< 
typ. 

< 
typ. 

< 
< 

typ. 

< 

100 mV 

2 kSl 

1,78 ± 10% 

-0,51 i 10% 

-0,19 ± 25% 

-3 dB 

40 dB 

50 

goo 

85 to 950 

5,4 v 
4,5 to 6,3 V 

5,25 v 
3,7 to 6,7 v 

9,3 v 
9,0 to 9,6 v 

15 mA 

2,6 v 

200 mV 

40 mV 

50 µA 

0,35 mV/K 
1,0 mV/K 

10 mV 
200 rnV 

10 % 

0 mV 
20 mV 
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TDA3561A j 
CHARACTERISTICS (continued) 

RGB matrix and amplifier (continued) 

Differential black-level drift over a 
0 mV temperature range of 40 oc typ. 

< 20 mV 

Blanking level at the RGB outputs 
typ. 2,1 v 

1,9 to 2,3 V 

Difference in blanking level 
of the three channels typ. 0 mV 

Differential blanking level drift 
over a temperature range of 40 oc typ. 0 mV 

Tracking of output black level 
~vb1 Vp 

with supply voltage --x-- typ. 1,1 
vb1 ~Vp 

Signal-to-noise ratio of output signals; 
note 11 S/N > 62 dB 

Residual 4,4 MHz signal at RGB outputs 
typ. 40 mV (peak-to-peak value) 
< 150 mV 

Residual 8,8 MHz signal and higher harmonics 
typ. 75 mV at the RGB outputs (peak-to-peak value) 
< 150 mV 

Output impedance of RGB outputs IZ12,14,16-271 typ. 50 [], 

Frequency response of total luminance and 
RGB amplifier circuits for f = 0 to 5 MHz < -3 dB 

Signal insertion (pins 13,15 and 17) 

Input signals (peak-to-peak value) for 
typ. v an RGB output voltage of 5 V peak-to-peak V13, 15, 17-27(p·p) 0,85to1,1 v 

Difference between the black levels of the 
RGB signals and the inserted signals 
at the output; note 9 ~v < 260 mV 

Output rise time 
typ. 40 ns 

tr < 80 ns 

Differential delay time for the three channels 
typ. 0 ns 

td < 40 ns 

Input current 113,15,17 < 10 µA 

Data blanking (pin 9) 

Input voltage for no data insertion V9_27 < 0,4 v 

Input voltage for data insertion V9-27 > 0,9 v 

Maximum input voltage V9_27 < 3 v 

Delay of data blanking td < 20 ns 

Input current lg < 35 µA 

Input impedance IZ9_27I typ. 10 ki:2 

Suppression of the internal RGB signals 
when V9_27 > 0,9 V > 46 dB 
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PAL decoder 

Sandcastle input (pin 8) 

Level at which the RGB blanking 
is activated 

Level at which burst gating and 
clamping pulse are separated 

Delay between black level clamping and 
burst gating pulse 

Input current for: 

Vs-27 = o to 1 v 
Vs-27 = 1 to 8,5 v 
Vs-27 = 8,5 to 12 v 

Notes to the characteristics 

Jl 
Vs-27 

Vs-27 

td 

-lg 
lg 
lg 

1. Signal with the negative-going sync; amplitude includes sync pulse amplitude. 

TDA3561A 

typ. 1,5 v 
1to2 V 

typ. 7,0 v 
6,5 to 7,5 v 

typ. 0,4 µs 

< mA 
typ. 20 µA 

< 2 mA 

2. Indicated is a signal for a colour bar with 75% saturation, so chrominance to burst ratio is 2,2: 1. 
3. Nominal contrast is specified as the maximum contrast -3 dB and nominal saturation as the maximum 

saturation -6 dB. 
4. All frequency variations are referred to the 4,4 MHz carrier frequency. 
5. For± 400 Hz deviation of the oscillator frequency. 
6. These signal amplitudes are determined by the a.c.c. circuit of the reference part. 
7. When this level is exceeded, the amplitude of the output signal is reduced via a discharge of the 

capacitor at pin 7 (contrast control). The start of the peak white limiting action has a delay of one 
I ine period. 

8. The variation of the black level depends directly on the gain of each channel during brightness 
control in the three channels. As a consequence, the black levels at the outputs (for output levels 
above or below 3 V) can have a difference which exceeds 200 mV. Because the amplitude and the 
black level change with brightness control have a direct relationship, no discolouring can occur, 
caused by adjustment of contrast and brightness. 

9. This difference occurs when the source impedance of the data signal inputs is 150 .Q and the black 
level clamp pulse duration is 4 µs (sandcastle pulse). A lower difference is obtained when the impe
dance is lower. 

10. Cross-coupling is measured under the following condition. Input signals nominal, contrast and 
saturation such that nominal output signals are obtained. The signals at the output at which no 
signal should be available must be compared with the nominal output signal at that output. 

11. The signal-to-noise ratio is specified as peak-to-peak signal with respect to r.m.s. noise. 
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Fig. 6 Application circuit. 

Adjustments (see Fig. 6) 

C1 8,8 MHz oscillator 
L 1 phase delay line 
L2 nominal value 
L3 4,4 MHz chrominance input filter 
L4 4,4 MHz trap in luminance signal line 
L5 delay equalization 
P1 amplitude of direct chroma singal 

RR2
1 field blanking __ R_1_ x field blanking amplitude 2,0 V to 6,5 V . 

. R1 + R2 

>I.>\ 

=10,7µH 
= 10,7 µH 
=10,7µH=L1 

5,6 µH 
66, 1 µH 

For a video input voltage of 1 V peak-to-peak: R3 can be omitted; R4 = 1 k.11; R5 must be silort
circuited; R6 = 1 k!.1. 
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TDA3561A J 
APPLICATION INFORMATION 

The function is described against the corresponding pin number. 

1. + 12 V power supply 

The circuit gives good operation in a supply voltage range between 8 and 13,2 V provided that the 
supply voltage for the controls is equal to the supply voltage for the TDA3561 A. All signal and control 
levels have a linear dependency on the supply voltage. The current taken by the device at 12 Vis 
typically 85 mA. It is linearly dependent on the supply voltage. 

2. Control voltage for identification 

This pin requires a detection capacitor of about 330 nF for correct operation. The voltages available 
under various signal conditions are given in the specification. 

3. Chrominance input 

The chroma signal must be a.c.-coupled to the input. Its amplitude must be between 55 mV and 
1100 mV peak-to-peak (25 mV to 500 mV peak-to-peak burst signal). All figures for the chroma 
signals are based on a colour bar signal with 75% saturation, that is the burst-to-chroma ratio of the 
input signal is 1 : 2,25. 

4. Reference voltage A.C.C. detector 

This pin must be decoupled by a capacitor of about 330 nF. The voltage at this pin is 4,9 V. 

5. Control voltage A.C.C. 

The l\.C.C. is obtained by synchronous detection of the burst signal followed by a peak detector. A 
good noise immunity is obtained in this way and an increase of the colour for weak input signals is 
prevented. The recommended capacitor value at this pin is 2,2 µF. 

6. Saturation control 

The saturation control range is in excess of 50 dB. The control voltage range is 2 to 4 V. Saturation 
control is a linear function of the control voltage. 

When the colour killer is active, the saturation control voltage is reduced to a low. level if the 
resistance of the external saturation control network is sufficiently high. Then the chroma amplifier 
supplies no signal to the demodulator. Colour switch-on can be delayed by proper choice of the time 
constant for the saturation control setting circuit. 

When the saturation control pin is connected to the power supply the colour killer circuit is overruled 
so that the colour signal is visible on the screen. In this way it is possible to adjust the oscillator 
frequency without using a frequency counter (see also pins 25 and 26). 

7. Contrast control 

The contrast control range is 20 dB for a control voltage change from+ 2 to+ 4 V. Contrast control 
is a linear function of the control voltage. The output signal is suppressed when the control voltage is 
1 V or less. If one or more output signals surpasses the level of 9 V the peak white limiter circuit 
becomes active and reduces the output signals via the contrast control by discharging C2 via an 
internal current sink. 
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8. Sandcastle and field blanking input 

The output signals are blanked if the amplitude of the input pulse is between 2 and 6,5 V. The burst 
gate and clamping circuits are activated if the input pulse exceeds a level of 7,5 V. 
The higher part of the sandcastle pulse should start just after the sync pulse to prevent clamping of 
video signal on the sync pulse. The width should be about 4 µs for proper A.C.C. operation. 

9. Video-data switching 

The insertion circuit is activated by means of this input by an input pulse between 1 V and 2 V. In 
that condition, the internal RGB signals are switched off and the inserted signals are supplied to the 
output amplifiers. If only normal operation is wanted this pin should be connected to the negative 
supply. The switching times are very short (< 20 ns) to avoid coloured edges of the inserted signals on 
the screen. 

10. Luminance signal input 

The input signal should have a peak-to-peak amplitude of 0,45 V (peak white to sync) to obtain a 
black-white output signal of 5 Vat nominal contrast. It must be a.c.-coupled to the input by a 
capacitor of about 22 nF. The signal is clamped at the input to an internal reference voltage. 
A 1 kQ luminance delay line can be applied because the luminance input impedance is made very high. 
Consequently the charging and discharging currents of the coupling capacitor are very small and do not 
influence the signal level at the input noticeably. Additionally the coupling capacitor value may be 
small. 

11. Brightness control 

The black level of the RGB outputs can be set by the voltage on this pin (see Fig. 5). The black 
level can be set higher than 4 V however the available output signal amplitude is reduced (see pin 7). 
Brightness control also operates on the black level of the inserted signals. 

12, 14, 16. RGB outputs 

The output circuits for red, green and blue are identical. Output signals are 5,25 V (R, G and Bl at 
nominal input signals and control settings. The black levels of the three outputs have the same value. 
The blanking level at the outputs is 2, 1 V. The peak white level is limited to 9,3 V. When this level 
exceeded the output signal amplitude is reduced via the contrast control (see pin 7). 

13, 15, 17. Inputs for external RGB signals 

The external signals must be a.c.-coupled to the inputs via a coupling capacitor of about 100 nF. 
Source impedance should not exceed 150 Q. The input signal required for a 5 V peak-to-peak output 
signal is 1 V peak -to-peak. At the RGB outputs the black level of the inserted signal is identical to 
that of normal RGB signals. When these inputs are not used the coupling capacitors have to be 
connected to the negative supply. 

18, 19, 20. Black level clamp capacitors 

The black level clamp capacitors for the three channels are connected to these pins. The value of each 
capacitor should be about 100 nF. 

21, 22. Inputs (B-Y) and (R-Y) demodulators 

The input signal is automatically fixed to the required level by means of the burst phase detector and 
A.C.C. generator which are connected to pin 21 and pin 22. As the burst (applied differentially to 
those pins) is kept constant by the A.C.C., the colour difference signals automatically have the correct 
value. 
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APPLICATION INFORMATION (continued) 

23, 24. Burst phase detector outputs 

At these pins the output of the burst phase detector is filtered and controls the reference oscillator. An 
adequate catching range is obtained with the time constants given in the application circuit (see Fig. 6). 

25, 26. Reference oscillator 

The frequency of the oscillator is adjusted by the variable capacitor C1. For frequency adjustment 
interconnect pin 21 and pin 22. The frequency can be measured by connecting a suitable frequency 
counter to pin 25. 

28. Output of the chroma amplifier 

Both burst and chroma signals are available at the output. The burst-to-chroma ratio at the output is 
identical to that at the input for nominal control settings. The burst signal is not affected by the 
controls. The amplitude of the input signal to the demodulator is kept constant by the A.C.C. 
Therefore the output signal at pin 28 will depend on the signal loss in the delay line. 
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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. l ___ r_D_A_3_5_6_2_A _ __, 

PAL/NTSC DECODER 

GENERAL DESCRIPTION 

The TDA3562A is a monolithic integrated decoder for the PAL and/or NTSC colour television standards. 
It combines all functions required for the identification and demodulation of PAL/NTSC signals. 
Furthermore it contains a luminance amplifier, an RGB-matrix and amplifier. These amplifiers supply 
output signals up to 4 V peak-to-peak (picture information) enabling direct drive of the discrete output 
stages. The circuit also contains separate inputs for data insertion, analogue as well as digital, which 
can be used for text display systems (e.g. Teletext/broadcast Antiope), channel number display, etc. 

Features 

• A black-current stabilizer which controls the black-currents of the three electron-guns to a level low 
enough to omit the black-level adjustment 

• Contrast control of inserted RGB signals 
• No black-level disturbance when non-synchronized external RGB signals are available on the inputs 
• NTSC capability with hue control 

QUICK REFERENCE DATA 

Supply voltage (pin 1) 

Supply current (pin 1) 

Luminance amplifier (pin 8) 

Input voltage (peak-to-peak value) 

Contrast control range 

Chrominance amplifier (pin 4) 

Input voltage range (peak-to-peak value) 

Saturation control range 

RGB matrix and amplifiers 

Output voltage at nominal luminance and contrast 
(peak-to-peak value) 

Data insertion 

Input signals (peak-to-peak value) 

Data blanking (pin 9) 

Input voltage for data insertion 

Sandcastle input (pin 7) 

Blanking input voltage 

Burst gating and clamping input voltage 

PACKAGE OUTLINE 

28-lead DI L; plastic, with internal heat spreader (SOT-117). 

Vp = V1-27 

Ip= 11 

v8-27(p-p) 

v4-27(p-p) 

V13, 15, 17-27(p-p) 

v 12, 14, 16-27(p-p) 

V9_27 

V7_27 

V7_27 

typ. 12 v 

typ. 80 mA 

typ. 450 mV 

typ. 20 dB 

40 to 1100 mV 

min. 50 dB 

typ. 4 v 

typ. 1 v 

min. 0,9 v 

typ. 1,5 v 
typ. 7 v 
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FUNCTIONAL DESCRIPTION 

Luminance amplifier 

The luminance amplifier is voltage driven and requires an input signal of 450 mV peak-to-peak (positive 
video). The luminance delay line must be connected between the i.f. amplifier and the decoder. The input 
signal is a.c. coupled to the input (pin 8). After amplification, the black level at the output of the 
preamplifier is clamped to a fixed d.c. level by the black level clamping circuit. 

During three line periods after vertical blanking, the luminance signal is blanked out and the black level 
reference voltage is inserted by a switching circuit. This black level reference voltage is controlled via 
pin 11 (brightness). At the same time the RGB signals are clamped. Noise and residual signals have no 
influence during clamping thus simple internal clamping circuitry is used. 

Chrominance amplifiers 

The chrominance amplifier has an asymmetrical input. The input signal must be a.c. coupled (pin 4) and 
have a minimum amplitude of 40 mV peak-to-peak. The gain control stage has a control range in 
excess of 30 dB, the maximum input signal must not exceed 1,1 V peak-to-peak, otherwise clipping of 
the input signal will occur. From the gain control stage the chrominance signal is fed to the saturation 
control stage. Saturation is linear controlled via pin 5. The control voltage range is 2 to 4 V, the input 
impedance is high and the saturation control range is in excess of 50 dB. The burst signal is not affected 
by saturation control. The signal is then fed to a gated amplifier which has a 12 dB higher gain during 
the chrominance signal. As a result the signal at the output (pin 28) has a burst to chrominance ratio 
which is 6 dB lower than that of the input signal when the saturation control is set at --6 dB. The 
chrominance output signal is fed to the delay line and, after matrixing, is applied to the demodulator 
input pins (pins 22 and 23). These signals are fed to the burst phase detector. 

Oscillator and identification circuit 

The burst phase detector is gated with the narrow part of the sandcastle pulse (pin 7). In the detector 
the (R-Y) and (B-Y) signals are added to provide the composite burst signal again. This composite signal 
is compared with the oscillator signal divided-by-2 (R-Y) reference signal. The control voltage is 
available at pins 24 and 25, and is also applied to the 8,8 MHz oscillator. The 4,4 MHz signal is obtained 
via the divide-by-2 circuit, which generates both the (B-Y) and (R-Y) reference signals and provides a 
goo phase shift between them. 

The flip-flop is driven by pulses obtained from the sandcastle detector. For the identification of the 
phase at PAL mode, the (R-Y) reference signal coming from the PAL switch, is compared to the 
vertical signal (R-Y) of the PAL delay line. This is carried out in the H/2 detector, which is gated during 
burst. When the phase is incorrect, the flip-flop gets a re:;et from the identification circuit. When the 
phase is correct, the output voltage of the H/2 detector is directly related to the burst amplitude so 
that this voltage can be used for the a.c.c. To avoid 'blooming-up' of the picture under weak input 
signal conditions the a.c.c. voltage is generated by peak detection of the H/2 detector output signal. 

The killer and identification circuits get their information from a gated output signal of the H/2 
detector. Killing is obtained via the saturation control stage and the demodulators to obtain good 
suppression. The time constant of the saturation control (pin 5) provides a delayed switch-on after 
killing. 

Adjustment of the oscillator is achieved by variation of the burst phase detector load resistance 
between pins 24 and 25 (see Fig. 7). With this application the trimmer capacitor in series with the 
8,8 MHz crystal (pin 26) can be replaced by a fixed value capacitor to compensate for unbalance of 
the phase detector. 
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FUNCTIONAL DESCRIPTION (continued) 

Demodulator 

The (R-Y) and (B-Y) demodulators are driven by the colour difference signals from the delay-line 
matrix circuit and the reference signals from the 8,8 MHz divider circuit. The ( R-Y) reference signal 
is fed via the PAL-switch. The output signals are fed to the Rand B matrix circuits and to the (G-Y) 
matrix to provide the (G-Y) signal which is applied to the G-matrix .. The demodulation circuits are 
killed and blanked by by-passing the input signals. 

NTSC mode 

The NTSC mode is switched on when the voltage at the burst phase detector outputs (pins 24 and 25) 
is adjusted below 9 V. To ensure reliable application the phase detector load resistors are external. 
When the TDA3562A is used only for PAL these two 33 kn resistors must be connected to+ 12 V 
(see Fig. 7). For PAL/NTSC application the value of each resistor must be reduced to 10 kn and 
connected to the slider of a potentiometer (see Fig. 8). The switching transistor brings the voltage at 
pins 24 and 25 below 9 V which switches the circuit to the NTSC mode. The position of the PAL flip
flop ensures that the correct phase of the (R-Y) reference signal is supplied to the (R-Y) demodulator. 
The drive to the H/2 detector is now provided by the (B-Y) reference signal. In the PAL mode it is 
driven by the ( R-Y) reference signal. 

Hue control is realized by changing the phase of the reference drive to the burst phase detector. This is 
achieved by varying the voltage at pins 24 and 25 between 7,5 and 8,5 V, nominal position 8,0 V. The 
hue control characteristic is shown in Fig. 5. 

RGB matrix and amplifiers 

The three matrix and amplifier circuits are identical and only one circuit will be described. 

The luminance and the colour difference signals are added in the matrix circuit to obtain the colour 
signal, which is then fed 10 the contrast control stage. The contrast control voltage is supplied to pin 6 
(high-input impedance). The control range is+ 5 dB to -15 dB nominal. The relationship between the 
control voltage and the gain is linear (see Fig. 2). 

During the 3-line period after blanking a pulse is inserted at the output of the contrast control stage. 
The amplitude of this pulse is varied by a control voltage at pin 11. This applies a variable offset to the 
normal black level, thus providing brightness control. The brightness control range is 1 V to 3 V. 

While this offset level is present, the 'black-current' input impedance (pin 18) is high and the internal 
clamp circuit is activated. The clamp circuit then compares the reference voltage at pin 19 with the 
voltage developed across the external resistor network RA and RB (pin 18) which is provided by 
picture tube beam current. The output of the comparator is stored in capacitors connected from pins 
10, 20 and 21 to ground which controls the black level at the output. The reference voltage is composed 
by the resistor divider network and the leakage current of the picture tube into this bleeder. During 
vertical blanking, this voltage is stored in the capacitor connected to pin 19, which ensures that the 
leakage current of the CRT does not influence the black current measurement. 

The RGB output signals can never exceed a level of 10 V. When the signal tends to exceed this level 
the output signal is clipped. The black level at the outputs (pins 13, 15 and 17) will be about 3 V. 
This level depends on the spread of the guns of the picture tube. If a beam current stabilizer is not 
used it is possible to stabilize the black levels at the outputs, which in this application must be 
connected to the black current measuring input (pin 18) via a resistor network. 
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Data insertion 

Each colour amplifier has a separate input for data insertion. A 1 V peak-to-peak input signal provides 
a 4 V peak-to-peak output signal. To avoid the 'black-level' of the inserted signal differing from the 
black level of the normal video signal, the data is clamped to the black level of the luminance signal. 
Therefore a.c. coupling is required for the data inputs. To avoid a disturbance of the blanking level due 
to the clamping circuit, the source impedance of the driver circuit must not exceed 150 n. 
The data insertion circuit is activated by the data blanking input (pin 9). When the voltage at this pin 
exceeds a level of 0,9 V, the RGB matrix circuits are switched ott and the data amplifiers are switched 
on. To avoid coloured edges, the data blanking switching time is short. 

The amplitude of the data output signals is controlled by the contrast control at pin 6. The black level 
is equal to the video black level and can be varied between 2 and 4 V (nominal condition) by the bright
ness control voltage at pin 11. 

Non-synchronized data signals do not disturb the black level of the internal signals. 

Blanking of RGB and data signals 

Both the RGB and data signals can be blanked via the sandcastle input (pin 7). A slicing level of 1,5 V 
is used for this blanking function, so that the wide part of the sandcastle pulse is separated from the 
remainder of the pulse. During blanking a level of+ 1 V is available at the output. 

RATINGS 

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

Supply voltage (pin 1) V p ~ V 1 27 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From junction to ambient (in free air) 

max. 13,2 V 

max. 1,7 W 

-25to+150 oc 

25 to+ 70 oc 

40 K/W 
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TDA3562A J 
CHARACTERISTICS 

Vp = V1-27 = 12 V; Tamb ~ 25 V; unless otherwise specified 

parameter 

Supply (pin 1) 

Supply voltage 

Supply current 

Tota I power di ssipation 

Luminance am plifier (pin 8) 

Input voltage ( note 1) 
(peak-to-pea k value) 

ore clipping Input level bef 

Input current 

Contrast contr 

Input current c 

ol range (see Fig. 2) 

ontrast control 

mplifier (pin 4) Chrominance a 

Input voltage ( note 2) 
(peak-to-pea k value) 

ce Input impedan 

Input capacitan 

A.C.C. control 

Change of the 

ce 

range 

burst si~nal at the output 
over the who le control range 

l contrast/saturation Gain at nomina 
pin 4 to pin 28 (note 3) 

o burst ratio at nominal Chrominance t 
saturation (n otes 2 and 3) at pin 28 

ut voltage Maximum outp 
(peak-to-pea k value); RL = 2 k&1 

Distortion of c 

at V28-27(p 
up to V4_27 

hrominance amplifier 
-p) = 2 V (output) 
(p-p) = 1 V (input) 

onse between 0 and 5 MHz 

trol range (see Fig. 3) 

Frequency resp 

Saturation con 

Input currents 

Cross-coupling 

aturation control (pin 5) 

between luminance 
and chromin ance amplifier (note 4) 

ratio Signal-to-noise 
at nominal i nput signal (note 5) 

ween burst and chrominance Phase shift bet 
at nominal c .ontrast/satu ration 

Output impeda 

Output current 

nee of chrominance amplifier 

506 December 1982 

symbol 

Vp=V1-27 

Ip= 11 

Ptot 

Vs-27(p-p) 

Vs-27 

lg 

17 

v4-27lp-p) 

IZ4_27I 

C4_27 

v 28-27 (p-p) 

d 

C\'.28-4 

15 

S/N 

6..p 

IZ23_27I 

123 

min. typ. max. unit 

10,8 12 13,2 v 
- 80 110 mA 

0,95 1,3 w 

-- 0,45 - v 
-- - 1 v 
- 0, 1 1 µA 

-15 - +5 dB 

- -- 15 µA 

40 390 1100 mV 

- 10 - k&1 

- - 6,5 pF 

30 - - dB 

- - 1 dB 

34 - - dB 

- 12 - dB 

4 5 -- v 

- - 5 % 

- - -2 dB 

50 - - dB 

- - 20 µA 

- - -46 dB 

56 - ·- dB 

- - ±5 deg 

10 - &1 

- - 15 mA 
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parameter symbol 
·-+---

Reference part 

Phase-locked-loop 
catching range (note 6) M 

phase shift for± 400 Hz deviation 
of fosc (note 6) C.cp 

Oscillator 
temperature coefficient 
of oscillator frequency (note 6) TCosc 

frequency variation when supply voltage 
increases from 10 V to 13,2 V (note 6) L'lfosc 

input resistance (pin 26) R26 27 

input capacitance (pin 26) C2527 

A.C.C. generation (pin 2) 
control voltage at nominal input signal V2.27 

control voltage without chrorninance iutl V227 

colour-off voltage V2.27 

colour-on voltage V227 

identification-on voltage V2.27 

change in burst amplitude with 
temperature 

voltage at pin 3 at nominal input signal V3.27 

Demodulator part 

Input burst signal amplitude 
(peak-to-peak value) 
between pins 23 and 27 (note 7) V23-27(p-p) 

Input impedance 
between pins 22 or 23 and 27 IZ22 27/23-27 

Ratio of demodulated signals (note 8) v 17-27 (B-Y)/(R-Y) ---

V1327 

(G-Y)/(R-Y); no (B-Y) signal 
V15-27 

V1327 

(G-Y)/(B-Y); no (R-Y) signal 
v 15-27 

V1]~2.7 

Frequency response between 0 and 1 MHz 

Cross-talk between colour difference signals 

Phase difference between (R-Y) signal 
and (R-Y) reference signal C.cp 

Phase difference between (R-Y) 
and (B-Y) reference signals C.cp 

min. typ. max. unit 

500 700 - Hz 

- - 5 deg 

·- -2 ii( 

·- 40 - Hz 

400 - S! 

-· - 10 pF 

- 4,5 - v 
- 2,0 - v 
- 2,8 -- v 
- 3,0 ·-· v 

1,7 v 

- 0,1 0,25 %/I< 

- 5, 1 -· v 

- 80 - mV 

- 1 - ld2 

- 1,78± 10')(, -

- -0,51i10% -· 

- -0,19±25% -

- ·- -3 dB 

40 - - dB 

-- -- 5 deg 

85 90 95 deg 

December 1982 507 



TDA3562A J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

RGB matrix and amplifiers 

Output voltage (peak-to-peak value) 
at nominal luminance/contrast 
(black-to-white) (note 3) v 13, 15, 17-27(p-p) 3,5 4 4,5 v 

Output voltage at pin 13 (peak-to-peak 
value) at nominal contrast/saturation 
and no luminance signal to (R-Y) V13-27(p-p) - 4,2 - v 

Maximum peak-white level V13,15,17(m) 9,7 10 10,3 v 
Available output current (pins 13, 15', 17) 113,15,17 10 - ·-- mA 

Difference between black level and 
measuring level at the output 
for a brightness control voltage 
at pin 11 of 2 V (note 9) liV13,15,17-27 - 0 - v 

Difference in black level between 
the three channels without black 
current stabilization (note 10) - ·- 100 mV 

Control range of black-current stabilization 
atVbl =3V;V11-27=2V - - ±2 v 

Black level shift with vision contents - - 40 mV 

Brightness control voltage range see Fig. 4 

Brightness control input current 111 ·- - 5 µA 
Variation of black level with temperature liV/liT - 0 - mV/KJ 

Variation of black level with contrast* liV - - 100 mV 

Relative spread between the R, G 
and B output signals - - 10 % 

Relative black-level variation between the 
three channels during variation of 
contrast, brightness and supply voltage 
(± 10%) - 0 20 mV 

Differential black-level drift 
over a temperature range of 40 oc * - 0 20 mV 

Blanking level at the RGB outputs - 0,95 1, 1 v 
Difference in blanking level 

of the three channels - 0 - mV 

Differential drift of the blanking levels 
over a temperature range of 40 oc - 0 - mV 

Tracking of output black level liVbl Vp 
with supply voltage \i'"bl x Ii v p - 1 -

Tracking of contrast control between the 
three channels over a control range 
at 10 dB - - 0,5 dB 

* With respect to the measuring pulses. 
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parameter 

Output signal during the clamp pulse (3L) 
after switch-on 

Signal-to-noise ratio of output signals 
(note 5) 

Residual 4,4 MHz signal at RGB outputs 
(peak-to-peak value) 

Residual 8,8 MHz signal and higher 
harmonics at the RGB outputs 
(peak-to-peak value) 

Output impedance of RGB outputs 

Frequency response of total luminance 
and RGB amplifier circuits 
for f; 0 to 5 MHz 

Current source of output stage 

Difference of black level at the three 
outputs at nominal brightness• 

Tracking of brightness control 

Data insertion (pins 12, 14 and 16) 

Input signals (peak-to-peak value) for an 
RGB output voltage of 4 V 
(peak-to-peak) at nominal contrast 

Difference between the black levels 
of the RGB signals and the inserted 
signals at the output (note 11) 

Output rise time 

Differential delay time for the 
three channels 

Input current 

Data blanking (pin 9) 

Input voltage for no data insertion 

I 

Input voltage for data insertion 

Maximum input voltage 

Delay of data blanking 

Input resistance 

Suppression of the internal RG B signals 
when Vg.27 > 0,9 V 

*With respect to the measuring pulses. 

symbol 

S/N 

IZ13, 15, 17-27i 

v 12, 14, 16-27(p-p) 

!:iV 

tr 

td 

112,14,16 

Vg.27 

Vg.27 

Vg.27(m) 

