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FUNCTIONAL INDEX 

type number description 

VISION 1.F. CIRCUITS 

Economical circuits 

TDA2540; 0 
TDA2541; Q 
TDA2542; 0 
TDA2544; Q 
TDA2548; Q 

TDA2549 

i.f. amplifier and demodulator; NPN tuners 
i.f. amplifier and demodulator; PNP tuners 
i.f. amplifier and demodulator; PNP tuners (E and L standards) 
i.f. amplifier and demodulator; MOS tuners 
i.f. amplifier and demodulator; PNP tuners 

i.f. amplifier and demodulator for multistandard TV receivers 

High-performance circuits 

TDA3540; 0 
TDA3541; Q 

i.f. amplifier and demodulator; NPN tuners 
i.f. amplifier and demodulator; PNP tuners 

COLOUR DECODING CIRCUITS 

TCA640 
TCA650 
TCA660B 

TDA3501 
TDA3505 

TDA3506 

TDA3510 
TDA3560 
TDA3561A 
TDA3562A 
TDA3563 

TDA3564 
TDA3565 
TDA3566 
TDA3590A 
TDA3592A 

chrominance amplifier for SECAM or PAL/SECAM decoders 
chrominance demodulator for SECAM or PAL/SECAM decoders 
contrast, saturation and brightness control circuit 
for colour difference and luminance signals 
video control combination 
PAL/SE CAM video control with automatic cut-off control; 
-(B-Y) and -(R-Y) input 
PAL/SECAM video control with automatic cut-off control; 
+ ( B-Y) and + (R-Y) input 

PAL decoder 
PAL decoder 
PAL decoder 
PAL/NTSC decoder 
NTSC decoder 

NTSC decoder without RGB inputs 
PAL decoder 
PAL/NTSC decoder 
SECAM processor circuit (improved TDA3590) 
SECAM/PAL transcoder 

PAL decoder 
multistandard decoder for -( B-Y) and -( R-Y) signals 
multistandard decoder for+ ( B-Y) and+ ( R-Y) signals 
colour transient improvement circuit 

FUNCTIONAL 
INDEX 
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921 
929 
937 
951 
971 

979 

1197 
1197 

741 
749 

757 
1169 

1177 

1185 

1193 
1207 
1217 
1229 
1245 

1255 
1265 
1273 
1299 
1315 

TDA4510 
TDA4555 
TDA4556 
TDA4560 
TDA4565 colour transient improvement circuit; output signal 180 µs less delayed 

1553 
1559 
1559 
1567 
1573 

TDA4580 
TDA8442 

video control combination with automatic cut-off control 
12 C bus interface for colour decoders 

1579 
1633 
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type number description 

VERTICAL DEFLECTION CIRCUITS 

TDA2653A 
TDA2654S 
TDA2655B 
TDA3651 
TDA3651A; AO 

TDA3652; 0 
TDA3653; A 
TDA3654; Q 

vertical deflection circuit; Pl L-S4; 30AX systems and monitors 
vertical deflection circuit; monochrome, 110°; tiny-vision colour, 90° 
vertical deflection circuit; colour and monochrome, goo 
vertical deflection circuit 
vertical deflection circuit 

vertical deflection circuit 
60 V vertical deflection circuit with protection circuit 
60 V vertical deflection circuit with protection circuit; goo and 110° 

SYNC PROCESSORS: HORIZONTAL; VERTICAL 

page 

1103 
1111 
1119 
1329 
1337 

1345 
1351 
1359 

TBA920S horizontal combination 735 
TDA2577 A sync circuit with vertical oscillator and driver stages 997 
TDA2578A sync circuit with vertical oscillator and driver stages 1011 
TDA257g sync circuit with synchronized vertical divider system and output stages 1025 
TDA2593 horizontal combination 1067 

TDA2594 
TDA2595 

TDA3586 

horizontal combination with transmitter identification 
horizontal combination with transmitter identification 
and protection circuits 
horizontal and vertical sync processor 