td 

Rg.27 

min. typ. max. unit 

7,5 -··- - v 

62 -- - dB 

- -- 50 mV 

- -- 150 mV 

- 50 - n 

I 

- -1 -3 dB 

2 3 - mA 

- - 10 mV 

··- - 2 % 

0,9 1 1,1 v 

- - 100 mV 

-- - 80 ns 

- 0 40 ns 

- - 10 µA 

- - 0,4 v 
0,9 - - v 
- - 3 v 
- - 20 ns 

7 10 13 kn 

46 - - dB 

--'----
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CHARACTERISTICS (continued) 

~~~~::~-i-np~:(~i~~~~==-=r ;~bol __ -_-_-_·--------------+-~m_i~_·====t=Y=P=· ====m~a-~_-. -t-~-u-~n~it-= 

Level at which the RGB blanking is 
activated V7_27 

Level at which the horizontal 
pulses are separated 

Level at which burst gating and 
clamping pulse are separated 

Delay between black level clamping 
and burst gating pulse 

Input current 
at V7_27 = 0 to 1 V 

at V7.27 ~· 1 to 8,5 V 

at V7_27 = 8,5 to 12 V 

Black current stabilization (pin 18) 

D.C. bias voltage 

Difference between input voltage for 
'black' current and leakage current 

Input current during 'black' current 

Input current during scan 

Internal limiting at pin 10 

Switching threshold for 
'black' current control ON 

Input resistance during scan 

D.C. input current during scan 
at pins 10, 20 and 21 

Maximum charge/discharge current during 
measuring time at pins 10, 19,20 and 21 

NTSC 

Level at which the PAL/NTSC switch is 
activated (pins 24 and 25) 

Average output current (note 12) 

Hue control 
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V7.27 

V18-27 

/J.V 

113 

113 

V10-27 

I 10,20,21 

lc/d 

3 

6,5 

3,5 
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Notes to the characteristics 
1. Signal with the negative-going sync; amplitude includes sync amplitude. 

2. Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2 : 1. 

3. Nominal contrast is specified as the maximum contrast -5 dB and nominal saturation as the 
maximum saturation -6 dB. 

4. Cross coupling is measured under the following condition: input signal nominal, contrast and 
saturation such that nominal output signals are obtained. The signals at the output at which no 
signal should be available must be compared with the nominal output signal at that output. 

5. The signal-to-noise ratio is defined as peak-to-peak signal with respect to r.m.s. noise. 

6. All frequency variations are referred to 4,4 MHz carrier frequency. 

7. These signal amplitudes are determined by the a.c.c. circuit of the reference part. 

8. The demodulators are driven by a chrominance signal of equal amplitude forthe ( R-Y) and the (B-Y) 
components. The phase of the (R-Y) chrominance signal equals the phase of the (R-Y) reference 
signal. This also applies to the (B-Y) signals. 

9. This value depends on the gain setting of the RGB output amplifiers and the drift of the picture 
tube guns. Higher black level values are possible (up to 5 V) but in that application the amplitude 
of the output signal is reduced. 

10. The variation of the black-level during brightness control in the three different channels is directly 
dependent on the gain of each channel. Discolouration during adjustments of contrast and bright
ness does not occur because amplitude and the black-level change with brightness control are 
directly related. 

11. This difference occurs when the source impedance of the data signals is 150 n and the black level 
clamp pulse width is 4 µs (sandcastle pulse). For a lower impedance the difference will be lower. 

12. The voltage at pins 24 and 25 can be changed by connecting the load resistors ( 10 kD. in this 
application) to the slider bar of the hue control potentiometer (see Fig. 8). When the transistor is 
switched on, the voltage at pins 24 and 25 is reduced below 9 V, and the circuit is switched to 
NTSC mode. 
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as a function of the brightness control input 
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Fig. 7 Application diagram showing the TDA3562A for a PAL decoder. 
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Fig. 8 Application diagram showing the TDA3562A for a PAL/NTSC decoder. 
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Fig_ 9 PAL/SE CAM application circuit diagram using the TDA3590 and TDA3562A. 

Note to pin 5 TDA3590: 

V5_2 < 1 V; horizontal identification and black level clamping. 
V5_2 > 11 V; vertical identification and artificial black level. 
V5_2 ~ 5 to 7 V; horizontal identification and artificial black level. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development sumples 

rnade available for evaluation. It does not necessarily 

imply that the device will go into reqular production. 

NTSC DECODER 

GENERAL DESCRIPTION 

TDA3563 

The TDA3563 is a monolithic integrated colour decoder for the NTSC standard. It combines all 
functions required for the identification and demodulation of NTSC signals. Furthermore it contains 
a luminance amplifier, an RGB-matrix and amplifier. These amplifiers supply signals up to 5,3 V 
peak-to-peak (picture information) enabling direct drive of the output stages. The circuit also 
contains inputs for data insertion, analogue as well as digital, which can be used for Teletext 
information, channel number display, etc. 

QUICK REFERENCE DATA 

Supply voltage (pin 1) Vp=V1-27 typ. 12 v 
Supply current (pin 1) Ip= I 1 typ. 85 mA 

Luminance input signal 
(peak-to-peak value) V1027(pp) typ. 0,45 v 

Chrominance input signal 
(peak-to-peak value) V327(pp) 55 to 1100 mV 

Data input signals 
(peak-to-peak value) v 13;15;17-27 (p-p) typ. v 

RGB output signals at nominal contrast and saturation 
(peak-to-peak value) v 12;14;16-27(p p) typ. 5,3 v 

Contrast control range typ. 20 dB 

Saturation control range min. 50 dB 

Input voltage for fast video-data signal switching V927 min. 0,9 v 
Blanking input voltage V8-27 typ. 1,5 v 
Burst gating and black-level gating input voltage V8-27 typ. 7 v 

PACKAGE OUTLINE 

28-lead DI L; plastic, with internal heat spreader (SOT-117). 

December 1982 517 



TDA3563 J 

518 December 1982 

E 
E 
"' ro 

-0 

-" u 
0 
en 

.~ 
u.. 



<! 

~ 
Cl 
w 
...J 
c.. 
::2: 
~ 
1-z 
w 
::2: c.. 
0 
...J 
w 
> w 
Cl 

TDA3563 

RATINGS 

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

Supply voltage (pin 1) Vp = V 1-27 max. 13,2 v 
1,7 w Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From junction to ambient (in free air) Rth j-a 

max. 

-25 to + 150 oc 

-25 to +65 oc 

50 K/W 
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TDA3563 J 
CHARACTERISTICS 

Vp = V 1-27 = 12 V; T amb = 25 °c; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 1) 

Supply voltage Vp=V1-27 10 12 13,2 v 

Supply current Ip= 11 -- 85 115 mA 

Total power dissipation Ptot - 1 1,4 w 

Luminance amplifier 

Input voltage (note 1) 
(peak-to-peak value) v 10-27(p-p) - 0,45 - v 

Contrast control range (see Fig. 2) -17 - +3 dB 

Control voltage for an attenuation 
of 40 dB - 1,2 - v 

Contrast control input current 17 - - 15 µA 

Chrominance amplifier 

I 

Input voltage (note 2) 
(peak-to-peak value) v3-27(p-p) 55 550 1100 mV 

A.C.C. control range 30 - - dB 

Change of the burst signal at the 
output over the whole control range - - 1 dB 

Output voltage (note 3) 
(peak-to-peak value) 
at a burst signal of 0,3 V peak to peak V23_27 - 0,15 - v 

Maximum output voltage range 
(peak-to-peak value); RL = 2 k.Q V28-27 - 4 - v 

Frequency response between 0 and 5 MHz 0'28-3 - - -2 dB 

Saturation control range (see Fig. 3) 50 -- -- dB 

Saturation control input current 15 - - 20 µA 

Output impedance of chrominance 
amplifier 1z28-271 - 25 - .Q 

Output current 123 - - 10 mA 

Reference part 

Phase-locked loop 

Catching range (note 4) Af 500 700 - Hz 

Phase shift (notes 4 and 5) Acp - - 5 deg 

Oscillator 

Temperature coefficient of oscillator 
frequency (note 4) TCosc - -1,5 - Hz/K 

Frequency variation when supply voltage 
increases from 10 V to 13,2 V (note 4) Mose -- 40 - Hz 
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parameter 

Reference part (continued) 

Oscillator (continued) 

Input resistance (pin 26) 

Input capacitance (pin 26) 

A. C. C. generation (pin 2) 

Control voltage at nominal input signal 

Control voltage without chrominance 
input 

Colour-off voltage 

Colour-on voltage 

Hue control 

Control range 

Demodulator part 

Input burst signal amplitude 
(peak-to-peak value) 

Ratio for demodulated signals for equal 
input signal amplitudes 

(B Y)/(R-Y) 

(G Y)/(R Y); no (B-Y) signal 

(G-Y)/(B Y); no (R-Y) signal 

Frequency response between 0 and 1 MHz 

R GB matrix and amplifiers 

Output voltage (note 3) 
(peak-to-peak value) 
at nominal luminance/contrast 
(black-to-white) 

Maximum peak-white level (note 6) 

Maximum output current 

Output black level voltage 
for brightness control of 2 V 

Brightness control voltage range 

Brightness control input current 

Relative spread between R, G and B 
output signals 

Blanking level at RGB outputs 

Tracking of output black level 
with supply voltage 

~----· -- --------·--·-· ------

symbol 

R26-27 

C26-27 

V2-27 

V2-27 

V2-27 

V2-27 

V21-27(pp) 

V16-27 
----
V1227 

V1427 

V12-27 

V14-27 
------
Vrn-21 

V12;14;16-27 

V12;14;16-27 

I 12;14;16 

111 

Li vb1 Vp 
--x--
Vbl Li Vp 

min. typ. max. unit I 

- 400 - n 
- - 10 pF 

·-- 5,0 ·- v 

·- 2,7 - v 

- 3,0 - v 

- 3,3 - v 

± 50 ·- -- deg 

- 300 -- mV 

- 1,06± 10% -

- -0,27±20% -

- -0,2±20% -

- - -3 dB 

4,5 5,3 6,3 v 

9,0 9,3 9,6 v 
_,, - 10 mA 

- 2,7 -- v 

see Fig. 4 

- - 50 µA 

- - 10 % 

1,9 2, 1 2,3 v 

- 1,1 -
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TDA3563 J 
CHARACTERISTICS (continued) 

f :•~:::7,., '"d 'mphh'~~":"~;"""d) 
Output impedance of RGB outputs 

Frequency response of total 
luminance and RGB amplifier 
circuits for f ~ 0 to 5 MHz 

Data insertion 

symbol 

-~1-
max. unit 

IZ12;14;16-271 -- 50 Q 

--3 dB 

Input signals (peak-to-peak value) 
for an RGB output voltage of 5 V 
(peak-to-peak) v 13;15;17-27(p-p) 0,9 1,1 v 

Data blanking (pin 9) 

Input voltage for no data insertion Vg.27 0,3 v 
Input voltage for data insertion Vg.27 ~9 v 
Maximum i;i1,ut voltage V9-27(m) 2 v 
Delay of data blanking td 20 ns 

Input current lg 35 µA 

Sandcastle input ( pi'n S) 

Level at which RGB blanking is 
activated Vs27 

Level at which burst gating and 
clamping pulse are separated Vs27 

Delay between black level clamping 
and burst gating pulse td 

Input current 
at Vs 27 ~ o to 1 V l ,, at Vs 27 = 1 to S,5 V 

-- :_: at Vs.27 - S,5 to 12 V 

i 
I 2 

. I 

I 7,0 II 7,5 

I 0,4 

J~ __ Lli 
1,5 

6,5 

v 

v 

µs 

Notes to the characteristics 

1 Signal with nelJative-going sync; amplitude includes sync amplitude. 

2. Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2: 1. 

3. At non1inal contrast and saturation. Nominal contrast is specified as the maximum contrast -3 dB 
and nominal satura1ion as the maximum saturation -6 dB. 

4. All frequency variations are referred to 3,5S MHz carrier frequency. 

5. For L 400 Hz deviation of the oscillator frequency. 

6. If the typical voltage for this white level is exceeded, the output voltage is reduced by discharging 
the capacitor at pin 7 (contrast control); discharge current is 1,5 mA. 
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TDA3563 J 
APPLICATION INFORMATION 

The function is described against the corresponding pin number. 

1. + 12 V power supply 

The circuit gives good operation in a supply voltage range between 8 and 13,2 V provided that the 
supply voltage for the controls is equal to the supply voltage of the TDA3563. All signal and control 
levels have a linear dependency on the supply voltage. The current consumed by the IC at+ 12 V is 
typically 85 mA. It is linearly dependent on the supply voltage. 

2. Control voltage for identification 

The output pulses of the a.c.c. detector are detected with a sample-and-hold circuit to obtain 
information for the colour killer. The output is available at pin 2. 

3. Chrominance input 

The chrominance signal must be a.c.-coupled to the input. Its amplitude must be between 55 and 
1100mV peak-to-peak (25 to 500 mV peak-to-peak burst signal). All figures for the chrominance 
signals are based on a colour bar signal with 75% saturation, that is if the burst-to-chrominance ratio 
of the input is 1 : 2,2. 

4. Control voltage a.c.c. detector 

The shifted burst signal is synchronously demodulated in a separate a.c.c. detector to generate the 
a.c.c. voltage. The output pulses of this detector are peak detected to control the gain of the 
chrominance amplifier, thus preventing blooming-up of the colour during weak signal reception. 

5. Decoupling of the goo phase shift circuit 

A control circuit is required in the goo phase shift circuit to make the chrominance voltage independent 
of the hue setting. The control circuit is decoupled by a capacitor at this pin. 

6. Saturation control 

The saturation control range is in excess of 50 dB. The control voltage range is 2 to 4 V. Saturation 
control is a linear function of the control voltage. 

When the colour killer is active, the saturation control voltage is reduced to a low level if the 
resistance of the external control network is sufficiently high. Then the chrominance amplifier 
supplies no signal to the demodulator. Colour switch-on can be delayed by proper choice of the time 
constant for the saturation control setting circuit. 

When the saturation control pin is connected to the power supply the colour killer circuit is overruled 
so that the colour signal is visible on the screen. In this way it is possible to adjust the oscillator frequency 
without using a frequency counter {see also pins 24 and 26). 

7. Contrast control 

The contrast control range is 20 dB for a control voltage change from + 2 V to + 4 V. Contrast control 
is a linear function of the control voltage. The output signal is suppressed when the control voltage is 
1 V or less. If one or more output signals surpasses the level of g V the peak-white limiter circuit 
becomes active and reduces the output signals via the contrast control by discharging a 10 µF capacitor 
via an internal current sink. 

8. Sandcastle and vertical blanking input 

The output signals are blanked if the amplitude of the pulse is between 2 V and 6,5 V. The burst gate 
and clamping circuits are activated if the input pulse exceeds a level of 7,5 V. The higher part of the 
sandcastle pulse should start just after the sync pulse to prevent clamping of the video signal on the 
sync pulse. The duration should be about 4 µs for proper a.c.c. operation. 
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9. Video-data switching 

The insertion circuit is activated by means of this input by an input pulse between 1 and 2 V. In that 
condition, the internal RGB signals are switched off and the inserted signals are supplied to the 
output amplifiers. If only normal operation is wanted this µin should be connected to ground (pin 27). 

The switching times are very short (< 20 ns) to avoid coloured edges of the inserted signals on the screen. 

10. Luminance signal input 

The inrut signnl shot1ld have a reak-to-peak amplitude of 0,45 V (peak-white to sync) to obtain a 
black-white output signal of 5,3 Vat nominal contrast. It must be a.c.-coupled to the input by a capacitor 
of about 22 nF. The signal is clamped at the input to an internal reference voltage. The 1 kH luminance 
delay line can be applied because the luminance impedance is very high. Consequently the charging 
and discharging currents of the coupling capacitor are very small and do not influence the signal level 
at the input noticeably. Additionally the coupling capacitor value may be small. 

11. Brightness control 

The black level of the RGB outputs can be set by the voltage on this pin (see Fig. 4). The minimum 
black level is identical to the blanking level. The black level can be set higher than 4 V, however, the 
available output signal amplitude is reduced (see also pin 7). Brightness control also operates on the 
black level of the inserted signals. 

12, 14. 16. RGB outputs 

The output circuits for red, green and blue are identical. Output signals are 5,3 V (black-white) for 
nominal input signals and control settings. The black levels of the three outputs have the same value. 
The blanking level at the outputs is 2, 1 V. The peak-white level is limited to 9 V. \!\/hen this l~vel is 
exceeded the output signal amplitude is reduced via the contrast control (see also pin 7). 

13, 15, 17. Inputs for external RGB signals 

The external signals must be a.c.-coupled to the inputs via a coupling capacitor of about 100 n F. 
Source impedance should not ex,ceed 150 ~2. The input signal required for a 5 V peak-to-peak output 
signal is 1 V peak to peak. At the RGB outputs the black level of the inserted signal is identical to that 
of normal RGB signals. \!\/hen these inputs are not used the coupling capacitors have to be connected 
to ground (pin 27). 

18, 19, 20. Black level clamp capacitors 

The black level clamp capacitors for the three channels are connected to these pins. The value of each 
capacitor should be about 100 nF. 

21, 22. Demodulator input and reference signal phase adjustment 

The (R-Y) and (8-Y) demodulator inputs are internally connected (pin 21). The phase angle between 
the two reference carriers is 115°. At the nominal hue adjustment the (B-Y) signal is demodulated with 
a difference of oo. The phase shift of 1150 can be changing the voltage at pin 22. The gain at the two 
demodulators is identical. The (G-Y) is composed of -0,27(R-Y) -0,22(B-Y). 

23, 25. Hue control 

The hue control is obtained by changing the phase of the input signal of the burst phase detector with 
respect to the demodulator input signal. This phase shift is obtained by generating a goo shifted sine
wave via a i\/Jiller integrator (biased via pin 23) which is mixed with the original burst signal. 

Decern ber 1982 525 



--

TDA3563 j 
APPLICATION INFORMATION (continued) 

24, 26. Reference oscillator 

As the burst phase detector has an asymmetrical output the oscillator can be adjusted by changing the 
voltage of the output (pin 24) via a high-ohmic resistor. The capacitor in series with the oscillator 
crystal must then have a fixed value. When pin 6 (saturation control) is connected to the positive supply 
line the burst phase detector is based in its nominal position and the colour killer is overruled. This 
position can therefore be used for the adjustment of the oscillator. 

27. Ground 

28. Output of the chrominance amplifier 

The (R-Y) and (B-Y) demodulator input (pin 21) is a.c.-coupled to this output. 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 

made available for evaluation. Jt does not necessarily 

imply that the device will go into regular production 

NTSC DECODER 

GENERAL DESCRIPTION 

l TDA3564 

--

The TDA3564 is a monolithic integrated decoder for the NTSC colour television standards. It combines 
all functions required for the demodulation of NTSC signals. Furthermore it contains a luminance 
amplifier, an RGB-matrix and amplifier. These amplifiers supply output signals up to 5 V peak-to-peak 
(picture information) enabling direct drive of the discrete output stages. 

QUICK REFERENCE DATA 

Supply voltage (pin 1) 

Supply current (pin 1) 

Luminance input signal (pin 9) 

Input voltage (peak-to-peak value) 

Contrast control range 

Chrominance amplifier (pin 3) 

Input voltage range 
(peak-to-peak value) 

Saturation control range 

RGB matrix and amplifiers 

Output voltage at nominal luminance 
input signal and nominal contrast 
(peak-to-peak value) 

Sandcastle input (pin 8) 

Blanking input voltage 

Burst gating and clamping input voltage 

PACKAGE OUTLINE 

Vp=V1.23 typ. 12 v 
Ip= 11 typ. 85 mA 

V9-23(p-p) typ. 450 mV 

typ. -17 to+ 3 dB 

V3.23(p-p) 55 to 1100 mV 

min. 50 dB 

V13, 14, 15-23(pp) typ. 

V3.23 

V3.23 

typ. 

typ. 

5 v 

1,5 v 
7 v 

24-lead DI L; plastic, with internal heat spreader (SOT-101 A, B). 
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FUNCTIONAL DESCRIPTION 

Luminance amplifier 

The luminance amplifier is voltage driven and requires an input signal of 450 mV peak-to-peak (positive 
video). The luminance delay line must be connected between the i.f. amplifier and the decoder. The 
input signal is a.c. coupled to the input (pin 9). 

The black level at the output of the preamplifier is clamped to a fixed d.c. level by the black level 
clamping circuit. The high input imperlance of the luminance amplifier minimizes disturbance of the 
input signal black level by the source impedance (delay line matching resistors). 

During clamping the low input impedance reduces noise and residual signals. After clamping the signal 
is fed to a peaking stage. The overshoot is defined by the capacitor connected to pin 10 and the peaking 
is adjusted by the control voltage at pin 11. 

The peaking stage is followed by a contrast control stage. The contrast control voltage range (pin 7) is 
nominally -17 to+ 3 dB. The linear relationship between the contrast control voltage and the gain is 
shown in Fig. 2. 

Chrominance amplifier 

The chrominance amplifier has an asymmetrical input. The input signal must be a.c. coupled (pin 3) 
and have a minimum amplitude of 55 mV peak-to-peak. The gain control stage has a control range in 
excess of 30 dB, the maximum input signal must not exceed 1, 1 V peak-to-peak, otherwise clipping of 
the input signal will occur. From the gain control stage the chrominance signal is fed to the saturation 
and contrast control stages. Chrominance and luminance contrast control stages are directly coupled 
to obtain good tracking. Saturation is linearly controlled via pin 6 (see Fig. 3). The control voltage 
range is 2 V to 4 V, the input impedance is high and the saturation control range is in excess of 50 dB. 
The burst signal is not affected by saturation control. The output signal at pin 24 is a.c. coupled to the 
demodulators via pin 17. 

Oscillator and a.c.c. detector 

The 7, 16 MHz reference oscillator operates at twice the subcarrier frequency. The reference signals for 
the I R-Y) and (B-Y) demodulators, burst phase detector and a.c.c. detector are obtained via the 
divide-by-2 circuit, which provides a 900 phase shift. The oscillator is controlled by the burst phase 
detector, which is gated with the narrow part of the sandcastle pulse (pin 8). As the burst phase 
detector has an asymmetrical output the oscillator can be adjusted by changing the voltage of the 
output (pin 21) via a high-ohmic resistor. The capacitor in series with the oscillator crystal must then 
have a fixed value. When pin 6 (saturation control) is connected to the positive supply line the burst 
signal is suppressed and the colour killer is overruled. This position can therefore be used for adjustment 
of the oscillator. The adjustment is visible on the screen. 

The hue control is obtained by changing the phase of the input sigqal of the burst phase detector with 
respect to the chrominance signal applied to the demodulators. This phase shift is obtained by gener
ating a 90° shifted sine-wave via a Miller integrator (biased via pin 19) which is mixed with the 
original burst signal. A control circuit is required in the 900 phase shift circuit to make the chrominance 
voltage independent of the hue setting. This control circuit is decoupled by a capacitor connected to 
pin 5. 

Oscillator and a.c.c. detector 

As the shifted burst signal is synchronously demodulated in a separate a.c.c. detector to generate the 
a.c.c. voltage, it is not affected by the hue control. The output pulses of this detector are peak detected 
(pin 4) to control the gain of the chrominance amplifier, thus preventing blooming-up of the colour 
during weak signal reception. This ensures reliable operation of the colour killer. During colour killing 
the colour channel is blocked by switching-off saturation control and the demodulators. 
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FUNCTIONAL DESCRIPTION (continued) 

Demodulators 

The ( R-Y) and (B-Y) demodulators are driven by the chrominance signal (pin 24) and the reference 
signals from the 7, 16 MHz divider circuit. The phase angle between the two reference carriers is 115°. 
This is achieved by the ( R-Y) demodulator receiving an additional phase shift by mixing the two signals 
from the divider circuit. The phase shift of 1150 can be varied between goo and 1400 by changing the 
bias voltage at pin 18. The dernodulator output signals are fed to R and B matrix circuits ;ind to the 
(G-Y) matrix to provide the (G-Y) signal which is applied to the G matrix. The demodulator circuits 
are killed and blanked by by-passing the input signals. 

RGB matrix and amplifiers 

The three matrix and amplifier circuits are identical and only one circuit will be described. 
The luminance and the colour difference signals are added in the matrix circuit to obtain'the colour 
signal. Output signals are 5 V(p-p) (black-white) for the following nominal input signals and control 
settings. 

• Luminance 450 mV(p-p) 
• Chrominance 550 mV(p-p) (burst-to-chrominance ratio of the input 1: 2,2) 
• Contrast -3 dB max. 
• Saturatio~ -6 dB max. 

The maximum output voltage is approximately 7 V(p-p)· 
The black level of the blue channel is compared with a variable external reference level (pin 12) which 
provides brightness control. The brightness control range is 1 V to 3,2 V (see Fig. 4). The control 
voltage is stored in a capacitor (connected to pin 16) and controls the black level at the output (pin 15) 
between 2 V and 4 V, via a change of the level of the luminance signal before matrixing. 

Note 

Black levels of up to approximately 6 V are possible, but amplitude of the output signal is reduced to 
3 V(p-p)· 

If the output signal surpasses the level of 9 V the peak-white limiter circuit becomes active and reduces 
the output signal via the contrast control. 

Blanking of RGB signals 

The RGB signals can be blanked via the sandcastle input (pin 8). A slicing level of 1,5 Vis used for 
this blanking function, so that the wide part of the sandcastle pulse is separated from the remainder 
of the pulse. During blanking a level of+ 2 V is available at the output. 

RATINGS 

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

Supply voltage (pin 1) Vp = V1-23 max. 13,2 v 
Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From junction to ambient (in free air) 
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Ptot 

Tstg 

Tamb 

Rth j-a 

max. 1,7 W 

-25 to+ 150 oc 

-25 to + 65 oc 

50 K/W 
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CHARACTERISTICS 
Vp = V 1-23 = 12 V; T amb = 25 °c; unless otherwise specified 

parameter symbol 

Supply (pin 1) 

Supply voltage Vp=V1.23 

Supply current Ip= 11 

Total power dissipation Ptot 

Luminance amplifier (pin 9) 

Input voltage (note 1) 
(peak-to-peak value) V9.23(p-p) 

Input level before clipping Vg.23 

Input current lg 

Contrast control range (see Fig. 2) 

Control voltage for an attenuation of 40 dB 

Input current contrast control 17 

Peaking of luminance signal 

Output impedance (pin 10) iz10.23I 

Ratio of internal/external current when 
pin 10 is short-circuited 

Control voltage for peaking adjustment 
(pin 11) V11-23 

Input impedance (pin 11) 1211-23 

Chrominance amplifier (pin 3) 

Input voltage (note 2) 
(peak-to-peak value) V3.23(p-p) 

Input impedance IZ3.23I 

Input capacitance C3.23 

A.C.C. control range 

Change of the burst signal at the output 
over the whole control range 

Gain at nominal contrast/saturation 
pin 3 to pin 24 (note 3) 

Output voltage (note 3) 
(peak-to-peak value) 
at a burst signal of 300 mV(p-p) V24-23(p-p) 

Maximum output voltage range (pin 24) 
(peak-to-peak value) V24-23(p-p) 

Distortion of chrominance amplifier 
at V24-23(p-p) = 0,5 V (output) 
up to V3.23(p-p) = 1 V (input) d 

min. typ. max. unit 

8 12 13,2 v 
- 85 - mA 

- 1,0 - w 

- 450 - mV 

- - 2 v 
- 0,15 1 µA 

-17 - +3 dB 

- 1,2 - v 
- - 15 µA 

- 200 - n 

- 3 -

- 2-4 - v 
- 10 - krl. 

-I 

55 550 1100 mV 

- 8 - kn 

- 4 6 pF 

30 - - dB 

- - 1 dB 

13 - - dB 

- 240 - mV 

- 1-7 - v 

- 3,0 5 % 
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CHARACTERISTICS (continued) 

r-· 
parameter symbol min. typ. max. unit 

Chrominance amplifier (continued) 

Frequency response between 0 and 5 MHz 0'24-3 - - -2 dB 

Saturation control range (see Fig. 3) 50 - - dB 

Input current saturation control (pin 6) 15 - - 20 µA 

Tracking between luminance and 
chrominance contrast control -· - 2 dB 

Cross-coupling between luminance and 
chrominance amplifier (note 4) - -46 dB 

Signal-to-noise ratio 
at nominal input signal (note 5) S/N 56 - - dB 

Phase shift between burst and chrominance 
at nominal contrast/saturation tlq• - - ±5 deg 

Output impedance of chrominance amplifier 1224-231 - 25 - n 
Output current 124 - - 10 mA 

Reference part 

Phase-locked loop 

Catching range (note 6) M 500 700 - Hz 

Phase shift for± 400 Hz deviation 
of fosc (note 6) !l¢ - - 5 deg 

Oscillator 

Temperature coefficient of oscillator 
frequency (note 6) TCosc - -1,5 - Hz/K 

Frequency variation when supply voltage 
increases from 10 to 13,2 V (note 6) Mose - 40 - Hz 

Input resistance (pin 22) R22-23 - 300 - n 
Input capacitance (pin 22) C22-23 - - 10 pF 

AC.C. generation (pin 2) 

Control voltage at nominal input signal V2-23 - 5,3 - v 
Control voltage without chrominance input V2-23 - 2,8 - v 
Colour-off voltage V2-23 - 3,4 - v 
Colour-on voltage V2.23 - 3,6 - v 
Change in burst amplitude 

with supply voltage independent 

Voltage at pin 4 at nominal input signal V4.23 - 5,2 - v 

Hue control 

Control range ± 50 - - deg 

Control voltage range see Fig. 5 v 
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parameter 

Demodulator part 

Input burst signal amplitude (pin 17) 
(peak-to-peak value) 

Input impedance (pin 17; note 7) 

Ratio of demodulated signals 
(B-Y)/(R-Y) 

(G-Y)/(R-Y); no (B-Y) signal 

(G-Y)/(B-Y); no (R-Y) signal 

Frequency response between 0 and 1 MHz 

Cross-talk between colour difference signals 

Control range reference signal 
( R-Y) demodulator (pin 18; note 8) 

RGB matrix and amplifiers 

Output voltage (peak-to-peak value) 
at nominal input signal 
(black-to-white) (note 3) 

Output voltage at pin 13 (peak-to-peak value) 
at nominal contrast/saturation 
and no luminance signal to (R-Y) 

Maximum peak-white level (note 9) 

Maximum output current (pins 13, 14, 15) 

Output black level voltage for a brightness 
control voltage at pin 12 of 2 V 

Black level shift with vision contents 

Brightness control voltage range 

Brightness control input current 

Variation of black level 
with temperature 
with contrast 

Relative spread between 
the R, G and B output signals 

Relative black-level variation 
between the three channels during 
variation of contrast, brightness and 
supply voltage 

Differential black-level drift over a 
temperature range of 40 oc 

Blanking level at the RGB outputs 

Difference in blanking level of thethree channels 

symbol 

Vn-23(p-pl 

IZ17_23I 

V15-23 
I:-:--
V13-23 

V14-23 
I:-:--
V13-23 

V14-23 
---
V15-23 

</> 

v 13, 14, 15-23(p-p) 

V13-23(p-p) 

V13,14,15-23 

113,14,15 

v13,14,15-23 

I 12 

t:.V/!::.T 
!::.V 

min. typ. max. unit 

- 320 - mV 

- 2 - kn 

- 1, 1 -

- 0,26 -

- 0,22 -

- - -3 dB 

40 - - dB 

see Fig. 6 deg 

! 

- 5 - :v 

- 5,25 - v 

9,0 9,3 9,6 v 

- - 10 mA 

- 2,7 - v 

- - 40 mV ! 

see Fig. 4 v 
- - 5 µA 

- 0,35 1,0 mV/K 
- 10 100 mV 

- - 10 % 

- 0 20 mV 

- 0 20 mV 

1,9 2,1 2,3 v 
- 0 - mV 
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TDA3564 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ, max. unit 

RGB matrix and amplifiers (continued) 

Differential drift of the blanking levels 
over a temperature range of 40 oc - 0 - mA 

Tracking of output black level with LiVb1 Vp 
supply voltage --x-- - 1, 1 -

Vb1 Li Vp 

Signal-to-noise ratio of output signals 
(note 5) S/N 62 - - dB 

Residual 7,1 MHz signal and higher 
harmonics at the RGB outputs 
(peak-to-peak value) - 75 150 mV 

Output impedance of RGB outputs IZ13,14,15-231 - 50 - n 
Frequency response of total luminance and 

RGB amplifier circuits for f = 0 to 5 MHz - - -3 dB 

Sandcastle input (pin S) 

Level at which the RG B blanking is activated Vs-23 1 1,5 2 v 
Level at which burst gating and clamping 

pulse are separated Vs-23 6,5 7,0 7,5 v 
Delay between black level clamping and 

burst gating pulse td - 0,4 - µs 

Input current 
at Vs-23 = 0 to 1 V -Is - - 1 mA 

at Vs-23 = 1 to S,5 V Is - 20 - µA 

at Vs-23 = S,5 to 12 V Is - - 2 mA 

Notes to the characteristics 

1. Signal with the negative-going sync; amplitude includes sync amplitude. 
2. Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2: 1. 
3. Nominal contrast is specified as the maximum contrast -3 dB and nominal saturation as the 

maximum saturation -6 dB. 
4. Cross coupling is measured under the following conditions: 

• Input signals nominal 
• Contrast and saturation such that nominal output signals are obtained 
• The signals at the output at which no signal should be available must be compared with the 

nominal output signal at that output. 
5. The signal-to-noise ratio is defined as peak-to-peak signal with respect to r.m.s. noise. 
6. All frequency variations are referred to 3,5S MHz carrier frequency. 
7. These signal amplitudes are determined by the a.c.c. circuit of the reference part. 
S. When pin 1S is open circuit the phase shift between the (R-Y) and (B-Y) reference carrier is 1150, 

This phase shift can be varied by changing the voltage applied to pin 1S. 
9. If the typical voltage for this white level is exceeded, the output voltage is reduced by discharging 

the capacitor at pin 7 (contrast control); discharge current is 1,5 mA. 
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TDA3570 

NTSC DECODER 

The TDA3570 is a monolithic integrated colour decoder for the NTSC standard. It combines all 
functions required for the identification and demodulation of NTSC signals. Furthermore it contains 
a luminance amplifier, an RGB-matrix and amplifier. The amplifier supplies output signals up to 3,5 V 
peak-to-peak (picture information) enabling direct drive of the output stages. The circuit also contains 
an automatic picture setting switch to preset positions of both saturation and tint controls. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Luminance input signal (peak-to-peak value) 

RGB output signals (peak-to-peak value) 

Contrast control range 

Blanking pulse and black level gating input voltage 

Chrominance input voltage (peak-to-peak value) 

Saturation control range 

Tint control range 

PACKAGE OUTLINE 

28-lead DI L; plastic 

V114 

11 

V514(p-p) 

V26,27,28-14(p-p) 

V24,20-14 

V13-14(pp) 

"--·--··-~----~~--

typ. 12 v 
typ. 43 mA 

typ. v 
typ. 3,5 v 
typ. 13 dB 

;;;, 2 v 
10 to 300 mV 

;;;, 40 dB 

typ. ± 450 
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~~N-T-SC-d-ec-od-er~~~~~~~~~~~~----Jl_~_T_D_A_3-57-0~~ 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp = V1-14 mi*: v 

Input saturation voltage V9_14 0 Vp v 

Input contrast vol tag<> V1014 0 ' Vp v 
Input tint voltage V7_14 0 Vp v 

Input picture voltage V4_14 0 Vp v 

Input brightness voltage V3_14 0 Vp v 

Input sandcastle current 120 -30 mA 

Input blanking pulse voltage V24-14 -6 Vp v 

Power dissipation at T amb = 70 oc 750 mW 

Storage temperature Tstg -40 to+ 125 oc 

Operating ambient temperature Tamb -20to + 70 oc 

CHARACTERISTICS 

V1-14 = 12 V; v5-14(p-p) = 1 V; V1314(p-p) = 150 mV; 

Tamb = 25 °c; measured in Fig. 2 

Supply voltage V1-14 typ. 12 v 

Supply current 11 typ. 43 mA 

Luminance 

Input voltage (positive-going sync pulse; peak-to-peak value) v5-14lp-p) typ. v 

Video gain Gv typ. 5 

Contrast control voltage range V1014 0 to 12 v 

Contrast control range typ. 13 dB 

Brightness control voltage range V3_14 8 to 10 v 

Black level range V26,27,28-14 0 to 7 V* -Max. output voltage V26,27,28-14 typ. 7 v 

Blanking and gating pulse V24-14 typ. ~2 v 

Input impedance (pin 24) 1z24-14I typ. 1,5 kS2 

Black level clamp and burst gating pulse V20-14 typ. ~ 2 v 

Input impedance (pin 20) JZ20-14J typ. 3 kS2 

Input circuit: 3 pF in parallel with 9 kS2 

Output circuit: emitter followers with internal RE= 2,2 kS1 

Picture control voltage V414 0 to 12 v 

* Usable range depends on the output signal amplitude. 
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TDA3570 J 
Chrominance 

Input voltage (peak-to-peak value) 

A.C.C. control range 

Colour kill level (peak-to-peak value) 

Saturation control voltage range 

Saturation control range 

Saturation control range in position AUTO* 

Tint control voltage range 

Tint control range 

Tint control range in position AUTO* 

Pull in range of oscillator 

Phase difference for 100 Hz change of burst 

Input circuit: 6 pF in parallel with 3 kSl 

V13-14(p-p) 

V13-14(p-p) 

V9_14 

V7_14 

* Depends on the ratio of R 1 /R2 in Fig. 2; position AUTO: switch closed. 
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typ. 150 mV 

typ. 30 dB 

typ. 5 mV 

1 to 6 v 
typ. 40 dB 

typ. 6 dB 

1 to 6 V 

typ. ± 45o 

typ. ± 170 

typ. ± 600 Hz 

typ. ± 1,5° 



0 
~ c 
rr 
!!; 

<Ll 
-..J 
<Ll 

01 

~ 

APPLICATION INFORMATION 

+12V--~ 

blue 
+3V -r 

yrei:n red _J 

r 
r sandcastle 

I I I pulse 

I I _I from 
pin 11 

270 
11 ~i0 11 ~i0 1 1kl! 

I! 100 

I I TpF 

28 27 26 25 24 

2 3 4 

100 

µFI 

+12V 2j 2 
brightness picture 

1111111 

vertical b!ankinq 

23 

3,9 
kl! 

22 21 20 

TD'A3570 

7 8 9 

+ 
10µF6 

l 

R2 
1 kU 

~ +12V u/ 
tint ~_,., 

automatic * 
picture sett1n~~ 

saturation 

Fig. 2 Application circuit. 

0,22µF ! ! 0,22 

l[r + + + 12V 

4,7 

from 
pin 11 101, n;,: . ~ 1111.' 
1390 

pF +µ 

19 

10 

10 

pFl 

2 

18 

11 

see pins 
19and25 

470 :2 

contrast 

17 16 

12 13 14 

I10nF 

470'~ 5,6pF 

125µH 

82 
pF 

~ n--l2v v kJ.lp-p) 

compos te video 7284141 

2 
-I 
en 
(") 

a. 
~ 
0 a. 
~ 

-l 
0 
)> 
w 
(J1 
-,,J 
0 



TDA3570 J 
28-LEAD DUAL IN-LINE; PLASTIC 

------- 37,3max --------------. 
c 
d 

!I 

il -.--
3,1 
min 

4 

1•----- ---- 14,0 max -----

542 October 1979 

10 

side view 

11 12 13 14 

5,08 
+ max 

-0,81 I 
max + 

top view 



DEVELOPMENT SAMPLE DATA 
This 1nformat1on 1s derived from deveiopment samples 
made available for evaluation. It does not rwcessarily 

imply that the device wilt go into regular production. l..__T_D_A_3_5_7_1B--

SY"JC COMBINATION WITH TRANSMITTER IDENTIFICATION 

AND VERTICAL 625 DIVIDER SYSTEM 

GENERAL DESCRIPTION 

The TDA3571 B is a monolithic integrated circuit for use in colour television receivers with switched 
mode driven or self-regulating horizontal time-base circuits. It is designed in combination with the 
TDA2581 to operate as a matched pair. When supplied with a composite video signal the TDA3571 B 
delivers drive pulses for the TDA2581 and sync pulses for the vertical deflection. The circuit is 
optimized for a horizontal and vertical frequency ratio of 625. It incorporates the following features: 

Features 

• Horizontal sync separator (including noise inverter) 
• Horizontal phase detector 
• Horizontal oscillator (31,25 kHz) 
• Sandcastle pulse generator 
• Vertical sync pulse separator 
• Very stable automatic vertical synchronization due to the 625 divider system, without delay after 

channel change 
• Three voltage level sensor on coincidence detector circuit output 
• Video transmitter identification circuit for sound muting and search tuning systems 
• Inhibit of vertical sync pulse when no video transmitter is detected 

QUICK REFERENCE DATA 

Supply voltage 
horizontal (pin 14) 
vertical (pin 18) 

Supply current (pin 14 +pin 18) 

Sync separator 
input voltage level (peak-to-peak value) 
slicing level 

Output pulse 
horizontal (peak-to-peak value) 
vertical sync (peak-to-peak value) 
burst key (peak-to-peak value) 

Video transmitter identification circuit 

Output voltage (pin 10) 
sync pulse present 
no sync pulse 

Phase locked loop 
control sensitivity 
holding range 
catching range 

Operating ambient temperature range 

PACKAGE OUTLINE 

18-lead DIL; plastic (SOT-102A). 

V14.13 typ. 12 v 
V13.13 typ. 12 v 

V14+18 typ. 52 mA 

V2.13(p-p) 0,07 to 1 v 
typ. 50 % 

V8·13(p-p) min. 10 v 
V1·13(p-p) min. 10 v 
V1513(p·p) min. 10 v 

V10.13 typ. 8 v 
V10.13 max. v 

typ. 2000 Hz/µs 
M typ. ± 1000 Hz 
M typ. ± 900 Hz 

Tamb -25 to + 65 °c 
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Sync combination with transmitter identification 
and vertical 625 divider system 

FUNCTIONAL DESCRIPTION 

l~--T-D_A_3-57_1_8 __ 

The video input voltage to drive the sync separator must have negative-going sync, which can be 
obtained from synchronous demodulators such as TDA2540, TDA2541 and TDA2670. 

The slicing level of the sync separator is determined by the value of the resistor between pins 3 and 4. 
A 5,6 k!.1 resistor provides a slicing level midway between the top sync level and the blanking level. 
Thus the slicing level is independent of the amplitude of the sync pulse input at pin 2. 

The nominal top sync level at pin 2 is 1,5 V, and the ampli·'ude selective noise inverter is activated at 
0,7 V. The horizontal phase detector has a steepness of 1,2 V /µsand together with the 1800 Hz/V of 
the horizontal oscillator provides a total control steepness of 2000 Hz/µs. 

A second horizontal phase detector provides a 5,5 µs pulse which ensures symmetrical gating of the 
horizontal synchronization. During catching the gating is automatically switched off. At the same time 
the flywheel filter is switched to a short time constant. The value of this time constant can be deter
mined externally via pin 11. 

When the indirect vertical sync output is generated by the 625 divider system an anti-top flutter pulse 
switches off the equalizing and vertical sync pulse operation of the phase detector. Thus top flutter 
distortion of the control voltage due to vertical pulses can be anticipated. When the 625 divider system 
is in the direct mode the anti-top flutter pulse is inhibited. 

The free running output frequency of the horizontal oscillator is 31,25 kHz. The vertical frequency 
output is obtained by dividing this double horizontal frequency by 625. The double horizontal 
frequency is fed via a binary divider to provide the normal 15,625 kHz horizontal output at pin 8. The 
trailing edge of this pulse is positioned 0,9 µs after the end of the video sync pulse input at pin 2 
(see Fig. 2). 

The automatic vertical sync block contains the following: 

• 625 divider 
• In/out-sync detector 
• Direct/indirect sync switch 
• Identification circuit 

It is fed by a signal obtained by integration of the composite sync signal and an internally generated, 
clipped video signal. The vertical sync pulse is sliced out of this integrated signal by an automatically 
biased clipper. The videopart of the signal helps to build up a vertical sync pulse when heavy negative
going reflections (mountains) distort the video signal. The in/out sync-detector considers a signal 
out-of-sync when fifteen or more successive incoming vertical sync pulses are not in phase with a 
reference signal from the 625 divider. Therefore a distorted vertical sync signal needs only one 
out-al-fifteen pulses to be in phase to keep the system in sync. When the sixteenth successive out-of
sync pulse is detected, the direct/indirect sync switch is activated to feed the vertical sync signal 
directly out of the block at pin 2 (direct sync vertical output). 
At the same time the 625 divider is reset by one of the sync pulses. After the reset pulse, if the 7th 
sliced vertical sync pulse coincides with a 625 divider window, the sync output pulse is presented 
again by the divider system and switch-over to indirect mode occurs. 
In the direct mode, every 7th non-coinciding sliced vertical sync pulse will reset the counter. Thus a 
non-standard video signal will result in continuous reset pulses and the direct/indirect switch will 
remain in the direct position. 

To avoid delay in vertical synchronization, caused by waiting time of the divider circuit after channel 
change or an unsynchronized camera change in the studio, information is fed from the horizontal coin
cidence detector to the automatic switch for the vertical sync pulse. The loss of horizontal synchroni
zation sets the automatic switch to direct vertical sync. When horizontal coincidence is detected again 
the setting of the automatic switch depends on whether a standard video signal is received or not. When 
an external voltage between 2,5 V and 7,25 Vis applied via pin 12 to the coincidence detector, the hor
izontal phase detector is switched to a short time constant and the automatic switch to direct vertical 
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TDA35718 J 
FUNCTIONAL DESCRIPTION (continued) 

sync. A voltage level on p.in 12 > 8,25 V switches the horizontal phase detector to a short time constant 
without affecting the indirect/direct vertical sync system which remains operational. ' 

The video transmitter identification circuit detects when a sync pulse occurs during the internal gating 
pulse. This indicates the presence of a video transmitter and results in the capacitor connected to pin 
10 being charged to 8 V. When no sync pulse is present the capacitor discharges to< 1 V. The voltage 
at pin 10 is compared with an internal d.c. voltage. The identification output at pin 9 is active when 
pin 10 is< 1,6 V (no video transmitter) and inactive (high impedance) when pin 10 is> 3,5 V. 
The vertical sync output pulse at pin 1 is inhibited when no video transmitter is identified, which 
prevents interference or noise affecting the frequency of the vertical output stage. This results in a 
vertical stable picture, plus vertical stable position information of tuning systems. 

RATINGS 

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

.Supply voltage 
horizontal (pin 14) 
vertical (pin 18) 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 
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V14-13 
Vrn-13 

Ptot 

Tstg 

Tamb 

max. 13,2 V 
max. 13,2 V 

max. 1020 mW 

--25 to+ 130 oc 

-25 to +65 oc 
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Sync combination with transmitter identification 
and vertical 625 divider system 

CHARACTERISTICS 

V14-13 = 12 V; V18-13 = 12 V; Tamb = 25 °c unless otherwise specified 

parameter symbol min. 

Supply (pins 14 and 18) 

Supply voltage range V14;1813 10 

Supply current (pin 14 +pin 18) 114+113 -

Sync separator and noise gate (pin 2) 

Top sync level (note 1) V2-13 1 

Sync pulse amplitude 
(peak-to-peak value) (note 2) V213(p-p) 0,07 

Noise level V213 0,5 

Slicing level (note 3) 35 

Delay between sync input at pin 2 
and phase detector output at pin 6* td 

Phase detector (pin 6) 

Control voltage V613 0,5 

Control sensitivity --

Phase locked loop 

Holding range (note 4) Lit ""·-

Catching range (note 4) L'..f ± 600 

Control sensitivity -· 

Phase modulation due to hum on the 
supply line (note 5) --

* See waveforms Fig. 2. 

TDA3571B 

typ. max. unit 

12 13,2 v 
52 77 mA 

1,5 3,5 v 

1 v 
0,7 1, 1 v 
50 65 % 

0,40 - µs 

2,8 5 v 
1,2 - V /µs 

± 1000 -- Hz 

± 900 -- Hz 

2000 -- Hz/µs 

2 - µs/V 
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CHARACTERISTICS (continued) 

parameter 

Horizontal oscillato 

Output frequency 

free running 

r 

at pin 8 

Temperature coeffi cient 

e of external components 

Frequency variation 

without toleranc 

when voltage at p 

when voltage at p 

in 14 drops to 6 V 

in 14 increases 
from 10 to 13 ,2 v 

peak-to-peak value) 

peak value) 

Output pin 8 

voltage (no load; 

current (peak-to

Output resistance 

Output pulse duty f 

Delay between trail 

actor 

ing edge of output 
pulse and end of sync pulse at pin 2 

n 15) Sandcastle pulse (pi 

Output voltage (pea 

Duration of upper p 

Duration of lower p 

Amplitude of lower 

k-to-peak value) 

art of output pulse* 

art of output pulse* 

part of output 
pulse (peak-to-pe ak value)* 

ing edge of sync 

Output impedance 

Delay between trail 
pulse at pin 2 and 
sandcastle pulse a 

leading edge of 
t pin 15* 

* See waveforms Fig. 2. 

548 October 1982 

symbol 

fo 

f3 

T 

L'ifo 

L'ifo 

L'ifo 

V8-13(p-p) 

l3(pp) 

R8-13 
/j 

td 

V1513(p-p) 

tp 

tp 

V15-13(pp) 

IZ01 

td 

min. typ. max. unit 

- 31,250 - kHz 

- 15,625 - kHz 

- 2,5x 10-4 - K-1 

-- - 4 % 

- -- 10 % 

-- -- 0,5 % 

10 -- -- v 
-- 10 25 mA 

-- 433 - Sl 

- 54 ··- % 

- 0,9 -- µs 

9 - - v 
3 3,6 4,4 µs 

8,4 8,8 9,2 µs 

4 4,5 5 v 
- 200 - Sl 

-- 0,9 -·- µs 
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Sync combination with transmitter identification 
and vertical 625 divider system 

parameter symbol 

Vertical sync pulse (pin 1) 

Output voltage (peak-to-peak value) V1-13(p-p) 

Load resistor to pin 18 RL 

Duration of output pulse during 
indirect synchronization tp 

Video transmitter identification circuit 
Pin 10 

Sync pulse present 

charge current 110 

output voltage V10-13 

No sync pulse 

discharge current 110 

output voltage V10-13 

Switching level output stage 

ping active when: V10-13 

ping inactive when: V10-13 

Pin 9 (note 6) 

Sync pulse present 

output current inactive lg 

No sync pulse 

output current active lg 

output voltage active (load.;;;; 0, 1 mA) V9.13 

Coincidence detector (pin 12) 

First switching level (note 7) 

voltage V12-13 

required input current 112 

maximum allowed input current 112 

Second switching level* (note 8) 

voltage V12-13 
required input current 112 

Voltage 

normal conditions V12-13 

out-of-sync V12-13 
during noise V12-13 

* VDR conditions. 

TDA35718 

min. typ. max. unit 

10 ·- --- v 
4 --· - kn 

- 170 - µs 

--- + 100 - µA 

-- 8 - v 

-- -100 ... µA 

- -- 1 v 

1,6 1,g 2,5 v 
3,0 3,5 4,0 v 

- ·-· 1 µA 

2,5 4,0 5,0 mA 

10,5 11,0 v 

1.7 2,0 2,2 v 
0,8 - - mA 

- - 1,5 mA 

7,25 7,75 8,25 v 
- 2,2 3,0 mA 

--- 0.4 - v 
- 2,5 -- v 
--- 1,0 -- v 

October 1982 549 



TDA35718 J 
Notes to characteristics 

1. The video signal at pin 2 must have negative-going sync. 

2. Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 

3. The slicing level is determined by the value of the resistor between pin 3 and pin 4. The 50% 
figure is obtained with a 5,6 kn resistor. 

4. Values of external circuitry as shown in Fig. 1. 

5. The voltage is a peak-to-peak value; the figure can be reduced to 0,6 µs/V (p-p) by connecting a 
330 nF capacitor between pins 7 and 14. 

6. The video transmitter identification output stage at pin 9 consists of a p-n·p current source with 
an n-p·n emitter-follower. 

7. A voltage level between 2,5 V and 7,25 V switches the horizontal phase detector to a short time con
stant and the automatic switch to direct vertical sync. 

8. A voltage level > 8,25 V switches the horizontal phase detector to a short time constant without 
affecting the operation of the automatic switch. 

video 
(pin 

phase detector 
output current 

(pin 61 

gating phase 

detector 
current 

7) 

horizontal sync 
output voltage 

l pin 8) 

sandcastle 
output voltage 

(pin 15) 

white 

black 

I 

f 

sync leve! 

.. -~2.9µs----1 

__ O,L.OfJs ...__. 
1 
__ o.t.Oµs 

._. 

1 

__ o.t.oµs 

- 1 

__ o.9µs 

I I mid flybock 

I 

l_3.6µo-1 
Fig. 2 Phase relationship between the input and output signals of the TDA3571 B. 
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Sync combination with transmitter identification 
and vertical 625 divider system 

APPLICATION INFORMATION (see also Fig. 3) 

The function is described against the corresponding pin number. 

1. Vertical output pulse 

l~--T-DA_3_5_7-1B--

A 10 kn resistor must be connected between pin 1 and the positive vertical supply line at pin 18. The 
pulse is obtained from the 625 divider circuit when standard input signals a received or from the 
sync separator when the signals are non-standard. The pulse is inhibited when no video transmitter is 
detected. 

2. Video input 

The video input signal must have negative-going sync pulses. The top-sync level can vary between 1 V 
and 3,5 V without affecting the sync separator operation. The slicing level is fixed at 50% for the sync 
pulse amplitude range 0,07 to 1 V which provides good sync separation down to pulses with an 
amplitude of 70 mV peak-to-peak. The slicing level is increased for sync pulses in excess of 1 V peak· 
to-peak. The noise gate is activated at an input level< 1 V, thus when noise gating is required the top 
sync level should be close to the minimum level of 1 V. When i.f. circuits with a noise gate are used 
(TDA2540; TDA2541) the noise gate of the TDA3571 Bis not required. 

3. Sync separator slicing level output 

The sync separator slicing level is determined on this pin. A slicing level of 50% is obtained by 
comparing this level with the black level of the video signal, which is detected at pin 4. The slicing 
level Pis determined by the following formula. 

P ~ Rs Rs 
R T /T 0 35 k " x 100% ~-Rs+ 5,6 k.n x 100% 

S + hor sync x , "' a 

where Rs is the resistor (in kn) between pins 3 and 4. The capacitor that is connected to pin 3 must 
be between 0,47 µF and 4,7 µF. 

4. Black level detector output 

The black level of the input signal is detected on this pin. This is required to obtain good sync separator 
operation. A 47 µF capacitor in series with a resistor of 82 n must be connected to this pin. A 5,6 kSI 
resistor connected between pin 3 and pin 4 results in a slicing level of 50%. 

5. Vertical sync pulse integrator biasing network 

The vertical sync pulse is obtained by integrating the composite sync signal in an internal RC-network. 
An external RC-network is required for the correct biasing of this circuit for various input conditions. 
Typical values are: R ~ 68 kn; C ~ 10 µF. The resistor influences the delay of the direct vertical sync 
pulse. 

6. Horizontal phase detector output 

The control voltage for the horizontal oscillator is obtained on this pin. The output current is about 
2 mA. 

7. Reference voltage horizontal frequency control stage 

This pin has two functions. It is used to decouple the reference voltage for the frequency control of the 
horizontal (so a good suppression of interference is obtained which may be present on the supply line). 
It also controls the reference waveform for symmetrical gating of the horizontal synchronization, thus 
providing good noise immunity. 
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TDA3571B J 
APPLICATION INFORMATION (continued) 

8. Horizontal sync pulse output 

This pulse is obtained from the horizontal oscillator via a divider circuit. The duty factor is 54%. The 
trailing edge of this pulse occurs 0,9 µs after the end of the video sync pulse input at pin 2. Because of 
this phase relationship the horizontal sync pulse can drive directly the TDA2581. 

9. Video transmitter identification output 

This is an emitter-follower output which will be inactive (high-impedance) when the level at pin 10 is >3,5 V 
(video transmitter detected). The output will be active high when the level at pin 10 is< 1,6 V (no 
video transmitter detected). This feature can be used for search-tuning and sound-muting. 

10. Video transmitter identification 

A 47 nF capacitor must be connected to this pin. It charges to a level of 8 V when a sync pulse is 
detected, and discharges to a level of< 1 V when no sync pulse is detected. 

11. Gating switch 

This pin is used to switch the time constant of the flywheel filter. The pin condition is determined by 
the coincidence detector {pin 12). During in-sync or when only noise is being received pin 11 assumes 
ground level, which results in a long time constant and good noise immunity. 

12. Coincidence detector output 

A 1 µF capacitor must be connected to this pin. The output voltage depends on the oscillator condition 
(synchronized or not) and on the video input signal. There are two switching levels at pin 12. At the 
first switching level when the output voltage is< 1,85 V, the flywheel filter is switched to a long time 
constant and the gating of the phase detector is switched on. When the output voltage is> 1,85 V, the 
flywheel filter has a short time constant, and the gating of the phase detector is switched off. The 
result is that during noise the flywheel filter time constant remains long thus preventing large shifts in 
the frequency of the horizontal oscillator (and screening of the horizontal output transformer). At the 
second switching level when the output voltage is> 8,25 V the sync system is switched to a short time 
constant while the indirect/direct vertical sync system remains fully operational. This condition is 
suitable for VCR application. 

13. Negative supply (ground) 

14. Positive supply horizontal oscillator 

Interference and hum on this supply line can affect the oscillator frequency. It is therefore necessary 
to have separate decoupling of this pin with respect to pin 18. 

15. Sandcastle pulse output 

This pulse is composed of two parts. The lower part has an amplitude of typ. 4,5 V peak-to-peak and a 
width of max. 9,2 µs (for phase relationship see Fig. 2). The upper part has a total amplitude in excess 
of 9 V peak-to-peak and a width of max. 4,4 µs. The leading edge of this pulse has a delay of 0,9 µs 
with respect to the trailing edge of the sync pulse at the input (pin 2). This pulse can directly drive the 
burst gate/black level clamp input of the TDA2560. 

16. RC-network horizontal oscillator 

Stable components should be chosen for good frequency stability. For adjusting the frequency a part 
of the total resistance must be variable. This part must be as small as possible, because of poor stability 
of variable carbon resistors. 
The oscillator can be adjusted when pins 7 and 17 are short circuited (see Fig. 3). 
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Sync combination with transmitter identification 
and vertical 625 divider system 

TDA35718 

17. Horizontal oscillator control pin 

18. Positive supply sync separator and divider circuit (vertical) 

This supply requires only simple decoupling. The typical combined current draw of pins 14 and 18 is 
52mA. 

12%) 
sandcastle 

output +------r47-jl_-----+----1 

100nl_i ~~ 
+12V 

{stabilized) 

16 17 16 15 

4,7kQ 

~ ~ 
14 13 12 11 10 

1kQ 

1DkQ 1 

3 

vertical sync ~ 
output 

_fl_ 

video input ~ 

v + 

I150pF I0,5µF 
163VI 

TDA3571B 

4 5 6 7 6 

~ 
1k!l 

62\l 3,3k\l 

+ 
66k\l ~10µF ~f I'"' . ""' + 

10nF162kQ I+10µF !47µF 
125V) l25V) 

, i;I / SL 
+12V 

(pin 18) 
horizontal identitication 

sync output output 
Ito pin 3 
TDA2561) 

7Z80267 

Fig. 3 Typical application circuit diagram; for combination of the TDA3571 B with the TDA2581. 
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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 in1-0 regular production. 

TDA35768 

SYNC COMBINATION WITH TRANSMITTER IDENTIFICATION 

AND VERTICAL 625 DIVIDER SYSTEM 

GENERAL DESCRIPTION 

The TDA3576B is a monolithic integrated circuit for use in colour television receivers. The circuit is 
optimized for a horizontal and vertical frequency ratio of 625. 

Features 

• Horizontal sync separator (including noise inverter) with sliding bias such that the sync pulse is 
always sliced between top sync level and blanking level 

• Phase detector which compares the horizontal sync pulse with the oscillator voltage; this phase 
detector is gated 

• Phase detector which compares the horizontal flyback pulse with the oscillator voltage 
• Horizontal oscillator (31,25 kHz) 
• Time constant switching of the first control loop (short time constant during catching and reception 

of VCR signals) 
• Burst key pulse generator (sandcastle pulse with three levels) 
• Very stable automatic vertical synchronization due to the 625 divider system, without delay after 

channel change 
• Vertical sync pulse separator 
• Three voltage level sensor on coincidence detector circuit output 
• Video transmitter identification circuit for sound muting and search tuning systems 
• Inhibit of vertical sync pulse when no video transmitter is detected 

QUICK REFERENCE DATA 

Supply voltage (pin 17) 

Supply current (pin 17) 

Sync separator 
input voltage level (peak-to-peak value) 
slicing level 

Phase-locked-loop 
control sensitivity sync to flyback pulse 
holding range 
catching range 

Horizontal output pulse (peak-to-peak value) 

Vertical output pulse (peak-to-peak value) 

Burst key output pulse (peak-to-peak value) 

Video transmitter identification circuit output voltage (pin 1) 
sync pulse present 
no sync pulse 

Operating ambient temperature range 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT-102HE4). 

Vp = V17-10 

117 

V510(pp) 

M 
lif 

v 11-10(p-p) 

v3-10(p-p) 

V2-10(p-p) 

V1-10 
V1-10 

Tamb 

typ. 12 v 

typ. 70 mA 

0, 1 to 1 v 
typ. 50 % 

typ. 4 kHz/µs 
typ. ± 1000 Hz 
typ. ± 900 Hz 

min. 11,3 v 

min. 10 v 

min. 9 v 

typ. 8,4 v 
max. 1 v 

-25 to+ 65 oc 
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Sync combination with transmitter identification 
and vertical 625 divider system 

FUNCTIONAL DESCRIPTION 

TDA35768 

The video input voltage to drive the sync separator must have negative-going sync, which can be 
obtained from synchronous demodulators such as TDA2540 and TDA2541. 

The slicing level of the sync separator is determined by the value of the resistor between pins 6 and 7. A 
4, 7 kr2 resistor provides a slicing level midway between the top sync level and the blanking level. Thus 
the slicing level is independent of the amplitude of the sync pulse input at pin 5. 

The nominal top sync level at pin 5 is 3 V, and the amplitude selective noise inverter is activated at 
0,7 V. 

To obtain good stability the circuit contains three control loops. In the first loop the phase of the 
horizontal sync pulse is compared with a reference output pulse from the horizontal oscillator. In the 
second loop the phase of the flyback pulse is compared with the same reference output pulse. The first 
loop is designed for good noise immunity and the second loop has a fast time constant to compensate 
quickly for storage variations of the output stage. The second loop also generates a gating signal of 
about 5,5 µs for use in the transmitter identification circuit. The third control loop generates a second 
gating signal which is used in the first phase detector. The pulse width is typically 14 µs. 

For a short catching time the output current of the first phase detector is not gated but is increased by 
5 times during catching. This is caused by the voltage of the coincidence detector at pin 9. For VCR 
playback conditions the first control loop must be forced to a fast time constant, this is achieved by 
applying an external voltage of~ 2,7 V to pin 9. 

The free running output frequency of the horizontal oscillator is 31,25 kHz. The vertical frequency 
output is obtained by dividing this double horizontal frequency by 625. The double horizontal fre
quency is fed via a binary divider to provide the normal 15,625 kHz horizontal output to pin 11. 

The sandcastle pulse is generated at pin 2 and has three levels. The burst key pulse is of short duration, 
typically 4 µs, with an amplitude of 10 Vandis the highest level. The second level has a pulse duration 
equal to the horizontal flyback pulse with an amplitude of 4,5 Vandis used for horizontal blanking. 
The third level, amplitude 2,5 V, is used for vertical blanking and has a pulse duration of 1,34 ms. The 
last pulse is internal Iv generated by the divider circuit and is only available when a standard video 
input signal is received. An external vertical blanking pulse can be added to this pin via a suitable series 
resistor. This pulse will be automatically clamped to 2,5 V. 

The automatic vertical sync block contains the fol lowing: 

• 625 divider 
• In/out-sync detector 
• Direct/indirect sync switch 
• Identification circuit 

It is fed by a signal obtained by integration of the composite video signal and an internally generated, 
clipped video signal. The vertical sync pulse is sliced out of this integrated signal by an automatically 
biased clipper. The video part of the signal helps to build up a vertical sync when heavy negative-going 
reflections (mountains) distort the video signal. The in/out sync-detector considers a signal out-of-sync 
when fourteen or more successive incoming vertical sync pulses are not in phase with a reference signal 
from the 625 divider. Therefore a distorted vertical sync signal needs only one out-of-fourteen pulses 
to be in phase to keep the system in sync. When the fifteenth successive out-of-sync pulse is detected, the 
direct/indirect sync switch is activated to feed the vertical sync signal directly out of the block at pin 3 
(direct sync vertical output). 

At the same time the 625 divider is reset by one of the sync pulses. After the reset pulse, if the 7th 
sliced vertical sync pulse coincides with a 625 divider window, the sync output pulse is presenteu again 
by the divider system and switch-over to indirect mode occurs. 

In the direct mode, every 7th non-coinciding sliced vertical sync pulse will reset the counter. A non
standard video signal will result in continuous reset pulses and the direct/indirect switch will remain in 
the direct position. 

I f 
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TDA3576B J 
FUNCTIONAL DESCRIPTION (continued) 

To avoid delay in vertical synchronization, caused by waiting time of the divider circuit after channel 
change or an unsynchronized camera change in the studio, information is fed from the horizontal 
coincidence detector to the automatic switch for the vertical sync pulse. The loss of horizontal 
synchronization sets the automatic switch to direct vertical sync. 

When an external voltage between 2,7 V and 8,2 V is applied via pin 9 to the coincidence detector, the 
horizontal phase detector is switched to a short time constant and the automatic switch to direct 
vertical sync. A voltage level on pin 9 between 9,2 V and 12 V switches the horizontal phase detector 
to a short time constant, without affecting the indirect/direct vertical sync system which remains 
operational. Thus when standard signals are received vertical sync pulses are generated by the divider 
system. 

To avoid disturbance of the horizontal phase detector by the vertical sync pulse the 625 divider system 
generates an anti-top-flutter pulse. This pulse is applied to the phase 1 detector when a standard video 
signal is received. The anti-top-flutter pulse is also active for standard VCR signal conditions, voltage at 
pin 9;;. 9,2 V. 

The video transmitter identification circuit detects when a sync pulse occurs during the internal 5,5 µs 
gating pulse. This indicates the presence of a video transmitter and results in the capacitor connected 
to pin 1 being charged to 8,4 V. When no sync pulse is present the capacitor discharges to< 1 V. The 
voltage at pin 1 is compared with an internal d.c. voltage. The identification output at pin 18 is active 
when pin 1 is.;; 1,5 V (no video transmitter) and inactive (high impedance) when pin 1 is> 3,5 V, 
this information can be used for search tuning. 

The vertical sync output pulse at pin 3 is inhibited when no video transmitter is identified, which 
prevents interference or noise affecting the frequency of the vertical output stage. This results in a 
vertical stable picture, plus vertical stable position information for tuning systems. 

RATINGS 

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

Supply voltage (pin 17) Vp = V 17-10 max. 13,2 v 
1200 mW Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

max. 

-55 to + 125 oc 

-25 to +65 oc 

== THERMAL RESISTANCE ---------- From junction to ambient (in free air) Rthj-a 50 K/W 
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Sync combination with transmitter identification 
and vertical 625 divider system 

CHARACTERISTICS 

l __ r_o_A_3_5_7_ss __ 

Vp = V11-10 = 12 V; Tamb = 25 °c; measured in Fig. 3; unless otherwise specified 

parameter 

Supply (pin 17) 

Supply voltage range 

Supply current (V17_10 = 12 V) 

Buffer voltage (V17_10 = 12 V) 

Sync separator and noise gate (pin 5) 

Top sync level (note 1) 

Sync pulse amplitude (note 2) 
(peak-to-peak value) 

Slicing level (note 3) 

Delay between sync input at pin 5 
and phase detector output at pin 8* 

Noise gate switching level 

Phase detector (pin 8) 

Control voltage 

Control sensitivity (note 7) 
with slow time constant 

with fast time constant 

with slow time constant .e. 

Phase-locked-loop (pins 8 and 13) 

Holding range (note 4) 

Catching range (note 4) 

Control sensitivity video 
with respect to oscillator** 

with respect to oscillator ... 
with respect to burst key pulse 

with respect to flyback pulse 

Phase modulation due to hum 
on the supply line; pin 17 (note 4) 

•See waveforms Fig. 2. 

* • Without resistor between pins 8 and 13. 

,.. 270 kn between pins 8 and 13. 

symbol 

Vp=V17-10 

117 

V14-10 

V5-10 

V5-10(p-p) 

td 

V5_10 

V8-10 

M 

M 

min. typ. max. unit 

10,5 12 13,2 v 
50 70 85 mA 

10,5 11 11,5 v 

1,0 3,0 3,5 v 

0,1 fJ,6 - v 
35 50 65 % 

- 0,35 - µs 

- 0,7 1,0 v 

0,4 2,7 5,2 v 

- 1,0 - V/µs 

- 1,0 - V/µ.s 

- 0,7 - V/µs 

-- ± 1000 - Hz 

- ± 900 - Hz 

- 2,0 - kHz/µs 

- 1,5 - kHz/µs 

- 7,5 - kHz/µs 

- 4 --- kHz/µs 

- - 1,0 µs/V 
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TDA3576B J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Phase detector (pin 12) 

Control voltage (td = 10µs) V12-10 - 4,0 - v 
Control sensitivity - 30 -- V/µs 

Loop gain phase control * Ll.td/Ll.to - 250 - µs/µs 

Control range 
C = 6,8 nF (pin 12)* td 6,5 - 24 µs 

C = 100 nF (pin 12)* td 2,2 -- 24 µs 

Phase adjustment 
control sensitivity - 12 -- µA/µs 

control range -1,5 - +3 µs 

Horizontal oscillator (pin 16) 

Output frequency, Cose= 3,9 n F; Rose = 11,5 krt 
free running fo - 31,250 - kHz 

at pin 11 f11 -- 15,625 - kHz 

Temperature coefficient TC - +3x 104 - K-1 

Frequency variation 
without tolerance of external components Mo - - ±4 % 

when supply voltage (pin 17) increases 

I 
from 10 V to 13,2 V Mo -- 0,2 - % 

at minimum supply voltage Mo ·- 1,5 5,0 % 

Horizontal output (pin 11; note 5) 

Maximum supply voltage V17.10 -- - 13,2 v 
Voltage at which output is started V17.10 6,2 6,7 7,2 v 
Output voltage high level V11-10 - - 13,2 v 
Output voltage low level 

111=10 mA V11-10 -- 200 400 mV 

111=50 mA V11-10 -- 500 700 mV 

Output current at voltage low level I 11 - 50 mA 

Duration of the output pulse tp see note 6 µs 

Rise time of the output pulse tr 0,05 l - l°,3 µs 

Protection voltage (pin 11) _L 13 14,5 15,5 v 

* See waveforms Fig. 2. 
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Sync combination with transmitter identification 
and vertical 625 divider system 

parameter 
-· 

Sandcastle pulse (pin 2) * 

Output voltage during burst key pulse 
(peak-to-peak value) 

Duration of upper level of output pulse 

Amplitude of second level of output pulse 
(peak-to-peak value) 

Duration of second level of output pulse 

Amplitude of lower level of output pulse 
(peak-to-peak value) 

Duration of lower level of output pulse 
during standard signals (note 8) 

Amplitude at zero level of output pulse 

Delay between start of the sync pulse at pin 5 
and the rising edge of the burst key pulse 
at pin 2 

Phase detector (pin 13) 

Output voltage 

Charge current 

Discharge current 

Vertical sync pulse (pin 3) 

Output voltage (peak-to-peak value) 

Output current 

Duration of output pulse during 
indirect synchronization 

Phase variation between first vertical sync pulse 
and start of output pulse in divider mode 

Coincidence detector (pin 9) 

Switching level (note 7) 

Voltage 
normal conditions (in-sync) 

out-of-sync 

during noise 

*See waveforms Fig. 2. 
** 21 lines. 

l~_T_D_A_3_5_7_6_8 __ 

symbol min. typ. max. unit 
t--·-------- --------< 

V2-10(p-p) I 9 10 - v 
tp 3,6 4,0 4,4 µs 

V2 10(p-p) 4,0 I 4,5 5,0 v 
tp flyback pulse µs 

V2.10(p-p) 2,0 2,5 3,0 v 

tp 1,34"'1 -- ms 

V2-10 ·- --- 1 v 

tb 4,6 4,9 5,2 µs 

V13-10 -- 2,8 - v 
113 ·-- 0,9 - mA 

113 - 0,9 -·- mA 

V3.10(p-p) 10 -- v 
13 -- -- 5 mA 

tp 190 - µs 

- --· ±2,5 lines 

V9.10 2,1 2,4 2,7 v 

V910 - 1,3 v 
V9.10 2,7 - v 
V9.10 - 2,1 - v 

----'---
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__ r_o_A_3_5-76_s __ J L _______________ _ 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Switching levels for VCR (pin g) 

Fast time constant for phase 1 
switching level Vg.10 2,1 2,4 2,7 v 
input current lg 1,0 - 2,0 mA 

Vertical sync output indirect/direct 
with divider system active 
switching level* Vg.10 8,2 8,7 g,2 v 
input current lg 3,0 - 4,0 mA 

Flyback input pulse (pin 15) 

Switching level V15.10 - 0,85 1,0 v 
Input pulse (peak-to-peak value) V15-10(p-p) - - 12 v 
Input resistance R15-10 - 3,5 -· k.11 

Input current 115 0,2 -· 3,0 mA 

Delay between the start of the sync 
pulse at the video input and the 
leading edge of the flyback pulse td -· 0,5 - µs 

Video transmitter identification circuit 

Pin 1 
Sync pulse present 

charge current 11 - +100 - µA 

output voltage V1.10 -- 8,4 -- v 
No sync pulse 

discharge current 11 - -100 - µA 

output voltage V1.10 - - 1 v 
Switching level output stage 

pin 18 active when: V1-10 1,7 2,0 2,2 v 
pin 18 inactive when: V1-10 3,0 3,5 4,0 v 

Pin 18 (note g) 

Sync pulse present 
output current inactive 118 - -- 1 µA 

No sync pulse 
minimum available output current active 

(V13.10=7V) 113 4,0 - - mA 

maximum allowed output current 118 ·- - 10 mA 

output voltage active (lg= 1 mA) Vg.13 10,5 11,0 V17.10 v 

1
1 I· 

\, 

''· 
* The maximum allowed voltage at ping is Vp (pin 17). 
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Sync combination with transmitter identification 
and vertical 625 divider system 

Notes to characteristics 

1. The video signal at pin 5 must have negative-going sync. 

TDA3576B 

2. Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 

3. The slicing level is determined by the value of the resistor between pin 6 and pin 7. The 50% figure 
is obtained with a 4,7 kn resistor. The slicing level P is determined by the formula: 

P = -·~ x 100%; where Rs is the resistor between pins 6 and 7. 
4880 +Rs 

4. Values of external circuitry as shown in Fig. 1; the voltage in this ratio has a peak-to-peak value. 

5. The horizontal output configuration is an open collector with internal high voltage protection during 
the off-state of the output transistor. 

6. The horizontal output pulse width is determined by the horizontal flyback pulse. The circuit is 
designed such that the horizontal output transistor cannot be switched on during flyback, but is 
switched on directly after flyback. Thus tp =switch-off delay of horizontal output stage plus flyback 
time. 

7. When the voltage level at pin 9 is< 2, 1 V, phase detector 1 (pin 8) is gated. When the level is 
> 2,7 V, the dynamical control sensitivity of the phase detector is raised such that the output current 
is increased by five times the original amount and the phase detector is not gated. 

8. An external vertical blanking pulse can be applied to pin 2 via a series resistor. The required input 
current is 2 mA. This external pulse is clamped to 2,5 V by internal circuitry . 

9. The video transmitter identification output stage at pin 18 consists of a p-n-p current source with an 
n-p-n emitter-follower. 
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TDA3576B J 
video input 

!prn 5) 

flybock input pulse 
(pin 151 

horizontal oscillator 
sawtooth output 

lprn 16) 

phase detector 
output current 

lp1n 8) 

phosE" detector 
output current 

(pin 121 

phase detector 
output currt~nt 

lp1n 13) 

sandcastle pulse 
lp1n 2) 

hur rzontal output 

(pin 
7Z80341 

Fig. 2 Phase relationship between the input and output signals of the TDA3576B. 
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Sync combination with transmitter identification 
and vertical 625 divider system 

APPLICATION INFORMATION (see also Fig. 3) 

The function is described against the corresponding pin number. 

1. Video transmitter identification 

l ___ r_o_A_3_5-76_s __ 

A 47 nF capacitor must be connected to this pin. It charges to a level of 8 V when a sync pulse is 
detected, and discharges to a level of< 1 V when no sync pulse is detected. 

2. Sandcastle output pulse 

This output has three levels. The first and highest level (10 V) is the burst key pulse with a typical 
duration of 4,0 µs. The second level, for the horizontal blanking, is typically 4,5 V with a pulse duration 
equal to the horizontal flyback pulse. For the third level an external vertical flyback pulse must be 
applied to this pin. This pulse will be clamped to 2,5 V by an internal clamping circuit. The input 
current is typically 2 mA. 

3. Vertical output pulse 

This pulse is obtained from the 625 divider circuit when standard input signals are received or from the 
sync separator when the signals are non-standard. The pulse is inhibited when no video transmitter is 
detected. Both pulses have good stability and accuracy and are used to trigger the vertical oscillator. 

4. Vertical sync pulse integrator biasing network 

The vertical sync pulse is obtained by integrating the composite sync signal in an internal RC-network. An 
external capacitor of 10 µF is required for biasing the vertical sync separator, this provides the vertical 
sync output pulse with a delay of 37 µs. This value can be changed by an external resistor. A resistor of 
470 kn between pin 3 and +12 V gives a delay of 45 µs. 

5. Video input 

The video input signal must have negative-going sync pulses. The top-sync level can vary between 1 V 
and 3,5 V without affecting the sync separator operation. The slicing level is fixed at 50% for the 
sync pulse amplitude range 0, 1 to 1 V which provides good sync separation down to pulses with an 
amplitude of 100 mV peak-to-peak. The slicing level is increased for sync pulses in excess of 1 V 
peak-to-peak. The noise gate is activated at an input level< 1 V, thus when noise gating is required the 
top sync level should be close to the minimum level of 1 V. 

6. Sync separator slicing level output 

The sync separator slicing level is determined on this pin. A slicing level of 50% is obtained by 
comparing this level with the black level of the video signal, which is detected at pin 7. 

7. Black level detector output 

The black level of the input signal is detected on this pin. This is required to obtain good sync 
separator operation. A 22 µF capacitor in series with a resistor of 82 n must be connected to this pin. 
A 4,7 kU resistor connected between pins 6 and 7 results in a slicing level of 50%. 

8. Horizontal phase detector output and control oscillator input 

The flywheel filter must be connected to this pin. Typical values for the components are a capacitor of 
100 nF in parallel with an RC-network of 1 kr2 and 10 µF. Furthermore, a resistor of 270 kH should 
be connected between pins 8 and 13 to limit the free running frequency drift. 

The output current of the phase detector depends on the condition of the coincidence detector. The 
output current is high when the oscillator is out-of-sync. The result is a large catching range, and the 
phase detector not gated. The output current is low when the oscillator is synchronized and the phase 
detector is gated; this provides good noise immunity. 
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TDA35768 J 
APPLICATION INFORMATION (continued) 

9. Coincidence detector output 

A 1 µF capacitor must be connected to this pin. The output voltage depends on the oscillator condition 
(synchronized or not) and on the video input signal. The following output voltages can occur: 
• when in-sync 1,3 V 
• when out-of-sync 2,7 V 
• during noise at the input 2, 1 V 

There are two switching levels at pin 9. At the first switching level when the output voltage is< 2, 1 V, 
the phase detector output is low and the gating of the phase detector is switched on. When the output 
voltage is> 2,7 V, the output current of the phase detector is high and the gating of the phase detector 
is switched off. The result is a large catching range and a high dynamic steepness of the PLL. At the 
second switching level when the output voltage is> 9,2 V the sync system is switched to a short time 
constant while the indirect/direct vertical sync system remains fully operational. This condition is 
suitable for VCR application. 

10. Negative supply (ground) 

11. Horizontal sync pulse output 

This is an open collector output. The collector resistor mus be chosen such that sufficient current is 
supplied to the driver stage. The maximum current is 60 mA. The circuit is designed such that the horizon
tal output transistor cannot be switched on during flyback, but is switched on directly after flyback. 

12. Control voltage second loop 

This voltage controls the output pulse at pin 11 (positive-going edge). The capacitor connected to this 
pin must have a minimum value of 6,8 nF. A higher value decreases the dynamic-loop gain in the second 
control loop. When a high dynamic-loop gain is not required a capacitor value of 100 nF is recommended. 
Horizontal shift is possible by applying an external current to pin 12. 

13. Reference voltage control loops 

The reference voltage must be decoupled by a capacitor of 10 µF. 

14. Decoupling internal power supply 

The IC has two power terminals. The main terminal (pin 17) supplies the output stages, the sync 
separator and the divider circuit. The specially decoupled terminal (pin 14) supplies the horizontal 
oscillator. The decoupling capacitor should be 22 µF. 

15. Flyback input pulse 

This pulse is required for the second phase control loop and for generating the horizontal blanking 
pulse in the sandcastle output. The input current must be at least 0,2 mA and not exceed 3 mA. 

16. RC-network horizontal oscillator 

Stable components should be chosen for good frequency stability. For adjusting the frequency a part of 
the total resistance must be variable. This part must be as small as possible, because of poor stability of 
variable carbon resistors. The oscillator can be adjusted when pins 8 and 13 are short circuited (see Fig. 3). 

17. Positive supply 

The supply voltage may vary between 10,5 and 13,2 V. The current-draw is typ. 70 mA and the range is 
50 to 85 mA. · 

18. Video transmitter identification output 

This is an emitter-follower output which will be inactive (high-impedance) when the level at pin 1 is 
> 4 V (video transmitter detected). The output will be active high when the level at pin 1 is< 1,7 V 
(no videotransmitterdetected).This feature can be used for search-tuning and sound-muting. 
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Sync combination with transmitter identification 
and vertical 625 divider system 

sandcastle 

vertical ;>2mA output 

flyback 

47nJ 

18 17 

+12V 

100nF I 

identification 
output 

fnom 
! horizontal l 

vertical 
sync video 

output input 

i22µF 

10,.,FI lso l F 

100nF 
+ 

1kQ pF + JJ 
82Q 

15 

I 3,9nF 
11%) 

10,5kQ 
12%1 

2,2kQ 

+ 

15 

TDA3576B 

33kQ 

14 

+ 
r22µF 

13 

4.7kQ 

220 
kQ 

12 11 

2kQ 

6,8nF 

+ 

10,.,FI 
+12V 

> 0,2mA 
<3mA 

J\_ flyback pulse 
horizontal 

shift 

10kQ 
horizontal 

sync output 

Fig. 3 Application circuit diagram. 
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+12V 
10µF 

lvcR 270kQ 

f0adj. 10kQ 
or 
1kQ 

rµF 

10 
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l TDA3590 

SECAM PROCESSOR CIRCUIT 

The TDA3590 is a processor circuit that converts SE CAM signals into sequential phase modulated 
signals. This circuit is intended to be used in combination with the TDA3560, TDA3561 or TDA3562 
of which the 8,8 MHz oscillator signal is used as the carrier for the modulator. The TDA3590 incor
porates the following functions: 
• Limiter/amplifier for the chrominance signal 
• SECAM demodulator 
• Clamp circuit and de-emphasis for the 

colour difference signals 
• Modulator to convert the colour difference 

signals in sequential phase modulated signals 
• Identification circuit which can be used as: 

- horizontal identification 
- vertical identification 
- combination of hor./vert. identification 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Chrominance amplifier and demodulator 

Input signal PAL (peak-to-peak value) 

Input signal SE CAM (peak-to-peak value) 

Output signal PAL (peak-to-peak value) 

Output signal SE CAM (peak-to-peak value) 

Identification 

Input voltage for horizontal identification 

Input voltage for vertical identification 

Voltage at pin 6 for PAL 

Voltage at pin 6 for SECAM 

Sandcastle pulse detector 

Vertical blanking level 

Horizontal blanking level 

Burst gating level 

Luminance amplifier 

Luminance input signal (peak-to-peak value) 

Luminance output signal (peak-to-peak value) 

PAL-matrix and SECAM-switch 

Burst signal amplitude (peak-to-peak value) 

Amplification for PAL 

Amplification for SE CAM 

• Divider circuit which generates the 4,4 MHz 
carrier signal from the 8.8 MHz signal of the 
PAL-modulator oscillator 

• Sandcastle pulse detector 
• SE CAM switch and PAL matrix 
• Video amplifier 

Vp=V17.2 typ. 12 v 
Ip= 117 typ. 90 mA 

V42(pp) typ. 550 mV 

V4.2(pp) typ. 100 mV 

V8-2(p-p) typ. 400 mV 

V8-2(p-p) typ. 1100 mV 

V5.2 0 to 8 v 
V5.2 10,5 to 12 V 

V5.2 typ. 10,3 v 
V5.2 typ. 7 v 

V19.2 typ. 1,5 v 
V19-2 typ. 3,5 v 
V19.2 typ. 7,0 v 

V16-2(pp) typ. 0,5 v 
V15-2(p-p) typ. 1 v 

v 11 ;12-2(p-p) typ. 60 mV 

typ. 0 dB 

typ. 6 dB 
-------------- --~-"··-----·-----·-----

PACKAGE OUTLINE 24-lead DI L; plastic with heat spreader (SOT-101 B). 
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~~-SE_C_A_M_p_ro-ce-sso-r-ci-rc-ui-t~~~~~~~~~~~~~~~~-T-D_A_3_5_9_0~~-
GENERAL DESCRIPTION 

Demodulation 

The TDA3590 comprises a chrominance and an identification demodulator, both using the same 
reference tuned circuit. The identification circuit automatically detects whether the incoming signal 
at pin 4 is SECAM or not (NTSC, PAL or black-and-white). When PAL signals are received, they are 
diverted via pin 16 to the chrominance output (pin 8). 

The delay line connected to pin 16 delays the PAL luminance signal. The SECAM signal has the same 
delay in the processor circuitry. When SECAM signals are received, the PAL signal path is switched 
off. Then, the SE CAM signal is applied to a limiter/amplifier (via a bandpass filter with a bell-shaped 
response, after which it is demodulated). The (R-Y) and (B-Y) signals are available sequentially, so 
only one demodulator is necessary. After demodulation the signals are applied to an H/2 switch, which 
separates the two colour difference signals. Now the signals are applied to the ( R-Y) and (B-Y) 
clamp circuits, where the black levels are clamped to the same d.c. level. The optimum black level can 
be obtained at the end of the horizontal burst, so the timing of the ( R-Y) and (B-Y) clamp is deter
mined by an internally generated pulse of 800 ns, which starts just after the sandcastle burst gate 
pulse. The two signals are added again after clamping. The signal is applied to the modulator via a 
de-emphasis, blanking and reinsertion circuit. 

If V5_2 > 2 V, artificial black levels are inserted during the horizontal blanking period. The clamp 
circuits then react upon these levels instead of the demodulated burst signals (necessary in case there 
are no horizontal burst signals available). The inserted signals may not be identical to the detected 
signals, because of circuitry spread. This can be corrected by detuning the demodulator tuned circuit. 

Modulation 

The (R-Y)/(B-Y) ratio is 1,78 at the de-emphasis output (pin 20). The demodulated (R-Y) and 
(B-Y) signals have a positive phase position for a magenta colour. 

A burst signal is added to the demodulated SECAM signal at the input of the modulator. A sequential 
modulated chrominance signal is present at the modulator output. The modulation carriers of the (R-Y) 
and (B-Y) signals are 90° out of phase. The burst is modulated in the+ (R-Y) direction and is only 
present during an (R-Y) line. The modulated (R-Y) component has the same phase position as the 
( R-Y) burst for a magenta colour. 

Identification 

The identification circuit compares the voltage difference, which is obtained after demodulation, with 
the phase of the flip-flop. For horizontal identification this comparison occurs during the internally -
generated 800 ns pulse. Only SECAM signals have a voltage difference from line to line during com-
parison. If the phase relationship between both the signals is wrong, the flip-flop will get a reset with an 
extra input pulse. 

The identification detector information is also used for colour killing and for switching to PAL, if 
required. 

The identification (as above) occurs when the horizontal identification system is active. When the 
vertical identification system is switched on (pin 5), the system only compares the demodulator output 
voltage during line scanning of the vertical blanking. The further operation is identical to the horizontal 
identification. 

Sandcastle pulse detector 

The sandcastle pulse detector is able to handle a 3-level sandcastle pulse. It detects the various blanking 
and gating pulses and it generates the correct drive pulses for the clamping circuits. 
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TDA3590 J 
GENERAL DESCRIPTION (continued) 

Carrier generation 

The carrier signal for the PAL modulator is obtained from the 8,8 MHz oscillator signal of the TDA3560. 
The frequency of this signal is divided-by-two to obtain 90° shift. These two signals are applied to the 
modulator. There is a possibility that the two dividers in the TDA3560 (pins 23 and 24) and the 
TDA3590 are out-of-phase. This can be corrected by connecting pins 9 and 10 of the TDA3590 to pins 
24 and 23 of the TDA3560 respectively. At incorrect phase, the TDA3590 divider is reset and correct 
phase is obtained. 

PAL-matrix and SECAM-switch 

The colour difference signals are transmitted sequentially in the SECAM-system, so the modulated 
PAL-signal from the TDA3590 is also sequential. The consequences are: 
• The two colour difference signals are mixed again in the delay line matrix circuit, so that both 

demodulators get a combination of an (R-Y) and (B-Y) signal. The phase position of the reference 
carrier must be very accurate for obtaining a proper demodulated signal, otherwise colour errors will 
occur (e.g. in the NTSC-system). 

• Two different signals are added or subtracted in the matrix circuit, which results in an amplitude 
that has half the amplitude when compared with a normal PAL signal. 

Increase of the chrominance signal in the TDA3590 results in an overdrive of the chrominance am
plifier of the TDA3560. 

These effects can be avoided by the matrix and switching circuit which is included in the TDA3590. 
The direct and delayed (from the PAL delay line) signals are applied to the processor where they 
are matrixed (for PAL) or switched (for SECAM). In the latter condition, the gain of the circuit is 
twice as high as for the normal PAL reception. The phase accuracy is not critical in this situation, 
because the two colour difference signals are not mixed. 

For SECAM, the (B-Y) output of the SECAM-switch will be a signal without burst. The (R-Y) output 
of the SECAM-switch only has a burst during the +(R-Y) line. This burst is modulated in the +(R-Y) 
direction. 

572 December 1981 



SECAM processor circuit _Jl TDA3590 

..____ _ 
RATINGS 

Limiting values in accordance with the Absolutr> M<1xirnu1n Sys!,,111IIEC134.1 

Supply voltage 

Total power dissipation 

Storage temperature range 

Operating ambient temperature ran\Jf' 

CHARACTERISTICS 

Vp = 12 V; Tamb = 25 °C; unless otherwise specifir!ti 

Supply voltage 

Supply current 

Total power dissipation 

Chrominance amplifier and demodulator 

Input signal PAL (peak-to-peak value) 

Input signal SE CAM (peak-to-peak value) 

Input current 

Input capacitance 

(R--Y)/(8-Y) ratio before modulation (pin 20) 

Relative deviation of the black level of the 
colour difference signals before modulation 

Output signal PAL (peak-to-peak value) 

Output signal SE CAM (peak-to-peak value) 

Output impedance 

Input voltage for clamping on the back-porch 
of the colour difference signals 

Input voltage for insertion of the 
artificial black level after demodulation 

Input resistance between pins 23 and 24 

Input capacitance between pins 23 and 24 

Input current at pin 5 

V5.2=12V 

Output current at pin 5 

V5.2 = 0 V 

Vp V17.2 

Ptot 

Tst!I 

Tamb 

Vp=V177 

Ip - I 17 

Ptot 

v 4 2(p-p) 

sef' note 1 

V32(pp) 

V3 2(p-p) 

lzs2I 

V52 

R2324 

C23-24 

rnt1x. 13,2 v 
max. 1,7 w 
-25 to+ 150 oc 

-25 to+ 65 oc 

typ. 12 v 
10,8 10 13,2 v 

typ. 90 mA 

typ. 1,1 w 

typ. 550 mV 
55 to 1100 mV 

typ. 100 mV 
15 to 300 mV 

typ. 5 µA 

5 pF 

typ. 

typ. 

typ. 

typ. 

tyri. 

typ. 

1,78 

400 mV 

1100 mV 

50 S2 

0,5 v 

2 v 
4 kS2 

17 uF 

25 µA 

25 µA 
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TDA3590 J 
CHARACTERISTICS (continued) 

Identification 

Input voltage for horizontal identification 

Input voltage for vertical identification 

Voltage at pin 6 for PAL 

Voltage at pin 6 for SE CAM 

Identification 'on' for SE CAM 

Colour 'off' at SECAM 

Colour 'on' at SECAM 

Voltage at pins 9 and 10 for SE CAM 

Voltage between pins 9 and 10 for SECAM 

Permissible voltage at pins 9 and 10 for PAL 

Sandcastle pulse detector and clampin;;i pulse generator 

Voltage level at which the vertical blanking 
pulse is separated 

required pulse amplitude 

Voltage level at which the horizontal blanking 
pulse is separated 

required pulse amplitude 

Voltage level at which the burst gating 
pulse is separated 

required pulse amplitude 

Internal clamping pulse duration (see note 2) 

Input current at V 19-2 = 7 V 

Carrier generator (see note 3) 

Input signal from TDA3560 (peak-to-peak value) 

Input resistance 

Luminance amplifier 

Input signal (peak-to-peak value) 

Output signal (peak-to-peak value) 
at v16_2(p-p) = 0,5 v 

Input current 

Output impedance (load: R15-2 = 2 k.Q) 

Frequency response (-3 dB) 

December 1981 ( 

V5_2 

V5_2 

V5_2 

V5_2 

V5_2 

Va-2 

Va-2 

V9_2;V10-2 

V9-10 

V9_2;V10-2 

V19_2 

V19_2 

V19_2 

Vg-12 

V19_2 

V19.2 

tp 

12 

v7-2(p-p) 

R7-2 

v16-2(p-p) 

V15-2(p-p) 

115 

IZ15-2 I 

Oto 8 V 

10,5 to 12 V 

typ. 10,3 v 

typ. 7 v 

typ. 10,7 v 

typ. 9,20 v 

typ. 9,05 v 

typ, 10,5 v 

< 3 mV 

8,2 to 10,3 V 

typ. 1,5 v 
1to2 V 

2 to 3 v 

typ. 3,5 v 
3to 4 V 

4 to 6,5 V 

typ, 7 v 
6,5 to 7,5 V 

> 7,5 v 

typ. 0,8 µs 

typ. 10 µA 

> 150 mV 

typ. 4.4 kn 

typ. 0,5 v 

typ. 1 v 

typ. 0,15 µA 

typ, 20 n 

> 8 MHz 



SECAM processor circuit 

PAL-matrix and SECAM-switch 

Burst signal amplitude (peak-to-peak value) 

Input impedance 

Amplification for PAL 

Amplification for SECAM 

Difference in amplification from the inputs 
to one output for PAL 

Phase error from line-to-line in the (R-Y) output 
for zero-error in the (B-Y) output for PAL 

Output impedance 

Notes to the characteristics 

Jl 
v 11 ;12(p-p) typ. 

IZ11 ;12-21 typ. 

typ. 

typ. 

< 

< 
1z13;14-2/ typ. 

TDA3590 

60 mV 

2 kD 

0 dB 

6 dB 

5 O• 
10 

2,5° 

40 n 

1. When an artificial black level is inserted after demodulation, the resulting black level deviation depends 
on the adjustment of the demodulator tuned circuit. It is therefore possible to obtain a value of zero 
per cent. 

2. This pulse starts directly after the burst clamping pulse. 

3. The phase delay between the oscillator output of the TDA3560 and the input of the TDA3590 
(pin 7) must be adjusted such, that the burst amplitude at pin 28 of the TDA3560 is minimum. 
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see note 

56 _L 27 
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22 
pF 
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10 

22nF . _fl sandcastle 
:.f=--=-l__pulse 
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Fig. 2 PAL/SECAM application 
circuit diagram using the BAW62 

TDA3590 and TDA3560 or TDA3561 (for 
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17 

11 12 
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18kS2 

blue 

16 
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1U2 
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15 

14 

green 

brightness 
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a combination with the TDA3562 see Fig. 3). For nute to pin 5 of the TDA3590 see next page. 
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~~S-E-CA-M~pr-ore-s-so-r-cir-cu-it~~~~~~~~~~~~~~~~~-T-D_A_3_5_9_0~~-
Note to Fig. 2 
V5_2 < 0,5 V : horizontal identification and black level clamping. 
V5_2 > 10,5 V : vertical identification and artificial black level. 
V5_2 = 5to 7 V: horizontal identification and artificial black level. 

PINNING 
1. Limiter feedback to pin 4. 
2. Ground. 
3. Limiter feedback. 
4. Input limiter; PAL identification input; SECAM chrominance/identification input. 
5. Via a d.c. voltage to this pin, the SECAM identification system can be chosen. 

At V5_2 < 8 V the processor is preset for horizontal identification. 
At V5_2 > 10,5 V the processor is preset for vertical identification. 
At V5_2 < 0,5 V the demodulated black level of the SECAM horizontal burst will be used as 
black level reference. 
At V5_2 > 2 V the demodulated chroma signal will have an artificial black level during the SECAM 
horizontal burst. 

6. Store capacitor of PAL/SECAM identification circuit; 
horizontal identification: 100 nF 
vertical identification: 1 µF 

7. Input of 8,8 MHz oscillator signal. 
8. PAL/processed SECAM signal output (chrominance output). 
9. Identification input of 8,8 MHz divider (to pin 24 of TDA3560). 
10. Identification input of 8,8 MHz divider (to pin 23 of TDA3560). 
11. Direct chrominance input of PAL matrix/processed SECAM switch. 
12. Delayed chrominance input of PAL matrix/processed SECAM switch. 
13. PAL/processed SECAM (R-Y) h.f. output. 
14. PAL/processed SECAM (B-Y) h.f. output. 
15. Luminance output. 
16. Luminance/PAL input. 
17. Positive supply voltage (+ 12 V). 
18. Decoupled positive supply voltage. 
19. Three-level sandcastle pulse input. It detects the various blanking and gating pulses and it generates 

the correct drive pulses for the clamping circuits. 
20. De-emphasis is performed at this pin with a 1,8 kS2 resistor and a 270 pF capacitor. To avoid moire 

patterns on the screen, additional filtering of the demodulator double-frequency products is obtained 
by a 47 pF decoupling capacitor. 

21. Store capacitor (B-Y) clamp. 
22. Store capacitor ( R-Y) clamp. 
23. Demodulator reference tuned circuit. 
24. Demodulator reference tuned circuit. The demodulator reference circuit has to be tuned to a nominal 

frequency of about 4,33 MHz. The quality factor of the tuned circuit must be nominal 2,45. 
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1DA3590 J 
APPLICATION INFORMATION (see Fig. 2) 

The function is described against the corresponding pin number 

Pin 4. Chrominance input 

The SE CAM input signal is typically 100 mV peak to peak, while the PAL input signal is about 550 mV 
peak to peak. This corresponds to a PAL/SECAM ratio of 5,5 (based on 75% saturated colour bar signals). 
The input signal, which should be free from any sound modulation, is applied single-ended to pin 4 via 
a filter which provides the required bell-shaped bandpass for SE CAM signals. D.C. biasing takes place via 
coil L 1, which has an unloaded quality factor between 80 and 100. 

Pin 8. Chrominance output 

During PAL reception, this output is internally connected to the luminance stage, therefore a composite 
video signal of 0,9 V peak to peak (typical) is present at the output. During SECAM reception, the 
chrominance output stage is connected to the modulator. The sequentially modulated (R-Y) and (B-Y) 
signals are then available at the output (amplitudes of typically 1100 mV peak to peak}. These signals 
are applied via a chrominance bandpass filter to the chrominance a.c.c. amplifier in the TDA3560. 

Pin 6. System identification 

A 1 µF capacitor is connected to this pin. During PAL reception, the typical voltage at pin 6 is 10,3 V. 
The chrominance output stage is then internally connected to the luminance stage and the PAL matrix 
circuit is activated for normal matrixing of the PAL signals. During SECAM reception, the voltage at 
pin 6 is about 7 V (typical}. The chrominance output stage is connected to the modulator and the 
SECAM switch is enabled. During noisy SE CAM signals, the voltage at pin 6 increases and colour 
killing/unkilling occurs around 9,20 V and 9,05 V respectively. 

Pin 5. Horizontal/vertical identification 

Horizontal or vertical identification can be selected depending on the externally applied voltage at pin 5. 
When the d.c. level on pin 5 changes with time (pulse information), a combination of horizontal and 
vertical identification is possible. 

Horizontal identification 

If the voltage at pin 5 is< 2 V, horizontal identification occurs with black level clamping. This clamping 
occurs on the back-porch of the demodulated colour difference signals. If artificial black level insertion 
is required, the voltage at pin 5 should be< 8 V. 

Vertical identification 

If the voltage at pin 5 is> 10,5 V, vertical identification occurs, i.e. identification on 9 lines in the 
vertical blanking period. In this mode, the black level is artificially inserted after demodulation. 

Pin 19. Sandcastle pulse 

A 3-level sandcastle pulse is required and this can be directly coupled to the sandcastle pulse detector. 
Horizontal blanking, vertical blanking and burst clamping pulses are separated by the IC. A clamping 
pulse of 800 ns is generated internally just after the burst gating pulse. The input current is typically 
10 µA at an input signal of 7 V. 
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~~SE-C-AM~pr-oc-ess-or-c-irc-ui-t~~~~~~~~~~--~~-~-T-O_A_3_5-90~~-
Pins 16 and 15. Luminance input/output 

The input signal at pin 16 should be typically 0,5 V peak to peak. The input impedance is relatively 
high, so a 22 nF coupling capacitor can be applied. This luminance signal is internally clamped and 
after a 2 times amplification available at pin 15. 

During SECAM reception, the luminance signal is delayed by about 470 ns in a luminance delay line. 
The chrominance and luminance signals are then correctly timed at the output of the TDA3590. 

During PAL reception, the composite video signal passes through this delay line and, after amplification, 
is available at pins 8 and 15. The nominal amplitude of the signals is 900 mV peak to peak in both cases. 

Pins 11, 12, 13 and 14. SECAM switch and PAL matrix 

During PAL reception, the system identification 'enables' the PAL matrix circuitry. An a.c.c. composite 
chroma signal (from pin 28 TDA3560) is coupled via the glass delay I ine to pin 12 of the TDA3590. 
A direct signal is applied to pin 11 of the TDA3590 via a resistor network. Active matrixing takes 
place in the IC and consequently (R-Y) and (B-Y) signals are available at pins 13 and 14 respectively. 
These signals are applied to the TDA3560 demodulators (pins 22 and 21 respectively). 

During SECAM reception, the PAL matrix circuitry is 'disabled' and the SE CAM switch is 'enabled'. 
A sequentially modulated ( R-Y) and (B-Y) signal is available at pin 28 of the TDA3560. Direct and 
delayed signals are applied to pins 11 and 12 of the TDA3590, and via the SE CAM switch the ( R-Y) 
and (B-Y) signals are applied to their respective demodulator in the TDA3560. 

Pins 17 and 18. Supply voltage(+ 12 V) 

Correct operation is ensured within the supply range of 10,8 V to 13,2 V, and the typical power 
dissipation of the IC is 1, 1Wat12 V. 

Pins 17 and 18 are separated by an external RC filter. Pin 18 is the supply for biasing several current
sinks in the IC and for all the output stages. 

This supply voltage separation minimizes crosstalk via the supply lines between various parts of the 
circuitry. The capacitor at pin 18 must be small ("' 1 µF) so that, if pin 17 is short-circuited to ground, 
the collector-base junction of a transistor in the IC, through which the discharge current flows, is not 
damaged. 

Pin 20. De-emphasis 

De-emphasis is performed at this pin with a 1,8 k.11 and a 270 pF capacitor. To avoid moire patterns 
on the screen, additional filtering of the 8,8 MHz signal is obtained by a 47 pf decoupling capacitor. 

Pins 21 and 22. Clamping of (R-Y) and (B-Y) signals 

After demodulation, the sequential (R-Y) and (B-Y) signals are separated by means of an H/2 switch 
and passed-on to their respective clamping circuits, where they are clamped to the same d.c. level. The 
value of each clamping capacitor should be 100 nF and they may, if desired, be increased to 470 nF. 

Pins 23 and 24. Demodulator reference tuned circuit 

The SE CAM signal is applied to the demodulator via the 'bell-filter' and limiter/amplifier. Only one 
demodulator is used because of the sequential nature of the signal. The reference signal, obtained from 
the tank circuit, is applied to pins 23 and 24. At V5_2 > 2 V, the tuning and damping of the tank cir
cuit should be done in such a way that a minimum modulator output voltage at pin 8 of the TDA3590 
is obtained (the (R-Y) and (B-Y) information in the SECAM video signal is switched off). Therefore, 
any deviations between the black levels (when clamping on the back-porch and when an artificial black 
level is filled in) can be made minimum. 
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IDA3590 J 
APPLICATION INFORMATION (continued) 

Pin 7. Carrier generation 

An 8,8 MHz signal from pin 25 of the TDA3560 is applied via pin 7 to the divider circuit in the 
TDA3590. Two 4.4 MHz signals are obtained with a phase shift of goo with respect to each other. 
These signals are applied to the modulator via an H/2 switch. The phase delay of the 8,8 MHz input 
signal must be adjusted such that the burst amplitude of the chrominance signal at pin 28 (TDA3560) 
has its minimum amplitude. Under this condition, the burst generated by the TDA3590 is in phase 
with the ( R-Y) reference signal for the demodulator in the TDA3560. Since the a.c.c. of the 
TDA3560 operates in the+ (R-Y) direction, the burst signal at pin 28 of the TDA3560 will have 
its minimum amplitude. 

Pins 9 and 10. Divider resetting 

The output of the burst phase detector of the TDA3560 is connected to pins 9 and 10. At SECAM 
reception, the differential a.c. current information, obtained from the burst detector (TDA3560), is 
applied to pins 9 and 10 (TDA3590). This gives information about the phase relationship between the 
two 4.4 MHz dividers in both I Cs. The TDA3590 now generates a minimum relative voltage between 
pins 9 and 10 at an absolute voltage level of 10,6 V. The result is that the oscillator control function 
of the TDA3560 is overruled, and the oscillator is set to 2 x 4,43 MHz. 
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~~-SE_C_A_M_p_ro-ce-ss-or-c-irc-u-it~~~~~~~~~~~~--~~-~-~TD_A_3_5_9_0~~-
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Fig. 3 PAL/SECAM application circuit diagram using the TDA3590 and TDA3562. 
Note to pin 5 TDA3590: V5.2 < 2 V; horizontal identification and black level clamping. 

15 

14 

V5.2 > 10,5 V; vertical identification and artificial black level. 
V5.2 = 5 to 7 V; horizontal identification and artificial black level. 
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---~-~-~-f=-~a-~o_~_~_d:_,~e_:_f:_~_~_v:_o~_:e_n~-s~_m:_l~-s _______ ,J L::DA359Q_A __ made available for evaluation. It does not necessarily 
imply that the device will go into regular production. 

SECAM PROCESSOR CIRCUIT 

GENERAL DESCRIPTION 

TheTDA3590A processor circuit converts SE CAM signals into sequential phase-modulated (quasi-PAL) 
signals. It combines all the functions of the TDA3590, TDA3591 and TDA3591 A to provide a complete 
SECAM processor system. The circuit is intended for use in conjunction with TDA3560, TDA3561, 
TDA3561A, TDA3562A or TDA3566 to provide SECAM/PAL/NTSC/black-and-white processor 
combinations. 

Features 

• Limiter/amplifier for chrominance signal 
• SECAM demodulator 
• Clamp circuits and de-emphasis for colour 

difference signals 
• Modulator to convert colour difference 

signals into sequential, phase-modulated 
signals 

• Identification circuit for horizontal, 
vertical or combined horizontal and 
vertical SECAM identification 

QUICK REFERENCE DATA 

Supply voltage 
Supply current 

Chrominance amplifier and demodulator 

Input signal PAL (peak-to-peak value) 
Input signal SE CAM (peak-to-peak value) 
Output signal PAL (peak-to-peak value) 

at V16(p-p) = 1,2 V 
Output signal SE CAM (peak-to-peak value) 

Identification 

• Divider circuit to provide 4,4 MHz carrier 
from 8,8 MHz signals generated in 
TD A3560/61 /61 A/62 A/66 

• Sandcastle pulse detector 
• SE CAM switch and PAL matrix 
• Video amplifier 
• Pin compatibility with TDA3590, TDA3591 

and TDA3591A when application requires 
SE CAM ident priority (does not apply with 
PAL ident priority) 

Vp = V17.2 
Ip= 117 

v 4-2(p-p) 
V4.2(p-p) 

V8-2(p-p) 
V8-2(p-p) 

typ. 
typ. 

typ. 
typ, 

typ. 
typ. 

12 v 
100 mA 

550 mV 
100 mV 

900 mV 
GOO mV 

Input voltage range for horizontal identification (pin 5) V5.2 0 to 8 v 
Input voltage range for vertical identification (pin 5) V5.2 10,5 to 12,0 V 
Voltage at pin 6 for PAL V6-2 typ, 
Voltage at pin 6 for SECAM V6-2 typ. 

Sandcastle pulse detector 
Vertical blanking level 
Horizontal blanking level 
Burst gating level 

luminance amplifier 

Luminance input signal (peak-to-peak value) 
Luminance output signal (peak-to-peak value) 

PAL matrix and SECAM switch 

Burst signal amplitude (peak-to-peak value) 
Amplification for PAL 
Amplification for SE CAM 

PACKAGE OUTLINE 

24-lead DI L; plastic (with internal heat spreader) (SOT-101 B). 

V19.2 
V19.2 
V19.2 

typ. 
typ. 
typ. 

v 16-2(p-p) typ. 
V15-2(p-p) typ. 

v 11; 12-2(p-p) typ. 
typ. 
typ, 

10,2 v 
7,0 v 

1,5 v 
3,5 v 
7,2 v 

1,2 v 
3,0 v 

60 mV 
0 dB 
6 dB 
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TDA3590A SECAM processor circuit J 
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PINNING 

1. Identification coupling input for PAL/not-PAL identification using half the saturation voltage of 
the PAL decoder. 

2. Ground. 
3. Limiter feedback. 
4. SECAM video input. 
5. Identification selection input using a d.c. level to preset the identification mode of horizontal/ver-

tical detection +black level clamping/insertion. 
6. Storage circuit input to SECAM/not-SECAM identification detector. 
7. Divider circuit input of 8,8 MHz from the PAL decoder. 
8. Chrominance signal output comprising PAL or processed SECAM (quasi-PAL). 
9. Carrier signal phase identification input from the burst phase detector of the PAL decoder. 
10. As for pin 9. 
11. Direct chrominance input to SECAM switch/PAL matrix. 
12. Delayed chrominance input to SECAM switch/PAL matrix. 
13. Colour difference output ( R-Y). 
14. Colour difference output (B-Y). 
15. Luminance output. 
16. Luminance/PAL input. 
17. Positive supply voltage (Vp). 
18. Decoupled positive supply voltage. 
19. Three-level sandcastle pulse input. 
20. De-emphasis circuit connection. 
21. Storage capacitor connection for (B-Y) clamp. 
22. Storage capacitor connection for ( R-Y) clamp. 
23. Connection for reference tuned circuit for SECAM chrominance and identification demodulators. 
24. As for pin 23. 

FUNCTIONAL DESCRIPTION 

Demodulation 

The chrominance and identification demodulators of the TDA3590A both share the same reference 
tuned circuit (pins 23 and 24). The identification circuit automatically detects whether the incoming 
signal is SECAM or not-SE CAM. 

When the incoming signals are not-SECAM (PAL/NTSC/black-and-white) they are diverted via pin 16 
to the chrominance output at pin 8 and no signal demodulation takes place. The delay line connected 
to pin 16 delays the signals to equalize the delay of the SECAM processor circuitry. When SECAM 
signals are received the PAL signal path is switched off. 

Incoming SECAM signals are applied to pin 4 via an external bell filter. The signals are amplified, 
limited and then demodulated. The limiters give optimum i.f. interference suppression. Only one 
demodulator is necessary as the colour difference signals are available sequentially. After demodulation 
the colour difference signals are separated by an H/2 switch and then applied to (R-Y) and (B-Y) clamp 
circuits where the black levels are clamped to the same d.c. level. The optimum black level can be 
obtained at the end of the horizontal burst, so the timing of the (R-Y) and (B-Y) clamp is determined 
by the last 1,5 µs of the burst gate pulse. 

The two colour difference signals are combined again after clamping and then applied to the modulator 
via de-emphasis, blanking and reinsertion circuits. 

The ratio of (R-Y) to (8-Y) at the de-emphasis output (pin 20) is 1,78. The external de-emphasis 
components of R = 1 k.\1 and C = 470 pF give a spread at the internal de-emphasis network< 20%. 

October 1983 585 



TDA3590A J 
FUNCTIONAL DESCRIPTION (continued) 

If artificial black level reinsertion is required the burst gating pulse (Fig. 2) is used to time black level 
clamping. Artificial black levels are inserted during the horizontal blanking period when V5.2 > 2 V. 
The clamp circuits then react to the artificial levels instead of the demodulated burst signals (this is 
necessary when no horizontal burst signals are available). The inserted signals may not be identical to 
the demodulated signals because of circuitry spread but this can be corrected by detuning the demodu
lator reference tuned circuit. 

Modulation 

A burst signal is reinserted into the combined SECAM signal at the input to the sequential phase 
modulator. The nominal duration of this burst is 2,6 µs which approximates to the duration of the 
PAL burst and, in combination with the horizontal blanking pulse (used as keying pulse in the SE CAM 
switch), minimizes interference in the a.c.c. loop of the TDA3560/61/62. 

At the input to the modulator the ( R-Y) and (B-Y) signals have a positive phase position for magenta 
colour. The modulation carriers for the ( R-Y) and ( B-Y) signals are 900 out of phase; the burst is 
modulated in the+ (R-Y) direction and is only present during an (R-Y) line, the modulated (R-Y) 
component has the same phase position as the ( R-Y) burst for magenta colour. 

The chrominance output from pin 8, in the SECAM mode, is a quasi-PAL signal with alternate line, 
sequential modulation. Odd and even harmonics of the 4,4 MHz carrier introduced by the modulator 
are suppressed by internal filters. A correction is made to the burst-chrominance ratio of the quasi-PAL 
signals for equal saturation of PAL and SE CAM signals. 

Identification 

Identification of the SE CAM signal is performed using the fact that only SE CAM has a line-to-line 
difference in demodulated voltage level. This is (:letected during the last 1,5 µs of the burst gate pulse. 
A flip-flop, which is switched by the burst gate pulse, provides the reference input to the identification 
detector. Here the phase of the flip-flop is compared with that of the changing voltage levels from the 
demodulator. The SE CAM identification circuits operate when selected by the voltage on pin 5; this 
may be horizontal, vertical or combined horizontal and vertical identification, depending on the 
switching arrangements of pin 5. An internal voltage divider presets pin 5 to 6 V to give automatic 
selection of horizontal identification plus black level re-insertion. Vertical identification is selected by 
taking the voltage on pin 5 above 10,5 V, then the system compares the demodulator output voltage 
only during line scanning of the vertical blanking. 

Information obtained from the identification detector is also used for colour killing and, if required, 
for switching to PAL. 

Luminance amplification 

The luminance amplifier input at pin 16 can be up to 1,2 V (peak-to-peak value) which equates to a 
peak-to-peak voltage of 2,7 V -7 dB. The amplifier gain is typically 8 dB. The luminance clamping 
circuit is activated during the SE CAM identification timing (see Fig. 2). 

Sandcastle pulse detection 

The sandcastle pulse detector requires a three-level sandcastle pulse to provide horizontal blanking, 
vertical blanking and burst gate pulses. The detected burst gate pulse triggers a pulse generator which 
produces two timing pulses, pulse' A' and pulse 'B' (see Fig. 2). Pulse' A' is used to time the PAL 
burst modulator and to trigger the H/2 flip-flop. Pulse 'B' provides the timing of the (R-Y) clamp 
(present only during a red line); the (B-Y) clamp (present only during a blue line); the luminance clamp 
(present every line); and the SE CAM horizontal identification circuit. 
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Fig, 2 Burst gate timing pulse generation. 

PAL matrix and SECAM switch 

The PAL matrix and SECAM switch is included in the TDA3590A to facilitate handling of the two 
chrominance signal types, PAL and SE CAM. For PAL, the direct chrominance signal and the chromi
nance signal delayed by the PAL delay line are used by the PAL matrix to separate the two colour 
difference signals. Phase accuracy is not critical for this operation as the colour difference signals are 
not mixed. For SECAM, the quasi-PAL sequential colour difference signals are separated by switching, 
The gain of the switching circuit is two times that for normal PAL reception to maintain signal balance 
between the two systems. The ( B-Y) output from the SE CAM switch is a signal with no burst; the 
(R-Y) output has a burst modulated in the+ (R-Y) direction during the+ (R-Y) line. There is minimal 
crosstalk between the colour difference signals in the SE CAM switch. 

Carrier generation 

The carrier for the sequential phase modulator is obtained using the 8,8 MHz input from the PAL 
decoder. This input is divided by two to provide two 4,4 MHz signals with a phase relationship of goo . 
Correct phasing between the 4,4 MHz and the PAL decoder is ensured by the 4,4 MHz phase identifier 
circuit which resets the divider if the phasing is wrong (see Figs 3 and 4 for inter-connections), The 
inputs/outputs to the phase identifier have internal current sources in the case of SE CAM. 

Coupling of identification systems 

Coupling of system identification between TDA3590A and a PAL decoder is performed using the 
functions of pins 1 and 6. The voltage level at pin 1 is controlled by the PAL/not-PAL detection of 
the PAL decoder; the voltage level at pin 6 is a function of SECAM/not-SECAM detection of the 
TDA3590A modified by the action of pin 6 external circuit. 

The circuit action is as follows and is summarized in Table 1. 

Channel switching 

PAL 

During channel switching pin 6 is taken rapidly to a high voltage(± 10,2 V) by 
the external circuit. This corresponds to the not-SE CAM mode of the 
TDA3590A. 

The high voltage level at pin 6 caused by channel switching is maintained by the 
TDA3590A when it recognizes the signal as not-SECAM, An internal current 
source keeps pin 6 voltage high, locking the TDA3590A in the not-SE CAM 
mode, This condition is maintained even if reflected PAL signals are present. 
The PAL decoder recognizes the signal as PAL and takes pin 1 of TDA3590A 
to a voltage of between 0,5 and 2,6 V, depending on the setting of the satura
tion voltage, The system is thus locked in the PAL mode. 
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TDA3590A j 
FUNCTIONAL DESCRIPTION (continuec') 

SECAM The initial high voltage level (:t 10,2 V) at pin 6 caused by channel switching 
sets the TDA3590A in the not-SE CAM mode and during this time the PAL 
decoder detects a not-PAL signal. This causes a voltage at pin 1 of< 0,4 V 
which prevents the internal current source of TDA3590A maintaining the high 
voltage level of pin 6 which, in turn, allows the TDA3590A to detect SE CAM. 
The initiation of SE CAM detection is delayed by the action of pin 6 external 
circuit and commences when pin 6 approaches 9, 1 V. The SE CAM signals are 
converted by TDA3590A to quasi-PAL signals at pin 8 which are detected by 
the PAL decoder as PAL signals. The resulting modes of operation are SECAM 
for the TDA3590A and PAL for the PAL decoder, together giving a system 
operation in the SECAM mode. 

Black-and-white The TDA3590A 1s initially set in the not-SECAM mode as previously described. 
The PAL decoder detects not-PAL and the TDA3590A detects not-SECAM 
which results in a system operation in the colour-killing mode. 

Table 1 System operating modes 

TDA3590A mode PAL decoder mode system operating mode 

SE CAM PAL SE CAM 

SE CAM not-PAL condition not used 

not-SE CAM PAL PAL 

not-SE CAM not-PAL black-and-white 

RATINGS 

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

Supply voltage (pin 17) Vp = V17.2 max. 13,2 v 
1,88 w Total power dissipation 

Operating ambient temperature range 

Storage temperature range 
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CHARACTERISTICS 

Vp = V17_2 = 12 V; Tamb = 25 °c; unless otherwise specified. The parameter values are valid only 
when the reference tuned circuit has been aligned as detailed in note 1. 

parameter Jsymbol min. typ. max. unit 
f----

Supplies I 
Supply voltage range (pin 17) V17_2 10,8 12,0 13,2 v 

Supply current (pin 17) 117 - 100 - mA 

Input current (pin 18) 113 - - 170 µA 

Total power dissipation Ptot - 1,2 - w 

Chrominance amplifier and demodulator 
I Input signal PAL (peak-to-peak value) v4-2(p-pl - - 1,1 v 

I 
Input signal SECAIVI (peak-to-peak value) v4-2(p-p) 15 100 300 mV 

Input resistance (pin 4) R4-2 - 10 - kD 

Input capacitance (pin 4) C4_2 - - 5 pF 

(R-Y)/(B-Y) ratio before modulation (pin 20) - 1,78 -

Relative black level deviation of colour 
difference signals before modulation (note 2) 

Output signal PAL (peak-to-peak value) 
at V16(p-p) = 1,2 V V8-2(p-p) - 900 - mV 

Output signal SE CAM (peak-to-peak value) V8-2(p-p) ·- 500 - mV 

Output impedance IZs-21 - 65 - n 
Input voltage for clamping on back porch 

of colour difference signals V5_2 - - 0,5 v 

Input voltage for artificial hlack level 
i insertion after demodulation V5_2 2 - - v 

Input resistance between pins 23 and 24 R23-24 - 4 - kD 

Input capacitance between pins 23 and 24 C23-24 - 12 - pF 

Linearity of (B-Y) signal (pin 8) (note 3) 85 92 - % 

Linearity of ( R-Y) signal (pin 8) (note 4) 88 95 - % 

Input resistance (pin 5) R5_2 - 10 - kQ 

Chrominance demodulator zero point 
stability (pin 20) (note 5) fo - 5 - kHz 

Offset (B-Y) black level (pin 8) at fo clamping; 
foffset = 4,4 MHz - -15 - kHz 

Offset (R-Y) black level (pin 8) 
at fo clamping; foffset = 4,4 MHz - -25 - kHz 

' 
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TDA3590A J 
CHARACTERISTICS (continued) 

parameter symbol min. typ, max. unit 

Identification SECAM/not-SECAM 

Input voltage range for horizontal 
identification (pin 5) V5_2 0 - 8 v 

Input voltage range for vertical 
identification (pin 5) V5_2 10,5 - 12,0 v 

Voltage at pin 6 for PAL V5_2 - 10,2 - v 

Voltage at pin 6 for SECAM V6-2 - 7,0 - v 

Identification ON for SECAM V5_2 - 10,7 - v 

Colour OFF for SE CAM V5:2 - 9,8 - v 

Colour ON for SE CAM V6-2 - 9, 1 - v 

Voltage at pins 9 and 10 for SE CAM V9-2; 10-12 - 10,5 - v 

Voltage between pins 9 and 10 for SE CAM V9-10 - - 3 mV 

Permissible voltage range at 
pins 9 and 10 for PAL V9-2; 10-2 6,8 - 10,2 v 

Sandcastle pulse detector and 
clamping pulse generator 

Voltage level at which the vertical 
blanking pulse is separated V19_2 1,0 1,5 2,0 v 

required pulse ampiitude 
(peak-to-peak value) v19-2(p-p) 2, 1 - 2,9 v 

Voltage level at which the horizontal 
blanking pulse is separated V19_2 3,0 3,5 4,0 v 

I 
required pulse amplitude 

(peak-to-peak value) v19-2(p-p) 4, 1 - 6,6 v 

Voltage level at which the burst 
gating pulse is separated V19_2 6,7 7,2 7,7 v 

required pulse amplitude 
(peak-to-peak value) V19_2(p-p) 7,8 - - v 

Input current at V 19-2 ~ 7 V 119 - -- 40 µA 

Carrier generator (note 6) 

Input signal from TDA3560/61/61 A/62A/66 
(peak-to-peak value) V1-2(p-p) 150 - - mV 

Input resistance R7-2 - 4 - kQ 

Input capacita nee C7_2 - 5 - pF 
'-------·---
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parameter 

Luminanre amplifier 

Input signal (peak-to-peak value) 

Chrominance input signal when no luminance 
information is present (peak-to-peak value) 

Gain (pin 16 to 15) at f15 = 4,4 MHz 

Input current (pin 16) 

Input resistance during clamping (pin 16) 

Output impedance (pin 15) at 115 = 2 mA 

Frequency response at -3 dB (pin 16 to 15) 

Gain (pin 16 to 8) at f15 = 4,4 MHz; 
not-SECAM condition 

Frequency response at -3 dB (pin 16 to 8) 
not-SECAM condition 

PAL matrix and SECAM switch 

Burst signal amplitude (peak-to-peak value) 

Input resistance 

Input capacitance 

Amplification for PAL 

Amplification for SECAM 

Difference in amplification from inputs 
to one output for PAL 

Line-to-line phase error in ( R-Y) output 
for zero error in (B-Y) output for PAL 

Output impedance 

Identification PAL/not-PAL 

Input condition for PAL (pin 1) 

Input conditions for not-PAL (pin 1): 
lower voltage level 

upper voltage level 

symbol 

V16-2(p-p) 

V16-2(p-p) 

G16-15 

115 

R15_2 

IZ15-2I 

f 

G16-8 

f 

V11; 12(p-p) 

R11; 12-2 

C11; 12-2 
A 

A 

8A 

IZ13; 14-21 

V1-2 

V1-2 

V1-2 

min. typ. max. unit 

- 1,2 1,7 v 

- - 1 v 
- 8 - dB 

- - 1 µA 

- 4 - k.Q 

- 20 - n 
6 - - MHz 

- 7 - dB 

- 5 - MHz 

- 60 - mV 

- 900 - n 
- 3 - pF 

- 0 - dB 

- 6 - dB 

- - 0,5 dB 

- - 3,5 deg 

- 50 - n 

0,5 - 2,5 v ---
- - <0,4 v 
>2,6 - - v 
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TDA3590A J 
Notes to the characteristics 

1. The parameter values given in the characteristics are valid only when the following alignment 
procedure is performed: 

a. Supply a SECAM signal input to pin 4 at 100 mV (peak-to-peak value) without deviation during 
a red and blue line (SE CAM black colour information). 

b. Align the reference tuned circuit so that the output signal from pin 8 to the PAL decoder is 
minimum during scan (PAL black colour information). 

2. When an artificial black level is inserted after demodulation the resulting black level deviation 
depends on the adjustment of the demodulator tuned circuit. It is therefore possible to obtain a 
value of 0%. 

3. (B-Y) linearity is defined by Vout(yellow)!V out(blue) where fyellow = (typ.) 4,02 MHz; 
fblue = (typ.) 4,48 MHz; V5.2 = 2,0 V. 

4. (RY) linearity is defined by Vout(cyan)!Vout(red) where fcyan = (typ.) 4,68 MHz; 
fred = (typ.) 4,12 MHz; V5.2 = 2,0 V. 

5. When the input signal to the limiter (pin 4) changes from 300 to 15 mV (peak-to-peak value) the 
zero point of the chrominance demodulator shifts by a typical value of 5 kHz. 

6. The phase delay between the oscillator output of TDA3560/61 /61 A/62A/66 and the input to 
TDA3590A pin 7 must be adjusted for minimum burst amplitude at pin 28 of the PAL decoder. 

APPLICATION INFORMATION 

The pin-to-pin functions of the application shown in Fig. 3 are described against the corresponding 
pin numbers. 

Pin 4. Chrominance input 

Typical input signal values (peak-to-peak) are: SE CAM 100 mV; PAL 0,55 V. The input signal, which 
should be free from any sound modulation, is applied single-ended to pin 4 via a filter which has the 
bell-shaped bandpass required for SE CAM signals. 

Pin 5. Horizontal/vertical identification 

Selection of horizontal or vertical identification depends on the external voltage applied to pin 5. 
When the d.c. level on pin 5 changes with time (pulse information) a combination of horizontal and 
vertical identification is possible. 

- Horizontal identification 

When the voltage at pin 5 is< 0,5 V horizontal identification and black level clamping occur. The 
clamping is during the back porch of the colour difference signals. If artificial black level insertion is 
required the voltage at pin 5 should be between 2 and 8 V. 

Vertical identification 

When the voltage on pin 5 is> 10,5 V vertical identification occurs (identification on 9 lines in the 
vertical blanking period). In this mode the black level is artificially inserted after demodulation. 

Pin 6. System identification 

During PAL reception the typical voltage at pin 6 is 10,2 V. This causes the luminance stage to be 
connected internally to the chrominance output at pin 8 and also activates the PAL matrix for normal 
PAL signals. During SECAM reception the typical voltage at pin 6 is 7 V. This changes the internal 
connection of the output from the luminance stage to the sequential phase modulator and enables the 
SECAM switch. Noisy SE CAM signals cause the voltage at pin 6 to increase, colour killing occurs at 
9,8 V and colour is reinstated at 9, 1 V. 
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Pin 7. Carrier generation 

An 8,8 MHz signal from the PAL decoder is applied via pin 7 to the divider circuit in the TDA3590A. 
From this two 4,4 MHz signals are obtained with a phase shift of goo with respect to each other. These 
signals are applied to the modulator via an H/2 switch. The delay of the 8,8 MHz input must be adjusted 
for minimum burst amplitude of the chrominance signal at pin 28 of the PAL decoder. With this 
condition the burst generated by the TDA3590A is in phase with the (R-Y) reference signal for the PAL 
decoder demodulator (the a.c.c. of the PAL decoder operates in the+ (R-Y) direction). 

Pin 8. Chrominance output 

During PAL reception this output is connected internally to the luminance stage and a composite PAL 
video signal is present at pin 8. During SECAM reception the sequential phase modulator is connected 
to this output to give a quasi-PAL signal from pin 8. Typical peak-to-peak amplitudes of the signal 
from pin 8 are 900 mV for PAL (with peak-to-peak input at pin 16 of 1,2 V) and 500 mV for SECAM. 
The output signals are applied via a chrominance bandpass filter to the chrominance a.c.c. amplifier 
input of the PAL decoder. 

Pins 9 and 10. Divider resetting 

The output of the PAL decoder burst phase detector is connected to pins 9 and 10 of TDA3590A. 
During SECAM reception this signal carries differential a.c. current information about the phase 
relationship of the 4,4 MHz dividers of both !Cs. The TDA3590A generates a minimum relative voltage 
between pins 9 and 10 at an absolute voltage level of 10,5 V. This overrules the PAL decoder oscillator 
control function causing the oscillator to run at 2 x 4,43 MHz. 

Pins 11, 12, 13 and 14. SECAM switch and PAL matrix 

The PAL matrix circuit is enabled by system identification of PAL reception. The signal inputs to the 
matrix are the (direct) a.c.c. composite video output from the PAL decoder via an attenuator to pin 11 
and a delayed version of the same signal via a glass delay line to pin 12. Active matrixing takes place in 
the IC and the separated (R-Y) and (B-Y) signals are available at pins 13 and 14 respectively . 

The SECAM switch circuit is selected by system identification of SECAM reception. The inputs to the 
SECAM switch are the sequentially modulated quasi-PAL signals, direct and delayed, to pins 11 and 12 
respectively. The SE CAM switch separates the (R-Y) and (B-Y) signals which are then available at pins 
13 and 14 respectively. 

Pins 15 and 16. Luminance signals 

The maximum peak-to-peak amplitude of the input to pin 16 should be 1,7 V. The relatively high 
input impedance of the luminance amplifier allows a 22 nF coupling capacitor to be used. The 
luminance amplifier has internal input clamping and a gain of 8 dB. The output is available at pin 15. 

During SECAM reception the luminance signal is delayed approximately 470 ns by an external delay 
line to equalize the SECAM processing delay. The luminance and chrominance outputs are then 
correctly timed. 

During PAL reception the PAL composite video signal passes through the external delay line and, after 
amplification, is available at pins 15 and 8. 
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TDA3590A J 
APPLICATION INFORMATION (continued) 

Pins 17 and 18. Supply voltage(+ 12 V) 

Correct operation is ensured within the supply voltage range of 10,8 to 13,2 V. The typical power 
dissipation of the IC at 12 Vis 1,2 W. 

Pins 17 and 18 are separated by an external RC filter. Pin 18 supplies all the output stages and the 
biasing for several current sinks in the IC. Separation of the supply voltages minimizes crosstalk between 
the various parts of the IC. The capacitor at pin 18 must be small("' 1 µF) to avoid the possibility of 
internal damage to the IC by discharge current should pin 17 be short-circuited to ground. 

Pin 19. Sandcastle pulse 

The required three-level sandcastle pulse may be coupled directly to the sandcastle pulse detector input 
at pin 19. The horizontal blanking, vertical blanking and burst gate pulses are separated by the IC. 

Pin 20. De-emphasis 

De-emphasis is performed at this pin with a 1 kS1 resistor and a 470 pF capacitor. Additional filtering 
of the 8,8 MHz signal using an 82 pF coupling capacitor prevents moire patterns appearing on the 
screen. 

Pins 21 and 22. Clamping of (R-Y) and (B·Y) signals 

Clamping of the colour difference signals is performed after they have been separated. The normal 
value for the clamping storage capacitors is 100 nF but this may be increased to 470 nF if required. 

Pins 23 and 24. Demodulator reference tuned circuit 

The SE CAM signal is applied to the demodulator via a bell filter and a limiter amplifier. Only one 
chrominance demodulator is used because of the sequential nature of the signal. The reference signal 
from the tuned circuit is applied to pins 23 and 24. Tuning and damping adjustments of the reference 
tuned circuit should be performed at V5.2 > 2 V (SECAM video (R·Y) (B-Y) information switched 
off). Adjustments should be such that minimum modulator voltage appears at pin 8, then any 
deviations between the black levels (when clamping on the back porch and when an artificial black 
level is filled in) can be made minimum. 
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Fig. 3 PAL/SECAM decoder application. 
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APPLICATION INFORMATION (continued) 
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Fig. 4a PAL/SECAM/NTSC decoder application (continued in Fig. 4b). 
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DEVELOPMENT SAMPLE DATA 
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( 1) Capacitor value= 100 nF for horizontal identification or 1 µF for vertical identification. 
(2) See Application Information for pin 5 - horizontal/vertical identification. 
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Fig. 4b PAL/SECAM/NTSC decoder application (continued from Fig. 4a). 
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DEVELOPMENT SAMPLE DATA 
This information is deriv.~d from development samples 

madt~ available for evaluation. It does not necessarily 

imply that the device will go into regular production. 

TDA3591 

SECAM PROCESSOR CIRCUIT 

GENERAL DESCRIPTION 

The TDA3591 is a processor circuit that converts SE CAM signals into sequential phase-modulated 
signals. This circuit is intended to be used in combination with the TDA3560, TDA3561A or 
TDA3562A of which the 8,8 MHz oscillator signal is used as the carrier for the modulator. 

Features 

• Limiter/amplifier for the chrominance signal 
• SECAM demodulator 
• Clamp circuit and de-emphasis for the 

colour difference signals 
• Modulator to convert the colour difference 

signals in sequential phase-modulated signals 
• Identification circuit which can be used as: 

• Divider circuit which generates the 4,4 MHz 
carrier signal from the 8,8 MHz signal of the 
PAL-modulator oscillator 

• Sandcastle pulse detector 
• SECAM switch and PAL matrix 
• Video amplifier 

- horizontal identification - vertical identification - combination of hor./vert. identification 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Chrominance amplifier and demodulator 

Input signal PAL (peak-to-peak value) 

Input signal SE CAM (peak-to-peak value) 

Output signal PAL (peak-to-peak value) 

Output signal SECAM (peak-to-peak value) 

Identification 

Input voltage for horizontal identification 

Input voltage for vertical identification 

Voltage at pin 6 for PAL 

Voltage at pin 6 for SECAM 

Sandcastle pulse detector 

Vertical blanking level 

Horizontal blanking level 

Burst gating level 

Luminance amplifier 

Luminance input signal (peak-to-peak value) 

Luminance amplifier gain at 4,4 MHz 

PAL-matrix and SECAM-switch 

Burst signal amplitude (peak-to-peak value) 

Amplification for PAL (pin 13) 

Amplification for PAL (pin 14) 

Amplification for SE CAM 

Vp = V17.2 

Ip= I 17 

V42(µp) 

V4.2(pp) 

V8-2(p-p) 

V8-2(p-p) 

V5.2 

V5.2 

V5.2 

V52 

V192 

V19.2 

V19.2 

V15.2(p-p) 

typ, 

typ, 

typ. 

typ. 

typ, 

typ. 

typ. 

typ, 

typ. 

typ, 

typ. 

typ. 

v 11 ;12-2(p-p) typ. 
typ. 

typ, 

typ. 

12 

90 

550 

15 to 300 

265 

1300 

0 to 8 

10,5 to 12 

10, 1 

7 

1,5 

3,5 

7,2 

0,45 

5 

60 

-0,3 

-0,5 

5,5 

v 
mA 

mV 

mV 

mV 

mV 

v 
v 
v 
v 

v 
v 
v 

v 
dB 

mV 

dB 

dB 

dB 

PACKAGE OUTLINE 24-lead DI L; plastic with heat spreader (SOT-101 B). 

December 1982 599 



8 

0 
CD 
(') 

"' 3 
er 
~ 

(!) 

00 
N 

video input 
PAL/SECAM/NTSC/b/w 

(1 V composite video} 

24 

1111111 

I 
21 

19 

A 
sandcastle pulse 

I 
22 

TOA3591 

17 

DE

EMPHASIS 

H/2 SWITCH 

BURST 

+12V l J;; 

Fig.1 Block diagram 

T 
delay 
line 

8,SMHz 
input signal 

IDENTIFI
CATION 
PHASE 

4,4MHz 

10 

pin24 pin23 

of TDA3560 

chrominance 
output 

1' chrominance 
-----+-<-input 

SE CAM 

SWITCH 

(direct) 

chrominance 
input 
(delayed) 

{A-Y) 
output 

L---+-l- (B-Y) 
output 

-I 
0 
)> 
w 
c.n 
co ...... 



~~SE-CA_M_p-ro-ce-sso-r-cir-cu-it~~~~~~~~~~-Jl~~-T-D_A_3-59-1~~ 

<! 
f
<! 
0 
UJ _, ,,, 
~ 
<! 

"' f-
2 
UJ 
~ ,,, 
0 _, 
UJ 

> 
UJ 
0 

FUNCTIONAL DESCRIPTION 

Demodulation 

The TDA3591 comprises a chrominance and an identification demodulator, both using the same 
reference tuned circuit. The identification circuit automatically detects whether the incoming signal 
at pin 4 is SECAM or not (NTSC, PAL or black-and-white). When PAL signals are received, they are 
diverted via pin 16 to the chrominance output (pin 8). 

The delay line connected to pin 16 delays the PAL luminance signal by 4SO ns. The SE:CAM signal has 
the same delay in the processor circuitry. When the SECAM signals are received, the PAL signal path is 
switched off. Then, the SECAM signal is applied to a limiter/amplifier (via a bandpass filter with a 
bell-shaped response) after which it is demodulated. The (R--Y) and (B-Y) signals are applied 
sequentially, so only one demodulator is necessary. After demodulation the signals are applied to an 
H/2 switch, which separates the two colour difference signals. Now the signals are applied to the (R -Y) 
and (B-Y) clamp circuits, where the black levels are clamped to the same d.c. level. The (R-Y) and 
(B-Y) clamps are only active during the burst gate period. 

If V5_2 > 2 V, artificial black levels are inserted during the horizontal blanking period. The clamp 
circuits then react upon these levels instead of the demodulated burst signals (necessary in case there 
are no horizontal burst signals available). The inserted signals may not be identical to the detected 
signals, because of circuitry spread. This can be corrected by detuning the demodulator tuned circuit. 

Modulation 

The (R-Y)/(B-Y) ratio is nominally 1,78 at the de-emphasis output (pin 20). The demodulated (R-Y) 
and (B-Y) signals have a positive phase position for a magenta colour. 

A burst signal is added to the demodulated SE CAM signal at the input of the modulator. A sequential 
modulated chrominance signal is present at the modulator output. The modulation carriers of the 
(R-Y) and (B-Y) signals are goo out of phase. The burst is modulated in the+ (R-Y) direction and 
is only present during an ( R-Y) line. The modulated ( R-Y) component for a magenta colour has the 
same phase position as the ( R-Y) burst. 

Identification 

The identification circuit compares the voltage difference, which is obtained after demodulation, with 
the state of the flip-flop. For horizontal identification this comparison occurs during the internally 
generated 800 ns pulse. Only SE CAM signals have a voltage difference from line to line during com
parison. If the phase relationship between both the signals is wrong, the flip-flop will be reset by an extra 
input pulse. 

The identification detector information is also used for colour killing and for switching to PAL, if 
required. 

The identification (as above) occurs when the horizontal identification system is active. When the 
vertical identification system is switched on (pin 5), the system only compares the demodulator output 
voltage during line scanning of the vertical blanking. The further operation is identical to the horizontal 
identification. 

Sandcastle pulse detector 

The sandcastle pulse detector is able to handle a 3-level sandcastle pulse. It detects the various blanking 
and gating pulses and it generates the correct drive pulses for the clamping circuits. 
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FUNCTIONAL DESCRIPTION (continued) 

Carrier generation 

The carrier signal for the PAL modulator is obtained from the 8,8 MHz oscillator signal of the TDA3560. 
The frequency of this signal is divided-by-two to obtain goo shift. These two signals are applied to the 
modulator. There is a possibility that the two dividers in the TDA3560 (pins 23 and 24) and the 
TDA3591 are out-of-phase. This can be corrected by connecting pins 9 and 10 of the TDA3591 to pins 
24 and 23 of the TDA3560 respectively. At incorrect phase, the TDA3591 divider is reset and correct 
phase is obtained. 

PAL-matrix and SECAM-switch 

The colour difference signals are transmitted sequentially in the SECAM-system, so the modulated 
PAL-signal from the TDA3591 is also sequential. The consequences are: 

• The two colour difference signals are mixed again in the delay line matrix circuit, so that both 
demodulators get a combination of an ( R-Y) and (B~Y) signal. The phase position of the reference 
carrier must be very accurate for obtaining a proper demodulated signal, otherwise colour errors will 
occur (e.g. in the NTSC-system). 

• Two different signals are added or subtracted in the matrix circuit, which results in an amplitude that 
has half the amplitude when compared with a normal PAL signal. 

Increase of the chrominance signal in the TDA3591 results in an overdrive of the chrominance ampli
fier of the TDA3560. 

These effects are avoided by the matrix and switching circuit which is included in the TDA3591. 
The direct and delayed signals (from the PAL delay line) are applied to the processor where they 
are matrixed (for PAL) or switched (for SECAM}. In the latter condition, the gain of the circuit is 
twice as high as for the normal PAL reception. The phase accuracy is not critical in this situation, 
because the two colour difference signals are not mixed. 

For SE CAM, the ( 8-Y) output of the SE CAM-switch will be a signal without burst. The ( R-Y) output 
of the SECAM-switch only has a burst during the +(R-Y) line. This burst is modulated in the +(R-Y) 
direction. 

RATINGS 

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

Supply voltage Vp=V17-2 max. 13,2 v 
Total power dissipation Ptot max. 1,7 w 
Storage temperature range Tstg -25 to +150 oc 

Operating ambient temperature range Tamb -25 to +65 oc 
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CHARACTERISTICS 
Vp = 12 V; Tamb = 25 °c; unless otherwise specified. 

parameter symbol 

Supply 
Supply voltage (pin 17) Vp 

Supply current (pin 17) Ip 

Total power dissipation Ptot 

Thermal resistance from junction to 
ambient Rth j-a 

Chrominance amplifier and demodulator 
Input signal PAL (peak-to-peak value) v4-2(p-p) 

Input signal SECAM (peak-to-peak value) v4-2(p-p) 

Input current 14 

Input capacitance C4.2 

(R-Y)/(B-Y) ratio before modulation 
(pin 20) 

Relative deviation of the black level of 
the colour difference signals before 
modulation (pin 20) (note 1) 

Relative deviation of the black level of 
the colour difference signals before 
modulation without the application of 
a bell-shaped bandpass filter (note 2) 

Output signal PAL (peak-to-peak value) 
(note 3) V8-2(p-p) 

Output signal SECAM (peak-to-peak value) V8-2(p-p) 

Output impedance IZ8-2I 

Input voltage for insertion of the artificial 
black level after demodulation V5.2 

Input resistance between pins 23 and 24 R23-24 

Input capacitance between pins 23 and 24 c23-24 

Identification 
Input voltage for horizontal identification V5.2 

Input voltage for vertical identification V5.2 

Input current at pin 5 
V5.2=12V 15 

Output current at pin 5 
V5.2 = 0 V (during horizontal blanking) -15 

min. typ. max. unit 

10,8 12 13,2 v 
50 90 120 mA 

- 1, 1 - w 

- 40 - K/W 

55 550 1100 mV 

15 ·- 300 mV 

0,5 5 20 µA 

- - 5 pF 

1,70 1,78 1,86 

- 5 - % 

- - 4 % 

- 265 - mV 

- 1,3 ··- v 
- 50 - n --

2 - 12 v 
3,0 4,0 5,0 kn 

- 17 - pF 

0 - 8 v 
10,5 - 12 v 

- 3 10 µA 

- 0, 1 5 µA 
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TDA3591 

CHARACTERISTICS 

Vp = 12 V; T amb = 25 oc; unless otherwise specified. 

parameter symbol min. typ. max. unit 

Identification (continued) 

Voltage pin 6 for PAL V5_2 - 10, 1 - v 

Voltage at pin 6 for SE CAM V5_2 - 7,0 - v 

Identification 'on' for SECAM V6-2 - 10,6 - v 

Colour 'off' for SECAM V5_2 - 9,25 - v 

Colour 'on' for SE CAM V5_2 - 9,1 - v 

Voltage at pin 9 for SECAM V9_2 10,3 10,5 - v 

Voltage between pins 9 and 10 for SE CAM ± V9-10 - - 3 mV 

Permissible voltage at pins 9 and 10 
for PAL V9_2;V102 8,2 - 10,2 v 

Sandcastle pulse detector and 
clamping pulse generator 

Voltage level at which the vertical 
blanking pulse is separated V19_2 1 1,5 2 v 

required pulse amplitude v19-2(p-p) 2 - 3 v 

Voltage level at which the horizontal 
blanking pulse is separated V19_2 3 3,5 4 v 

required pulse amplitude V19-2(p-p) 4 - 6,7 v 

Voltage level at which the burst gating 
pulse is separated V19_2 6,7 7,2 7,7 v 

required pulse amplitude V192(p-p) 7,7 - 12 v 

Internal clamping pulse duration (note 4) tp - 0,8 - µs 

Input current at V19_2 = 7 V 12 - 10 40 µA 

Carrier generator (note 5) 

Input signal from TDA3560 (peak-to-peak 
value) v16-2(p-p) 150 - - mV 

Input impedance I ZJ-21 - 1 - k[I. 

Input resistance R7_2 3,5 - 5,5 k[I. 

Luminance amplifier 

Input signal (peak-to-peak value) v16-2(p-p) - 0,45 0,7 v 

Luminance amplifier gain at 4,4 MHz 4 5 6 dB 

Input current I 15 - 0,15 1 µA 

Output impedance ( 2 mA load current) I Z15-2[ - 20 - [/. 

Frequency response (-3 dB) f 6 - - MHz 
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parameter symbol min. typ. max. unit 

PAL-matrix and SECAM-switch 

Burst signal amplitude at pins 11and12 
(peak-to-peak value) v 11, 12(p-p) - 60 - mV 

Input resistance at pins 11 and 12 R 11;1212 1,5 2 2,5 kf/. 

Amplification for PAL 

pin 13 -1,3 -0,3 +0.7 dB 

pin 14 -1,5 -0,5 +0,5 dB 

Amplification for SE CAM (pins 13 and 14) 4,5 5,5 6,5 dB 

Difference in amplification from the 
inputs to one output for PAL (note 6) 6G -- - 0,5 dB 

Phase error from I ine to I ine in the 
I R-Y) output for zero error in the 
(B-Y) output for PAL - 2 3,5 deg 

Output impedance at pins 13 and 14 I Z13;14-2 I - 50 - fl, 

Notes to characteristics 

1. A nominal value of 5% is obtained for clamping on the back porch of the colour difference 
signals. This value is related to the demodulated (B-Y) signal at 6f = 230 kHz. When an artificial 
black level is inserted after demodulation, the resulting black level deviation depends on the 
adjustment of the demodulator tuned circuit. It is therefore possible to obtain a value of zero 
percent. 

2. This value is related to the demodulated (B-Y) signal at 6f = 230 kHz. 

3. The luminance amplifier input voltage (peak-to-peak value) must be typically 0.45 V based on 
75% saturated colour bar signals. 

4. This pulse starts directly after the burst clamping pulse. 

5. The phase delay between the oscillator output of the TDA3560 and the 8,8 MHz input of the 
TDA3591 (pin 7) must be adjusted so as to minimize the burst amplitude at pin 28 of the 
TDA3560. 

6. 6G = G11-13/G12-13 and/or G11-14/G12-14· 

-------------
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a combination with the TDA3562A see Fig.3). For note to pin 5 of the TDA3591 see next page. 
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Note to Fig. 2 

V5.2 < 0,5 V : horizontal identification and black level clamping. 
V5.2 > 10,5 V : vertical identification and artificial black level. 
V5.2 = 5 to 7 V: horizontal identification and artificial black level. 

PINNING 

1. Limiter feedback to pin 4. 
2. Ground. 
3. Limiter feedback. 
4. Input limiter; PAL identification input; SE CAM chrominance/identification input. 
5. Via a d.c. voltage to this pin, the SE CAM identification system can be chosen. 

At V5.2 < 8 V the processor is preset for horizontal identification. 
At V5.2 > 10,5 V the processor is preset for vertical identification. 
At V5.2 < 0,5 V the demodulated black level of the SECAM horizontal burst will be used as 
black level reference. 
At V5.2 > 2 V the demodulated chroma signal will have an artificial black level during the SECAM 
horizontal burst. 

6. Store capacitor of PAL/SE CAM identification circuit; 
horizontal identification: 100 nF 
vertical identification: 1 µF 

7. Input of 8,8 MHz oscillator signal. 
8. PAL/processed SECAM signal output (chrominance output). 
9. Identification input of 8,8 MHz divider (to pin 24 of TDA3560). 
10. Identification input of 8,8 MHz divider (to pin 23 of TDA3560). 
11. Direct chrominance input of PAL matrix/processed SECAM switch. 
12. Delayed chrominance input of PAL matrix/processed SE CAM switch. 
13. PAL/processed SECAM (R-Y) h.f. output. 
14. PAL/processed SECAM (B-Y) h.f. output . 
15. Luminance output. 
16. Luminance/PAL input. 
17. Positive supply voltage(+ 12 V). 
18. Decoupled positive supply voltage. 
19. Three-level sandcastle pulse input. It detects the various blanking and gating pulses and it generates 

the correct drive pulses for the clamping circuits. 
20. De-emphasis is performed at this pin with a 1,8 kll. resistor and a 270 pF capacitor. To avoid moire 

patterns on the screen, additional filtering of the demodulator double-frequency products is obtained 
by a 47 pF decoupling capacitor. 

21. Store capacitor (B-Y) clamp. 
22. Store capacitor I R-Y) ciamp. 
23. Demodulator reference tuned circuit. 
24. Demodulator reference tuned circuit. The demodulator reference circuit has to be tuned to a nominal 

frequency of about 4,33 MHz. The quality factor of the tuned circuit must be nominal 2,45. 

December 1982 607 



I I 
___ ro_A_3_5_9_1 ___ j 

APPLICATION INFORMATION (see Fig. 2) 

The function is described against the corresponding pin number 

Pin 4. Chrominance input 

The SECAM input signal is typically 100 mV peak to peak, while the PAL input signal is about 550 mV 
peak to peak. This corresponds to a PAL/SECAM ratio of 5,5 (based on 75% saturated colour bar signals). 
The input signal, which should be free from any sound modulation, is applied single-ended to pin 4 via 
a filter which provides the required bell-shaped bandpass for SECAM signals. D.C. biasing takes place via 
coil L 1, which has an unloaded quality factor between 80 and 100. 

Pin 8. Chrominance output 

During PAL reception, this output is internally connected to the luminance stage, therefore a composite 
video signal of 0,9 V peak to peak (typical) is present at the output. During SECAM reception, the 
chrominance output stage is connected to the modulator. The sequentially modulated (R-Y) and (B-Y) 
signals are then available at the output (amplitudes of typically 1300 mV peak to peak). These signals 
are applied via a chrominance bandpass filter to the chrominance a.c.c. amplifier in the TDA3560. 

Pin 6. System identification 

A 1 µF capacitor is connected to this pin. During PAL reception, the typical voltage at pin 6is10, 1 V. 
The chrominance output stage is then internally connected to the luminance stage and the PAL matrix 
circuit is activated for normal matrixing of the PAL signals. During SECAM reception, the voltage at 
pin 6 is about 7 V (typical). The chrominance output stage is connected to the modulator and the 
SE CAM switch is enabled. During noisy SE CAM signals, the voltage at pin 6 increases and colour 
killing/unkilling occurs around 9,25 V and 9, 1 V respectively. 

Pin 5. Horizontal/vertical identification 

Horizontal or vertical identification can be selected depending on the externally applied voltage at pin 5. 
When the d.c. level on pin 5 changes with time (pulse information), a combination of horizontal and 
vertical identification is possible. 

Horizontal identification 

If the voltage at pin 5 is< 2 V, horizontal identification occurs with black level clamping. This clamping 
occurs on the back-porch of the demodulated colour difference signals. If artificial black level insertion 
is required, the voltage at pin 5 should be < 8 V. 

Vertical identification 

If the voltage at pin 5 is> 10,5 V, vertical identification occurs, i.e. identification on 9 lines in the 
vertical blanking period. In this mode, the black level is artificially inserted after demodulation. 

Pin 19. Sandcastle pulse 

A 3-level sandcastle pulse is required and this can be directly coupled to the sandcastle pulse detector. 
Horizontal blanking, vertical blanking and burst clamping pulses are separated by the IC. A clamping 
pulse of 800 ns is generated internally just after the burst gating pulse. The input current is typically 
10 µA at an input signal of 7,2 V. 
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SECAM processor circuit l ___ r_o_A-35_9_1 __ 

Pins 16 and 15. Luminance input/output 

The input signal at pin 16 should be typically 0,5 V peak to peak. The input impedance is relatively 
high, so a 22 nF coupling capacitor can be applied. This luminance signal is internally clamped and 
after a 2 times amplification available at pin 15. 

During SE CAM reception, the luminance signal is delayed by about 470 ns in a luminance delay line. 
The chrominance and luminance signals are then correctly timed at the output of the TDA3591. 

During PAL reception, the r,or,.,rosite video signal passes tl1rough this delay line and, dfter d111µlification, 
is available at pins 8 ancJ 15. The nominal amplitude of the signals is 900 mV peak to peak in both cases. 

Pins 11, 12, 13 and 14. SECAM switch and PAL matrix 

During PAL reception, the system identification 'enables' the PAL matrix circuitry. An a.c.c. composite 
chroma signal (from pin 28 TDA3560) is coupled via the glass delay line to pin 12 of the TDA3591. 
A direct signal is applied to pin 11 of the TDA3591 via a resistor network. Active matrixing takes 
place in the IC and consequently (R-Y) and (B-Y) signals are available at pins 13 and 14 respectively. 
These signals are applied to the TDA3560 demodulators (pins 22 and 21 respectively). 

During SE CAM reception, the PAL matrix circuitry is 'disabled' and the SE CAM switch is 'enabled'. 
A sequentially modulated (R-Y) and (B-Y) signal is avail<Jble at pin 28 of the TDA3560. Direct and 
delayed signals are applied to pins 11and12 of the TDA3591, and via the SECAM switch the (R ·YI 
and (B-Y) signals are ariplied to their respective demodulator in the TDA3560. 

Pins 17 and 18. Supply voltage (+ 12 VI 

Correct operation is ensured within the supply ranc1e of 10,8 V to 13,2 V, and the typical power 
dissipation of the IC is 1, 1 Wat 12 V. 

Pins 17 and 18 are separated by an external RC filter. Pin 18 is the supply for biasing several current
sinks in the IC and for all the output stages. 

This supply voltage separation minimizes crosstalk via the supply lines between various parts of the 
circuitry. The capacitor at pin 18 must be small("' 1 µF) so that, if pin 17 is short-circuited to ground, 
the collector-base junction of a transistor in the IC, through which the discharge current flows, is not 
damaged. 

Pin 20. De-emphasis 

De·emphasis is performed at this pin with a 1,8 kS2 and a 270 pF capacitor. To avoid moire patterns 
on the screen, additional filtering of the 8,8 MHz signal is obtained by a 47 pF decoupling capacitor. 

Pins 21 and 22. Clamping of (R-Y) and (B-Y) signals 

After demodulation, the sequential (R--Y) and (B-Y) signals are separated by means of an H/2 switch 
and passed-on to their respective clamping circuits, where they are clamried to the same d.c. level. The 
value of each clamping capacitor should be 100 nF and they may, if desired, be increased to 470 nF. 

Pins 23 and 24. Demodulator reference tuned circuit 

The SECAM signal is applied to the demodulator via the 'bell-filter' and limiter/amplifier. Only one 
demodulator is used because of the sequential nature of the signal. The reference signal, obtained from 
the tank circuit, is applied to pins 23 and 24. At V5.2 > 2 V, the tuning and damping of the tank cir
cuit should be done in such a way that a minimum modulator output voltage at pin 8 of the TDA3591 
is obtained (the (R-Y) and (B--Y) information in the SE CAM video signal is switched off). Therefore, 
any deviations between the black levels (when clamping on the back-porch and when an artificial black 
level is filled in) can be made minimum. 
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APPLICATION INFORMATION (continued) 

Pin 7. Carrier generation 

An 8,8 MHz signal from pin 25 of the TDA3560 is applied via pin 7 to the divider circuit in the 
TDA3591. Two 4,4 MHz signals are obtained with a phase shift of goo with respect to each other. 
These signals are applied to the modulator via an H/2 switch. The phase delay of the 8,8 MHz input 
signal must be adjusted such that the burst amplitude of the chrominance signal at pin 28 (TDA3560) 
has its minimum amplitude. Under this condition, the burst generated by the TDA3591 is in phase 
with the (R-Y) reference signal for the demodulator in the TDA3560. Since the a.c.c. of the 
TDA3560 operates in the+ (R-Y) direction, the burst signal at pin 28 of the TDA3560 will have its 
minimum amplitude. 

Pins 9 and 10. Divider resetting 

The output of the burst phase detector of the TDA3560 is connected to pins 9 and 10. At SE CAM 
reception, the differential a.c. current information, obtained from the burst detector (TDA3560), is 
applied to pins 9 and 10 (TDA3591). This gives information about the phase relationship between the 
two 4,4 MHz dividers in both I Cs. The TDA3591 now generates a minimum relative voltage between 
pins 9 and 10 at an absolute voltage level of 10,6 V. The result is that the oscillator control function 
of the TDA3560 is overruled, and the oscillator is set to 2 x 4,43 MHz. 
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Fig.4 PAL/SECAM application circuit diagram using the TDA3591 and the TDA3562A. 
Note to pin 5 TDA3591: V5_2 < 2 V; horizontal identification and black level clamping. 

V5_2 > 10,5 V; vertical identification and artificial black level. 
2 V < V5_2 < 10,5 horizontal identification and artificial black level. 
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DEVELOPMENT SAMPLE DATA 
This information is deriv·~d from development samples 

mad(~ available for evaluation. It does not necessarily 

imply that the device will go into regular production. 

VERTICAL DEFLECTION CIRCUIT 

GENERAL DESCRIPTION 

l TDA3650 

--

TDA3650 is a monolithic integrated circuit for vertical deflection in large screen colour television 
receivers. 

The circuit incorporates the following functions: 

• Oscillator 

• Synchronization circuit 

• Blanking pulse generator 

• Sawtooth generator 

• $-correction and linearity control 

• Comparator and drive circuit 

• Output stage 

• Flyback generator 

• Voltage stabilizer 

• Thermal protection circuit 

• Guard circuit 

• Output stage protection 

QUICK REFERENCE DATA 

Supply voltage range (pin 13) 

Output current (peak-to-peak value) 

Operating junction temperature 

Thermal resistance from junction to copper 
heat sp'reader (mounting base) 

Vp1 ~ V13-12 0 to 30 v 
l3(p-p) typ. 2,2 A 

Tj max. 150 oc 

Rth j-mb max. 4 K/W 
------ ----------------------·---~-~·----·--------

PACKAGE OUTLINE 

TDA3650: 13-lead SIL bent to DI L; plastic power (SOT-141 B). 

December 1982 613 



----

TDA3650 
TDA36508 

sync 
pulse 
input 

blanking 
pulse 
output 

614 October 1982 

linearity 

Fig. 1 Block diagram. 

VOLTAGE 
STABILIZER 

FLYBACK 
GENERATOR 



<I: 
1-
<I: 
Cl 
UJ 
..J 
Q. 

~ 
<I: en 
1-
2 
UJ 
~ 
Q. 

0 
..J 
UJ 
> 
UJ 
Cl 

Vertical deflection circuit 

RATINGS 

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

Voltages 

Pin 1; feedback voltage Vl-12 

Pin 3; output voltage V3-12 
Pin 4; supply voltage output stage V4-12 (Vp2) 

Pin 5; sync voltage V5-12 
Pin 11; blanking pulse Vll-12 

Pin 13; supply voltage V13-12 (Vp1) 

Currents 

Pin 3; repetitive peak output current ±l3RM 

Pin 3; non-repetitive peak output current ± l3sM 

Pin 6; flyback generator 15 

Pin 11; blanking pulse I 11 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

TDA3650 
TDA36508 

6 v 
50 v 
47 v 

6 v 
6 v 

30 v 

2,8 A 

6 A 

2,8 A 

10 mA 

Total power dissipation internally limited by the thermal protection circuit (see also Fig. 2) 

Storage temperature range Tstg -· 65 to + 150 °c 

Operating junction temperature Tj max. 150 oc 

THERMAL RESISTANCE 

7280282 
25 ~----

Ptot I 
IWI r---+~--t~~t--~-+-~-+-~-j 

2Dt--~+-~-+-~..+~---+~~+-----< 

50 

(1) Mounted on infinite heatsink. 
(2) Mounted on heatsink of 8 K/W. 
(3) Without heatsink. 

Fig. 2 Total power dissipation derating curves. 

From junction to mounting base Rthj-mb 4 K/W 
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TDA3650 
TDA3650B 

CHARACTERISTICS 

Vs= 26 V; pins 2 and 12 connected; T amb = 25 °c unless otherwise specified 

parameter 

Supply 

Supply voltage range 

Supply voltage range 

Supply current (with 

Output (pin 3) 

Output voltage (note 
minimum 

maximum 

(note 1); Vp1 

output stage; Vp2 

out load) 

2) 

-to-peak value) Output current (peak 

Output current temp erature dependency 

Sync (pin 5) 

Input voltage 

te 4) Sync pulse width (no 

Input impedance dur ing oscillator scan 

Oscillator (pin 7) 

Input current during 

Tracking range (note 

Frequency dependen 
with temperature 

with supply voltag 

Tolerance of frequen 

scan 

5) 

cy 

e 

cy adjustment range 

Sawtooth generator ( 

Sawtooth voltage 

pin 9) 

range 

um voltage level tolerance of minim 

Input resistance of p in 9 
during scan 

during oscillator fl 

Voltage offset betwe 

yback 

en pins 8 and 9 

tor (pin 11) 

0 

(note 3) 

Blanking pulse genera 

Output voltage; I 11 = 

Blanking pulse width 

Blanking pulse depen dence with 
oscillator frequenc y (note 3) 

uring blanking Output impedance d 

Blanking pulse outpu t current 

616 October 1982 

symbol min. typ. 

V13.2 10 -

V4.2 10 -

I 13 - 55 

V3.2 - I 2,5 

V3.2 VP2--3 Vp2-2,5 

l3(p-p) - 2,2 

L:.13/L:.T - -0,03 

V5.12 1,0 ·-

tp - -

IZ5.12l 1,8 2,2 

17 - 1,0 

18 20 

M/L:.T - -

M/L:.Vp1 - -
M 0 /f0 - -

V9.12 1,6 -

V9.12 1,45 1,6 

R9-12 0,5 -

R9-12 500 650 

V8-9 - 40 

V11.12 5,5 6,0 

tp 1,3 1,4 

L:.tp/L:.f - -0,024 

IZn12i - 400 

l 11 - -

max. unit 

30 v 
47 v 
-- mA 

3,0 v 
50 v 

2,8 A 

- %/K 

6,0 v 
200 µs 

2,6 k.11 

3,0 µA 

24 % 

---0,02 Hz/K 

-0,03 Hz/V 

±3,5 % 

3,8 v 
1,7 v 

- M.11 

800 .11 

100 mV 

6,5 v 
1,5 ms 

- ms/Hz 

550 .11 

10 mA 
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Vertical deflection circuit 

parameter symbol min. 

Comparator (pin 1) 

Input voltage V1-12 2,3 

Input voltage temperature dependency 6V1-12/1H -
Tolerance of d.c. level 6V1-12 -

Open loop voltage gain (note 6) 

V3_12/V1-12 at 1000 Hz Go -

Frequency response (note 6) 
at -3 dB f -

Input current 11 --

External load impedance of pin 8 IZ3_ 12I 12 

F lyback generator (pin 6) 

Maximum output voltage (note 2) V5_2 Vp1-5 

Output current (peak-to-peak value) l5(p-p) -·· 

Thermal data 

Junction temperature 
thermal protection switching level Tj 158 

Thermal resistance from junction to 
copper heat spreader (mounting base) Rthj-mb --

L__ 

Notes to characteristics 

typ, 

T 

--

1,0 

-

64 

10 

--

-

Vp1-3 

2,2 

175 

TDA3650 
TDA3650B 

max. unit 

3,8 v 
- mV/K 

±150 mV 

- dB 

-- kHz 

5 µA 
- kst 

I v 
2,8 A 

198 oc 

-~_J_ 4 K/W 

1. When the flyback generator is used, the maximum supply voltage must be chosen such that during 
flyback the voltage at pin 3 and pin 4 (supply voltage output stage) does not exceed 50 V. 

2. These values (pin 3) are obtained at an output current of 2,8 A peak-to-peak (knee voltages of the 
output transistors). For an output current of 1 A peak-to-peak the maximum knee voltage is 2,5 V. 

The output voltage of the flyback generator is given at an output current of 2,8 A peak-to-peak (15). 
For an output current of 1 A peak-to-peak the output voltage at pin 3 will be Vp1 - 2,5 V. 

3. These values are obtained with the free running oscillator frequency adjusted to 45,5 kHz (22 ms) 
and an external 150 n resistor connected to pin 7 in series with the 150 nF capacitor. Without the 
150 n resistor the width of the blanking pulse is 1,6 ± 0, 1 ms. 

4. The width of the synchronization pulse must be smaller than the oscillator flyback. 

5. These values are obtained with the free running oscillator frequency adjusted to 45,5 kHz (22 ms). 

6. These values are obtained with a load resistance of 1 kst between pin 3 and ground, and a 4,7 nF 
decoupling capacitor connected between pin 10 and ground. 
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TDA3650 
TDA36508 

APPLICATION INFORMATION 

The function is described against the corresponding pin number. 

1. Comparator and drive circuit 

The current flowing through the deflection coils is measured across an external series resistor. The signal 
across this resistor is fed to the comparator via pin 1, where it is compared with the internally generated 
sawtooth signal. The output of the comparator drives.the output stage. Pin 1 is also used for d.c. feed
back of the output stage (mid-point setting). 

2. Negative supply (ground) for the output stage 

3. Output stage 

The output stage provides the current to the deflection coils. The vertical deflection coil is connected 
to this pin, via a series connection of a coupling capacitor and a feedback resistor to ground. The 
output stage is protected against over-voltages and over-currents by a SOAR-protection circuit. When 
one of the transistors exceeds its operational threshold the drive current is reduced to a safe level. 
Temperature protection reduces the drive of the output stage when the junction temperature exceeds 
170 oc. 

4. Positive supply of output stage 

This supply is obtained from the flyback generator. An electrolytic capacitor between pins 4 and 6, a 
diode between pins 4 and 13, and a resistor between pins 6 and ground must be connected for correct 
operation of the flyback generator. 

5. Synchronization input 

When the voltage applied to pin 5 reaches a level of 0, 7 V the lower switching level is increased thus 
initiating the charge cycle of the oscillator capacitor. The synchronization circuit is inhibited during 
oscillator flyback time. 

6. Flyback generator 

The flyback generator reduces power dissipation in the vertical stage. As a result a lower power supply 
can be chosen (26 V for 30AX application). Whereas the voltage during flyback is increased to 45 V 
(depending on the design of external components), the maximum increase of the voltage during fly back 
is nearly factor 2. 

The capacitor between pins 6 and 4 is charged via the external diode during the scan period. Then, 
when the flyback generator is.activated by the oscillator flyback pulse, the voltage across the capacitor 
is connected in series with the supply voltage to provide the required flyback voltage. At the end of the 
oscillator pulse the drive of the flyback generator is maintained by the flyback voltage of the deflection 
circuit. 

7. Oscillator 

The oscillator frequency is determined by the val.ues of the external resistor and capacitor connected 
in parallel to pin 7. The capacitor is discharged via the resistor which is connected to ground. The 
voltage on the capacitor is compared with an internal voltage from the voltage stabilizer (lower switching 
level). When this loviter switching level is reached the capacitor is charged via an internal 500 n resistor. 
At the same time the comparator voltage is increased (higher switching level). When the voltage on the 
capacitor reaches the higher switching level the charge current is switched off and the capacitor is 
discharged again. 
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Vertical deflection circuit 

8. S-correction and linearity circuit 

TDA3650 
TDA3650B 

From pin 8 an adjustable parabolic current is fed back to the mid-point of the sawtooth generator 
capacitors at pin 9 to provide linearity control. The external components connected between pins 8 
and 9 together with the d.c. feedback circuitry at pin 1 define the S-shape of the deflection current. 

9. Sawtooth generator 

The sawtooth signal is obtained by charging the capacitors connected to pin 9 via an external resistor. 
Variation of the charge current will vary the amplitude of the signal. During oscillator flyback time 
the capacitors are discharged to an internally fixed voltage level. 

10. Output stage decoupling 

A low value capacitor must be connected to pin 10 for decoupling of the output driver stage. 

11. Blanking pulse generator 

The blanking pulse duration is determined by the oscillator sawtooth signal. The guard circuit provides 
continuous blanking when the vertical deflection current is absent. 

12. Negative supply (ground) of small-signal part 

13. Positive supply 

The supply voltage at this pin is used to supply the flyback generator, the voltage stabilizer and the 
protection circuits. 

The following application data are measured in a typical 30AX system (Fig. 3). 

parameter symbol min. typ. max. unit 

Supply (pin 13) 

Supply voltage* V13-12 22 26 30 v 
Supply current* 113 260 320 380 mA 

Output (pin 3) 

Output voltage (peak value) V3.2 - - 50 v 
Output voltage (mid-point) V3.2 -- 13 - v 
Output current (peak-to-peak value)** l3(p-p) 1,6 2, 1 2,4 A 

Flyback time"' tf1 - 0,7 0,9 ms 

Total power dissipation in IC"' Ptot - 4,6 1i,O w 
Total power consumption p 5,2 8,5 11,5 w 
Blanking time tp - 1,45 - ms 

Non-linearity - - 3 % 

Thermal resistance of heatsink Rth h-a - 8 - K/W 

Ambient temperature Tamb - - 65 oc 

* These values are obtained with a supply voltage (Vs) of 26 V and an output current of 2, 1 A peak
to-peak. When the supply voltage is decreased to 22 V the output current changes to 1,6 A peak-to
peak and the supply current to 260 mA. When the supply voltage is increased to 30 V the output 
current increases to 2,4 A peak-to-peak and the supply current to 380 mA. But when the circuit is 
adjusted for an output current of 2, 1 A peak-to-peak at a supply voltage of 30 V, the supply current 
remains at 320 mA (see note 1 to characteristics). 

** Including 6% overscan. 
""With the supply voltage Vs= 26 V. 
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DEVELOPMENT SAMPLE DATA 
This inforrnat1on is derived from development samples 

made available ior ev<:lfuation. It does not necessarily 

imply that the device will go into regular production. l~--T-D_A_3_6_5_1 --

VERTICAL DEFLECTION CIRCUIT 

The TDA3651 is d vertical deflection output circuit for drive of various deflection systems with 
deflection currents up to 2 A peak-to-peak. 

The circuit incorporation the following functions: 

• Driver 
• Output stage 
• Thermal protection and output stage protection 
• F lyback generator 
• Voltage stabilizer 

QUICK REFERENCE DATA 

Supply voltage (pin 9) 

Peak output voltage during flyback (pin 5) 

Output current (peak-to-peak value) 

Operating junction temperature 

Thermal resistance from junction to tab 

PACKAGE OUTLINE 

9-lead SIL; plastic (SOT-1108). 

V9-4 = Vp 0 to 50 v 
V5-4M < 55 v 
l5(p-p) < 1,5 A 

Tj max. 150 oc 

Rth j-tab typ. 10 K/W 

r-
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GENERAL DESCRIPTION 

Output stage and protection circuit 

Pin 5 is the output pin. The supply for the output stage is fed to pin 6 and the output stage ground is 
connected to pin 4. The output transistors of the class-B output stage can each deliver 1 A maximum. 
The 'upper' power transistor is protected against short-circuit currents to ground, whereas, during 
flyback, the 'lower' power transistor is protected against too high voltages which may occur during 
adjustments. 
Moreover, the output transistors have been given extra solidity by means of special measures in the 
internal circuit layout. 
A thermal protection circuit is incorporated to protect the IC against too high dissipation. This circuit 
is 'active' at 175 °c and then reduces the deflection current to such a value that the dissipation cannot 
increase. 

Driver and switching circuit 

Pin 1 is the input for the driver of the output stage. The signal at pin 1 is also applied to pin 3 which 
is the input of a switching circuit. When the flyback starts, this switching circuit rapidly turns off the 
lower output stage and so limits the turn-off dissipation. It also allows a quick start of the flyback 
generator. 
Pin 3 is connected externally to pin 1, in order to allow for different applications in which pin 3 is driven 
separately from pin 1. 

F lyback generator 

The capacitor at pin 6 is charged to a maximum voltage, which is equal to the supply voltage Vp (pin 9). 
during scan . 
When the fly back starts and the voltage at the output pin (pin 5) exceeds the supply voltage (pin 9), the 
flyback generator is activated. Then Vp is connected in series (via pin 8) with the voltage across the 
capacitor. 
The voltage at the supply pin (pin 6) of the output stage will then be maximum twice Vp. Lower 
voltages can be chosen by changing the value of the external resistor at pin 8. 

Voltage stabilizer 

The internal voltage stabilizer provides a stabilized supply of 6 V for drive of the output stage, so the 
drive current of the output stage is not affected by supply voltage variations. The stabilized voltage is 
available at pin 7. 
A decoupling capacitor of 2,2 µF can be connected to this pin. 
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TDA3651 J 
RATINGS 

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

Voltages (pins 4 and 2 externally connected to ground) 

Output voltage (pin 5) 

Supply voltage (pin 9) 

Supply voltage output stage (pin 6) 

Input voltage (pins 1 and 3) 

Currents 

Repetitive peak output current (pin 5) 

Non-repetitive peak output current (pin 5) 

Repetitive peak flyback generator 
output current (pin S) 

Non-repetitive peak flyback generator output 
current (pin S) 

Temperatures 

Storage temperature range 

Operating ambient temperature range 

Operating junction temperature range 

CHARACTERISTICS 

V5_4 

V9-4 = Vp 

V5_4 

V1-2;V3_2 

± 15RM 

± l5sM 

ls RM 

lssM 

Tstg 

Tamb 

Tj 

max. 55 v 

max. 50 v 

max. 55 v 

max. Vp 

max. 0,75 A 

max. 1,5 A* 

max. 
-~0,75 A 
+O,S5 A 

-1,5 A 
max. 

+ 1,6 A* 

-65 to+ 150 oc 

-25 to+ 65 oc 

-25to+150 oc 

Tamb = 25 °c; Vp = 26 V; pins 4 and 2 externally connected to ground; unless otherwise specified. 

typ. 1,2 A 
< 1,5 A 

Output current (peak-to-peak value) l5(p-p) 

Flyback generator output current -Is 
typ, 0,7 A 
< O,S5 A 

F lyback generator output current Is 
typ, 0,6 A 
< 0,75 A 

Output voltages 

Peak voltage during flyback V5_4M < 55 v 

Saturation voltage to supply at -15 = 1 A -V5-6sat 
typ. 2,5 v 

< 3,0 v 

Saturation voltage to ground at 15 = 1 A v5-4sat 
typ, 2,5 v 

< 3,0 v 

Saturation voltage to supply at -15 = 0,75 A -V5-6sat 
typ, 2,2 v 

< 2,7 v 

Saturation voltage to ground at 15 = 0,75 A v5-4sat 
typ, 2,2 v 

< 2,7 v 

* Non-repetitive duty factor maximum 3,3%. 
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Vertical deflection circuit l TDA3651 

Supply 

Supply voltage V9-2;4 10 to 50 V* 

Supply voltage output stage V5_4 < 55 V* 

Supply current (no load and no quiescent current) lg 
typ. 9 mA 
< 12 mA 

Quiescent current (see Fig. 2) 14 
typ. 3a mA 

25 to 52 mA 

Variation of quiescent current with temperature typ, -0,04 mA/K 

Flyback !Jenerator 

Saturation voltage at -la= 1, 1 A Vg_asat 
typ. 1,6 v 
< 2,1 v 

Saturation voltage at la = 1 A Va-9sat 
typ. 2,5 v 
< 3,0 v 

Saturation voltage at la= O,a5 A Ve-asat 
typ. 1.4 v 
< 1,9 v 

Saturation voltage at la= 0,75 A Va-9sat 
typ, 2,3 v 
< 2,a v 

Flyback generator active if: V5_9 > 4 v 
typ, 5 µA Leakage current -la < 100 µA 

typ. 230 µA Input current for± 15 = 1 A 11 
175 to 3aO µA 

typ. 1,9 v Input voltage during scan V1-2 0,9 to 2,7 V 

Input current during scan 13 0,01 to 2,5 mA 

Input voltage during scan V3_2 0,9 to Vp v 
Input voltage during flyback V3_2 0 to 0,2 V 

Voltage at pin 7 V7_2 
typ. 6,1 v 

5,6 to 6,6 V 

Load current of pin 7 17 < 2 mA 

Unloaded voltage at pin 7 during flyback V7_2 typ. 15 v 
Junction temperature of 

typ. 175 oc switching on the thermal protection Tj 
15a to 192 oc 

Thermal resistance from junction to tab Rth j-tab 
typ, 10 K/W 
< 12 K/W 

Power dissipation see Fig. 3 

Open loop gain at 1 kHz; Rioad = 1 kn Go typ. 36 dB 

Frequency response (-3dB); R1oad = 1 kn f typ, 60 kHz 

*The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 
not exceed 55 V. 

September 19a3 625 

---



TDA3651 J 
75 

7 z 883 89 

V1 
IX' 

max k'. I-" 

v 
50 v 

~ ~ J2j 
k". typJ 

v 

l2l...,E[ 
J2j ~ 

v ...... 
P" min J..1 .,.., 

J..1 
25 

,...... 

k".' 

0 
0 25 VplVI 50 

Fig. 2 Quiescent current 14 as a function of supply voltage Vp. 
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APPLICATION INFORMATION 

The following application data are measured in a typical application as shown in Figs 4 and 5. 

Deflection current (including 6% overscan) 
peak-to-peak value 

Supply voltage 

Total supply current 

Peak output voltage during flyback 

Saturation voltage to supply 

Saturation voltage to ground 

Flyback time 

Total power dissipation in IC 

Operating ambient temperature 

3 4 

390 pF 

6,8 kSJ 

100 nF 
vertical drive 

(from pin 1 TDA2578AI 

10 kll 

TDA3651 

VERTICAL 
DEFLECTION 

COILS 
AT1236/20 

vertical 
feedback 

I pin 2 
TDA2578A) 

1,8 nF +4 lµF + 1500µF 

8,2 kl1 (16V) 

I 1,2 SJ 
amplitude 

, 

6 

l5(p-p) 

V9-4 

I tot 

V5_4M 

v5-6sat 

v5-4sat 

tfl 

Ptot 

Tamb 

n.c. 

+ 
220 µFI 

+ 

typ. 0,87 A 

typ, 26 v 

typ. 148 mA 

< 50 v 

typ. 2,0 v 

< 2,5 v 

typ, 2,0 v 

< 2,5 v 

typ. 0,95 ms 

< 1,2 ms 

typ. 2,5 w 
< 65 oc 

8 9 

1 kl1 

4,7 l1 

+ +26V 
{pin 3 

TDA2578A) 

7286169.A 

Fig. 4 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 
with the TDA2578A (see Fig. 5). 

Note to deflection coils AT1236/20: L = 29 mH, R = 13,6 D;deflection current without overscan is 
0,82 A peak-to-peak and EHT voltage is 25 kV. 
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+ 12V 

horizontal 
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j\_ 
sandcastle pulse 

mute 
>0,2mA 

...r ••. A ... ,_ 
<4,0mA 

~---JL...-~~-1-~--.-~+-L...-~~~-+~~~~~~~~~.-.--i-+~~~++ 

9 

56k!1 

10 adj. 

(vertical) 

8 

820 
n 

150 

+ nFI 10 J;µF ' , 

6,8 
k!1 

12 13 

6 

t 4.7k!1I 

36k!1 

47nF ! 

1 
k!1 

14 

TDA2578A 

5 

15 

4 

2,2 
nF 

16 

3 

>4mA 

!100 µF 
+ 

100 
k!1 

17 

2 

220 
n 

+ 1 150 + 10 680 

pFI IµF nFI J;µF 

J f0 adj. i (horizontal) 

video 

220 
k!1 j 

vertical 
feedback 

+from pin 9 
TDA3651 

18 

vertical 
drive 

7286168.A 

Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with the TDA3651 see 
Fig. 4. 

33 kll 

to pin 180 kU 
14 +---{:=::::r--+ F +12V 

TDA2578A 

" 7 Z86£100 

Fig. 6 Circuit configuration at pin 14 for 
phase adjustment. 
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7Z86371 

Fig. 7 Circuit configuration at pin 18 
for VCR mode. 
1 kQ resistor between pin 18 and+ 12 V: 
without mute function. 
220 kn between pin 18 and ground: 
with mute function. 



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. 

TDA3651A 
TDA3651AQ 

VERTICAL DEFLECTION CIRCUIT 

The TDA3651A;AQ is a vertical deflection output circuit for drive of various deflection systems with 
deflection currents up to 2 A peak-to-peak. 

The circuit incorporates the following functions: 
• Driver 
• Output stage 
• Thermal protection and output stage protection 
• Flyback generator 
• Voltage stabilizer 

QUICK REFERENCE DATA 

Supply voltage (pin 9) 

Peak output voltage during flyback (pin 5) 

Output current (peak-to-peak value) 

Operating junction temperature 

Thermal resistance from 
junction to mounting base 

PACKAGE OUTLINES 

TDA3651A: 9-lead SIL; plastic power (SOT-1318). 
TDA3651AQ: 9-lead SIL bent to DI L; plastic power (SOT-1578). 

V9_4 = Vp 0 to 50 V 

V5.4M < 55 v 
l5(p-p) < 1,5 A 

Tj max. 150 oc 

Rth j-mb typ, 3 K/W 
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Vertical deflection circuit 

GENERAL DESCRIPTION 

Output stage and protection circuit 

TDA3651A 
TDA3651AQ 

Pin 5 is the output pin. The supply for the output stage is fed to pin 6 and the output stage ground is 
connected to pin 4. The output transistors of the class-B output stage can each deliver 1 A maximum. 
The 'upper' power transistor is protected against short-circuit currents to ground, whereas, during 
flyback, the 'lower' power transistor is protected against too high voltages which may occur during 
adjustments. 
Moreover, the output transistors have been given extra solidity by means of special measures in the 
internal circuit layout. 
A thermal protection circuit is incorporated to protect the IC against too high dissipation. This circuit 
is 'active' at 175 oc and then reduces the deflection current to such a value that the dissipation cannot 
increase. 

Driver and switching circuit 

Pin 1 is the input for the driver of the output stage. The signal at pin 1 is also applied to pin 3 which is 
the input of a switching circuit. When the flyback starts, this switching circuit rapidly turns off the 
lower output stage and so limits the turn-off dissipation. It also allows a quick start of the flyback 
generator. Pin 3 is connected externally to pin 1, in order to allow for different applications in which 
pin 3 is driven separate from pin 1. 

Flyback generator 

The capacitor at pin 6 is charged to a maximum voltage, which is equal to the supply voltage Vp (pin 9), 
during scan. 
When the flyback starts and the voltage at the output pin (pin 5) exceeds the supply voltage (pin 9), 
the flyback generator is activated. The Vp is connected in series (via pin 8) with the voltage across the 
capacitor. 
The voltage at the supply pin (pin 6) of the output stage will then be maximum twice Vp. Lower 
voltages can be chosen by changing the value of the external resistor at pin 8 . 

Voltage stabilizer 

The internal voltage stabilizer provides a stabilized supply of 6 V for drive of the output stage, so the 
drive current of the output stage is not affected by supply voltage variations. The stabilized voltage is 
available at pin 7. 
A decoupling capacitor of 2,2 µF can be connected to this pin. _ 
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TDA3651A 
TDA3651AQ 

RATINGS 

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

Voltages (pins 4 and 2 externally connected to ground) 

Output voltage (pin 5) 

Supply voltage (pin 9) 

Supply voltage output stage (pin 6) 

Input voltage {pins 1 and 3) 

Currents 

Repetitive peak output current (pin 5) 

Non-repetitive peak output current (pin 5) 

Repetitive peak flyback generator 
output current (pin 8) 

Non-repetitive peak flyback generator 
output current (pin 8) 

Temperatures 

Storage temperature range 

Operating ambient temperature range 

Operating junction temperature range 

CHARACTERISTICS 

V5_4 

V9_4 = Vp 

V5_4 

V1-2;V3_2 

± 15RM 

± l5sM 

lsRM 

lssM 

Tstg 

Tamb 

Tj 

max. 55 v 

max. 50 v 

max. 55 v 

max. Vp 

max. 0,75 A 

max. 1,5 A* 

max. 
-0,75 A 
+0,85 A 

max. 
-1,5 A 
+1,6 A* 

-65to+150 oc 

-25 to +65 oc 

-25 to+ 150 oc 

Tamb = 25 °C; Vp = 26 V; pins 4 and 2 externally connected to ground; unless otherwise specified. 

Output current (peak-to-peak value) l5(p-p) 
typ. 1,2 A 
< 1,5 A 

Flyback generator output current -lg 
typ. 0,7 A 
< 0,85 A 

Flyback generator output current lg 
typ. 0,6 A 
< 0,75 A 

Output voltages 

Peak voltage during flyback V5_4M < 55 v 

Saturation voltage to supply at -15 = 1 A -V5-6sat 
typ. 2,5 v 
< 3,0 v 

Saturation voltage to ground at 15 = 1 A v5-4sat 
typ. 2,5 v 
< 3,0 v 

Saturation voltage to supply at -15 = 0,75 A -V5-6sat 
typ. 2,2 v 
< 2,7 v 

Saturation voltage to ground at 15 = 0,75 A v5-4sat 
typ. 2,2 v 
< 2,7 v 

* Non-repetitive duty factor maximum 3,3%. 
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Vertical deflection circuit TDA3651A 
TDA3651AQ 

Suprly 

Supply voltage Vg.2; 4 10 to 50 V* 

Supply voltage output stage v6-4 < 55 V* 

Supply current (no load and no quiescent current) 
typ. 9 mA 

lg < 12 mA 

typ. 3S mA 
Quiescent current (see Fig. 2) 14 25 to 52 mA 

Variation of quiescent current with temperature typ. -0,04 mA/I< 

F lyback generator 

typ. 1,6 v 
Saturation voltage at -Is= 1, 1 A Vg.ssat < 2,1 v 

typ. 2,5 v 
Saturation voltage at Is= 1 A Vs-9sat < 3,0 v 

Saturation voltage at Is= O,S5 A Vg.ssat 
typ. 1,4 v 

< 1,9 v 

typ. 2,3 v 
Saturation voltage at Is = 0,75 A Vs-9sat < 2,S v 

F lyback generator active if: V5.9 > 4 v 

typ. 5 µA 
Leakage current -Is < 100 µA 

typ. 230 µA 
Input current for± 15 = 1 A 11 175 to 3SO µA 

typ. 1,9 v 
Input voltage during scan V1.2 0,9 to 2,7 V 

Input current during scan 13 0,01 to 2,5 mA 

Input voltage during scan V3.2 0,9 to Vp v 

Input voltage during flyback V3.2 0 to 0,2 v 

Voltage at pin 7 V7.2 
typ. 6, 1 v 

5,6 to 6,6 v 

Load current of pin 7 17 < 2 mA 

Unloaded voltage at pin 7 during flyback V7.2 typ. 15 v 

Junction temperature of 
typ. 175 oc 

switching on the thermal protection Tj 15S to 192 oc 

Thermal resistance from junction to mounting base Rth j-mb 
typ. 3 l</W 

< 4 l</W 

Power dissipation see Fig. 3 

Open loop gain at 1 kHz; R1oad = 1 kn Ga typ. 36 dB 

Frequency response (-3 dB); R1aad = 1 kn f typ. 60 kHz 

* The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 
not exceed 55 V. 
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Fig. 2 Quiescent current 14 as a function of supply voltage Vp. 
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Vertical deflection circuit 

APPLICATION INFORMATION 

TDA3651A 
TDA3651AQ 

The following application data are measured in a typical application as shown in Figs 4 and 5. 

Deflection current (including 6% overscan) 
peak-to-peak value 

Supply voltage 

Total supply current 

Peak output voltage during flyback 

Saturation voltage to supply 

Saturation voltage to ground 

F lyback time 

Total power dissipation in IC 

Operating ambient temperature 

6,8 kl1 

vertical drive 

I from pin 1 TDA2578AI 

vertical 
feedback 
(pin 2 
TDA2578A) 

1,8 nF 

I 

3 

100 nF 

10 kl1 

TDA3651A 

4 5 

VERTICAL 
DEFLECTION 

COILS 
AT1236/20 

6 

l5(p-p) 

V9_4 

I tot 

V5_4M 

v5-6sat 

v5-4sat 

!fl 

Ptot 

Tamb 

n.c . 

+ 

+ 
220µF I 

typ_ 

typ. 

typ. 

< 
typ. 

< 
typ. 

< 
typ. 

< 
typ. 

< 

8 

4,7 11 

0,87 A 

26 v 
148 mA 

50 v 
2,0 v 
2,5 v 

2,0 v 
2,5 v 

0,95 ms 
1,2 ms 

2,5 w 
65 °c 

9 

+ +26V 
(pin 3 

TDA2578A) 

7286169.A 

Fig. 4 Typical application circuit diagram of the TDA3651A (vertical output), when used in combina
tion with the TDA2578A (see Fig. 5). 

Note to deflection coils AT1236/20: L = 29 mH, R = 13,6 D.; deflection current without overscan is 
0,82 A peak-to-peak and EHT voltage is 25 kV. 
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1 100 
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220 
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TDA3651A 7286168.A 

Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with the TDA3651A see 
Fig. 4. 

33 kSl 
+12V 

to pin 180 U2 
14 +---e=:::l--+ 

rDA2578A 

7Z86900 

Fig. 6 Circuit configuration at pin 14 for 
phase adjustment. 
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7286371 

Fig. 7 Circuit configuration at pin 18 for 
VCR mode. 
1 kQ resistor between pin 18 and+ 12 V: 
without mute function. 
220 krt between pin 18 and ground: 
with mute function. 



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, 

VERTICAL DEFLECTION CIRCUIT 

GENERAL DESCRIPTION 

TDA3652 
TDA3652Q 

The TDA3652 is an integrated power output circuit for vertical deflection in systems with deflection 
currents up to 3 A peak to peak. 

Features 

• Driver 
• Output stage and protection circuits 
• Flyback generator 
• Voltage stabilizer 

QUICK REFERENCE DATA 

Supply voltage (pin 9) 

Peak output voltage during flyback (pin 5) 

Output current (peak-to-peak value) 

Operating junction temperature 

Thermal resistance from junction to mounting base 

VOLTAGE 
STABILIZER 

& 
CURRENT 
SOURCE 

TDA3652 

Fig. 1 Block diagram. 

PACKAGE OUTLINES 

TDA3652: 9-lead SIL; plastic (SOT-1318). 
TDA36520: 9-lead SIL bent to DI L; plastic (SOT-1578). 

V9.4 = Vp 0 to 40 V 

V5.4M < 55 v 
l5(p-p) max. 3 A 

Tj max. 150 oc 

Rth j-mb max. 4 K/W 

+ Vp 
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TDA3652 
TDA3652Q 

RATINGS 

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

Voltages (pins 4 and 2 externally connected to ground) 

Output voltage (pin 5) 

Supply voltage (pin 9) 

Supply voltage output stage (pin 6) 

Driver input voltage (pin 1) 

Switching circuit input voltage (pin 3) 

Currents 

Repetitive peak output current (pin 5) 

Non-repetitive peak output current (pin 5) 

Repetitive peak flyback generator output 
current (pin 8) 

Non-repetitive peak flyback generator output 
current (pin 8) 

Temperatures 

Storage temperature range 

Operating ambient temperature range 

Operating junction temperature range 

V5_4 

V9_4 = Vp 

V5_4 

V1-2 

V3_2 

± 15RM 

± l5sM 

18RM 

± lssM 

Tstg 

Tamb 

Tj 

0 to 55 v 
0 to 40 V 

0 to 55 V 

0 to Vp V* 

0 to 5,6 v 

max. 1,5 A 

max. 3 A** 

max. 
--1,5 A 
+1,6 A 

max. 3 A** 

-65 to +150 oc 

-25 to +65 oc 

-25to+150 oc 

* The maximum input voltage should not exceed the supply voltage (Vp at pin 9). In most applica
tions pin 1 is connected to pin 3; the maximum input "Oltage should then not exceed 5,6 V. 

Non-repetitive duty factor maximum 3,3%. 
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Vertical deflection circuit 

CHARACTERISTICS 

TDA3652 
TDA3652Q 

Vp = 26 V; Tamb = 25 °c; pins 4 and 2 externally connected to ground; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage; pin 9 Vp 10 - 40 V* 

Supply voltage output stage; pin 6 V5-4 - -- 55 V* 

Supply current (no load and no quiescent 
current); pin 9 Ip - 9 12 mA 

Quiescent current (see Fig. 2) 14 25 40 65 mA 

Variation of quiescent current with temperature 1114 - -0,04 - mA/K 

Output current 

Output current (pin 5) (peak-to-peak value) l5(p-p) - 2,5 3,0 A 

Output current flyback generator (pin S) --Is - 1,35 1,6 A 

Output current flyback generator (pin S) Is - 1,25 1,5 A 

Output voltage 

Peak voltage during flyback V5-4M - - 55 v 

Saturation voltage to supply 
at-15 = 1,5 A -V5-6sat - 2,5 3,0 v 

Saturation voltage to ground 
atl5=1,5A v5-4sat - 2,5 3,0 v 

Saturation voltage to supply 
at 15 = 1 A -V5-6sat - 2,2 2,7 v 

Saturation voltage to ground 
at 15 = 1 A v5-4sat - 2,2 2,7 v 

F lyback generator 

Saturation voltage 
at-ls=1,6A V9-Ssat -- 1,6 2, 1 v 

Saturation voltage 
atls=1,5A Vs-9sat 2,5 3,0 v 

Saturation voltage 
at·-l3=1,1A V9-Ssat - 1,4 1,9 v 

Saturation voltage 
at Is= 1 A Vs-9sat - 2,3 2,S v 

F lyback generator active if: V5_9 4 - - v 

leakage current at pin S -Is - 5 100 µA 

Input current for 15 = 4 A 
at pin 1 (peak-to-peak value) 11 (p-p) 190 240 400 µA 

Input voltage during scan (pin 1) V12 1,3 2,0 3,5 v 

Input current during scan (pin 3) 13 0,01 - 2,5 mA 

* The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 
not exceed 55 V. 
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, __ 
, __ 

TDA3652 
TDA3652Q 

CHARACTERISTICS (continued) 

parameter 

Flyback generator (continued) 

Input voltage during scan (pin 3) 

Input voltage during fly back (pin 3) 

General data 

Junction temperature of switching on 
the thermal protection 

Thermal resistance from junction to 
mounting base 

Total power dissipation 

Open-loop gain at 1 kHz 

Frequency response (-3 dB) 
at R L ~ 1 kS1 

-------·-----

80 ' ----,--- -

14 I 
(mA) i 

60 

40 

20 

20 40 Vp (Vi 60 

Fig. 2 Quiescent current ( 14) as a 
function of supply voltage (Vp). 
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symbol min. typ. max. unit 

V3.2 0,9 - 5,6 v 
V3.2 0 - 0,2 v 

Tj 158 175 192 oc 

Rth j-mb - - 4 K/W 

Ptot see Fig. 3 

Go - 36 - dB 

f - 50 - kHz 

7287184 

~+4 : +=~-t--+-+----+---+-+---+---+---1 
, , Li 
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Fig. 3 Power derating curve. 
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Vertical deflection circuit 

APPLICATION INFORMATION 

The function is described against the corresponding pin number. 

1. Driver 

This is the input for the driver of the output stage. 

2. Negative supply (ground) 

3. Switching circuit 

TDA3652 
TDA3652Q 

This pin is normally connected externally to pin 1. It is also possible to use this pin to drive the 
switching circuit for different applications. This switching circuit rapidly turns off the lower output 
stage at the end of scan and also allows for a quick start of the flyback generator. 

4. Output stage ground 

5 and 6. Output stage and protection circuits 

Pin 5 is the output pin and pin 6 is the output stage supply pin. The output stage is a class-B type with 
each transistor capable of delivering 1,5 A maximum. The "upper" output transistor is protected against 
short-circuit currents to ground. The base of the "lower" power transistor is connected to ground 
during flyback and so it is protected against too high flyback pulses which may occur during adjustments. 
In addition the output transistors are protected by a special layout of the internal circuit. The circuit 
is protected thermally against excessive dissipation by a circuit which operates at temperatures of 
175 oc upwards causing the output current to drop to a value such that the dissipation cannot increase. 

7. Voltage stabilizer 

The internal voltage stabilizer provides a stabilized supply voltage of 6 V for drive of the output stage, 
so the drive current is not influenced by the various voltages of different applications. 

8 and 9. Flyback generator 

Pin 8 is the output pin of the flyback generator. Depending on the value of the external resistor at 
pin 8, the capacitor at pin 6 will be charged to a fixed level during the scan period. The maximum 
height of this level is equal to the supply voltage at pin 9 (Vp). When the flyback starts and the flyback 
pulse at pin 5 exceeds the supply voltage, the flyback generator is activated and then the supply voltage 
is connected in series (via pin 8) with the voltage across the capacitor. The voltage at the supply pin 
(pin 6) of the output stage will then be not more than twice the supply voltage. 
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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. l ____ T_D_A_3_6-53--

VERTICAL DEFLECTION CIRCUIT 

GENERAL DESCRIPTION 

The TDA3653 is a vertical deflection output circuit for drive of various deflection systems with 
currents up to 1,5 A peak-to-peak. 

Features 

• Driver 
• Output stage 
• Thermal protection and output stage protection 
• F lyback generator 
• Voltage stabilizer 
• Guard circuit 

QUICK REFERENCE DATA 

Supply voltage range (pin 9) 

Peak output voltage during flyback (pin 5) 

Output current (peak-to-peak value) 

Operating junction temperature 

Thermal resistance from junction to mounting base 
(SOT-110B) 
(SOT-131B) 

TDA3653 

inpul 

VOLTAGE 
STABILIZER 

& 
CURRENT 
SOURCE 

OUTPUT 
STAGE 

PROTECTION 
STAGE 

Fig. 1 Block diagram. 

PACKAGE OUTLINES 

TDA3653: 9-lead SIL; plastic (SOT-11 OB). 
TDA3653A: 9-lead SIL; plastic power (SOT-131 B). 

Vp ~ V9_4 0 to 40 v 
V5_4M max. 60 v 
l5(p-p) max. 1,5 A 

Tj max. 150 oc 

Rth j-mb typ. 10 K/W 

Rth j-mb typ. 3,5 K/W 

+ Vp 

I 

]=~ 

7Z87642 
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TDA3653 j 
FUNCTIONAL DESCRIPTION 

Output stage and protection circuit 

Pin 5 is the output pin. The supply for the output stage is fed to pin 6 and the output stage ground is 
connected to pin 4. The output transistors of the class-B output stage can each deliver 0, 75 A maximum. 
The maximum voltage for pin 5 and 6 is 60 V. 

The output power transistors are protected such that their operation remains with in the SOAR area. 
This achieved by the co-operation of the thermal protection circuit, the current-voltage detector, the 
short-circuit protection and the special measures in the internal circuit layout. 

Driver and switching circuit 

Pin 1 is the input for the driver of the output stage. The signal at pin 1 is also applied to pin 3 which is 
the input of a switching circuit. When the flyback starts, this switching circuit rapidly turns off the 
lower output stage and so limits the turn-off dissipation. It also allows a quick start of the flyback 
generator. 

External connection of pin 1 to pin 3 allows for applications in which the pins are driven separately. 

F lyback generator 

During scan the capacitor at pin 6 is charged to a maximum voltage, which is dependent on the value 
of the resistor at pin 8. During normal operation the voltage at pin 8 may not be lower than 2,2 V. 

When the flyback starts and the voltage at the output pin (pin 5) exceeds the supply voltage (pin 9), 
the flyback generator is activated. Then Vp = 2 V is connected in series (via pin 8) with the voltage 
across the capacitor. 

The voltage at the supply pin (pin 6) of the output stage will then be maximum 2Vp--2 V. Lower 
voltages can be obtained, determined by the value of the resistor at pin 8. 

Guard circuit 

When there is no deflection current and the flyback generator is not activated, the voltage at pin 8 
reduces to less than 2 V. The guard circuit will then produce a d.c. voltage at pin 7, which can be used 
to blank the picture tube and thus prevent screen damage. 

Voltage stabilizer 

The internal voltage stabilizer provides a stabilized supply of 6 V to drive the output stage, which 
prevents the drive current of the output stage being affected by supply voltage variations. 
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Vertical deflection circuit l TDA3653 

-
RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134); pins 4 and 2 externally 
connected to ground. 

Supply voltage (pin 9) 

Supply voltage output stage (pin 6) 

Output voltage (pin 5) 

Input voltage (pins 1 and 3) 

External voltage at pin 7 

Peak output current (pin 5) 
repetitive 
non-repetitive 

Peak output current (pin 8) 
repetitive 
non-repetitive 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

Operating junction temperature range 

0 o 50 T 100 15 
65 Tamb (oC) 

Fig. 2 Power derating curves (for SOT-11 OB). 

* Non-repetitive duty factor maximum 3,3%. 

Vp = V9_4 

v6-4 

V5_4 

V1; 3-2 

VJ-2 

± 15RM 
± l5sM 

18RM 
± 18sM 

Ptot 

Tstg 

Tamb 

Tj 

50 _] j 

l~~I _ j I 

-- j 
25 --+ -

-1 I 

"JJ__J 

max. 

max. 

max. 

max. 

max. 

max. 
max. 

-0,85 to 
max. 

see Fig. 2 

40 v 
60 v 
60 v 
Vp V 

5,6 v 

0,75 A 
1,5 A* 

+ 0,75 A 
1,5 A* 

-65 to+ 150 oc 

see Fig. 2 

-25 to+ 150 oc 

7Z87G43 

o 20 Vp (VI 40 

Fig. 3 Quiescent current 14 as a 
function of supply voltage Vp. 
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TDA3653 J 
CHARACTERISTICS 

Vp = Vg-4 = 26 V; Tamb = 25 oc; pins 2 and 4 externally connected to ground; unless otherwise 
specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage; pin 9 (note 1) Vp = Vg-4 10 - 40 v 

Supply voltage; pin 6 (note 1) v6-4 - - 60 v 

Supply current; pin 9 (note 2) Ip= lg - 10 20 mA 

Quiescent current; pin 4 (see Fig. 3) 14 6 25 40 mA 

Variation of quiescent current with temperature Lil4 - -0,04 - mA/K 

Output current 

Output current (pin 5) 
(peak·to·peak value) l5(p-p) - 1,2 1,5 A 

Output current flyback generator (pin S) -Is - 0,7 O,S5 A 

Output current flyback generator (pin S) Is - 0,6 0,75 A 

Output voltage 

Peak voltage during flyback V5_4M - - 60 v 

Saturation voltage to supply 
at -15 = 0,75 A V6-5sat - 2,5 3,0 v 
at 15 = 0,75 A (note 3) V5-6sat - 2,5 3,0 v 
at-l5=0,6A V6-5sat - 2,2 2,7 v 
at 15 = 0,6 A (note 3) V5-6sat - 2,3 2,S v 

Saturation voltage to ground 
at 15 = 0,75 A V5-4sat - 2,0 2,5 v 
at 15 =0,6 A v5-4sat - 1,7 2,2 v 

F lyback generator 

Satuartion voltage 
at -Is= O,S5 A V9-Ssat - 1,6 2,1 v 
at Is = 0,75 A (note 3) Vs-9sat - 2,3 2,S v 
at-ls =0,7 A Vg_ssat - 1,4 1,9 v 
at Is = 0,6 A (note 3) Vs-9sat - 2,2 2,7 v 

Flyback generator active if: V5_9 4 - - v 

Leakage current at pin S -Is - 5 100 µA 

Input current (pin 1) 
at l5(p-p) = 1,5 A 11 - - 1,3 mA 

Input voltage during scan (pin 1) V1-2 - - 3,2 v 

Input voltage during scan (pin 3) 
pins 1 and 3 not connected V3_2 0,9 ·- Vp v 
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Vertical deflection circuit 

parameter 

Input current during scan (pin 3) 
pins 1 and 3 not connected 

Input current during scan (pin 3) 
pins 1 and 3 connected 

Input resistance (pin 3) 

Input voltage during flyback (pin 1) 

Input voltage during flyback (pin 3) 

Guard circuit 

Output voltage; pin 7 (note 4) 
loaded with 100 krl. 
loaded with 0,5 mA 

Internal series resistance of pin 7 

Guard circuit active if 
V8-2 is lower than (note 6) 

General data 

Thermal protection becomes active if 
junction temperature exceeds 

Thermal resistance junction to mounting base 

Open loop gain at 1 kHz (note 5) 

Frequency response (-3 dB) (note 7) 

~ Notes to the characteristics 

symbol 

13 

13 

R3 

V1-2 

V3.2 

V7.2 
V7.2 

Ri7 

V8-2 

Tj 

Rth j-mb 

Go 

f 

TDA3653 

min. typ. max. unit 

O,Ql - - mA 

- - 0,52 mA 

3,75 5,0 6,25 Hl. 

- - 250 mV 

- - 250 mV 

4,4 5,0 5,6 v 
3,5 4,4 5, 1 v 
0,9 1,2 1,5 krl. 

- - 2,0 v 

158 175 192 oc 

- 10 12 K/W 

- 42 - dB 

- 40 - kHz 

~ 1. The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 
not exceed 60 V. 

2. These values are obtained (pin 9) at no load and no quiescent current. 

3. Duty factor maximum 3,3%. 

4. Guard circuit is active. 

5. R1oad = 8 rl.; l1oad(rms) = 125 mA. 

6. During normal operation the voltage V8-2 may not be lower than 2,2 V. 

7. With 220 pF between pins 1 and 5. 
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TDA3653 J 
APPLICATION INFORMATION 

vertical drive 
(from pin 1 TDA2578A) 

vertical 
feedback 

12 kll 
10 HI 

TDA3653 

VERTICAL 
DEFLECTION 

COILS 
AT1236/20 

(pin 2 1,8 nF 
TDA2578A) 

I 
\,7 µF + 1500µF 

8,2kSl ~ ll 5 VI 

10on 1,2 si 
amplitude 

, , 

+ 
220µF I 

1 kSl 

4,7 12 

+ +26 v 
(pin 3 
TDA2578AI 

7287641 

Fig. 4 Typical application circuit diagram of the TDA3653 (vertical output), when 
used in combination with the TDA2578A (see Fig. 5). 

Note to deflection coils AT1236/20: L = 29 mH, R = 13,6 !J; deflection current 
without overscan is 0,82 A peak-to-peak and e.h.t. voltage is 25 kV. 
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Vertical deflection circuit 

+12V 

horizontal 
fly back 

horizontal j\_ 
drive 

>0,2mA 

l TDA3653 

----
sandcastle pulse 

mute _,.--A._'-
<4,0mA 

,------j~~~--+~~~t----'-~~~---t--~~~~~~~-.-{==::::J--+-~~-++ 

10 

f0 adj. 

(vertical) 

1kH 

I220 
+ µF 

11 

6,8 12kH 
k!l 

12 13 

36k!! 

4711F ! 
14 

TDA2578A 

1 
k!l 

15 

+ 22 + 1 

~µF ~µF 

J f0 adj. ,k (hor;zontal) 

video 

16 

>4mA 

!100 
µF 

+ 

17 

220 "'(" 
!! 100 ...L 

nF 

18 

vertical vertical 
feedback drive 

+from pin 9 
TDA3653 7287640 

Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with 
the TDA3653 (see Fig. 4). 
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DEVELOPMENT SAMPLE DATA 
Th ts information 1s derived from development samples 

made available for evaluation. It does not necessarily 
imply that the device will go into regular production. l.__ __ T_D_A_3-70_1 __ 

PAL SYNCHRONIZATION PROCESSOR 

FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA3701 is a monolithic integrated circuit for PAL synchronization processing in video recorders. 

Features 

• Sync separator with noise inverter 
• Phase detector with 2 time constants for oscillator synchronization 
• Automatic identification of norm-signals (625 lines referred to CCI R) 
• Colour subcarrier oscillator with separate output (625 kHz sinewave) and 1: 40 divider 
• Separate horizontal and vertical coincidence detectors 
• Internal generation of a complete standard synchronization pulse 
• Vertical synchronization pulse output 
• Field identification output 
• Burst gate pulse output (externally adjustable phase relationship) 
• H/8 signal output with correction/inversion inputs 
• Record (REC/TV; REC/VCR)/playback (PB) selector 

QUICK REFERENCE DATA 

Supply voltage (pin 22) 

Supply current (pin 22) 

Sync separator 

Sync pulse amplitude 
(peak-to-peak value) 

Phase detector 

Catching range 

Oscillator 

Output frequency 

Output sinewave 
(peak-to-peak value) 

Field identification 

Output voltage 
1st field 
2nd field 

PACKAGE OUTLINE 

28-lead DI L; plastic (SOT-117). 

Vp = V22-23 typ. 

Ip= 122 typ. 

V4.23(p-p) typ. 

t.f typ. 

fo typ. 

V7.23(p-p) typ. 

V25.23 min. 

V25.23 max. 

12 v 
85 mA 

0,3 v 

± 5 % 

625 kHz 

3,2 v 

10 v 
1 v 

('""' 1983 
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fosc 
10kQ ---

150pJ 

10kQ T 
toVp~ 

1111111 

REC I TV I I REC IVCRl/PB 
selection 

I2nF 1µJ IOµF I 5611 6,8 
T 1.BkQ 

+? 9 kQ kQ 

oscillator 

I I I"l~ 
+ )1~F I 120 l1DnF 

pF 
330 
pF 

12 111 10 118 

13 

sync pulse 21 

hon~ontol 21.I ii I 
co1nc1dence 

25 

+ 

1.7,uF 

PHASE l~I 
DETECTOR 

SYNC PULSE 
GENERATION 

625kHz OSCILLATOR 
WITH TRAPEZOIDAL 

LIMITER 

HORIZONTAL 
COINCIDENCE 

DETECTOR 

DIVIDER 
1 : 20 & 1 : 

PULSE 

GENERATOR 

,------------- H/8 correction 

,.-------- H/8 inversion 

16 15 

DIVIDER 

1: 8 
FOR H/8 SIGNAL 

OUTPUT 

STAGES 

ZO • H/8 signal 

27 • vertical sync pulse 

26 • field 
identification pulse 

17 
L burst gate pulse 

colour composite --~t-1..._, 
video signal A . SYNC SEPARATOR 

VERTICAL 
COINCIDENCE 

DETECTOR 

DIVIDER 

1: 625 TDA3701 

1to5v-.._L,_f 
av_..--

I 2µF12.2,uifi2nFT4.7µF 

" ~ ~ ~ facility for suppression of 
vertical 12 burst gate pulses during 

integration vertical sync pulses 

Fig. 1 Block diagram. 
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PAL synchronization processor for video recorders 

RATINGS 

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

Supply voltage range (pin 22) Vp = V22-23 

Voltage range at pins 4, 12, 15, 16, 18, 24 to pin 23 (ground) Vn-23 

Voltage range at pin 9 V9_23 

Voltage at oin 5 V5 23 

Currents 
at pins 17, 20, 21, 24, 26, 27 In 

at pin 5 15 

at pin 7 j: I 7 

Total power dissipation Ptot 

Storage temperature range Tstg 

Operating ambient temperature range Tamb 

L TDA3701 

-

max. 13,2 v 
0 to Vp v 

0,3Vpto0,7Vp \/ 

Min. 0 v 

max. 20 rnA 

max. 50 µA 

max. mA 

max. 1,5 w 
~25 to+ 150 oc 

0 to+ 70 oc 
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TDA3701 J 
CHARACTERISTICS 

Vp; V22-23; 12 V; Tamb; 25 °C; measured in Fig. 1; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 22) 

Supply voltage range Vp; V22-23 9,6 - 13,2 v 

Supply current Ip; 122 - 85 - mA 

Sync separator (pin 4) 

Colour composite video input voltage (note 1) 
(peak-to-peak value) v4-23(p-p) - 1 - v 

Sync pulse amplitude 
(peak-to-peak value) v4-23(p-p) 0,1 0,3 0,6 v 

Slicing level, relative to sync pulse amplitude - 50 - % 

Output voltage (peak-to-peak value) V21-23(p-p) 10 - - v 

Output current (peak-to-peak value) l21(p-p) - - 5 mA 

Delay between signal 
at input pin 4 and sync pulse 
at output pin 21 (note 2) td - 0,4 - µs 

Adjustment of phase relationship (pin 12) - ± 1 - µs 

Phase detector 

1-
D.C. control voltages 

pin 10 V1Q-23 - 3 v 

pin 11 V11-23 - V1Q-23 - v 

Catching range .:if - ±5 - % 

Control sensitivity (note 3) - 5,7 - kHz/µs 

625 kHz oscillator 

Output frequency 
with Case; 120 pF (pin 8); 
Rase; 6,8 kn (pin 9) 
at pin 7 (note 4) fa 575 625 675 kHz 

Output sinewave (C7_23; 330 pF) 
(peak-to-peak value) v7-23(p-p) - 3,2 - v 

D. C. output voltage V7_23 - 6,0 - v 

2nd harmonic suppression 0'2nd 35 - - dB 

3rd harmonic suppression 0'3rd 30 - - dB 

Horizontal coincidence detector 

D.C. output voltage 
no coincidence; 124; 5 mA V24-23 - - 2 v 

coincidence V24-23 - 12 - v 
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PAL synchronization processor for video recorders 

parameter 

Vertical sync pulse (note 5) 

Output voltage (peak-to-peak value) 

Output current (peak-to-peak value) 

Duration of internally generated output pulse 

Delay between input signal at pin 4 
and start of output pulse at pin 27 

Duration of the separated vertical sync pulse 

Delay between input signal at pin 4 and 
start of output pulse at pin 27 

Field identification pulse (pin 26) 

Output voltage 
1st field 

2nd field 

Output current (peak-to-peak value) 

Duration of output pulse 

Burst gate pulse (pin 17) 

Amplitude of output pulse (peak-to-peak value) 

Output current (peak-to-peak value) 

Duration of output pulse 

Delay between rising edge of horizontal sync 
pulse at pin 4 and rising edge of gate pulse 
atpin17 

without external capacitor (pin 19) 

with external capacitor (pin 19) 

H/8 signal output (pin 20) 

Amplitude of output pulse (peak-to-peak value) 

Output current (peak-to-peak value) 

Duration of output pulse 

at V15.23 = V16-23 > 5 V 

Delay between rising edge of horizontal sync pulse 
at pin 4 and rising edge of H/8 at pin 20 

H/8 signal correction (note 6) 
input voltage for 'correction' 

input voltage for 'no correction' 

H/8 signal inversion 
input voltage for 'inversion' 

input voltage for 'no inversion' 

symbol 

V2J-23(p-p) 

l21(p-p) 

tp 

td 

tp 

td 

V25_23 

V26-23 

l26(p-p) 

tp 

V11-23(p-p) 

l11(p-p) 

tp 

td 

~tdl~C 

V2Q-23(p-p) 

l20(p-p) 

tp 

td 

V15.23 

V15.23 

V15-23 

V15-23 

l ____ r_o_A_3_10_1 __ 

min. typ. max. unit 

10 - - v 
- - 4,5 mA 

- 160 - µs 

- 11 - µs 

- 260 - µs 

- 12 - µs 

10 - - v 
- - 1 v 
- - 4,5 mA 

- 20 - ms 

10 - - v 
- - 5 mA 

- 4 - µs 

- 5,1 - µs 

- 3 - ns/pF 

10 - - v 
- - 5 mA 

- 256 - µs 

- - 2,5 µs 

- - 2 v 
5 - - v 

- - 2 v 
5 - - v 
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TDA3701 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

REC (TV)/REC (VCR)/PB selection 

REC (TV) 
input voltage v18-23 - - 2 v 

input current (V18-23; 2 V) 118 - - 200 µA 

REC (VCR) 
input voltage v18-23 4 - 8 v 

input current (V 18-23; 8 V) 118 - - 1 mA 

PB 
input voltage V1B-23 10 - - v 

input current (V 18-23 ; 12 V) Im - - 2 mA 
L____------·-··---·---· 

Notes to characteristics 

1. The sync separator input signal is shown in Fig. 2. 

v~~~31L 

--1
03V Ip-pl 

1 to SV t 

7280334 

time 

Fig. 2 Colour composite video input signal at pin 4. 

~ 2. The internally generated standard sync pulse is available at pin 21 if: horizontal and vertical 

656 

coincidence is detected, that is, a standard input signal is applied to pin 4 and the record/playback 
selector is in the record mode. 

3. The control sensitivity of the phase detector is related to the horizontal frequency. 

4. Balance of the oscillator output frequency is achieved if pins 10 and 11 are short-circuited. 

5. The vertical sync pulse is also available without application of the .colour composite video signal 
provided the record/playback selector is in the record mode. 

6. During active correction of the H/8 signal one of 8 input pulses of the 1: 8 divider circuit will be 
rejected in a time interval of 4 fields. 
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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. l~ __ r_D_A-37_1_0 __ 

CHROMINANCE SIGNAL/MIXER FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA3710 is a monolithic integrated circuit for chrominance signal processing in video recorders. 

Features 

• Automatic gain controlled preamplifier with record/playback selection 
• Signal mixer with balancing stage for phase inversion of chrominance signal 
• H/8-control for subcarrier phase inversion 
• Amplifier with record/playback selected burst pre- and de-emphasis 
• Output stage for the 625 kHz chrominance signal, with facility for being disabled by colour killer, 

record/playback mode switch and external track sensing circuit 
• Amplitude detector with automatic gain control for the preamplifier 
• 4,43 MHz voltage controlled oscillator (VCO) for recording and 4,43 MHz local oscillator for playback 
• Phase discriminator controlled synchronization of the voltage controlled oscillator 
• Subcarrier mixer, disabled for SE CAM operation 
• H/2 demodulator for the production of PAL identification and colour killing signals 
• Flip-flop for PAL identification 
• Burst pulse stage for the production of non-delayed (BK1) and delayed (81<2) keying pulses 
• Colour killing stage with hysteresis and heterodyned H/2 signal 
• Threshold voltage detector for SE CAM operation or forced colour on/off 
• Voltage stabilization with external reference voltage (5,6 V) 
• Internal record/playback and PAL/SECAM selection. 

QUICK REFERENCE DATA 

Supply voltage (pin 10) 

Supply current (pin 10) 

Inputs 

Chrominance signal 

4,43 MHz for record (peak-to-peak value) 

625 kHz for playback (peak-to-peak value) 

Outputs 

Chrominance signal 

4,43 MHz (peak-to-peak value) 

625 kHz (peak-to-peak value) 

PACKAGE OUTLINE 

28-lead OIL; plastic (SOT-117). 

Vp c V10-16 typ. 

Ip~ 110 typ. 

V2-16(p-p) 

V116(pp) 

typ. 

typ. 

V23-16(pp) typ. 

V26-16(p-p) typ. 

10 v 
61 mA 

200 mV 

200 mV 

470 mV 

2 v 
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Fig. 1 Block diagram. 
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Chrominance signal/mixer for video recorders 

RATINGS 

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

Supply voltage (pin 10) Vp ~ V 10· 16 

Voltage range at pins 1, 2, 5, 7, 8, 9, 17, 
19, 20, 21, 22, 25 to pin 16 (ground) 

Voltane ranges 
at pins 3, 4' 

at pin 6'· 

at pin 11' 

at pin 14' 

at pin 15' 

at pin 24 

Voltages 
at pin 13 

at pin 23 

Currents 
at pins 12, 18 

at pins 13, 26, 27 

at pin 23 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

*Measured with V9. 16 = 5,6 V and applied supply voltage. 

Vn. 16 

V3, 4-16 

V5.15 

Vn-15 

V14.15 

V1515 

V2415 

-112,18 

-·113,26,27 

-123 

Ptot 

Tstg 

Tamb 

TDA3710 

max. 13,2 v 

0 to Vp v 

3 to 6 v 
G to 5 v 

1,5 to 4 v 
0 to 3 v 
0 to 8 v 
5 to Vp v 

max. 9 v 
max. 7 v 

max. 2 mA 

max. 5 mA 

max. 3 mA 

max. 2 w 
55 to + 150 oc 

0 to l· 70 oc 
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TDA3710 J 
CHARACTERISTICS 

Vp = V 10-16 = 10 V; V9_ 15 = 5,6 V; T amb = 25 °c; unless otherwise specified 

~n:i~=~-----------
sy mbol 

pply (pin 10) 

pply voltage v p=V1016 

Supply current for playback and burst keying 

at --I 13, 18, 23, 26, 27 = 0 Ip = 110 

at 113, 18, 23, 26, 27 = 0; Vp = 12 V Ip = 110 

A.G.C. preamplifier (pins 1 and 2) 

Input voltage If= 4,43 MHz) 
during record (peak-to-peak value) V 

Input voltage If= 6,25 kHz) 
during playback (peak-to-peak value) V 

Input resistance R 

Input capacitance C 

625 kHz chrominance signal (pin 26)' 
(transposed on to 625 kHz signal) 

Output voltage (peak-to-peak value) V 

Burst pre-emphasis (gain) G 

Signal suppression at output 

2 16(pp) 

116(p-p) 

1, 216 

1, 2 16 

2616(p-p) 

26 

for f = 1,25 MHz °'2 6 
for f cc 5,06 MHz 
(externally balanced via pins 3 and 4) °'2 6 
during colour killing (pin 25) °'2 6 

D.C. output voltage V 

Colour killing voltage V 

4,43 MHz chrominance signal (pin 27)' 

Output voltage 
during record (peak-to-peak value) 

during playback after signal mixing 
subcarrier (peak-to-peak value) 

Burst de-emphasis (gain) 

v 

v 
G 

26-16 

25-16 

27-16(p-p) 

27-16(p-p) 

27 

for f = 5,06 MHz (externally balanced) oc I 
Signal suppression at output 

27 
for f = 8,86 MHz oc 27 

27 
for f = 3,18 MHz oc 27 

D.C. output voltage V 27-16 

min. typ. 

9,6 -

- 61 

- 62 

20 -

I 
30 

I 
-

6 --

- -

-- 2 

- 6 

- 35 

- 40 

40 -

- 6,7 

- -

-- 1, 15 

-- -

- -5 

- 40 

- 30 

- 38 

- 30 

- 7 
l for f = 3,81 MHz oc 

~--------------~---·~--------~--__L_._.__~ _ _L___ 

* The chrominance signal values hold for a 75% saturated colour bar signal. 

662 October 1982 

max. unit 

13,2 v 

- mA 

- mA 

400 mV 

400 mV 

- k-11 

5 pF 

- v 
- dB 

- dB 

- dB 

-- dB 

-· v 
2 v 

- v 

3, 1 v 
- dB 

- dB 

- dB 

- dB 

- dB 

- v 
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Chrominance signal/mixer for video recorders 'l __ r_o_A3_7_10 __ 

parameter symbol min. typ. max. unit 

4,43 MHz chrominance signal amplifier* 

Burst input signal 
at pin 21 (peak-to-peak value) V21 16(p p) - 190 i - mV 

at pin 22 (peak-to-peak value) v22-16(p-p) - 190 - mV 

Input resistance 
.it oin 21 R21 16 3,3 - - kD 

at pin 22 R22-16 3,3 - - kn 

Output voltage of the chrominance signal 
at pin 23 (peak-to-peak value) V23-16(p-p) - 470 - mV 

at pin 24 (peak-to-peak value)** V2416(pp) - - 2 v 

Signal suppression at output (pin 23) 
during colour killing (\'.23 35 - - dB 

D.C. output voltage 

I 

during colour-on V2315 - 2,4 v 

during colour-off (killed) V23-16 - 0.7 
' 

- v 

Subcarrier-mixer I 
625 kHz input voltage; sinewave 

(peak-to-peak value) V1416(p-p) 220 - - mV 

Input resistance R14-16 1 - -- k.1"2 

D.C. output voltage v,3.15 - 6,25 - v 

I 5,06 MHz output voltage• 
selective (peak-to-peak value) V13-16(p-p) 800 - v 

Signal suppression at output• 
for f = 4,43 MHz (\'.13 20 - - dB 

for f = 5,68 MHz a13 30 --
' 

-- dB 
I 

Subcarrier amplifier and H/8 selector 

5,06 MHz input voltage (peak-to-peak value) v6-16(p-p) 250 - ··- mV 

Input resistance R616 1,9 - k~2 

Input capacitance C515 ' - - 5 pF I 

Input voltage (pin 5) i 
for H/8 selector ON V515 

I 

1,6 -

I 

- v 
I 

for H/8 selector OFF V5.15 - - 0,8 v 
: - -

Input resistance with V5_~~~-1~_v __ ~_l-R5-16 __ t _ J~ __ l ___ rj 
• Chrominance signal values hold for a 75% saturated colour bar signal. 

Output voltage externally adjusted. 
"' Measured with a 0,3 V (peak-to-peak), 625 kHz input signal on pin 14(-I13 = 1 mA). 
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TDA3710 j 
CHARACTERISTICS (continued) 

paramete r 

z voltage controlled oscillator (VCO) 4,43 MH 

Input res 

Input cap 

Output r 

PLL-cont 

Phase dif 

istance 

acitance 

esistance 

rolled oscillator catching range 

ference between oscillator and burst 
signals 
freque 

for ± 400 Hz deviation of crystal 
ncy 

4,43 MH 

Oscillato 

z local oscillator 

r temperature coefficient* 

layback selector (pin 20) Record/p 

Input vo ltage for record** 

rrent with V20-16 ~ 4 V Input cu 

Input vo 

Input cu 

Input res 

ltage for playback 

rrent with V2Q-16 ~ 8 V 

istance 

n/off and SECAM selector Colour o 

lnputvo 
for for 

ltage (pin 19) 

for for 

for SE 

for PA 

ced colour ON 

ced colour OFF 

CAM operation 

L operation (normal) 

oltage (pin 18)" Output v 
with c olour ON 

with c olour OFF 

----

symbol 

R11-16 

C11-16 

R 12-16 

.elf 

\{) 

TC 

I V20-16 

120 

V2Q-16 

120 

R2016 

V19-16 

V19-16 

V19-16 

V19-16 

v 18-16 

V1315 

---

* Not considering the effects of external components. 
Pin open: record. 

min. 

-
-

-

± 500 

±7 

-

-

-

8 

-
7 

-

-

8,8 

5,9 

-

" D.C. average heterodyned by 1,6 V (peak-to-peak) H/2 signal. 

664 October 1982 

typ. max. unit 

430 - Q 

- 10 pF 

- 220 Q 

-- - Hz 

- - deg 

·- 3 Hz/K 

- 4 v 
- 130 µA 

- - v 
- 430 µA 

- - kQ 

I 
V9 .. 15 - v 

- 0,5 v 
- - v 

pin open 

- - v 
- 1 v 
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Chrominance signal/mixer for video recorders 

parameter symbol min. 

Voltage stabilizer (pin 9) 

External reference voltage range Vg.16 5,4 

Input current --lg -

Burst keying pulse (pin 17) 

Threshold voltage for burst keying V17.16 7,5 

Input current 117 -

Delay time of BK2 td -

SECAM operation (with V19.16 > 8,8 V) 

5,0 MHz subcarrier input signal (pin 6) 
with phase inversion internally 
switched OFF (peak-to-peak value) v6-16(p-p) 250 

Chrominance signal output voltage* 
(peak-to-peak value) V23-1(p-p) --

D.C. output voltage 
with subcarrier-mixer switched OFF V13-16 

* Chrominance signal values hold for a 75% saturated colour bar signal. 

TDA3710 

typ. max. unit 

- 5,8 v 

- 0,12 mA 

- - v 

-- 5 µA 

1,0 µs 

- - mV 

370 -- mV 

3,5 - v 
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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. l ___ TD_A_3_7_2_0 __ 

SECAM PROCESSOR FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA3720 is a monolithic integrated circuit for SECAM signal processing in PAL/SE CAM video 
recorders. 

Features 

• Limiter amplifier 

• Switch for choice of identification (horizontal or vertical) 

• H/2 flip-flop and H/2 switch 

• PAL/SECAM system timing 

• PAL/SECAM switch 

• 5 MHz voltage controlled oscillator (VCO) for record 

• 5 MHz fixed oscillator for playback 

• 1 : 8 divider stage to obtain 625 kHz signal 

• Record/playback switch (REC/PB) 

QUICK REFERENCE DATA 

Supply voltage (pin 10) 

Supply current (pin 10) 

Chrominance input signal 

(peak-to-peak value) 

PAL (pin 5) 

SE CAM (pin 9) 

Chrominance input signal 

for identification 

(peak-to-peak value) 

Burst gating pulse 

PACKAGE OUTLINE 

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

Vp = V10.s 

Ip= I 10 

V5.g(pp) 

Vg.g(pp) 

V4.8(pp) 

V1s-8 

typ. 

typ. 

max. 

max. 

max. 

min. 

(,,,, 1983 

10 v 
35 mA 

200 mV 

500 mV 

1,8 v 
5 v 

-

667 
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c.... 
r:: 
< 
<O 
co w 

chrom in a nee signal :fhl 
from TDA3710 I 

to Vp 

v 
0 

I 

vertical pu!se 
from TOA3701 
and chrorninance 
switching voltage 
fromTDA3710 SYSTEM 

TIMING 

1111111 

H. 2 FLIP-FLOP 
H 2 SWITCH 

CHOICE OF 
IDENTIFICATION 

HORIZONTAL/ 
VERTICAL 

DIVIDE BY 8 

FIXED 

PHASE 

DlSCR\i\-iL'\ATOR 

LEVEL 

I 

SCHMITT

TR1GGER 

OUTPUT 
STAGE 

DETECTOR I 1 ! I BURST GATING 
HORIZONTAL • I PULSE STAGE 

!OENT!FICATION 

TDA3720 

UM!TER 
AMPLIFIER 

S=320ms 
-1i+rt---">--~f--~~~J--+-~~~1-----il--~__J 

P=640ms 

BP 
p 

s 

to 
TDA3710 

SM Hz 

=bandpass 
=PAL 
= SECAM 

BF =bell filter 

14 

REC/PB= receive/playback 

p 0 

VCO =voltage controlled oscillator 

17 12 

I I 
15 

625 kHz signal 
from TDA3701 

Fig. 1 Block diagram. 

composite video 
{CVBS) 

Vp 

10 

11 

SECAM sw1tchiny voltage 
to TDA3710 

Jl 

'l 7Z87600.1 

-i 
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SECAM processor for video recorders 

RATINGS 

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

Supply voltage range (pin 10) Vp = V10-8 

Voltage range at pins 2, 3, 4, 5, 6, 7, 9, 
12, 13, 15, 16, 18 to pin 8 (ground) 

Currents 

at pins 1, 11, 14 

at pin 17 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

Vn-8 

-11, 11, 14 

" 117 

Ptot 

Tstg 

Tamb 

l ...... __ TD_A_3_7_2_0 __ 

max. 

max. 

max. 

13,2 v 

0 to Vp V 

5 mA 

10 mA 

max. 570 mW 

-25 to+ 150 oc 

0 to+ 70 oc 

( '"'' 1983 
669 
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TDA3720 J 
CHARACTERISTICS 

Vp = V 10-8 = 10 V; T amb = 25 °c; measured in Fig. 1; unless otherwise specified. 

~ara[1l~~~r- __ _ _ 

I ~upply (pin 10) 

--
symbol 

-- -- ---- - - -----------" 

e Vp = V10-8 

Ip= 110 

I
I :::::. ::~,;~:gg 

Chrominance input 

input voltage 

(peak-tc-peak va 

signal PAL (pin 5) 

lue) 

input resistance 

input capacitanc e 

signal SECAM 

lue) 

Chrominance input 

input voltage 

(peak-to-peak va 

input resistance 

input capacitanc 

level for start of 

(peak-to-peak va 

e 

limiting 

lue) 

Limited output sign al (pin 11) 

(peak-to-peak va 

Gain (SECAM) 

Gain (PAL) 

lue) 

D.C. output voltage 

with a current emitter follower 

source of 0,3 rnA 

oscillator Voltage controlled 

Output frequency ( 

with Cose = 56 p 

Rosc=13k 

Output sine-wave 

(peak-to-peak va 

D.C. output voltage 

pin 14) 

F (pin 12); 

n (pin 13) 

lue) 

PAL 

SE CAM 

625 kHz input volt age l (peak-to-peak va 

D.C. input voltage 

~~LJ:_r:_e:i~~a~ce (µi 

lue) 

(pin 15) 

n 15) 

Jgly 19831 I 

v5-8(p-p) 

R5-8 

C5_8 

(pin 9) 

v9-8(p-p) 

R9-8 

Cg_s 

v9-8(p-p) 

v 11-8(p-p) 

G11-9 

G11 5 

V11-8 

fo 

V14-8lp-p) 

I 
V14-8 

V14-8 

V15-8(p-p) 

V15-8 

~15-8 

min. typ, 
----+-

9,6 -

- 35 

- -

8 -

- -

- -

1,5 -

- -

- -

-

I 

200 

- 20 

- 0 

- 3,2 

- 5 

- 0,7 

- 3,5 

- 8 

- 300 

- 5 

10 -

max. unit 

13,2 v 

- mA 

I 200 mV 

- kS1 

5 pF 

500 rnV 

I 
- kS1 

5 pF 

30 mV 

- mV 

- dB 

- dB 

- v 

- MHz 

- I v 

- v 

- v 

- mV 

- v 

-- kS1 
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SECAM processor for video recorders 

parameter 

Fixed oscillator 

Output resistance (pin 17) 

Identification 

D.C. output voltage (SECAM) 

Capacitor charge for reaction time 

of 300 ms 

at Vg.s = 10 mV 

Chrominance input signal (pin 3) 

input voltage 

(peak-to-peak value) 

input resistance 

Chrominance input signal (pin 4) 

input voltage 

(peak-to-peak value) 

input resistance 

Horizontal identification at 

Vertical identification with 

capacitor C5.s and a delay of 

Burst gating pulse (pin 18) 

Voltage threshold level 

to activate stage 

to de-activate stage 

System timing (pin 7) 

Activate slope of the divider, negative going 

(derived at vertical pulse from pin 27 of TDA3701) 

Voltage of vertical pulse 

Voltage threshold level 

to activate stage 

to de-activate stage 

Input resistance 

symbol 

Rn.a 

V1.a 

C2.s 

V3.8(p-p) 

R3-8 

V4.8(p-p) 

R4.s 

V5.s 

td 

v18-8 

V18-8 

V7.s 

V7.s 

V7.a 

R7.s 

l TDA3720 

--
min. typ. max. unit 

- 30 n 

9,3 I- - v 

0,1 - 2,0 µF 

- - 1,8 v 

12 - - kn 

- - 1,8 v 

12 - - kn 

8 - - v 

- 0,15 - ms/nF 

5 - - v 

- - 2,5 v 

5 - 8 v 

- - 2 v 

2,5 - 3,5 v 

30 - - kn 
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--T-DA_3_7_2_o ___ J 
APPLICATION INFORMATION 

625 kHz signal 
from TDA3701 (pin 7) 

chrominance signal Vp 

----

672 

27 ff I IB.2 1,0nf 
p 150 nf 

nF = 560 
n 

burst gating 
pulse 

_IL 

18 17 16 15 

8,2kll 

4,7kll 

14 13 

TDA3720 

choice of 
identification 

12 

SECAM switching voltage chrominance signal chrominance vertical pulse 
to TDA3710 (pin 19) from TDA3no signal (PAL) from TDA3701 (pin 27) 

July 1983 

(pin 2 7) and switching voltage 
from TDA3710 (pin 18) 

Fig. 2 Application diagram. 

11 

I+ 10VI 

I 

10 

chrominance 
signal (SECAM) 

7Z87601.1 



DEVELOPMENT SAMPLE DATA 
This information is deriv·:?d from development samples 
made available for evaluation. It does not necessarily 
imply that the device will go into regular production. l __ TD_A_3_7_3o __ 

FREQUENCY DEMODULATOR AND DROP OUT COM PENSA TOR 

FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA3730 is a monolithic integrated circuit for luminance processing in the playback path of video 
recorders. The device incorporates two signal channels, one for the main signal and one for the drop 
out signal. 

Features 

• FM preamplifier 
• Limiter in main and drop out channel 
• Demodulator in main and drop out channel 
• Drop out detector with Schmitt-trigger 
• Electronic switches for FM and video signal controlled by drop out detector 
• Linear and dynamic video de-emphasis 
• D.C. reference stabilizer 

QUICK REFERENCE DATA 

Supply voltage (pin 7 and pin 23) Vp = V7, 23-5, 25 typ. 10 v 
Supply current (pin 7 +pin 23) Ip= 17 + 123 typ. 35 mA 

FM input signal (pin 17) 
(peak-to-peak value) v 17-25(p-p) typ. 100 mV 

Video output signal (pin 26) 
(peak-to-peak value) V25.5(p-p) typ. 2 v 

PACKAGE OUTLINE 

28-lead DI L; plastic (SOT-117). 

(J"ly 1983 

--
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CORRECTION 

19 

16 

I 

FMsignal I I I ~ 
inpu.L....j1 11, ~ 

FM 
PREAMPLIFIER 

i 

11 

1111111 

FM 
switch 

SCHMITT 
TRIGGER 

low pass filter 

22 124 

12 

drop out 
pulse 

video 
switch 

TDA3730 

drop out signal 

LIMITER 
AMPLIFIER 

10 

Fig. 1 Black diagram. 

~~ 

27 

26 

de- emphasis 

-u-A 
v1ueo signal 

output 

VOLTAGE 
STABILIZER 1-- ,--1, •. \, Vp 

6 

low pass 
filter 

7Z87370 
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Frequency demodulator and drop out compensator 
for video recorders 

RATINGS 

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

l ..... __ r_oA_3_7_3_o __ 

Supply voltage (pin 7 and pin 23) Vp = V7, 23-5, 25 typ. 13,2 v 
Voltage range at pins 1, 2, 3, 4, 5, 6, 

8,9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19,20,21,22,24,26, 27,28 
to pin 5 and 25 (ground) Vn-5, 25 0 to Vp V 

Currents 
at pins 8, 9, 13, 14, 21, 22 -In max. 3 mA 

at pins 27 and 28 In max. 1 mA 

Total power dissipation Ptot max. 1,33 w 
Storage temperature range Tstg -25 to + 150 oc 

Operating ambient temperature range Tamb 0 to +70 °c 

7287372 

--

Fig. 2 Steepness of the main and drop out demodulator. 
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TDA3730 J 
CHARACTERISTICS 

Vp = V7, 23-5, 25 = 10 V; Tamb = 25 °c; measured in test circuit Fig. 3; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 7 and pin 23) 

Supply voltage Vp = V7, 23-5, 25 9,6 10 13,2 v 
Supply current lp1=17 - 23 - mA 

lp2 = 123 - 12 - mA 

FM amplifier 

Input voltage (pin 17) 
(peak-to-peak value) v 17-25(p-p) - 100 - mV 

Input resistance R17.25 10 - - kn 

Gain Gv - 20 - dB 

Bandwidth (RG.;;; 50 n) b - 12 - MHz 

Output signal amplitude (pin 16) 
(peak-to-peak value) V16-25(p-p) - - 1,3 v 

Main limiter amplifier (pin 19) 

FM input signal 
(peak-to-peak value) v 19-25(p-p) - 0,5 1 v 

Input resistance R19.25 - 600 - n 

Start of limiting (referred to pin 11) 
(peak-to-peak value) v 19-25(p-p) - 4 - mV 

Drop out limiter amplifier (pin 1 O) 

FM input signal 
(peak-to-peak value) V10-5(p-p) - - 0,8 v 

Input resistance R10.5 - 1 - kn 

Start of limiting (referred to pin 11) 
(peak-to-peak value) V10-5(p-p) - 25 - mV 

Main and drop out demodulators 

Range of output voltages (pin 6 and pin 24) 
(peak-to-peak value) Vs, 24-5, 25(p-p) - - 3,5 v 

Linearity (bandwidth= 1 to 6 MHz) - ±5 - % 

Steepness (see Fig. 2) s - 0,25 - mA/MHz 

FM switch (pin 11) 

Output amplitude 
(peak-to-peak value) V11-5(p-p) - 0,5 - v 

D.C. output voltage V11.5 - 8,4 - v 

676 ,,,,""I 
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Frequency demodulator and drop out compensator 
for video recorders 

parameter 

Video switch (pin 4) 

Input voltage (pin 2 an d pin 3) 
(peak-to-peak value) 

Input resistance (open 

Voltage gain 

base) 

D.C. output voltage 
at V2, 3-5 = 9,5 V 

De-emphasis amplifier 

Video output signal (pi 
(peak-to-peak value) 

(linear) 

n 28) 

Gain-bandwidth produc 

D.C. output voltage 

Dynamic de-emphasis 

Output signal (pin 26) 
(peak-to-peak value) 

at V28-5(p-p) = 1 V; 

D.C. output voltage 

t 

f = 1 MHz sine 

Output current (emitte r follower) 

Drop out detector and 

Input voltage for lower 

Schmitt-trigger 

drop out threshold 
(pin 15) (peak-to-pea k value) 

Hysteresis of the Schm 

Input resistance 

itt-trigger 

Output voltage without 

Output voltage with dro 

drop out 

pout 

OR-gate (internal) 

Switching voltage thres 
for signal flow from 

for signal flow from 

hold (pin 12) 
pin 2 to pin 4 

pin 3 to pin 4 

symbol 

V2, 3-5(p-p) 

R2, 3-5 

Gv 

V4_5 

V28-5(p-p) 

G.b 

V23_5 

v26-5(p-p) 

V26-5 

-126 

V15-5(p-p) 

VIV 

R15-5 

V12-5 

V12-5 

V12_5 

V12-5 

l __ r_o_A_3-73_o __ 

min. typ. max. unit 

- - 0,5 v 

20 - - k!.1 

- I 14 dB 

- 5,4 - v 

- - 3 v 

30 - - MHz 

- 5 - v 

- 632 - mV 

- 3,2 - v 

- - 3 mA 

- 110 - mV 

- 1,5 - dB 

1,4 - - kn 

- - 2 v 

5 - - v 

- - 1,5 v 

3 - - v 

( J"IY 1983 677 
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APPLICATION INFORMATION 

1111111 

video signal 
output 

./l 
220 pF 

!150 

28 

low pass filter 

1,5 
kil 

3,6kil 

lOµF 

+ 

27 

. pF 

1,5kil 

26 

pin 23 

1,2 
kil 

lkil 

25 24 23 

lkil 

low pass filter 
(drop out) 

Vp 

+lOV 

pin 23 

BC5488 

22 21 

TDA3730 

T22 
,,b;'F 

+ 
I47µF 

Fig. 3 Application diagram; also used as test circuit. 

10nF 2,2kil 

tt:~~i.rig~ l4-~~~-+-~~---

27 pF 

20 19 18 17 16 15 

10 11 12 13 14 
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13µH 

r 
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drop out 
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DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 

made available for evaluation. It does not necessarilv 

imply that the device will go into regular production. l~--TD_A_3_7_7_1 __ 

VIDEO PROCESSOR FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA3771 is a monolithic integrated circuit for video signal processing in video recorders. It incor· 
porates the following features: 

Features 

• 3 channel input selector 
• 4 dB preamp I ifier 
• A.G.C. amplifier: 

during record: controlled to sync pulse level and peak white level 
during playback: controlled to sync pulse level 

• Gated clamping control stage 
• Regeneration of the sync pulse 
• Adder stage for the luminance signal (with reinserted sync pulse) and chrominance signal 
• Emitter follower output stage for the luminance signal (composite video) 
• Two emitter follower output stages for the composite colour video signal. 

QUICK REFERENCE DATA 

Supply voltage (pin 14) 

Supply current (pin 14) 

Preamplifier 

Composite colour video input signals 
(peak-to-peak value) 

Gain 

Vp=V1411 typ. 

Ip= 114 typ. 

V2,3,411 (p-p) typ. 

G 18·2,3,4 typ. 

12 v 
60 mA 

\/ 

4 dB 

A.G.C. amplifier 

Composite video signal 
(peak·to·peak value) V12-11(p·p) typ. 0,4 V ± 6 dB 

Composite video output signal (controlled) 
(peak-to-peak value) 

Adder stage 

Chrominance input voltage (peak-to-peak value) 

Gain 

Composite colour video output signals 
(peak·to·peak value) 
negative going 
positive going 

PACKAGE OUTLINE 

18-lead DIL; plastic (SOT-102CS). 

V5.11 (p·p) 

v 16· 11 (p-p) 

G15,17-16 

v 15· 11 ( p-p) 
v 17-11 (p·p) 

typ. 4 v 

typ. 

typ. 

typ. 
typ. 

0,3 v 
12 dB 

2 v 
2 v 

.,..,.__ 

.,,_ 
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Video processor for video recorders 

RATINGS 

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

Supply voltage range {pin 14) Vp ~ V14-11 

Voltage range at pins 1, 5, 9, 10, 12, 16 
to pin 11 {ground) 

Voltage ranges 
at pins 2, 3, 4 

at pins 7, 8 

atpin13 

Currents 
at pins 6, 15, 17 
at pin 18 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

Vn-11 

V2,3,411 

V7, 8-11 

v13-11 

16,15,17 

113 

Ptot 

Tstg 

Tamb 

l TDA3771 

~-

Oto 13,2 v 

0 to Vp v 

0 to 0,8Vp v 

0,7Vp to Vp v 

0,25Vp to Vp v 

max. 10 mA 

max. 20 mA 

max. 1 w 
-25 to+ 150 oc 

0 to + 70 °c 

(J""' 1983 
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TDA3771 J 
CHARACTERISTICS 

Vp = V14-11=12 V; trigger pulse on pin 10 with a width of 4 µs; Tamb = 25 °c; measured in test 
circuit Fig. 2; unless otherwise specified 
,.----· 

parameter symbol min. typ. max. unit 

Supply (pin 14) 

Supply voltage Vp = V14-11 9,6 - 13,2 v 
Supply current Ip= 114 - 60 - mA 

Input channel selector 

Input resistance R 1-11 - 7,5 - kSl 

Internal bias voltage v 1-11 - 6 - v 
Selector switching voltages on pin 1-11 

to select input pin 4 v 1-11 - - 2 v 
to select input pin 3 V1.11 4 - a v 
to select input pin 2 v 1-11 10 - - v 

Preamplifier 

Composite colour video input signals 
(peak-to-peak value) V2,3,411 (p-p) - 2 - v 

Input resistance R2,3,4-11 - 10 - kSl 

Input capacitance C2,3,4-11 - 10 - pF 

Gain G18-2,3,4 - 4 - dB 

D.C. output voltage 
during record V13.11 - - 5,a v 
during playback V13.11 - 1 - v 

Frequency response (0 to 3 MHz) °'18-2,3,4 - - 1 dB 

Signal suppression at output (pin 18) 
with no input selected °'18 43 - - dB 

during playback °'18 50 - - dB 

A.G.C. amplifier 

Input voltage (composite video signal) 
(peak-to-peak value) v 12-11 (p-p) - 0,4 ± 6 dB - v 

Input resistance R12-11 - 10 - kSl 

Input capacitance C12.11 - 10 - pF 

Frequency response (0 to 3 MHz) °'15,17-12 - 1 - dB 

Peak-white and sync-pulse level detectors 

Capacitor currents 
charging current on pin a -la - 15 - mA 

discharging current on pin a ia - o,a - µA 

charging current on pin 7 -17 - 0,3 - mA 

discharging current on pin 7 17 - 0,3 -· mA 
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Video processor for video recorders 

parameter 

Gated clamping control and 
sync pulse regeneration 

Threshold voltage for clamping control ON 

V9.11=0V 

Input current 

Threshold voltage for active sync pulse 
generation and clamping control OFF 

Input current 

Charging current 

Discharging current 

Black level voltage 

Sync pulse cut-off level 

Controlled output signal 
(peak-to-peak value) 

Record/playback selector 

Input voltage 
for playback 

for record 

Input current 

Chrominance signal adder and output stage 

Input voltage (peak-to-peak value) 

Gain 

Input resistance 

Input capacitance 

Output signal (peak-to-peak values) 
composite colour video signal: negative 

composite colour video signal: positive 

2nd harmonic suppression 

Black level 
composite colour video signal: negative 

composite colour video signal: positive 

Signal suppression during record 
and with input pin 2 selected 

D.C. voltage during record 
and with input pin 2 selected 

Output resistance during record 
and with input pin 2 selected 

symbol 

V10-11 

-110 

Vg.11 

·-lg 

-113 

113 

V5.11 

V5.11 

V6-11(p-p) 

V5.11 

V5.11 

-15 

v 16-11 (p-p) 

G15,17-16 

R15.11 

C15.11 

V15-11(p-p) 

v 17-11 (p-p) 

a17 

V15-11 

V17-11 

a15 

V15-11 

R15-11 

l ....... __ T_D_A_3-77_1 __ 

min. typ. max. unit 

7 - - v 
- - 50 µA 

6 - ··- v 
- - 50 µA 

- 0,3 - mA 

- 0,3 -· mA 

- 5,5 - v 
- 5,2 ·- v 

- 4,0 -- v 

7 - - v 
- - 5 v 
- ··- 50 µA 

- 0,3 - v 
- 12 - dB 

- 10 - kn 

- 10 - pF 

- 2 - v 
- 2 - v 
40 - - dB 

- 9,3 -- v 
- 3,7 - v 

40 - - dB 

- 12 - v 

- 30 - kn 
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APPLICATION INFORMATION 
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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. l.._ __ T-DA_3_7_8_0 __ 

FREQUENCY MODULA TOR FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA3780 is a monolithic integrated circuit for frequency modulation in video recorders. 

Features 

• Voltage clamping control stage 
• Two-stage amplification of the luminance signal with dynamic (adjustable) and linear pre-emphasis 
• Adjustable white limiter 
• Voltage controlled oscillator (VCO) 
• Limiting stage with facility to disconnect from output stage 
• Blanking pulse for VCO and output stage 

QUICK REFERENCE DATA 

Supply voltage (pin 1) 

Supply current (pin 1) 

Clamping stage and pre-emphasis (dynamic) amplifier 

Luminance input signal (pin 2) 
(peak-to-peak value) 

Output voltage (pin 4) 

Pre-emphasis (linear) amplifier stage 

Output voltage (pin 7) 

Oscillator 

Output frequency 

Output stage 

D.C. output voltage 

FM signal output voltage 
(peak-to-peak value) 

PACKAGE OUTLINE 

18-lead OIL; plastic (SOT-102CS). 

------------ -------

Vp = V1-18 

Ip= 11 

V2-18(p-p) 

V4-18 

V7-18 

fosc 

V17.1s 

V17.1s(p-p) 

typ. 12 v 
typ. 52 mA 

typ. 2,0 v 
2,5 to 8,0 V 

2,5 to 8,0 V 

typ. 3,3 MHz 

typ. 6,0 v 

typ. 4,2 v 
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Frequency modulator for video recorders l ____ r_o_A-37_a_o __ 

RATINGS 

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

Supply voltage (pin 1) Vp = V1.18 

Voltage range at pins 2, 3, 4, 5, 
6, 7, 9, 10, 13, 14, 15, 16, 17 

to pin 18 (ground) 

Voltage at pin 8 

Currents 
at pins 11 and 12 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

Vn-18 

V0.10 

± 111, 12 

Ptot 

Tstg 

Tamb 

max. 13,2 v 

0 to Vp V 

max. 10 V 

max. 5 mA 

max. 920 mW 

-25 to+ 150 oc 

0 to+ 70 oc 

Vp = V1.18 = 12 V; balancing the 2nd harmonic to the minimum level; Tamb = 25 OC; measured in test 
circuit Fig. 1; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 1) 

Supply voltage Vp=V1.18 9,6 12 13,2 v 
Supply current Ip= 11 - 52 - mA 

Reference voltage V0-10 - 4 - v 

Clamping stage and pre-emphasis (dynamic) amplifier 

Luminance input signal (pin 2) 
(peak-to-peak value) V2-18(p-p) - 2 - v 

Input impedance 
at V2-18 < V9.19;-l2 = 1 mA IZ2.19I - 25 - n 

Input current 
at V2.18 > V9.19 12 - 2 - µA 

Input bias current 13 - 1 - µA 

Clamping voltage for the input signal 
clamped at top sync V2.18 - 4 - v 

Gain-bandwidth product 30 - - MHz 

Output voltage (pin 4) V4.19 2,5 - 8 v 
Start of gain reduction 

(adjustable at pin 5) V4.3 100 - - mV 

------
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TDA3780 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Pre-emphasis (linear) amplifier 

Input bias current 15 - - 1 µA 

Gain-bandwidth product 30 - - MHz 

Output voltage (pin 7) V7-18 2,5 - 8 v 

White limiter (pin 10) 
· '11· Limitation 

at lg= O V1Q-18 7,5 - - v 
at lg= 0,5 mA V1Q-18 - 4 - v 

Voltage controlled oscillator (VCO) 

Output frequency 
with Cose= 100 pF (pin 11-12); 
Rose= 3,8 kn (pin 15) fosc 3,04 3,30 3,56 MHz 

Osei I lator steepness fosc/~V10-1s - 1,5 - MHz/V 

FM output signal switching stage 

Input voltage to switch FM off V15-1s - - 4 v 
Input voltage to switch FM on V15_1s 6 - - v 
Output voltage suppression 

with FM switched off ao 50 - - d8 

Output stage (pin 17) 

D.C. output voltage V17-18 - 6 - v 
FM signal output voltage 

(peak-to-peak value) V11-1S(p-p) - 4,2 - v 
Suppression of the 2nd harmonic 

V (1st harmonic) 
a harm 40 d8 V (2nd harmonic) - ----- AM suppression a AM 40 - - dB 

Crosstalk between output and input 
V17.1s 

40 dB - -
V2-18 
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DEVELOPMENT SAMPLE DATA 
This information ls derived from development samples 

made available for evaluation. It does not necessarily 

imµly that the device will go into regular production. l ____ T_o_A-37_9_1 __ 

BAND SELECTOR AND WINDOW DETECTOR 

GENERAL DESCRIPTION 

The TDA3791 is a monolithic integrated circuit intended for application in search-tuning systems for 
video recorders. It is designed to select one out of four tuners, each representing a particular band. 
Band selection tuning is indicated by a variable voltage V AFC· 

Features 

• Voltage window detector 
• Band switch selector 
• 4 short-circuit protected band switches 
• Muting circuit 
• Delay circuit 
• Short-circuit protection circuit 
• Power-on reset 

QUICK REFERENCE DATA 
·--·--------------------· 

Supply voltage (pin 8) 

Supply current (pin 8) 
unloaded band switches ON 
all band switches OFF 

Power dissipation 

Storage temperature range 

Operating ambient temperature range 

PACKAGE OUTLINE 

16-lead DI L; plastic with internal heat spreader (SOT-38WE-2). 

Vp = Vs-16 

Ip= lg 

Ptot 

Tstg 

Tamb 

typ. 12 v 

typ. 25 mA 
typ. 12 mA 

max. 1,8 w 
-65 to+ 150 oc 

0 to 70 °c 
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Band selector and win_d_o_w_d_e_t-ec_t_o_r ______________ J l .... ___ T_D_A_3_7_9_1 __ _ 

FUNCTIONAL DESCRIPTION 

Voltage window detector (see Table 1) 

The voltage window is dependent upon two inputs; VwM (pin 2) and 1/2Vww (pin 1), which represent 
the centre of the window and the (window width)/2 respectively. 

The voltage window range is from VwM - 1/2Vww to VwM + 1/2Vww. A variable input voltage 
V AFC IN (pin 15) is compared with these window edges. 

Table 1 Truth table; window detector 

~IN =~;;~:2~~~;~ww ;~~-~=~==-~=--t=;,2-1:utp~~s3-16 
rv-;Fc;;-N < VwM - '/2Vww________ - HIGH LOW 

Lv_ WM -- 1/2Vww < VAFC IN< VwM + 1/2Vww HIGH HIGH 

VAFCIN>VwM+1/2Vww LOW HIGH 
. ----·-·----------- _______ _,__ ___ _, 

Where: V12-16 =tuning too low (TTL); V13-16 =tuning too high (TTH). 

During transitions of the outputs (V 12-16 and V 13-'16), a hysteresis value of approximately 20 mV is 
applied at the window edges. 

Band-switch selector (see Table 2) 

Selection of the band switches is determined by the input voltage levels of MSB (pin 4) and LSB (pin 5). 

• If MSB or LSB > 4 V, the input is HIGH 
• If MSB or LSB < 0,8 V, the input is LOW. 

The band switches are selected as confirmed by Table 2. 

Table 2 Truth table; band switch selector 
---------- --·-----------

MSB (V4_16) LSB (V5_ 15) switch HIGH output 

HIGH 

HIGH 

LOW 

LOW 

Short-circuit protected band switches 

HIGH 

LOW 

HIGH 

LOW 

II 

Ill 

IV 

V1Q-16 

Vg.15 

V7-16 

v6-16 
- --- --------'-----

A selected band switch has a minimum output voltage of Vp - 0,3 V provided the current is not more 
than 30 mA (110, lg, 17, 15). If the output voltage at pins 10, 9, 7 or 6 is less than 9 V a short-circuit 
condition exists, and the output current will not be more than 70 mA. In this event the band switch is 
switched off, after an externally determined delay. 

Muting 

The muting circuit is active when a selected band switch is switched off. Both outputs TTL (pin 12) 
and TTH (pin 13) will then be LOW. 
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TDA3791 J 
FUNCTIONAL DESCRIPTION (continued) 

Delay circuit 

After selection of a band switch, it will be in a conducting state. If after selection and a delay, the 
output voltage has not reached 9 V, the band is switched off. This delay is determined by an external 
capacitor on output SWDE (pin 3). 

Short-circuit protection 

The short-circuit protection of each switch is provided by a flip-flop. If the condition of a band switch 
V 0 < 9 V is detected, its flip-flop will be set and the band switch is switched off. 

In the event of an incidental short-circuit to a band switch output, the band switch can be reset by 
applying 0 V to the power-on reset input (pin 11) or 0 V to the switch delay output SWoE (pin 3). 

Power-on reset 

Before the voltage supply reaches 9,6 V, the short-circuit protection flip-flops are reset to enable the 
selection of a band switch. 

The power-on reset circuit also supplies the voltage level for short-circuit detection. 

RATINGS 

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

Supply voltage (pin 8) Vp = V8-16 max. 13,2 v 
Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

Ptot 

Tstg 

Tamb 

7287603 

Ptot f---
(W) _s. 

1,5 r--+--~"<t----+----+--r----; 

~ 

0,5 1-----1---+--+---+-~---'<"'----l---
i",. 

50 100 150 
Tamb 1oc) 

Fig. 2 Power derating curve. 
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CHARACTERISTICS 

Vp = Vs.16 = 12 V; T amb = 25 oc; measured in Fig. 1; unless otherwise specified 

:::~:::,..~ (p;o 8-) -------~ -= V~:~6 I :" f: T:.:1 :"' 1 
Supply current (pin 8) 

unloaded band switches ON Ip= Is 18 I 25 I 33 mA 

all band switches 0 FF 

Voltage range 
1/2Vww (pin 1) 

VwM (pin 2) 

VwM + 1/2Vww at Vs-16 - 1,4 V 

VAFC IN (pin 15) 

Input current 
1/2Vww (pin 1) 

VwM (pin 2) 

VAFC IN (pin 15) 

Hysteresis voltage V AFC* 

Delta current at V AFC IN* 

Temperature coefficient I AFC IN 

Temperature coefficient lwM 

Deviation of applied voltage (pin 1) 
at V1-16 = 100 mV 

at V1-16 = 4,6 V 

Input current (pin 4) 
at MSB < 0,8 V 

at MSB >4 V 

Input current (pin 5) 
at LSB > 4 V 

at LSB < 0,8 V 

Voltage level (pin 4) 
at MSB HIGH 

at MSB LOW 

Voltage level (pin 5) 
at LSB HIGH 

at LSB LOW 

Short-circuit current of band switches 
I, II, Ill, IV (pins 10, 9, 7, 6) 

Voltage drop of band switches 
I, II, 111, IV (pins 10, 9, 7, 6) 
at lo(max) = 30 mA; Vp = 10 V 

Ip= Is 9 

0,1 

1,8 

V2-16 ± V1-16 1,7 

V15-16 0,5 

-11 

12 

115 

i.\V15-16 

1.\115 

TC(l15) 

TC(l2) 

V4.15 

V4.15 

--I 10, 9, 7, 6 

-35 

-180 

1-

4 

4 

33 

V10, 9, 7, 6-16 -

•During switching of outputs V12-16 and/or V13-16· 

i 12 

0,2 

20 

-0,42 

-0,27 

50 

16 

4,5 

10,5 

10,6 

11,5 

2 

0,2 

0,4 

50 

25 

+35 

+ 180 

0,1 

1,0 

1,0 

0,1 

0,8 

0,8 

75 

0,3 

mA 

v 
v 
v 
v 

µA 

µA 

µA 

rnV 

nA 

nA/DC 

nA/DC 

mV 

mV 

µA 

µA 

µA 

µA 

v 
v 

v 
v 

mA 

v 
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TDA3791 J 
CHARACTERISTICS (continued) 

parameter ________ --~~~-- -- -~ ~J s~~~~I- I~~ 
Voltage level short-circuit detection I I 

at 0,75Vp V10, 9, 7, 6-16 8,5 

Output voltage (pin 13) 
TTH at 113 = 2 rnA (LOW) 

Output voltage (pin 12) 
TTL at I 12 = 2 n'A (LOW) 

Leakage current (pin 13) 
TTH at V1316 = 13,2 V 

Leakage current (pin 12) 

TTH at V12-16 = 13,2 V 

Output current (pin 3) 

SWoE at V3-16 = 6 V 

Maximum value of delay capacitor 

Maximum delay time 
at='- C3 lnF)/(13/10) ms 

Power-on-reset voltage 

Leakage current unswitched band switches 

at V10, 9, 7, 6-16= -12 V 
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V13_15 I-
I 

I 

1-

5 

6 

110, 9, 7, 6 

typ, \ ~-unit~ 

~,5 IV 

12 

I ! 

I 0,3 I v 

0,3 v 

10 µA 

10 

20 

40 

50 

9,6 

µA 

µA 

nF 

ms 

v 

- J 2 I µA 
--- __ __L_ 



DEVELOPMENT SAMPLE DATA 
This information is derived from development samples 

made available for evaluation. It rloes not necessarily 

imply that the device will go into regular production. 

TDA3800G 
TDA3800GS 

STEREO/DUAL TV SOUND PROCESSING CIRCUITS 

GENERAL DESCRIPTION 

The TDA3800G; GS are stereo/dual TV sound decoder circuits for processing an a.f. and a sound i.f. 
signal in TV and VCR equipment, using active filters in selective frequency processing. 

In deviation of our standard terms and conditions of sale the supply of the TDA3800 (ABS) does not 
imply any patent indemnity whatsoever with respect to the stereo-tone patent rights of l.G.R. Germany. 

Features 

• Signal processing of one a.f. signal and one i.f. signal 
• 2nd i.f. limiter/amplifier and FM demodulator (5,742 MHz) for the second sound channel 
• Pilot carrier processing with digital identification, hysteresis and short switching times 
• De-matrixing of the signals for the two audio channels 
• De-emphasis 
• Two dual channel, independently controllable a.f. outputs 
• Low-resistance a.f. outputs (short-circuit protected); can be used for headphone 
• Standardized switched output for controlling external audio/video equipment 
• Signal path control by an identification bit (also in audio/video mode) 
• LED indication of selected mode (also in audio/video mode) 
• Possibility to apply a.f. signals from external equipment via the de-emphasis inputs (audio/video mode) 
• Mode selection of stereo/mono or sound I/sound 11 

TDA3800G dynamic selection with internal storage 
TDA3800GS static selection 

QUICK REFERENCE DATA 

Supply voltage (pin 20) 

2nd sound i.f. input voltage for start 
of limiting (r.m.s. value) 

Pi lot carrier amp! ifier control range 

A.F. input voltage (r.m.s. value) 

A.F. demodulator output voltage (r.m.s. value) 

LED output current 

Signal-to-noise ratio 
of the a. f. signal switches 

Crosstalk in stereo mode 

Crosstalk in dual sound mode 

PACKAGE OUTLINES 

28-lead DI L; plastic (SOT-117). 

Vp = V20-15 

Vi(rms) 

fiGv 

Vi(rms) 

Vo(rms) 

!LED 

S/N 

as 

aDs 

typ. 12 v 

typ. 50 µV 

min. 20 dB 

typ. 1 v 
typ. 0,6 v 
typ. 15 mA 

typ. 80 dB 

min. 40 dB 

min. 60 dB 
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( 1) De-emphasis 3,9 n F. 
(2) TDA3800G application 

using active filters. 

Coil data 

L 1 and L2: TOKO 7 k; 
0 = 25, f 0 = 5,74 MHz. 

a.f.signal 
e.g. from 

TDA2546A 

12kQ 

'------.------' 
audio I video 

recording/ playback 

TDA3800G 

l 

Vp 

I 470 

to filter 
( Fig.3) 

o = 70 °j': µF 

i ii 47 'L 
54,7kHz, .,.. ! 

_J 

21 I 20 ~ 19 18 

500H 

VOLTAGE 
STABILIZER 

AM 
DEMODULATOR 

COMPARATOR 

audio I video 
switch voltage 

f. '""" 
17 I 16 

A.F. SIGNAL SWITCH 

RI 
a.f. output I a.f. output II 

Vp---
mode indication 

for output I 
mode selection switches 

for outputs I & ii 

Fig. 1 TDA3800G block diagram and test circuit in accordance with Fig. 3. 
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( 1) De-emphasis 3,9 n F. 
(2) TDA3800GS application 

using active filters. 

Coil data 

L 1 and L2: TOKO 7 k; 
Q ~ 25, f 0 ~ 5,74 MHz. 

DEVELOPMENT SAMPLE DATA 

i.f.s1gnal 
e.g. from 

TDA2546A 

1 
i47 

SFT ~ 82051 1 
5.74MA~ 

cF 

22 nF 

28 27 126 

LIMITER 

from filter 

( F1g.3) 

f 

25 

40 
kQ 'l=~.~'~I '1 

5.6 
id2 

AF2 

22 
pF 

22 
pF 

TDA3800GS 

.j. 

I 470 
' µF 

+ ! 

VOLTAGE 
STABILIZER 

Vp 

to filter 
( Fig.3) 

Vp 

i~ 

L~ 

EVALUATIOr\J 

AF. SIGi\!Al SWITCH 

t 
!1 I 

. 8 

IL RI 
;+; 0 f uutput II 

Fig. 2 TDA3800GS block diagram and test circuit in accordance with Fig. 3. 
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TDA3800G 
TOA3800GS 

100 + 
µFT 

~ 

20 

1 
kn 

0,22µF 

220kS2 
0---~~-c:=J'--~~~~ 

stereo 
117,5 Hz 

1 
k!l 

dual sound 
274, 1 Hz 

25 

22okn 

0, 1 µF 

TDA3800G 
TDA3800GS 

220 
H 

18 
kn 

19 

7Z91241 

220 
n 

18 
kH 

Fig. 3 External filter circuit for the identification frequencies 117,5 Hz and 247, 1 Hz. 

Vp 

28 
kS2 

11, 1121, (13) 

7Z91240 

Fig. 4 TDA3800GS internal circuit for the 
control input leads 11, 12 and 13. 
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Stereo/dual TV sound processing circuits 

RATINGS 

TDA3800G 
TDA3800GS 

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

Supplyvoltage(pin20) Vp~V20-15 max. 14 V 

Voltage 
at pins 1; 9; 10; 16 and 25 

at pins 11; 12 and 13* 

Current 
at pins 11; 12 and 13** 

at pin 21 

Tntal power dissipation 

S1orage temperature range 

Operating ambient temperature range 

'TDA3800GS only. 
'' TDA3800G only. 

Vn-15 max. 

V11;12;13-15 max. 

111;12;13 max. 

short-circuit protected 

max. 

Vp 

Vp 

mA 

1,5 w Ptot 

Tstg 

Tamb 

-25 to + 150 oc 

Oto +70 °c 
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TDA3800G 
TDA3800GS 

CHARACTERISTICS 

Vp = 12 V; Tamb = 25 °c; measured in Fig. 1/Fig. 2 with a 1 kHz signal. V1-15(rms) = 0,5 V, an i.f. 
signal V28-15(rms) = 5 mV (VC/2SC = 20 dB, M = ± 50 kHz, fm = 400 Hz) and with adjusted de
matrix circuit; i.f. filter selection at input pin 28 as in Fig. 5; unless otherwise specified . 

parameter 

Supply (pin 20) 

Supply voltage range 

Supply current (without LED current; mono) 

FM limiter/amplifier and demodulator 

Start of limiting 

Input resistance 

Input capacitance (Fig. 5) 

AM suppression 
at Vi= 0,5 mV; M = ± 30 kHz 

Pilot carrier processing 

D.C. input voltage 

D.C. voltage (reference via tuning coil) 

AM demodulator output voltage 

Controlled pilot carrier output voltage 
(peak-to-peak value) 

Output resistance 

Identification frequency evaluation 

No identification signal (lower threshold) 

Identification signal (upper threshold) 

Stereo transmission 

Dual sound transmission 

De-matrixing 

Output voltages 

• ,mbol _ cpqT~"~p :;;.Tl 
Vp -V20-15 I 10,8 12 113,2 ! v I 

I I I 

Ip~ 120 40 - 87 .

1 

mA 

v28-15(rms) i - 1
1 60 I µV I 

R28-15 I 40 I k.11 

C28-15 

ll'AMS 

v18-15 

V22-15 

V19.15 

v22-21 (p-p) 

R22-15 

V14-15 

V14-15 

V17.15 

V17.15 

I 4,5 I pF 

I 50 ! dB 

: 

50 

4 

4 

7,2 

6,0 

7,3 

250 

2 

2 

v 
v 
v 

mV 

k.11 

v 
v 
v 
v 

V2;3;4-15 5,3 I - v 

De-emphasis output resistances 

A.F. output signal of 2nd i.f. 
(r.m.s. value) 

R2;3;4-15 12 I - k.11 I 

Attenuation of the demodulator output . I V2-15(rms) 0,6 WI V j 

signal AF2 at audio/video mode l" cvAF2 751- - dB 

Distortion of~~~~ign~ V02:~------- -d~o~ _____ l-=:_ ~~----- - % 
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Stereo/dual TV sound processing circuits 

parameter 

AF1 input 

D.C. input voltage 

Input resistance 

Maximum input signal (r.m.s. value) 

A. F. signal switches 

D.C. output voltages 

Output resistances 

Maximum a.f. output signals (r.m.s. value) 

forVAFl(rms) 

forVAFll(rms) 

Total distortion when applying a signal 

at V2;3;4-15(rms) = 0,5 V 

Signal plus noise-to-noise ratio 

Crosstalk attenuation 
in stereo mode (f = 1 kHz at pin 2) 

in dual sound mode (f = 20 Hz to 20 kHz) 

Audio/video switch 

Audio/video switch voltage 
for playback (HIGH) 

for recording (LOW) 

Audio/video identification bit (TDA3800G) 
for stereo mode (LOW) 

for dual sound mode (HIGH) 

at V13-15"" 0,7 V 

Audio/video switch voltage (TDA3800GS) 
(stereo/dual sound) 
for stereo mode (LOW) 

for dual sound mode (HIGH) 

Mode selection switches for outputs I and 11 

Active LOW (TDA3800G) 
input voltage LOW 

switch open condition 

at V11;12-15 ~ 0,7 V 

Pulse duration 

V5;6;7;8-15 

R5;6;7;815 

V5;6-15(rms) 

V7;8-15(rrns) 

dtot 

S + S/N 

°'S 

°'DS 

V15_15 

V16-15 

v 13-15 

V13-15 

40 

60 

7 

0 

0 

2,4 

5,3 

200 

2 

2 

80 

0 

TDA3800G 
TDA3800GS 

max. 

0,1 

Vp 

25 

0,2 

0,8 

unit 

v 
kD 

v 

v 
n• 

v 
v 

% 

dB 

dB 

dB 

v 
v 

v 

mA 

v 
v i 

I 

I I I 
V11,1715 0 j 0,2 IV i 
111;12 0 I I mA I 

-~---___ L_1 
_ _:= __ 1-=_ J:_:_j 

• Connection of high-impedance headphones is possible. 
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TDA3800G 
TDA3800GS 

CHARACTERISTICS (continued) 

oarameter 

Switching voltage (TDA3800GS) 

!\tlono transmission both equals I and 11 mono 

Dual sound transmission 
switching voltage to pin 11 
(pin 12 not affected) 

a. f. output 11 sound I and 
a.f. output I sound 11 

a.f. output I sound I and 
a. f. output 11 and 11 

Stereo transmission 
switching voltage to pin 12 
(pin 11 not affected) 

I 
a.f. outputs I and 11 mono 

I a.f. outputs I and 11 stereo I 

-~-

symbol 

V11-15 

V11-15 

v12-15 
V12-15 

I 
Mode indication (pins 9 and 1 O; see also Table 1) 

I Only the mode for output I is indicated 

I 
Maximum output current 19;10 

I v.,, •• ,. ... ;i;,,, ,,;" ,, , 
tput voltage V21-15 

ximum d.c. output current 
hort-circuit protected ±121 
·------··--·-·--··~------

________ .__ _______ L___ 

Notes to the characteristics (TDA3800G only) 

min. typ. max. unit 

- - 0,8 v 

2,4 - - v 

- - 0,8 v 
2,4 - - v 

- 15 - mA 

- 6 - v 

- 0,5 - mA 

1. Serial commands for stereo/mono or sound I/sound 11 selection are determined by the identification 
bit of the transmission. 

2. The pushbuttons at pins 11and12 are assigned to the a.f. outputs I and 11 respectively. = 3. When a transmitter changes its identification from dual sound to stereo and then back to dual sound 
again, the last selected dual sound signal is available automatically because of the internal storage of 
the choice. This is also applicable for mono/stereo selection. 

4. Power-on reset: when applying the supply voltage, the stereo or the AF 1 signal appears at both 
outputs I and 11 depending on the type of transmission. 

Table 1 Mode indication possibilities 

LED 1 l LED 2 ~elected reception mode 

OFF I OFF mono at mono or stereo transmission 

ON I ON stereo at stereo transmission I 

OFF I ON AF 1 signal at dual sound transmission 

ON I OFF AF2 signal at dual sound transmission 
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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. 

TDA3800S 
TDA3800AS 

STEREO/DUAL TV SOUND PROCESSING CIRCUITS 

GENERAL DESCRIPTION 

The TDA3BOOS is a stereo/dual TV sound decoder circuit with static switching for processing two a.f. 
signals in TV and VCR equipment. 

The TDA3BOOAS is applicable for active filters in selective frequency processing. 

In deviation of our standard terms and conditions of sale the supply of the TDA3BOO (ABS) does not 
imply any patent indemnity whatsoever with respect to the stern-tone patent rights of l.G.R. Germany. 

Features 

• 2nd i.f. limiter/amplifier and FM demodulator (5,742 MHz) for the second sound channel 
• Level adjustment of the demodulated a.f. signal for channel matching 
• Pilot carrier processing with digital identification, hysteresis and short switching times 
• De-matrixing of the signals for the two audio channels 
• De-emphasis 
• Mode selection of stereo/mono or sound I (pin 12) and sound 11 (pin 11) 
• Two dual channel a.f. outputs 
• Low-resistance a.f. outputs (short-circuit protected); can be used for headphone 
• Switched output for controlling external audio/video equipment 
• Signal path control by an identification bit (also in audio/video mode) 
• LED indication of selected mode (also in audio/video mode) 
• Possibility to apply a.f. signals from external equipment via the de-emphasis inputs (audio/video 

mode) 

QUICK REFERENCE DATA 

Supply voltage (pin 20) Vp=V20-15 typ. 12 v 
Supply current (pin 20) Ip= 120 typ. 53 mA 

2nd sound i.f. input voltage for start of limiting (r.m.s. value) Vi(rms) typ. 50 µV 

Pilot carrier amp I ifier control range ~Gv > 20 dB 

A.F. input signals; AF1 and AF2 (r.m.s. value) Vi(rms) typ. 1 v 
LED output current 'LED typ. 15 mA 

Signal-to-noise ratio of the a.f. signal switches S/N typ, BO dB 

Crosstalk in stereo mode as > 40 dB 

Crosstalk in dual sound mode aDs > 60 dB 

PACKAGE OUTLINES 

2B-lead DI L; plastic (SOT-117). 
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t7 ~. Vp 
3ud10/\/ideo 

wvitch voitage 

s20 n TnF 5,742 MHz i.f. 
signal~ 

e.g. from 

TDA2546 

i2 
k0. 

T L2 ~ 
Q=80 

~
54JkH' ! 470 

µF 
47i 

28 

Af2 

~~ 
27 26 

LIMITER I 
AMPLIFiER 

'--' 

I 

TDA3800 
I 

l 

L:: LATOh 

l 
HIGH-PASS 

PILOT 
CARRIER 

AMPLIFIEf~ 

l 

t-1 + 

C I (2) 

21 

VOLTAGE 
STf18lLIZER 

AM 

20 

O~f\.·10DULATOR 

CO\~PAf-<ATOR 

nF 

EVALUATION 

A.F. S!GN~\L SWITCH 

(21 

19 

10 

(2) 

18 17 

SCHMITT 
TRIGGER 

SCHMITT 
TRIGGER 

CONTROL LOGIC 

11 12 

a_l 

outpul I 

a.f 

output 11 '------+--Vp 

16 

13 

'---------v---- mode indication sound l/!l S/M audio/video 
audio/video for output I 

recordiny/ ploylJack 
mode selection 

inputs 

(1) De-emphasis 4,7 nF. 
(2) TDA3800AS application using active filters; see Fig. 2. 

Fig. 1 TDA3800S block diagram and test circuit. 
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Stereo/dual TV sound processing circuits TDA3800S 
TDA3800AS 

~ 
2 

470µF 

+ H 
21 

20 Vp 

TDA3800AS 

19 

56 2,2 
kl! kU 

18 

14 

+ I 47µF 

Fig. 2 Application using active filters in selective frequency processing 
with TDA3800AS. 

FUNCTIONAL DESCRIPTION 

The I Cs provide two independent double/audio outputs with mode selection of stereo/mono or sound I/ 
sound 11. Selection of output I is indicated by two LE Os. 

The limiting amplifier and FM demodulator detects the 5.742 MHz i.f. for stereo/dual TV processing . 
The a.f. output of the demodulator is adjusted via pin 25. 

A 54,687 kHz pilot carrier amplifier, AM demodulator and Schmitt-trigger identifies the 117,5 Hz 
stereo signal and the 274,1 Hz dual sound signal .. AM modulation of the pilot-signal is eliminated by the 
comparator which produces a rectangular wave to drive the 12 L frequency divider. 

The 12 L frequency divider comprises 8 flip-flops and in combination with an evaluation flip-flop 
provides a d.c. output for indication of the selected mode. An integrator and Schmitt-trigger with 
built-in hysteresis eliminates noise and interference on the stereo/dual sound switching signal. 
An integrator and modified comparator followed by a Schmitt-trigger with built-in hysteresis eliminates 
noise and interference on the stereo/dual sound respective mono identification signal. The circuit 
automatically switches to mono when noise or interference dominates. 

The 12 L control logic circuit is driven by the stereo/dual sound switching signal, the identification/mono 
signal and the externally applied audio/video switching voltage at pin 16. Inputs at pins 11 and 12 
provide mode selection for sound output I (pins 5 and 6) and sound output 11 (pins 7 and 8) respect
ively. Output control signals operate the audio switches and the LED-driver circuit. 

A decoder circuit is fed with the AF2 audio signal from the FM demodulator and the AF 1 audio signal 
externally applied via pin 1. The decoder output provides the stereo or dual sound signal for the audio 
switches and the de-emphasis ilt pins 2, 3 and 4 for audio/video recording/playback. 

The audio switches provide two independent double stereo/dual sound outputs. 
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TDA3800S 
TDA3800AS 

RATINGS 

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

706 

Supply voltage (pin 20) Vp = V2Q.15 max. 14 V 

Voltage 
at pin 1 

at pins 9 and 10 

at pins 11, 12 and 13 

at pin 16 

Current 
at pin 21 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

J"'' 19831 

V1.15 

Vg; 10-15 

v 11, 12, 13-15 

V15.15 

max. 

max. 

max. 

max. 

Vp 

Vp 

Vp 

Vp 

short-circuit protected 

Ptot max. 1,5 W 

Tstg 

Tamb 

-25 to + 125 oc 

-20 to +70 oc 
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Stereo/dual TV sound processing circuits 

CHARACTERISTICS 

TDA3800S 
TDA3800AS 

Vp = 12 V; Tamb = 25 °c; measured in Fig. 1witha1 kHz signal. V1-15(rms) = 0,5 V, an i.f. signal 
V28-15(rms) = 5 mV (VC/2SC = 20dB, M = ± 50 kHz, fm = 400 Hz) and with adjusted de-matrix 
circuit; i.f. filter selection at input pin 28 as in Fig. 3 

Supply voltage range Vp = V2Q-15 10,8 to 13,2 v 
Supply current Ip= 120 typ. 53 mA 

FM limiter/amplifier and demodulator 

Start of limiting at: V28-15(rms) typ. 50 µV 

Input resistance R23.15 typ. 40 k.Q 

Input capacitance C28-15 typ. 4,5 pF 

AM suppression °'AMS typ. 60 dB 

Pilot carrier processing 

Input voltage V13.15 typ. 6,9 v 
D.C. voltage (reference via tuning coil) V22-15 typ. 6,0 v 
AM demodulator output voltage V19.15 typ. 7,0 v 
Controlled pilot carrier output voltage 

(peak-to-peak value) V22.21 (p-p) typ. 200 mV 

Output resistance R22-15 > 50 ld2 

Identification frequency evaluation 

No identification signal (lower threshold) V14-15 typ. 2 v 
Identification signal available (upper threshold) V14-15 typ. 4 v 
Stereo transmission V17.15 < 2 v 
Dual sound transmission V17.15 > 7 v 
De-matrixing 

Output voltages V2;3;415 typ. 5,3 v 
De-emphasis output resistances R2;3;4-15 typ. 12 k.Q 

AF. output signal of 2nd i.f. 
(r.m.s. value; see Fig. 4) V2-15(rms) < 1 v 

Attenuation of the demodulator output 
signal AF2 at audio/video mode "'AF2 > 75 dB 

AF1 input 

Input voltage V115 typ. 6 v 
Input resistance R1-15 typ. 14 k.Q 

Maximum input signal (r.m.s. value) V1-15(rms) typ. 2 v 
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TDA3800S 
TDA3800AS 

CHARACTERISTICS (continued) 

A. F. signal switches 

Output voltages V5;6;7;8-15 typ. 5,3 v 

Output resistances R5; 6; 7; 8-15 typ. 200 Q* 

Maximum a.f. output signals (r.m.s. value) 

for V AF l(rms) V5;6-15(rms) typ. 2 v 

for V AF 11 (rms) V7; 8-15(rms) typ. 2 v 

Total distortion during applying a signal: 

V2; 3; 4-15(rms) = 0,5 V dtot typ. 0,1 % 

Signal plus noise-to-noise ratio S + N/N typ. 80 dB 

Crosstalk attenuation 
in stereo mode °'S > 40 dB 

in dual sound mode (f = 20 Hz to 20 kHz) °'DS > 60 dB 

Audio/video switch 

Audio/video switch voltage (pin 16) 
for playback (HIGH) v16-15 7 to Vp V 

for recording (LOW) V1fi-15 0 to 2,5 v 

Audio/video switch voltage (pin 13) 
for stereo mode (LOW) V13-15 < 0,8 v 

for dual sound mode (HIGH) V13-15 > 2,4 v 

Switching stereo/mono and sound I/sound 11 

Stereo transmission 
switching voltage to pin 12 (pin 11 not affected) 

a.f. outputs I and 11 mono V12-15 < 0,8 v 

a.f. outputs I and 11 stereo V12-15 > 2,4 v 

Mono transmission both outputs I and 11 mono 

Dual sound transmission 
switching voltage to pin 11 (pin 12 not affected) 

a.f. output 11 sound I and output I sound 11 V11-15 < 0,8 v 

a.f. output I sound I and output 11 sound 11 V11-15 > 2,4 v 

* Connection of high-impedance headphones is possible. 
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Stereo/dual TV sound processing circuits TDA3800S 
TDA3800AS 

Mode indication (pins 9 and 10) 

Only the audio/video mode for a. f. output I is indicated 

Maximum output current 

Indication possibilities 

~~~--l L __ E_D_2~~L--- selected reception mode 

lg; 10 typ. 15 mA 

OFF OFF 

ON ON 

mono at mono or stereo transmission 

stereo at stereo transmission 

ON 

OFF 

OFF 

ON 

AF1 signal at dual sound transmission 

AF2 signal at dual sound transmission 

Voltage stabilizer (µin 21) 

Output voltage 

Maximum d.c. output current 
short-circuit protected 

7Z85631 -

L~ __ J 
t t 

5,5 5.7 MHz 

Fig. 3 I F2 filter selection. 

_J 
10dB 

-t 

100 

u AF2 

(uB) 

50 

typ. 6 v 

± 121 typ. 0,5 rnA 

···--------- __ 7285633 

v2 !i-l!i IV) 4.5 

Fig. 4 Level adjustment in the 
demodulator part for matching of the 
AF2 signal to the AF1 signal; attenua
tion °'AF2 as a function of V25-15· 

r J"IY 1983 
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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. l~--T-D-A-38_1_0 __ 

SPATIAL, STEREO AND PSEUDO-STEREO SOUND CIRCUIT 

The TDA3810 is for radio and television equipment. Its main features are: 

• Three switched functions 
spatial (widened stereo image) 
stereo 
pseudo-stereo (artificial stereo from mono source material) 

mono listening only possible if a mono signal is applied directly to the output pins 
• Offset compensated operational amplifiers preventing switch noise 
• Muting circuit prevents LED flickering 
• LED driving outputs (pins 7 and 8) indicating selected mode of operation 
• TTL compatible inputs for selecting operating mode 

QUICK REFERENCE DATA 

Supply voltage (pin 8) 

Supply current (LEDs off) 

Operating ambient temperature range 

Input signal (r.m.s. value) 

Total harmonic distortion (stereo) 

Channel separation (stereo) 

Gain (stereo) 

PACKAGE OUTLINE 

18-lead OIL; plastic (SOT-102CS). 

Vp 

Ip 

Tamb 

Vi(rms) 

THO 

a 

Gv 

typ. 

typ. 

< 
typ. 

typ. 

typ. 

12 v 
6 mA 

0 to 70 oc 

2 v 
0,1 % 

70 dB 

0 dB 
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TDA3810 J 
r- pin 6 

3,9 nF..1_ 

111T 
I 

10 kll 

r- -

3,9 nF1_ 

111T 
I 
L_ 

10kil 

vs 1 

100 + 
µF 

(25V[ 

10 l<H 

15 

pin 13 

16 kll 

""" ~ ""~'"" 
~ 10nF ~ 

16 

22 
kn 

VP I 12VI 

18 

14 10 

100 kSl 
rin 13 

24 kS2 10 nF 

t-C=:Jf-1>--i=:J::J--1 f--+ p; n 6 

spatial 

LO 
>--lf--+"' f--0 

4,7 µF 
(63V) 

MUTE 

+ 47 µF I (25V) 

13 RO 
'>--+--+-< f--0 

pseudo 

7290166 

4) µF 
(63V) 

Fig. 1 Block diagram with external components. Also used as test circuit. For switch positions S1 and 
S2 see truth table. 

1) In spatial mode for correction of high frequency only (optimal performance). 
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Spatial, stereo and pseudo-stereo sound circuit l TDA3810 

--
RATINGS 

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

Supply voltage (pin 18) Vp 

Supply current (pin 18) 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From crystal to ambient 

CHARACTERISTICS 

Ip 

Tstg 

Tamb 

Rth er-a 

max. 

max. 

17 v 
12 mA 

-25 to+ 150 oc 

0 to+ 70 oc 

80 K/W 

Vp = 12 V; T amb = 25 °c; test circuit Fig. 1 stereo mode (pin 11 to ground) unless otherwise 
specified. 

parameter 
--- ------~~---i--;;~b·;i- --

min. typ. max. unit 
-------------+-----

Supply voltage range (pin 18) I Vp 4,5 16,5 v 
Supply current I Ip 6 12 mA 

Reference voltage 
I Vs 5,3 6 6,7 v 

Input voltage (pin 2 or 17) 
THO= 0,2% Vi(rms) 2 v 

Input resistance (pin 2 or 17) Ri 50 75 kS1 

Voltage gain V 0 /Vi Gv 0 dB 

Channel separation ( R/L) (\'. 60 70 dB 

Total harmonic distortion 

f = 40 to 16 000 Hz; V 0 (rms) = 1 V THO 0,1 % 

Power supply ripple rejection RR 50 dB 

I Noise output voltage 
(unweighted) left and right output Vn(rms) 10 i µV I 

JJ SPATIAL MODE (pins 11and12 HIGH) 
Anti phase crosstalk (\'. 50 

Voltage gain Gv 1.4 2.4 3A __ _ dB 
---------- ---

PSEUDO-STEREO MODE 

The quality and strength of the pseudo-stereo effect is determined by external filter components. 
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TDA3810 

paramet er 

CONTR 

Input re 

Switchi 

OL INPUTS (pins 11 and 12) 

sistance 

ng current 

IVERS (pins 7 and 8) 

current for LED 

LED DR 

Output 

Forward voltage 

Truth table 

symbol 

Ri 

-Ii 

lo 

VF 

control input state 
mode 

Mono pseudo-ste 

Spatial stereo 

Stereo 

reo 

pin 11 

HIGH 

HIGH 

LOW 

pin 12 

LOW 

HIGH 

x 

LOW ; 0 to 0,8 V (the less positive voltage) 
HIGH; 2 V to Vp (the more positive voltage) 
X ; state is immaterial 

714 ~une1983 

min. typ. max. unit 

70 120 - kn 
- 35 100 µA 

10 12 15 mA 

- - 6 v 

LED LED 
spatial pseudo 
pin 7 pin 8 

off on 

on off 

off off 



DEVELOPMENT SAMPLE DATA 
Th ts information is derived from development samples 

made available for evaluation. ft does not necessarily 

imply that the device will go into regular production. l TDA4500 

~ 

SMALL SIGNAL COMBINATION IC FOR MONOCHROME TV 

GENERAL DESCRIPTION 

The TDA4500 combines all small signal functions (except the tuner) which are required for a mono
chrome television receiver. 

For a complete monochrome television receiver only output stages are required to be added for 
horizontal and vertical deflection, video and sound. The TDA4500 can also be used in simple colour 
tf levision receivers. In this application an external sandcastle pulse generator is required. 

It incorporates the following functions: 

vertical sync separator/oscillator 
vertical output 
coincidence detector (sound mute) 
phase detector /frequency control 
a.g.c. detector 
sync separator 
horizontal oscillator 
synchronous demodulator 
vision i.f. amplifier 
tuner a.g.c. 
d.c. volume control 

-- a. f.c. detector 
video output 
sound demodulator 
audio output 
gate pulse generator 
sound limiter/feedback 
goo phase shift 
overload detector 
horizontal output 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Supply current 

Operating ambient temperature range 

Storage temperature range 

p,,,Ner dissipation 

PACKAGE OUTLINE 

V7_10, V22-10 

17 

122 

Tamb 

Tstg 

?8-lead DI L; plastic, with internal heat spreader (SOT-117). 

typ. 

typ. 

typ. 

max. 

10,5 

75 

4,5 

-25 to +65 

-25 to +150 

1,7 

v 
mA 

mA 

oc 
oc 

w 
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TDA4500 J 
2 28 

VERTICAL VERTICAL 
OUTPUT/ . - OSCILLATOR 

~ COINCIDENCE f--1 
DETECTOR f--1 3 

5 

4 

6 

J-10,5 v 
L 7 

8 

9 

FEEDBACK 

1 
GATE PULSE 
GENERATOR 

1 L 

TUNER 
TAKE-OVER -----------

TUNER 
A.G.C. 

1.F. AMPLIFIER/ 
FEEDBACK 

10 L _L 

~ _j_ ...----'----. 
11 

12 

14 

13 

VOLUME 
CONTROL 

l 
AUDIO 

OUTPUT 

SOUND 
LIMITER/ 

FEEDBACK 

I 
L 

L 

+ 
VERTICAL 

SYNC 
SEPARATOR 

1 .i 
A.G.C. 

DETECTOR 

H HORIZONTAL 
OUTPUT 

l 
PHASE 

DETECTOR/ 
FREQUENCY 

CONTROL 

27 

25 

_j_ :I 
SYNC 

SEPARATOR 1.-J HORIZONTAL f..J 
LOW PASS 

FILTER 

OVERLOAD 
DETECTOR 

A.F.C. 
DETECTOR 

AND OUTPUT 

l 

SOUND 

OSCILLATOR 23 

18 

mute 
22 horizontal 

supply 
H SYNCHRONOUS 21 voltage 

DEMODULATOR,__ ....... ,._20_,_ __ 

90° 
PHASE SHIFT 

17 

16 

4- DEMODULATOR ......_, 

VIDEO 
OUTPUT 

19 

6• 
15 J 

TDA 4500 
~-------------------------~ M0642 

Fig. 1 Block diagram. 
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Small signal combination IC for monochrome TV 

PINNING 

Pin number function 

1. vertical oscillator 
2. vertical output 
3. vertical feedback 
4. top linearity 
5. tlyback pulse 
6. tuner a.g.c. 
7. +10,5 V supply 
8. i.f. input 
9. 

10. ground 
11. volume control 
12. sound output 
13. 6 MHz tuning 

(5,5 MHz tuning) 
14. decoupling 

Pin number 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

28. 

l~--TD_A_4_5_o_o __ 

function 

sound i.t. 
video output 
a.f.c. output 
decoupling capacitor 
ground 
38,5 MHz reference 
(38,9 MHz reference) 
horizontal supply voltage 
horizontal oscillator 
top sync detector 
phase detector 
sync separator 
horizontal output 

mute/coincidence 
detector 
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FUNCTIONAL DESCRIPTION (Fig. 1) 

A complete black-and-white receiver can be built around this circuit by adding only the output stages 
for horizontal and vertical deflection with the video and sound output stages. The TDA4500 can also 
be used in simple colour television receivers using an external circuit to generate the sandcastle. 

The block diagram (Fig. 1) depicts the various functions which are described briefly below. 

The sensitivity of the i.f. amplifier is 70 µV for a peak-to-peak output voltage of 3 V (compare the 
TDA3541). This amplifier has a symmetrical input (pins 8 and 9) and is followed by a synchronous 
demodulator. The external tuned circuit is connected to pins 20 and 21. This circuit provides the 
information for the a.f.c. circuit, the 90° phase shift being supplied by internal RC-networks. An 
a.f.c. output with a voltage swing of about 9 Vis obtained from pin 17 (V7-10 ~ 10,5 V). 

The a.g.c. detector is gated to reduce sensitivity to external electrical noise and the a.g.c. time constant 
network is connected to pin 24. Gain control range of the i.f. amplifier is greater than 60 dB. Adjust· 
ments of the tuner take-over point is made at pin 4. When the voltage at pin 4 is approximately 3,5 V 
the direction of the tuner control voltage is positive-going. When the voltage at pin 4 is approximately 
8 V the direction of the tuner control voltage is negative-going. 

An output signal of 3 V (p-p) is obtained from the video amplifier (top sync level 1,5 V) with negative
going sync. Since the sound signal is derived from pin 16 (see Fig. 4) the video output is not blanked 
during the flyback period. As shown in the application circuit (Fig. 4) the band-pass filter for the 
sound must be connected between video output (pin 16) and sound i.f. input (pin 15). Sound infor
mation passes through a sound limiter network and a sound demodulator circuit with an external 
tuned circuit for this stage connected to pin 13. The demodulator is followed by a volume control 
stage with a control range of 80 dB and an output amplifier with an audio output signal of 170 mV 
(r.m.s.) for a 6.f of 7,5 kHz and at maximum volume setting. 

The slicing level of the sync separator is referred to the top sync and is determined by the values of 
external resistors, the recommended slicing level being 30%. Noise protection is provided for the 
sync separator stage. Separated sync pulses are supplied to the gated phase detector which compare 
the sync pulses with the sawtooth voltage obtained from the horizontal flyback pulse (pin 5). During 
catching the gating of the phase detector is switched off and the phase detector output current is 
increased. 

The in-sync or out-of-sync condition is detected with the coincidence detector which is also used 
for transmitter identification. Sound output is suppressed when no input signal is available. Clamping 
the voltage on pin 28 to a level of 3,5 V sets the phase detector to a high output current, short time 
constant mode. This is appropriate for the reception of VCR signals. 

Phase detector uutput voltage levels maintain the horizontal oscillator at its correct operating 
frequency. The push-pull output (pin 27) has a typical duty cycle of 40%. 

Vertical sync pulses are obtained from an internal integrating network with the vertical sawtooth being 
generated in the vertical oscillator. This sawtooth voltage is compared with the feedback voltage from 
the deflection coil via pin 3. The comparator generates the drive voltage for the vertical deflection 
output stage. 

The TDA4500 has four supply pins. Pin 7 and pin 10 are for the main positive supply and circuit 
ground respectively. 

Critical circuits are grounded by pin 19. Pin 22 is the supply for the horizontal oscillator. A low 
current supply (5 mA minimum) can be used to start the oscillator from an external high voltage 
supply rail. 
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Small signal combination IC for monochrome TV l __ r_o_A_4_s_o_o __ 

RATINGS 

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

Supply voltage V7_10,V22-10 max. 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

max. 

13,2 

1,7 

-25 to +150 

-25 to +65 

v 
w 
oc 
oc 

V7-10 = 10,5 V, V22-10 = 10,5 V and Tamb = 25 °c unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply voltage V7-10 9,5 10,5 13,2 v 

Supply current 17 - 75 - mA 

Supply voltage (horizontal 
oscillator) V22-10 9,5 10,5 13,2 v 

Supply current (horizontal 
oscillator, note 1) 122 - 4,5 - mA 

Power dissipation Ptot - 850 - mW 

Vision i.f. amplifier (pin 8) 

Input sensitivity (onset of a.g.c.) 
at 39,5 MHz (note 2) Vi(rms) - 70 - µV 

Differential input resistance Ri - 800 - n 
(note 3) 

Differential input capacitance Ci - 6 - pF 
(note 3) 

Gain control range t:.G - 56 - dB 

Output signal expansion for 50 dB 
input signal variation (note 4) t:.Vo - 1 - dB 

Maximum input signal Vi max - 50 - mV 

Video amplifier (note 5) 

Zero signal output level 
(note 6) v16-10 - 5 - v 

Top sync output level 
(note 7) V16-10 1,2 1,4 1,6 v 

Video output signal amplitude 
(peak-to-peak value) v16-10(p-pl 2,75 3,0 3,25 v 

Internal bias current of n-p-n 
emitter follower output transistor lg 1,4 2,0 - mA 

Bandwidth of demodulated 
output signal B 5 6 - MHz 

Video non-linearity (note 8) - - 10 % 
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TDA4500 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Tuner a.g.c. 

Take-over voltage (pin 4) for 
positive-going tuner a.g.c. 
(n-p-n tuner) V4-10 - 3,5 - v 

Take-over voltage (pin 4) for 
negative-going tuner a.g.c. 
(p-n-p tuner) V4-10 - 8 - v 

Maximum tuner a.g.c. output 
swing 15 max 2 3 - mA 

Output saturation voltage at 
15 = 2 mA v6-10(sat) - - 300 mV 

Leakage current 15 - - 1 µA 

A.F.C. circuit (note 9) 

A. F .C. output voltage swing V17_19 9 - 10 v 

Available output current ±117 - 1 - mA 

Output voltage at nominal 
tuning of the reference tuned 
circuit V17_19 - 5,25 - v 

Sound circuit 

Input limiting voltage when 
Vo=Vomax-3dB 
(note 10) V14 lim - 400 - µV 

Input resistance at pin 15 
(note 11) Ri - 3 - k.11 

A.F. output signal at pin 12 
(note 12) (r.m.s. value) V12-10(rms) 170 - 240 mV 

Volume control (pin 11) (Fig. 3) 
Voltage with pin 11 

disconnected V11-10 - 6,5 - v 

Current pin 11 short-circuited 
to ground 111 - 1 - mA 

Volume control characteristic 
(note 13) See Fig. 3 

Value of external control resistor R11-10 - 5 - k.11 
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Small signal combination IC for monochrome TV 

parameter symbol 

Horizontal synchronization 
circuit 

Slicing level sync separator 
(note 14) 

Holding range PLL 

Catching range PLL 

Control sensitivity video to 
flyback (note 15) 

Horizontal oscillator 

Free running frequency fosc 

Spread with fixed externa I 
components L'lfosc 

Frequency variations due to 
supply voltage changes 
(note 16) L'lfosc/L'IV 

Frequency variation with 
temperature L'lfosc/L'IT 

Maximum frequency shift L'lfosc 

Maximum frequency deviation 
between starting point output 
and nominal condition L'lfosc 

Horizontal (push-pull) output 

Output current 127 

Output impedance R27-10 

Voltage when 127 = 10 mA V27-10 
V27-22 

Duty cycle of output pulse 
(note 17) 0 

Flyback input (note 18) 

Minimum required input 
amplitude (peak-to-peak value) V5_10(p-p) 

Phase detector switching voltage 

TDA4500 

min. typ. max. unit 

- 30 - % 

- ±1000 - Hz 

- ±600 - Hz 

- 2 - kHz/µs 

- 15625 - Hz 

- - 4 % 

- 0 - % 

- - 1x10-4 K-1 

- - 10 % 

- - 10 % 

10 - - mA 

- 200 - n 
- 2 - v 
- 3 - v 

0,35 0,40 0,45 

- 4 - v 
- 0 - v 

December 1982 721 



TDA4500 

CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Coincidence detector (mute) 
(note 19) 

Voltage in synchronized condition V28-19 - 9,5 - v 
Voltage in non-synchronized 
condition (no-signal) V23_19 - 1,0 1,5 v 

Switching level to switch phase 
detector from slow to fast V28-19 4,5 5,0 5,5 v 

Switching level to activate the 
'mute' function (transmitter 
identification) V23_'19 2,25 2,5 2,75 v 

Output current; in-sync 
(peak-to-peak value) 128(p-p) - 1 - mA 

Vertical oscillator 

Free running frequency fosc - 47,5 - Hz 

Spread with fixed external 
components Llfosc - - 4 % 

Holding range at nominal frequency 52,5 - - Hz 

Temperature coefficient TC - 1 x 10-4 - K-1 

Frequency shift due to a supply 
voltage change from 9,5 to 12 V Llf osc/LI V - 5 % 

Vertical output (pin 2) 

Output current 12 1 1,3 - mA 

Output resistance R2-10 - 2 - kn 

Feedback input (pin 3) 

D.C. input voltage V3_10 4,75 5 5,25 v 
A.C. input voltage 

(peak-to-peak value) V3_ 10(p-p) - 1,2 - v 
Input current 13 - - 10 µA 

Non-linearity of deflection current 
at Vp = 10,5 V - - 2,5 % 
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Small signal combination IC for monochrome TV TDA4500 

Notes to characteristics 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

It is possible to start the horizontal oscillator by supplying a current of 5 mA which can be taken 
from the mains rectifier, to pin 22. The main supply (pin 7) can then be derived from the 
horizontal output stage. 

1.F. input voltage (r.m.s.) -value at top sync level at which the video amplitude has dropped 0,5 
dB compared with the amplitude at an input signal of 10 mV. 

The input impedance has been chosen such that a SAW-filter can be applied. 800 Q is an 
acceptable compromise between the requirements for triple transient suppression and power loss. 

Measured with 0 dB~ 150 µV. 

Measured at 10 mV(r.m.s.) top sync input signal. 

With switched demodulator. 

Signal with negative-going sync with top white being 10% of the top sync amplitude (Fig. 2). 

This figure is valid for the complete video signal amplitude (peak-white to top sync). 

Measured with an input signal (V8_9) of 10 mV(r.m.s.); the a.f.c. output (pin 7) loaded with 2 x 
100 krl. between the supply and ground. The Q factor of the reference tuned circuit is 50. 

Voltage at pin 15 is the r.m.s. value. QL of the demodulator tuned circuit is 20. Audio 
frequency is 1 kHz and the carrier frequency is 5,5 MHz. 

Measured with an input signal of 1 mV(r.m.s.) 

The tuned demodulator circuit must give an output level equal to that given in the "mute" 
condition . 

Volume can be controlled using a variable resistor connected to ground (nominal 5 krl.) or by 
means of a variable d.c. voltage. In this latter case the rather low impedance at pin 11 must be 
taken into account. 

-------------r-
3 v 

------ ___ J,'" 
M06"43 

Fig. 2 Video output signal. 
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TDA4500 

Notes to characteristics (continued) 

14. The sync separator is noise gated. The slicinlJ level is referred to top sync level and is 
independent of the video information. Thevalue given is a perc;entage of the sync pulse 
amplitude. The slicing depends on the values of external resistors connected to pin 26. 

15. Phase detector current increases by a factor of 7 during "catching" and when phase detector 
operates in the 'FAST' mode (pin 28). This ens!J.res a high catching range and a higher dynamic 
loop gain. · 

16. Supply voltage variation in the range 8 to 12 V. 

17. The negative-going edge of this pulse initiates the switch-off of the horizontal output transistor 
(simultaneous driver). 

18. The circuit requires an integrated flyback pulse. The gate pulses for a.g.c. and the coincidence 
detector are obtained from the sawtooth. 

19. The functions of in-sync/out-of-sync and tninsmitter identification have been combined on pin 
28. For reception of VCR-signals the voltage on this pin must be fixed between 3 V and 4,5 V so 
that the time constant is fast and the sound is still avail11bte. 
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Small signal combination IC for monochrome TV 

APPLICATION INFORMATION 

VCR 

' 

mute 

3,3 v 
voltage 
regulator 
diode 

vertical 
oscillator 

680 
k!1 

220 
k!1 

+ 

rl10µF 
68 nF + 

horizontal 
oscillator 

210 kn ! 68 
nF 

horizontal 
output 

vertical 
output 

pulse 

820!1 

+ 

680 
k!1 

vertical 
feedback 

+ 

47k!1 

22 k!1 

25 

1k!1 

+ 1 µF 

330 
k!1 

24 

I 
flyback 
pulse 

23 

tuner 
a.g.c. 

horizontal 
supply 
voltage 

22 

TDA 4500 

+10,5V 
positive 
supply 

38,9 MHz 
139,5 MHz) 

100 pF 

21 20 

22nF T T22 nF 

~.f. input 

lUU kH 

100 k!1 

19 

10 

Fig, 4 Typical application circuit. 

l TDA4500 

---
video 

output 

' a f c l 

18 

11 

17 

12 

sound 
output 

4,7 k!1 

volume 
control 

16 15 

13 14 

22 nF 

5,5 MHz 
16,0 MHz) 

tuning 

22 nF 

M064ti 
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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. l~_T_D_A_4_5-10--

PAL DECODER 

The TDA4510 is a colour decoder for the PAL standard, which is pin-sequence compatible with multi
standard decoder TDA4550. It incorporates the fol lowing functions. 

Chrominanc:e part 

• Gain controlled chrominance amplifier 
• Chrominance output stage with automatic standard switch for driving the 64 µs delay line 
• Blanking circuit for the colour burst signal 

Oscillator and control voltage part 

• 8,8 MHz reference oscillator with divider stage to obtain both the 4,4 MHz reference signals 
• Gated phase comparison with sample and hold circuit for optimum noise characteristics 
• Independent time constants for phase control and identification 
• Quasi peak detector for obtaining the chrominance control voltage 
• Circuit for generating the colour killer and the identification signal 
• Sandcastle pulse detector. 

Demodulator part 

• Two synchronous demodulators for the (B-Y) and (R-Y) signals 
• PAL flip-flop and PAL switch 
• Flyback blanking incorporated in the synchronous demodulators 
• (B-Y) and (R-Y) signal output stages with switchable d.c. voltage levels, which are controlled by the 

colour killer 
• Internal filtering of residual carrier 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Chrominance input signal (peak-to-peak) 

Chrominance output signal (peak-to-peak) 

Colour difference output signals (peak-to-peak values) 
-(R-Y) signal 

-(B-Y) signal 

Sandcastle pulse 
burst gating level 

blanking level 

PACKAGE OUTLINE 

16-lead DI L; plastic (SOT-38). 

Vp = V7.3 

Ip= 17 

V9.3(p-p) 

v6-3(p-p) 

V1-3(p-p) 

V2-3(p-p) 

V15.3 

V15.3 

typ. 12 v 

typ. 37 mA 

10to200 mV 

typ. 2 v 

typ.1,05 V ±2 dB 

typ. 1,33 V ±2 dB 

typ. 7, 1 v 

typ. 1,6 v 
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~~PA-L-de-co-de-r~~~~~~~~~~~~--Jl_~_T_D_A-45-10~~ 
RATINGS 

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

Supply voltage range Vp = V7_3 

Voltage at pins 11and14 V11-3 

Currents 
at pins 1 and 2 

at pin 6 

at pin 16 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

V14-3 

-11,2 

-15 

-115 

Ptot 

Tstg 

Tamb 

Vp = 12 V; Tamb = 25 oc; measured in Fig. 2 unless otherwise specified 

Supply current 17 

i:!: Chrominance part 
<! 
Cl Input voltage range (peak-to-peak value) 

~ Nominal input voltage (peak-to-peak value) 
~ with 75% colour bar signal 

;;!j Input impedance 
1-
2 Input capacitance 
UJ 
~ Colour ON 
~ chrominance output voltage (peak-to-peak) 
uj with 75% colour bar signal 
> 
~ d.c. voltage at chrominance output 

Colour OFF 
chrominance suppression 

d.c. voltage at chrominance output 

Oscillator and control voltage part 

Oscillator frequency 

Input resistance 

Catching range 
(depending on RC-network between pins 12 and 3) 
at R = 4,7 kil and C = 470 nF 

Control voltage 
at nominal input signal 

without chrominance input signal 

colour OFF voltage 

colour ON voltage 

identification ON voltage 

forced colour OFF 

forced colour ON 

v9-3(p-p) 

v9-3(p-p) 

Z9_3 

C9_3 

V6-3(p-p) 

V5_3 

(\' 

V5_3 

V14-3 

V14-3 

V14-3 

V14-3 

V14-3 

V14-3 

V14-3 

max. 

max. 

max. 

10,8 to 13,2 V 

Vp V 

2 mA 

12 mA 

max. 10 mA 

max. 800 mW 

typ. 

typ. 

typ. 

< 

typ. 

typ. 

> 
typ. 

typ. 

typ. 

> 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

-25to+150 oc 

0 to +70 oc 

37 mA 

10 to 200 mV 

100 mV 

10 kil 

5 pF 

2 v 

9 v 

56 dB 

3 v 

8,8 MHz 

210 n 

500 Hz 

5,2 v 

6,0 v 

5,7 v 

5,5 v 

6,2 v 

7,0 v 

5,3 v 

November 1983 
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TDA4510 

CHARACTERISTICS (continued) 

Oscillator and control voltage part (continued) 

Colour ON delay via ramp generator 
C3; 0,47 µF td < 40 ms 

forced colour ON voltage 
(for oscillator adjustment) V11-3 > Vp-0,2 V 

Colour switching output (open npn emitter) 
output current -115 < 5 mA 

colour ON voltage V15_3 > 10 v 

colour OFF voltage V15_3 < 0,5 v 

Demodulator part 

Delayed chrominance input signal (peak-to-peak value) 
with 75% colour bar signal V4-3(p-p) typ. 220 mV 

Colour difference output signals (peak-to-peak value) 
-(R-Y) signal V1-3(p-p) typ. 1,05 V ± 2 dB 

-(B-Y) signal V2-3(p-p) typ. 1,33V ± 2 dB 

Ratio of colour difference output signals ( R-Y)/(B-Y) 
v,_3 

typ. 0,79 v 
V2-3 

Tolerance of ratio ± 10 % 

D:C. voltage at colour difference outputs 
at colour ON V1;2-3 typ. 9 v 

at colour OFF V1;2-3 typ. 3 v 
Signal attenuation at colour OFF aq;ll'.2 > 60 dB 

Residual 4,4 MHz (peak-to-peak value) V1,2-3(p-p) < 20 mV 

H/2 ripple at ( R-Y) output (peak-to-peak) 
without input signal V1-3(p-p) < 10 mV 

Sandcastle pulse detector 

Voltage level at which the vertical 

- and line blanking pulse is separated V15-3 typ. 1,6 v ± 0,3 v - Required pulse amplitude v15-3(p-p) typ. 2,5 v ± 0,5 v 

Voltage level at which the burst 
gating pulse is separated V15_3 typ. 7,1 V±0,5 V 

Required pulse amplitude V15-3(p-p) > 7,6 v 

Input voltage 
during horizontal scanning V15-3 < 1,1 v 

Input current -115 < 100 µA 
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~~PA-L-de-co-de-r~~~~~~~~~~~~~~l~~-T-D_A_4_5-10~~ 
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t t .;. t 

SECAM IC 
TDA3530 

13 12 

TDA4510 

Fig. 2 Application information and test circuit. 

11 

Vp 

! chrominance 
servic.e linput 

and 
test switch 

1 nF 

10 9 

8 

Vp 

1,5kS! 

Cl= 470 nF; C2 = 100 nF; C3 = 470 nF; C4 = 5 to 27 pF, X = 8,8 MHz. 

Nominal crystal frequency 8,867 238 MHz; resonance resistance 60 n; 
load capacitance 20 pF; dynamic capacitance 22 fF and static capacitance 5,5 pF, 

731 





DEVELOPMENT SAMPLE DATA 
This information is de1 ived from development samples 

made available for evaluation. It does not necessarilv 

imply that the device will go into regular production. 

SECAM DECODER 

GENERAL DESCRIPTION 

l:5_3_0_ .. __ 

The TDA4530 is a colour decoder for the SECAM standard. It is compatible for direct use with the 
TDA4550 multistandard decoder and may also be used with the TDA4510 PAL decoder to form a 
flexible PAM/SECAM decoding system with automatic standard switching. 

Features 

• Vertical or combined horizontal and vertical identification 

• Uses external phase shifting networks 

• Simple application and alignment 

QUICK REFERENCE DATA 

Supply voltage (pin 8) Vp = Vs.5 typ. 12 v 

Supply current (pin 8) Ip= Is typ. 50 mA 

Input voltage range (peak·to·peak value) V11-6(pp) 'i ()to 300 rnV 

A.G.C. control range 26 dB 

Ratio of colour difference outputs 
-(B-Y)/-(R-Y) v 18/16·6 0,79 

Colour difference output -(B-Y) with 
75% colour bar signal (peak-to-peak value) v18·6(p·p) 1,33 v 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT -102A). 
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SECAM decoder J TDA4530 

RATINGS 

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

Supply voltage (pin 8) Vp = V8-6 max. 13,2 v 

Total power dissipation Ptot max. 1,6 w 
Operating ambient temperature range Tamb -20 to+ 70 oc 

Storage temperature range Tstg -55 to+ 150 oc 

THERMAL RESISTANCE 

From crystal to ambient Rth er-a 50 K/W 

CHA RAC TE R ISTICS 

Vp = V8-6 = 12 V; Tamb = 25 °c; unless otherwise specified 
-~-----

_"""l 
parameter symbol min. typ. max . 

• ....J 

Supplies (pin 8) 

ct: 
Supply voltage V8-6 10,8 12,0 13,2 v 

I I- Supply current 18 50 mA ct: 
0 
w A.G.C. amplifier input (pin 10) ..J 
a.. 
::iE Input signal (peak-to-peak value) 
ct: (note 1) V11-6(p-p) 15 300 mV CJ) 

I- Input resistance R11-6 7,5 10,0 k.11. z 
w 

A.G.C. control range ::iE 26 dB 
a.. 
0 
..J Colour killer output (pin 9) w 
> Output voltage (peak-to-peak value) w 
0 at SECAM ON; V11-6(p-p) = 100 mV V9-6(p-p) 1,0 1,2 1,4 v 

Variation of output signal for input 
signal full range variation of 26 dB 
at pin 11 3 dB 

D.C. voltage level at SECAM ON (note 2) 6,0 -Vg.6 5,5 6,5 v -
D.C. voltage level at SECAM OFF (note 2) Vg.6 3,5 4,0 4,5 v -
Output impedance at SECAM ON Zg.6 20 25 n 
Maximum output current (peak value) lg 8 mA 

Attenuation of output signal at 
SECAM OFF (PAL/SECAM application only) Vg_6 56 60 dB 

Delayed chrominance input (pin 7) 

Input voltage (peak-to-peak value) v7-6(p-p) 150 175 mV 

Input resistance R7-6 4 k.11. 
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TDA4530 

CHARACTERISTICS (continued) 

eter F 
Perm utator outputs (pins 1 and 4) 

Outp 

Outp 

ut voltage (peak-to-peak value) 

ut impedance 

ification input (pin 13) I dent 

Input 

Input 

Horiz 

voltage (peak-to-peak value) 

impedance 

ontal identification timing 

astle detector (pin 15) 

current at V 15-6 = 0 V 

capacitance 

Sande 

Input 

Input 

Deco ding threshold levels (notes 2 and 3) 
ho rizontal identification 

-flop triggering flip 

hal f picture identification 

ver tical/horizontal pulse separation: 

pulse ON 

pulse OFF 

ho rizontal pulse separation: pulse ON 

pulse OFF 

bu rst pulse separation: pulse ON 

pulse OFF 

dulators (pins 3 and 5) Demo 

Input 

Input 

Demo 

voltage (peak-to-peak value) 

resistance 

dulator I inearity 

r difference outputs(pins 16and 18) Colou 

Sprea d of -(B-Y) colour difference 
OU tput with 75% colour bar signal 
(pe 

Ratio 
-( 

ak-to-peak value) 

of colour difference outputs 
B-Y)/-( R-Y) 

oltage level of colour D.C. v 
dif ference outputs (note 2) 

Outp 

Signa 

ut impedance 

I attenuation at colour OFF 

736 September 1983 

symbol 

V1,4-6(p-p) 

Z1,4-6 

I 

V13-6 

Z13-6 

-115-6 

C15 

V15-6 

V15-6 

V15-6 

V15-6 

V15-6 

V15-6 

V15.5 

V15-6 

I V15-6 

v3,5-6(p-pl 

R3,5-6 

V18-6(p-p) 

v 18/16-6 

v16,18-6 

z16,18-6 

0:16, 18-6 

min. typ. max. unit 

- 2 - v 

- - 100 Si, 

- tbf - mV 

- 4 - kS1 

- 4 - µs 

- - 100 µA 

- - 10 pF 

5,5 6,5 7,0 v 

3,1 3,5 3,9 v 

1,0 1,5 1,8 v 

1,3 1,6 1,9 v 

1,1 1,4 1,7 v 

3,3 3,6 3,9 v 

3,1 3,4 3,7 v 

6,6 7,1 7,6 v 

6,4 6,9 7,4 v 

300 - - lmV 
- 4,7 - kS1 

95 - - % 

-1 dB 1,33 + 1 dB V 

0,71 0,79 0,87 

5,5 6,0 6,5 v 

- ·- 200 Si, 

54 60 - dB 



~-S-EC-AM~de-co-de-r~~~~~~~~~~~---Jl_~_T_D_A-45_3_0~~ 
------

parameter symbol min. typ. max. unit 

Cross-coupling in chrominance frequency 
range: at frequencies corresponding to 
saturated green; fR = 4,72 MHz and 
fB = 4,04 MHz (note 4) 40 - - dB 

H/2 ripple at outputs when input 
signal is zero v 16,18-6 34 40 - dB 

Output voltage for chrominance frequencies 
(4.;; f.;; 5) MHz (peak-to-peak value) v16,18-6 - - 20 mV 

Output voltage for chrominance harmonics 
(8 < f < 10) MHz (peak-to-peak value) V15, 18-6 - - 50 mV 

Notes to the characteristics 

1. Harmonics increase at maximum input signal. 

2. Levels are proportional to supply voltage Vp. 

3. For horizontal +half picture identification pin 14 should be connected to ground and the sandcastle 
~ pulse should contain the half picture blanking. 

(5 4. With ideal delay line. 
w 
...I 
a.. 
::!!: 
;'Jj 
1-z 
w 
::!!: a.. 
0 
...I 
w 
> w 
c 
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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. 

MUL TISTANDARD DECODER 

GENERAL DESCRIPTION 

l....__rD_A_4_s_s_o __ 

The TDA4550 is a monolithic integrated multistandard colour decoder for the PAL, SECAM, NTSC 
3,58 MHz and NTSC 4,43 MHz standards. 

Features 

Chrominance part 

• Gain controlled chrominance amplifier for PAL, SECAM and NTSC 
• ACC rectifier circuits (PAL/NTSC, SE CAM) 
• Burst blanking (PAL) in front of 64 µs glass delay line 
• Chrominance output stage for driving the 64 µs glass delay line (PAL, SE CAM) 
• Limiter stages for direct and delayed SE CAM signal 
• SECAM permutator 

Demodulator part 

• Flyback blanking incorporated in the two synchronous demodulators (PAL, NTSC) 
• PAL switch 
• Internal PAL matrix 
• Two quadrature demodulators with external reference tuned circuits (SE CAM) 
• Internal filtering of residual carrier 
• De-emphasis (SECAM) 
• Insertion of reference voltages as achromatic value (SE CAM) in the (B-Y) and (R-Y) colour difference 

output stages (blanking) 

Identification part 

• Automatic standard recognition by sequential inquiry 
• Delay for colour-on and scanning-on 
• Reliable SE CAM identification by PAL priority circuit 
• Forced switch-on of a standard 
• Four switching voltages for chrominance filters, traps and crystals 
• Two identification circuits for PAL/SECAM (H/2) and NTSC 
• PAL/SECAM flip-flop 
• SECAM identification mode switch (horizontal, vertical or combined horizontal and vertical) 
• Crystal oscillator with divider stages and PLL circuitry (PAL, NTSC) for double colour subcarrier 

frequency 
• HUE control (NTSC) 
• Service switch 

QUICK REFERENCE DATA 

Supply voltage (pin 13) 
Supply current (pin 13) 
Chrominance input signal (peak-to-peak) 
Chrominance output signal (peak-to-peak) 
Colour difference output signals (peak-to-peak values) 

- (R-Y) signal 
- (B-Y) signal 

Sandcastle pulse; required amplitude for 
vertical and horizontal pulse separation 
horizontal pulse separation 
burst gating 

PACKAGE OUTLINE 

28-lead DIL; plastic (SOT-117). 

Vp = V13-9 
Ip= 113 
V15-9(p-p) 
V12-9(p-p) 

V1-9(p-p) 
V3.9(p-p) 

V24.9 
V24.9 
V24.9 

typ. 12 v 
typ. 60 mA 

10 to 200 mV 
typ. 1,6 v 

typ. 1,05 V ± 2dB 
typ. 1,33 V ± 2 dB 

typ. 2,5 v 
typ. 4,5 v 
typ. 7,7 v 
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Multistandard decoder l _____ r_o_A_4_5_5_o __ 

RATINGS 

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

Supply voltage (pin 13) Vp = V13-9 max. 13,2 v 
Voltage range at pins 10, 11, 17, 23, 24, 25, 26, 27, 

28 to pin 9 (ground) 

Current at pin 12 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

Vn-9 

-112 

Ptot 

Tstg 

Tamb 

0 to Vp V 

max. 10 mA 

max. 1,4 W 

-25 to + 150 oc 

0 to + 70 oc 
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TDA4550 J 
CHARACTERISTICS 

Vp = V13-9 = 12 V; Tamb = 25 °c; measured in Fig. 1; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 13) 

Supply voltage range Vp = V13-9 10,8 - 13,2 v 
Supply current Ip= 113 - 60 - mA 

Chrominpnce part . ' . 
Chrominance input signal (pin 15) 

input voltage with 75% colour bar signal 
(peak-to-peak value) V15-9(p-p) 10 100 200 mV 

input impedance IZ15-gl - 3,3 - k.Q 

Chrominance output signal (pin 12) 
output voltage 
(peak-to-peak value) V12-9(p-p) - 1,6 - v 
output impedance 
( n-p-n emitter fol lower) IZ12-91 - - 20 .Q 

d.c. output voltage V12-9 - 8 - v 
Input for delayed signal (pin 10) 

d.c. input current 110 - - 10 µA 

input resistance R10-9 10 - - k.Q 

Demodulator part (PAL/NTSC) 

Colour difference output signals 
output voltage 
(peak-to-peak value) 
- (R-Y) signal (pin 1) V1-9(p-p) - 1,05V±2dB - v 

- (B-Y) signal (pin 3) v3-9(p-p) - 1,33V±2dB - v 

Ratio of colour difference output signals 
(R-Y)/(B-Y) V1/3-9 - 0,79 ±10% -

Residual carrier (subcarrier frequency) 
(peak-to-peak value) V1,3-9(p-p) - - 30 mV 

H/2 ripple at (R-Y) output (pin 1) 
(peak-to-peak value) 
without input signal V1-9(p-p) - - 10 mV 

D.C. output voltage 
n-p-n emitter follower with 
internal current source of 0,3 mA V1,3-9 - 7,8 - v 
o_utput impedance IZ1,3-91 - - 150 .Q 
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Multistandard decoder J 
---

<( 
I
<( 
Cl 
LJ.J 
-.I 
0.. 
~ 
<( 
Cl) 

1-
z 
LJ.J 
~ 
0.. 
0 
-.I 
LJ.J 

> 
LJ.J 
Cl 

I 

parameter 

Demodulator part (SE CAM) 

Colour difference signals (see note 1) 
output voltage 
(peak-to-peak value) 
- (R-Y) signal (pin 1) 

- (B-Y) signal (pin 3) 

Residual carrier (4 to 5 MHz) 
(peak-to-peak value) 

H/2 ripple 
at (R-Y) (B-Y) outputs (pins 1 and 3) 
(peak-to-peak value) 
with f 0 signals 

D.C. output voltage 

Shift of inserted levels relative to levels 
of demodulated f 0 frequencies (IC only) 

HUE control (NTSC)/service switch 

Phase shift of reference carrier 
at V 17-9 = 2 V 

at V17_9 = 3 V 

at V17_9 = 4 V 

Input resistance 

Service position 

Switching voltage (pin 17) 
burst OFF; colour ON 
(for oscillator adjustment) 

HUE control Ol=F; colour ON 
(for forced colour ON) 

Crystal oscillator (pin 19) 

For double colour subcarrier frequency 
input resistance 

lock-in-range 
referred to subcarrier frequency 

symbol min. 

V1-9(p-p) -

V3.9(p-p) -

V1,3-9(p-p) -

v 1,3-9(p-p) -

V1,3-9 -

!::.V/D.T -

-¢ -

¢ -
+¢ -

R17_9 --

V17.9 -

V17_9 6 

R19.9 -

t:,,f i 500 

TDA4550 

typ. max. unit 

1,05 - v 
1,33 

I 
- v 

- 30 mV 

I 

- 20 mV 

7,8 - v 

- 0,5 mV/K 

I 
30 - deg 

0 - deg 

30 - deg 

5 - k.11. 

- 0,5 v 

- - v 

270 - .II. 

- - Hz 
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TDA4550 J 
CHARACTERISTICS (continued) 

~~:,::. ,;;;~-=-=------+---sym_b_o_I __ 

I Switching voltages for chrominance filters 

--· 

I 
and crystals 

at pin 28 (PAL) 
I at pin 27 (SE CAM) 
. at pin 26 (NTSC 3,58 MHz) 

at pin 25 (NTSC 4,43 MHz) 

Control voltage OFF state 

Control voltage ON state 
during scanning; colour OFF 

colour ON 

Output current 

Voltage for forced switching ON 
PAL 

SE CAM 

NTSC 3,58 MHz 

NTSC 4,43 MHz 

Delay ti me for 
restart of scanning 

colour ON 

colour OFF 

SECAM identification (pin 23) 

Input voltage for 
horizontal identification (H) 

vertit al identification (V) 

combined (H) and (V) identification 

Sequence of standard inquiry 
PAL-SECAM-NTSC 3,58 MHz-NTSC 
4,43 MHz 

Reliable SE CAM identification by PAL 
priority circuit 

Scanning time for each standard 

V25,26,27,2 8-9 

8-9 

8-9 

V25,26,27,2 

V25,26,27,2 

-125,26,27, 28-9 

V28-9 

V27_9 

V26-9 

V25-9 

V23-9 

V23-9 

V23-9 

ts 
-----·-----.---- ~----~--------- ------·----------~-

* Or not connected. 

Oc<obec 19831 

min. typ. max. unit 

- - 0,5 v 

-- 2,5 - v 
- 6 - v 
- - 3 mA 

9 - - v 
9 - - v 
9 - - v 
9 - - v 

2 to 3 vertical periods 

2 to 3 vertical periods 

0 to 1 vertical periods 

I 

- - 2 v 
10 - v 
- 6* - v 

4 vertical periods 

l _J___ l 



TDA4550 Multistandard decoder J 
---

<( 
I
<( 
Cl 
LIJ 
...J 
0.. 
~ 
<( 
U'J 
1-
z 
LIJ 
~ 
0.. 
0 
...J 
LIJ 
> 
LIJ 
Cl 

parameter ··---1 w;,,bol-

Sandcastle pulse detector (see note 2) 

Input voltage pulse leveis (pin 24) 

blanking pulses V24-9 
to separate vertical and horizontal I 

required pulse amplitude V24-9(p-p) 

V24.9 

V24-9(p-p) 

V24.9 

to separate horizontal blanking pulse 

required pulse amplitude 

to separate burst gating pulse 

required pulse amplitude 

Input voltage during horizontal scanning 

Input current 
l

v24-9(p-p) 

V24 9 

-124 
'-------------- -------- -----

Notes to the characteristics 

fT1~~~.-f-_max. 

1,2 [ _ 2,0 

2.0 I 3.o 

3,2 4,0 

4,0 

6,5 

7,7 

5,0 

7,7 

Vp 

1,0 

100 

unit 

v 
\I 

v 
v 
v 
v 
v 
µA 

1. The signal amplitude of the colour difference signals (R-Y) and B-Y) is dependent on the character
istics of the external tuned circuits at pins 7, 8 and 6, 5 respectively. Adjustment of the amplitude 
is achieved by varying the 0-factor of these tuned circuits. The resonant frequency must be adjusted 
such that the demodulated output frequency (f0 ) provides the same output level as the internally 
inserted reference voltage (achromatic value). 

2. The sandcastle pulse is compared with three internal threshold levels, which are proportional to the 
supply voltage. 
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APPLICATION INFORMATION SECAM reference 

i 

'""\1 
I 10 nF 

H ~~ 
I 

( B-YI 
{R-Yi T T 

:11; ;~,) 
""I-L .. E f°"'' t 

Vp 

colour difference outputs Vp 
-(8-Yl -{R-Y) (+12V; 

I 
I22nF I150 pF !150 pF 

14 13 12 11 10 

TDA4550 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 

220 330 47~ -i... 330 nF 22nF I 22nF I 
·~,! ''"'' ' t_ I"F nFI I I luminance 

identifi?ation £-~ (YI 
selection 

1 O sandcastle 

chrominance signal c=:J 7,16 MHz 
µH ~ 7 I 12 opF inputpul" 

5, 1 10 

l j I 
s FILTER r,mposite kH kH 30 

pF 
30 SECAM 

10k52 pF identification 

PAL/NTSC video 
SE CAM input 

18 6,8 3,3 reference NTSC 1 V (p-p) kH kn kS! -·{ 1 """'" BC548 
switch 

(clb)la) 10 kQ 10 kS1 l 1nF! 
y~~l y 10 kH L L t 

t chrnminance 
hue signal 

121 i 1) 131 111 
+12V +12V NTSC 3,58 PAL NTSC 4,43 NTSC 4.43 NTSC 3,58 SE CAM PAL 

Service switch 
switching voltages 7 Z87592 

(a) colour ON; hue OFF 
(c) colour ON; burst OFF Fig. 2 Application diagram. 
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DEVELOPMENT SAMPLE DATA 
This information is der1v~!d from development samples 

made available for evaluat•on. It does not m~cessarilv 

imply that the device will go into regular production. L. __ T_o_A·4-5-6o __ 

COLOUR TRANSIENT IMPROVEMENT CIRCUIT 

GENERAL DESCRIPTION 

The TDA4560 is a monolithic integrated circuit for colour transient improvement (CTI) and luminance 
delay line in gyrator technique in colour television re.ceivers. 

Features 

• Colour transient improvement for colour difference signals ( R-Y) and (B· Y) with tr;msient detecting-, 
storage- and switching stages resulting in high transients of colour difference output signals 

• A luminance signal path (Y) which substitutes the conventional Y-delay coil with an integrated 
Y-delay line 

• Switchable delay time from 720 ns to 1035 ns in steps of 45 ns 
• Output for the option of velocity modulation 

QUICK REFERENCE DATA 

Supply voltage (pin 10) Vp = V10.18 tyf). 12 \! 

Supply current (pin 10) Ip= 110 typ, 35 rnA 

(R-Y) and (B-Y) attenuation °'cd typ, 0 dB 

(R-Y) and (B-Y) output transient time ttr typ. 150 ns 

Adjustable Y-delay time td 720 to 1035 ns 

Y-attenuation °'y typ. 7 dB 
-------- ·-----·----·· 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT-102CS). 
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1111111 

switching voltage 

il>td = 0, 90, 180, 270 ns) 

TDA4560 

CLAMPING 
CIRCUIT 

15 

Jfine adjustment 
51 (t.td = 45 ns) 

13 

INTEGRATOR 
STAGE 

I PULSEFORMER I 
colour difference l 

I B-Y) -==ft 12 I I ' I 

470 pF 2 
22on 

' 

100pF I I 100pF I 330 pF 

Fig. 1 Blockdiagram. 

9 118 

470 

~pF 

Vp 
(+ 12VI 

Y-output 
ltd) 

velocity modulation output 
(td-90 ns) 

( R -Y) output 

( B-Y) output 

~2~0 
7,' 7287366 
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Colour transient improvement circuit TDA4560 

FUNCTIONAL DESCRIPTION 

The IC consists of two colour difference channels (B-Y) and (R-Y) and a luminance signal path (Y) as 
shown in Fig. 1. 

Colour difference channels 

The (B-Y) and (R-Y) colour difference channels consist of a buffer amplifier at the input, a switching 
stage and an output amplifier. The switching stages, which are controlled by transient detecting stages 
(differentiators), switch to a value that has been stored at the beginning of the transients. The 
differentiating stages get their signal direct from the colour difference detecting signal (pins 1 and 2). 
Two parallel storage stages are incorporated in which the colour difference signals are stored during 
the transient time of the signal. After a time of about 600 ns they are switched immediately (transient 
time of 150 ns) to the outputs. The colour difference channels are not attenuated. 

Y-signal path 

The Y-signal input (pin 17) is capacitively coupled to an input clamping circuit. Gyrator delay cells 
provide a maximum delay of 1035 ns including an additional delay of 45 ns via the fine adjustment 
switch (S1) at pin 13. Three delay cells are switched with two interstage switches dependent on the 
voltage at pin 15. Thus three switchable delay times of 90 ns, 180 ns or 270 ns less than the maximum 
delay time are available. A tuning compensation circuit ensures accuracy of delay time despite process 
tolerances. The Y-signal path has a 7 dB attenuation as a normal Y-delay coil and can replace this 
completely. The output is fed to pin 12 via a buffer amplifier. An additional output stage provides a 
signal of 90 ns less delay at pin 11 for the option of velocity modulation. 

RATINGS 

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

Supply voltage (pin 10) Vp ~ V10-18 

Voltage ranges to pin 18 (ground) 
at pins 1, 2, 12, 15 

at pin 11 

at pin 17 

Voltages ranges 
at pin 7 to pin 6 

at pin 8 to pin 9 

Currents 
at pins 6, 9 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

Note 

Pins 3, 4, 5, 6, 9, 13 and 14 d.c. potential not published. 

Vn-18 

V11-18 

V7_5 

V3_9 

± 16,9 

Ptot 

Tstg 

Tamb 

max. 13,2 v 

0 to Vp V 

0 to Vp - 3 V 

0 to 

0 to 

0 to 

max. 

max. 

7 v 

5 v 
5 v 

15 mA 

1,1 w 
-25 to+ 150 oc 

0 to + 70 oc 
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TDA4560 J 
CHARACTERISTICS 

Vp = V 10-18 = 12 V; T amb = 25 °c; measured in application circuit Fig. 2; unless otherwise specified 

parameter symbol min. typ, max. unit 

Supply (pin 10) 

Supply voltage Vp=V10-18 - 12 13,2 v 
Supply current Ip= 110 - 35 - mA 

Colour difference channels (pins 1 and 2) 

(R-Y) input voltage (peak-to-peak value) 
75% colour bar signal V1-18 - 1,05 - v 

(B-Y) input voltage (peak-to-peak value) 
75% colour bar signal V2-18 - 1,33 - v 

Input resistance R1, 2-18 - 12 - kn 

Vs V7 
0 dB (B-Y). (R-Y) signal attenuation-, - °'cd - -

V1 V2 

Output current (emitter follower with 
constant current source 0,5 mA) -17, 8 - 1,2 - mA 

(R-Y) and (B-Y) output signal transient time ttr - 150 - ns 

Y-signal path (pin 17) 

Y-input voltage (composite signal) 
(peak-to-peak value) V11-1s(p-p) - 1 - v 

Input resistance R17-18 - 20 - kn 

Internal bias voltage V11-1s - 2,3 - v 
Input current 

during picture content 117 - 8 - µA 
during synchronizing pulse -117 - 100 - µA 

. . . V11 V12 
7 dB Y-s1gnal attenuation -, - °'Y - -

. V17 V17 

Output current (emitter follower with 
constant current source 0,4 mA) -111, 12 - 1,2 - mA 

Frequency response (V15-18 = 0 V) 
at R14_ 1s = 1 kn f12-17 - 6 - MHz 

at R 14-18 = 1, 1 kn f12-17 - 4,5 - MHz 
--- -··----- -
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Colour transient improvement circuit 

parameter 

Y ·signal path (pin 17) (continued) 

Adjustable delay (switch S1 open) 

symbol 

at V 15-18 = 0 to 2,5 V; R 14-18 = 1 k.11 td 

at V15-18 = 0 to 2,5 V; R14·18=1,1 k.11 td 

at V15-18 = 3,5 tu 5,5 V; R14-18 = 1 k.11 td 

at V 15-18 = 3,5 to 5,5 V; R 14-18 = 1, 1 k.11 td 

at V15-18 = 6,5 to 8,5 V; R14-18 = 1 k.11 td 

at V 15-18 = 6,5 to 8,5 V; R 14-18 = 1, 1 k.11 td 

at V15.13 = 9,5 to 12 V; R14-18 = 1 k.11 td 

at V15.13 = 9,5 to 12 V; R14-18 = 1,1 k.11 td 

Fine adjustment delay (switch S1 closed) 
at V 13-18 = 0 V LHd 

Signal delay for velocity modulation (pin 11) 

with R 14-18 = 1 k.11 

with R 14-18 = 1, 1 k.11 

Thermal resistance 

l~rom ~-~c~ion to ~mb:t(in free air) Rth j-a 

l TDA4560 

~ 

min. typ. max. unit 

640 ns 

720 ns 

720 ns 

810 ns 

800 ns 

900 ns 

880 ns 

990 ns 

45 ns 

td - 80 ns 

td - 90 ns 

70 K/W 
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TDA4560 J 
APPLICATION INFORMATION 

luminance 

15k!1 

121 

lal:rl+12VI 

t--C=}--o I b I 
27 k!1 

+--C=}--olcl 

22k!1 

Y - output 
input signal 

(Y) 
~ Vp 

1330nF 

S1 
ltd) ltd-90ns) (+12V) 

18 17 16 

~~~: ~~~: Ibio 
I ,.., t " 
I l I I 

R :l:C : :R :i.:C 
111 i ". i 111 

+ d, 
(R-Y) IB-Y) 

~ 
colour difference 

input signals 

1,1 kn (45ns) 

15 14 13 

TDA4560 

12 

IB-Y) 
output 

11 

IR-YI 
output 

(1) Residual carrier reduced to 20 mV peak-to-peak ( R = 1 kil, C = 100 pF). 
(2) Switching sequence for delay times shown in Table 1. 

Fig. 2 Application diagram and test circuit. 

Table 1 Switching sequence for delay times. 

,----"-------
"----~--T-~ connection voltage at delay 

pin 15 time 
(a) (b) (c) (ns)* 

r----i 
x x x 0 to 2,5 V 720 
x x 0 3,5 to 5,5 V 810 
x 0 0 6,5 to 8,5 V 900 
0 0 0 9,5 to 12 V 990 

Where: X =connection closed; 0 =connection open. 

• When switch (S1) is closed the delay time is increased by 45 ns. 

Joly 19831 

10 

220 
n 
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DEVELOPMENT SAMPLE DATA 
This information is derivccJ frorn development samples 

made available for evaluation. It does not necessariiv 

impiy that thf~ device will uo into regular production l TDA5010 

-

TAPE END DETECTOR FOR VCR 

GENERAL DESCRIPTION 

The TDA5010 is designed to make digital switch pulses out of information coming from a pair of 
reflection light barriers and it also contains a logic switch array with an enable input. Specially intended 
for tape end detection and logic switching in VCR applications. 

Features 

• Two inputs for two light barriers 
• Output signal proportional to the ratio of the two currents 
• Balance adjustment for the inputs 
• Logic expander with enable input 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Voltage control inputs 
LOW 

HIGH 

Input current pins 1 and 2 

Power dissipation 

Storage temperature 

Operating ambient temperature 

PACKAGE OUTLINE 

16-lead DI L; plastic (SOT-38). 

Vee 
Ice 

V1L 

V1H 

11,2 

Ptot 

Tstg 

Tamb 

4,75 to 9 V 

typ. 1 mA 

0 to 0,8 v 
2 to 13 v 

typ. 130 µA 

max. 300 mW 

-25to+150 oc 

+ 5 to + 70 oc 

- ---· ---- -·- -
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Tape end detector for VCR JL TDA5010 

PINNING 1 IN1 current input 'j 

2 IN2 current input 2 

3 GND ground 

4 Vee positive supply 

5 TPI logic input 

G EOUT2 expanuer output 2 

} IN enable input 

TD~5010 8 EOUT3 expander output 3 

9 DES logic input 

10 INR logic input 

11 SWIT switch input 

12 IMS logic input 

7Z92272 
13 EOUT1 expander output 1 

14 CHECK check output 

15 ADJ1 balance adjustment 1 

16 ADJ2 balance adjustment 2 

FUNCTIONAL DESCRIPTION 

The logarithm of the two input currents coming out of the two 11ght barriers is obtained by use of two 
diodes and is fed to a differential anti log amplifier. Because the amplifier shows on its output the 
difference of the log of the input currents the output is proportional to the ratio of the two input 
currents. 

To suppress the sensitivity difference of the light barriers a balance adjusment at the input of the 
differential amplifier is used. The signal is then admitted to two Schmitt-trigger circuits which detect 
the "ON" and "OFF" case and add a small hysteresis to increase switching safetv. The signal is then 
led to a logic expander with an enable input, which can also be used for other switching functions in 
combination with an external microprocessor control. 

TRUTH TABLE 

7 

H 

L 

L 

L 
L 

I ~ 

inputs 

11 5 9 11 12 1~2 
~~~~~~~~~~-~~~~ 

x x x x x x 
L X X X X 11=12 

L X X X X 11 >12 

L X X X X 11< 12 
H 

H 

H 

H 

X X H X X 
x x x x 
X X X H X 

X X X L X 
I L H H X X X X 

L X X X X 
X H X X X 
X L X X X u ~ 

lff"~~ 
I H X H_ 

H X X 

I 
L X X 
X X H 

I ~ u 
x 
H 

L 

H 

L 

L 

x 
x 
x 
x 

Positive logic: 
H = HIGH state 0 • 

(the more positive 
voltage) 

L ~ LOW state= 0 
(the less positive 
voltage) 

------·-----------
November 1983 755 



TDA5010 J 
RATINGS 

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

Supply voltage Vee 

Power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

Vee= 5 V; Tamb = 25 °c 

Supply voltage 

Supply current 

Input amplifier 

Input current 

Input current 
for proper current divide function 

Balance adjustment* 
I i = 16 to 1200 µA 
after offset adjustment; pins 7 and 11 LOW; 
no change at pins 6 and 13 
with I 1 = 50 µA 
with 12 = 50 µA 
pins 6 and 13 react according truth table 
with I 1 = 100 µA 
with 12 = 100 µA 

Schmitt trigger 

Threshold voltage HIGH (pins 14 and 6) 
Threshold voltage LOW (pins 14 and 13) 
Hysteresis (pin 14) upper and lower trigger 

Logic inputs (Pins 5, 7, 9, 10, 11 and 12) 
Input voltage LOW 

_.... Input voltage HIGH 
- Input current 

Vi= OV 

Vi= OV 

Logic outputs (Pins 6, 8 and 13) 
Output voltage LOW 

I =2 mA 
Output voltage HIGH 

I= 50 µA 
Output leakage current 

V+>Vi>+0,45V 
Delay time at V cc= 4,75 V; T amb = 5 °c 

pins 5, 9, 10, 11, 12 to outputs 6, 8 and 13 
pin 7 to outputs 6, 8 and 13 

* Range expressed in input current quotient. 

756 November 1983 

Vee 

Ice 

12/l 1 
I 1/l2 

12/l 1 
I 1/l2 

V14 
V14 
V14 

V1L 
V1H 

15,7, 10, 11 

19,12 

Vol 

VoH 

lo 

td 
td 

Ptot 

Tstg 

Tamb 

min. 

4,75 

16 

2 

4 
4 

3,4 
1,9 

0,08 

0 
2 

2,4 

max. 

max. 

13,2 v 
300 mW 

-25 to+ 150 oc 

+ 5 to+ 70 oc 

typ. max. 

5 9 v 
2 mA 

10 mA 

1200 µA 

2 
2 

3,75 4,1 v 
2, 1 2,3 v 

0, 12 0,16V 

0,8 v 
13 v 

0,5 1,2 µA 
1 2,4 µA 

0,45 v 

Vee - v 

-10 µA 

5 µs 
3 µs 



DEVELOPMENT SAMPLE DATA 
This ~nforrnation is derived from development samples 

morle available for evaluation. It does not necessarilv 

imply that tfw device will go into regular production. 

V.H.F. MIXER/OSCILLATOR CIRCUIT 

GENERAL DESCRIPTION 

TDA5030 

The TDA5030 performs the v.h.f. mixer, v.h.f. oscillator; SAW filter i.f. amplifier and u.h.f. i.f. amplifier 
functions in television tuners. 

Functions: 

• A balanced v.h.f. mixer 
• An amplitude-{;ontrolled v.h.f. local oscillator 
• A surface accoustic wave filter i.f. amplifier 
• A u.h.f. i.f. preamplifier 
• A buffer stage for driving an external prescaler with the local oscillator signal 
• A voltage stabilizer 
• A u.h.f./v.h.f. switching circuit 

QUICK REFERENCE DATA 

Supply voltage (pin 15) 

Supply current 

Frequency range v.h.f. mixer 

Storage ternperatu re 

Operating ambient temperature 

PACKAGE OUTLINE 

VHF 

MIXER 

UHF IF 

PREAMPLIFIER 

3, 14 17 

18-lead OIL, plastic (SOT-102HE4). 

15 

TDA5030 

8 9 

Fig. 1 Block diagram. 

VF 

Ip 

Tstg 

Tamb 

BUFFERED 
OSCILLATOR 

OUTPUT 

SAW FILTER 

IF AMPLIFIER 

STAB! LIZER 
AND 

SWITCH 

12 

7Z92276 

10 to 13,2 v 
42 mA 

50 to 470 MHz 

-55 to + 125 oc 

-25 to +85 oc 

November 1983 757 
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TDA5030 J 
RATINGS 

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

Supply voltage (pin 15) Vp 

Input voltage (pins 1, 2, 4 and 5) 

Switching voltage (pin 12) 

Output currents 

Short-circuit time on outputs (pins 10 and 11) 

Storage temperature 

Operating ambient temperature 

Junction temperature 

CHARACTERISTICS 

Vi 

V12 

-110,11,13 

tss 

Tstg 

Tamb 

Tj 

max. 

0 to 

0 to 

max. 

max. 

-55 to 

-25 to 

max. 

Measured in circuit of Fig. 2; Vp = 12 V; Tamb = 25 oc; unless otherwise specified. 

parameter symbol min. typ. max. 

Supply 

Supply voltage V15.3 10 - 13,2 

Supply current I 15 - 42 55 

Switching voltage v.h.f. V12 0 - 2,5 

Switching voltage u.h.f. V12 9,5 - 13,2 

Switching current u.h.f. 112 ·- - 0,7 

V.H.F. mixer (including i.f. amplifier) 

Frequency range f 50 - 470 

Input conductance 
50 MHz G1 - 0,5 -

Input capacitance 
50 MHz Ci - 3 -

Noise figure 
50 MHz F - - 9 

200 MHz F - - 9 
300 MHz F - - 10 
470 MHz F - - 11 

Input voltage for 1% cross-modulation 
(in channel); Rp > 1 U1; tuned circuit 
with Cp = 22 pF; fres = 36 MHz V1.14 100 - -

Input voltage for 10 kHz pulling 
(in channel) at< 300 MHz V1.14 100 - -

Voltage gain Av 23 25 27 

758 November 1983 

14 v 
5 v 

14 v 
10 mA 

10 s 

+ 125 oc 

+85 oc 

+ 125 oc 

unit 

v 
mA 

v 
v 
mA 

MHz 

ms 

pF 

dB 
dB 
dB 
dB 

dBµV 

dBµV 

dB 
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V.H.F. mixer/oscillator circuit 

parameter 

U.H.F. preamplifier (including i.f. amplifier) 

Input conductance 

Input capacitance 

Noise figure 

Input voltage for 1 % cross-modulation 
(in channel) 

Voltage gain 

Optimum source admittance 

V.H.F. mixer 

Conversion transadmittance 

Output impedance 

V.H.F. oscillator 

Frequency range 

Frequency shift 
~Vb= 10%; 70 to 330 MHz 

Frequency drift 
~T = 15 K; 70 to 330 MHz 

Frequency drift 
from 5 s to 15 min after switching on 

V.H.F. local oscillator buffer stage 

Output voltage 
R L = 75 S1 

Output impedance 
f = 100 MHz 

SAW filter i.f. amplifier 

Input impedance 
Z10,11=2 kS1, f= 36 MHz 

Transimpedance 

Output impedance 
Zs,9 = 1,6 kS1; f = 36 MHz 

symbol 

G5 

C5 

F 

V5.14 

Av 

G5 

Sci-6,7 

Zo 

f 

M 

~f 

M 

V13 

Z13 

Zs,9 

Zs,9-10,11 

Z10, 11 

I 

I 

l~--T-D_A_5_0_30--
min =r~~max. unit 

-
-

-

91 

32 

-

-
-

70 

-

-

-

10 

-

-

-

-

I o.5 

I 3 6 

ms 

pF 

dB 

34 

3,3 

5,7 

·1,6 

20 

130 

220+j40 

3,3 

25+j20 

36 

520 

200 

250 

200 

dBµV 

dB 

ms 

ms 

kS1 

MHz 

kHz 

kHz 

kHz 

mV 

~~---- L--------~--~ 
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DEVELOPMENT SAMPLE DATA 
This information is derived frorn development samples 

made available for evaluation. lt does not necessarily 

imply that the device will go into regular production. 

TEA1002 ~ 

PAL COLOUR ENCODER AND VIDEO SUMMER 

The TEA 1002 is mainly intended for video games, add-on teletext applications and colour bar generators 
for video test equipment. It is a bipolar integrated circuit which converts binary colour information 
into a PAL composite video output suitable for driving a v.h.f./u.h.f. modulator. 

QUICK REFERENCE DATA 

Supply voltage (pin 10) 

Supply current at Vp = 12 V 

Input voltages (pins, 1, 2, 3, 4, 5, 12, 15, 18) 
LOW 
HIGH 

Composite video output voltage (pin 8) 
peak-to-peak value 

Operating ambient temperature range 
------------·---·--··--· . -----------·· 

CBF 
15 

PAL 12 
switch 

CSYNC 
input 

crystal 
input output 

GATE 

GATE 
BURST 

ENCODER 

TEA1002 

CHROMA 

ENCODER 

Vp = V10-16 

Ip= 110 

nom. 

typ. 

12 v 
70 mA 

0,8 v 
2,0 v 

V8-16(p-p) 

Tamb 

typ. 3 v 
~20 to +65 oc 

Vp = 12 V 

10 

PULSE 

STRETCHER 

LOGIC 

DECODER 

LUMINANCE 

ENCODER 

3,54 MHz clock 

17 

OUTPUT 

3,54 MHz 

t--------+-G logic 
inputs 

1-----+---+- I NV 

composite 
video to 
modulator 

d.c. adjust 
~-+-_....~>-+-- and colour 

bar switch 

'----------+--------1-----l-__J 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT-102CS). 

18 11 

CBLNK chroma band 
limiting 

Fig. 1 Block diagram. 

luminance 
to 

delay line 

luminance 
from 

delay line 7284851 
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TEA1002 J 
INV 

R 

G 

B 

CSYNC TEA1002 

'""' l delay 
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Fig. 2 Pinning diagram. 

GENERAL DESCRIPTION 

CBLNK 

3,54 MHz 

GND 

CBF 

} 8,86 MH; 
crystal 

PAL switch 

chroma band 
limiting 

Vp 

PINNING 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

INV inverting logic input 
R red logic input 
G green logic input 
B blue logic input 
CSYNC composite sync input 
luminance output to delay line 
luminance input from delay line 
composite video output to modulator 
d.c. adjust and colour bar switch 
Vp supply voltage(+ 12 V) 
chroma band limiting 

·PAL switch input 

crystal input 18 86 MHz 
crystal output I ' 
CBF colour burst flag input 
GND ground 
3,54 MHz clock output 
CB LN K composite blanking input 

The TEA 1002 PAL colour encoder and video summer IC has an internal 8,86 MHz oscillator from 
which the 4,43 MHz (R·Y) and 8-Y) waveforms are generated. For use in TV games systems, a 3,54 MHz 
clock output is provided which is buffered via the 2621 sync generator IC. The TEA 1002 accepts 
timing signals (composite sync burst gate, PAL switch and composite blanking) from the 2621 and 
4-bit binary coded logic inputs giving colour information from the 2636 programmable video interface 
IC. The resulting output, which has an adjustable d.c. level, is a 16 colour (including black and white) 
composite video signal, based on 75% colour bars. Alternatively, with one of the colour inputs 
connected to ground and the d.c. adjustment disabled, the TEA 1002 can be used as a general purpose 
video encoder providing standard 95% colour bars from RGB logic inputs, suitable for applications 
such as add-on teletext. 

- RATINGS 

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

Supply voltage (pin 10) Vp ~ V1Q-16 

Input voltage (pins 1, 2, 3, 4, 5, 12, 15, 18) 
HIGH 

Storage temperature range 

Operating ambient temperature range 

762 January 1982 

Tstg 

Tamb 

max. 13,2 V 

max. Vp V 

-25to+125 oc 

-20 to +65 oc 



PAL colour encoder and video summer TEA1002 

CHARACTERISTICS 

Tamb = 25 °c; Vp = 12 V; measured in Fig. 8; unless otherwise specified 

min. typ. max. 

Supply voltage Vp=V10-16 10,8 12 13,2 v 
Supply current Ip= 110 70 mA 

Clock output (pin 17) (notes 1 and 2, Fig. 6) 

Clock cycle time T 282 ns 

Output voltage (peak-to-peak value) 
measured into 30 pF load capacitance V11-16(p-pl 4 6 v 

Output rise time into 30 pF load tr 4 30 ns 

Output fall time into 30 pF load tf 10 30 ns 

Clock pulse width LOW 
measured at+ 0,8 V after restoration tL 100 140 ns 

Clock pulse width HIGH 
measured at+ 2,4 V after restoration tH 100 130 ns 

<( 
I-
<( Oscillator stability (pins 13, 14) (notes 3 and 4) 
Q 
w Variation in internal 4,43 MHz reference clock frequency 
..J 
c.. temperature range: -20 to+ 25 oc lifosclt. T --0,8 Hz/K 
2 +25 to+ 70 oc Maselli T --2,6 Hz/K <( 
C/l 

I- supply voltage range: 10,8 to 13,2 V Mosclf>Vp --25 Hz/V 
z 
w 
2 Timing inputs (pins 5, 12, 15, 18) (Fig. 3) 
c.. 
0 Input voltage LOW V1 '- 0,8 v 
..J 
w 

Input voltage HIGH V1H 2 Vp v > w 
Q Input current LOW (d.c.); Vi= 0 V Ill 100 µA 

Input current HIGH (d.c.); Vi= 12 V l1H 100 µA 

Input capacitance C1 10 pF 

Input rise and fall times tr, tf 200 ns -
Colour code inputs (pins 1, 2, 3, 4) (note 6) 

Input voltage LOW VIL 0,8 v 
Input voltage HIGH V1H 2 Vp v 
Input current LOW (d.c.), Vi= 0 V l1L 100 µA 

Input current HIGH (d.c.); Vi= 12 V l1H 100 µA 

Input capacitance C1 10 pF 



TEA1002 

CHARACTERISTICS (continued) 

Composite video output (pin 8) (note 5, Table 1) 

Output voltage (peak-to-peak value) 
sync tip to white 

Residual chroma voltage on white 
(r.m.s. value) (4,43 MHz) 

Sync tip d.c. levels 
for v9-16 = 12 v 
for V9-16 < 9 V 

D.C. output adjustment (pin 9) 

D.C. adjustment voltage range 

where fl V8-16 =fl V9-16 

Applied voltages to guarantee 
75% colour bars 
95% colour bars 

Chroma band limiting (pin 11) 

Internal impedance at pin 11 

Notes 

V8-16(p-p) 

V8-16(rms) 

Vs-16 
V8-16 

min. I typ. I max. 

-=--t3~f=-v 
I I 

I 30 ' mV 

I 
5,1 v 
2,6 v 

9,5 ' 12 v 

4 

I 1.5 

v 
3 v 

kS/, 

1. This circuit assumes capacitive coupling to the N-MOS games IC (see Fig. 5). 

?.. The integrated circuit gates the CBF and CSYNC signals to provide a 'frame offset' which lengthens 
two clock periods by 56 ns every field. This provides a subcarrier/line frequency relationship of 
fsc = 283% f1 + 25 Hz which gives an optimum picture response. 

3. These figures hold for a typical quartz crystal as specified below: 
Crystal catalogue no. 4322 143 04051, used in series with 20 pF trimmer capacitance (CL)· 

motional resistance ( R 1): typ. 15 n; max. 60 S2 
static capacitance (CO): typ. 5 pF; max. 6 pF. 

4. These figures exclude the temperature dependence of the crystal and load capacitance (CL)· 

5. The chroma/luminance phase inequality can be compensated by an external delay line connected 
between pins 6 and 7 (see Fig. 8). 
For measurements on the composite video output use the circuit as shown in Fig. 7. 

6. To generate standard colour bar signals, pin 1 must be grounded externally. 

APPLICATION INFORMATION 

The function is described against the corresponding pin number 

1. Inverting logic input 

When this pin is connected to ground, the logic inputs on pins 2, 3 and 4 are decoded as R, G 
and B respectively and the chrominance signal at the output is at its full amplitude. If this pin 
is taken HIGH (> 2 V) the logic inputs are decoded as R, G and Band the chrominance signal 
is reduced to half its full amplitude (see Table 1 ). 

2, 3, 4. Red, green and blue logic inputs 

5. Composite sync input 

This pin requires a negative logic composite sync signal (CSYNC). The signal is also gated with 
CBF to control a frame offset phase adjustment for the 3,54 MHz clock (see pins 13 and 14). 

764 January 1982 



PAL colour encoder and video summer TEA1002 

6, 7. Luminance delay line 

The combined luminance and sync signal appearing at pin 6 must be d.c. coupled to pin 7 via 
an appropriate luminance delay line or resistor network. The resistors must have a tolerance of 
± 5% (see Fig. 7). 

8. Composite video output 

The output is internally buffered by an emitter fol lower stage giving a nominal output voltage 
of 3 V sync-white. The d.c. level is temperature compensated and can be continuously adjusted 
over a nominally 2,5 V range via an input on pin 9. 

9. D.C. adjustment and colour bar switch 

This pin provides the dual function of d.c. level adjustment for the composite video output 
stage and colour bar standard selection. An adjustment of V9.16 from 9,5 V to 12 V will 
cause a corresponding change of output sync tip level from 3 V to 5,5 V (nominal values). 

With V9.16;;;, 4 V the luminance levels are set to give 75% (E.B.U.) colour signals when using 
the RGB inputs with pin 1 grounded. With V9.16 < 3 V the output levels will be changed to 
give 95% (B.B.C.) colour signals (see Table 1). Thus d.c. adjustment can only be obtained with 
75% colours. 

10. Supply voltage (+ 12 V) 

11. Chroma band limiting 

This pin is connected internally to the chrominance summing junction and may be used to limit 
the bandwidth of the chroma signal by connecting it to a 4,43 MHz tuned filter via a blocking 
capacitor. The internal impedance is nominally 1,5 k£?.. If a filter is used at this point, then the 
delay of the chroma signals must be compensated by an appropriate luminance delay line 
between pins 6 and 7. 

12. PAL switch 

This pin requires a logic signal at half line frequency to control the phase of the ( R-Y) modulator 
and the burst signal. 

13, 14. 8,86 MHz crystal 

15. 

An 8,867238 MHz crystal in series with a trimmer capacitor is connected between these pins to 
form part of an oscillator. The output of the oscillator is divided to provide the four subcarrier 
phases required in the encoder. 

The 8,86 MHz signal is also divided by 2Y2 to give a 3,54 MHz clock input to the 2621 sync 
generator IC. A phase correction is made after every field to ensure the correct subcarrier to 
line frequency relationship. 

Colour burst flag 

This pin requires a positive logic signal to enable the colour burst encoder. 

16. Ground (0 V) 

17. Clock output 

The 3,54 MHz clock signal from this pin must be a.c. coupled to the 2621 sync generator IC. 

18. Composite blanking 

This pin requires a positive logic composite blanking signal. The colour logic inputs at pins 1 
to 4 are gated to logic 'O' when this input is HIGH. 

1 
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TEA1002 

APPLICATION INFORMATION (continued) 

Table 1. Logic inputs and composite video output 

- f~ ,;:?"~;,4 ~'°'""' nominal outputs 

R G B I ;NV I 
luminance 
V9_15;;;,4 V 

(%) 

luminance 
V9_15<;;3V 

(%) 

' 
1 -0-- -~--- 0 -;-~ck 0 l'.' 0 

2 1 0 0 0 red 22,5 ll 47,5 

3 0 0 0 green 44 i3 69 
0 

4 1 1 0 0 yellow 66,5 u 91,5 

5 0 0 0 blue 8,5 ::J 33,5 
ro 

6 0 0 magenta 31 w 56 -

L 

:::J 
0 
0 
u 

o::i --

chroma chroma 
phase amplitude 

(degrees) (%black-white) 

103 

241 

167 

347 

61 

7 0 0 cyan 52,5 6" 77,5 6" 283 

8 0 white 100 ~ I 100 g; --

±48 

± 44 

±33 

± 33 

± 44 

± 48 

~~ - --~- - ~-- ~0-- -~1 1:::: --~ 3~~1,5 ~~~5 --+-2;3 ± 24 

11 0 magenta 56 61 ± 22 

j~ u : ~ .. -~- ~~:J~~--~ ~;: __ J_[ __ ~_l~-~-_l_~-~ 
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Fig. 3 Timing diagram (signals supplied from sync generator IC). 
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RL 
(kD) 1--+----+--+--+-+--f-l-+-+--+---+--+-+--+--f-l-+-+---+----+--+-+----1 

2 t-+--+--~-+--+--+-+-+--~~--+-+-+-+--+--+---+--+--+--+-+-< 
1-+----+---+--+-+--f-I- safe operating-+--+--+---+---+---+--+-+--..___, 
r+-----1----1.c+--+--+-+--+--+ region +--t--f-1--t-+-+-+-+--+--+--l 

'b 
N 

3 4 

2,4 V (VoH) ---<+ 

O,BV (Voll 

5 6 
sync tip position (V) 

Fig. 5 Clock coupling circuit. 

Fig. 4 Safe operating area for 
load resistor ( R Ll at pin 8 as a 
function of sync tip d.c. posi
tion. 

7Z84853 

ov -~'-----------+\-------1+-+--------+--\--
1-07V 
L. restoration level ..,__tL- -1H-

1zs4s49 

TEA 1002 

(± 5%) 
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Fig. 6 Clock output waveform at pin 17 to the input of the 2621. 

1 U2 
(±5%) 

Fig. 7 Connections for pins 6 and 7 when no luminance delay line 
is used. 
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DEVELOPMENT SAMPLE DATA 
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