DIGITAL VIDEO PROCESSING 

SAA9001PB; EB 
SAA9010 
SAA9020 
SAAgo30 
SAA9040 

SAA9050 
SAAg057 
SAA9058 

317K-bit CCD memory 
picture enhancement processor 
field memory controller 
background memory controller 
computer controlled teletext extension 

digital multistandard decoder ( 12 C bus interface) 
clock generator circuit 
sample-rate converter 

AID; DIA CONVERTERS 

PNA750g 
PNA7518 
TDA1534 

SOUND CIRCUITS 

TBA120U 
TDA1013A 
TDA1015 
TDA1015T 
TDA1029 

TDA1512;0 
TDA1514 
TDA1520; Q 
TDA1520A; AO 
TDA1521 

7-bit, 22 MHz, 3-state output, A/D converter 
8-bit, 30 MHz, multiplying D/A converter 
14-bit A/D converter 

sound i.f. amplifier/demodulator 
4 W audio power amplifier with d.c. volume control 
1 to 4 W audio power amplifier 
0,5 W audio power amplifier 
signal sources switch (4 x two channels) 

12 to 20 W hi-fi audio power amplifier 
40 W high-performance hi-fi amplifier 
20 W hi-fi audio power amplifier 
20 W hi-fi audio power amplifier; complete SOAR protection 
2 x 12 W hi-fi power amplifier 
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1075 

1083 
1291 

545 
553 
569 
583 
5g3 

603 
635 
641 

207 
215 
857 

729 
771 
775 
785 
791 

811 
817 
823 
s2g 
835 



_____ J 
type number 

TDA1524A 
TDA2543 
TDA2545A 
TDA2546A 
TDA2555 

TDA2556 
TnA?'i'i7 

TDA2611A 
TDA2791 
TDA2795 

TDA3800G 
TDA3800GS 
TDA3803A 
TDA3806 
TDA3810 
TDA8405 

description 

stereo-tone/volume control circuit 
AM sound i.f. circuit for French standard 
quasi-split-sound circuit 
quasi-split-sound circuit with 5,5 MHz demodulation 
dual TV sound demodulator (8-stage limiter) 

quasi-split-sound circuit with dual sound demodulators 
dual TV sound demodulator (5-stage limiter) 
5 W audio power amplifier 
TV sound combination; volume, treble, bass 
TV stereo/dual sound identification decoder 

stereo/dual TV sound processor (dynamic selection) 
stereo/dual TV sound processor (static selection) 
stereo/dual TV sound decoder 
multiplex PLL stereo decoder 
spatial, stereo and pseudo-stereo sound circuit 
TV and VTR stereo/dual sound processor (1 2 C bus control) 

VIDEO RECORDER CIRCUITS 

SAA5235 dataline slicer for VCR 
TDA0820T double balanced modulator/demodulator 
TDA2501 PAL/NTSC encoder 
TDA2504P; T FM modem for VCR (8 mm) 
TDA2507; T FM modulator controller 

TDA2730 
TDA2740 
TDA3724 
TDA3725 
TDA3730 

TDA3740 
TDA3755 
TDA3760 
TDA3765 
TDA3771 

TDA3780 
TDA3791 
TEA2000 

FM limiter/demodulator (VCR) 
amplifier and drop-out identification circuit (VCR) 
SE CAM identification circuit for VCR 
SE CAM ( L) chrominance signal processor for VCR 
frequency demodulator and drop-out compensator (VCR) 

video processor/frequency modulator for VCR 
PAL/NTSC sync processor for VCR (VHS system) 
PAL chrominance signal processor for VCR (VHS system) 
NTSC chrominance signal processor for VCR (VHS system) 
video processor for VCR 

frequency modulator for VCR 
band selector and window detector 
PAL/NTSC colour encoder 

VIDEO CAMERA CIRCUITS 

SAA1043 
SAA1044 
TDA4301 
TDA4301T 
TDA4302;T 

TDA4303;T 
TDA4305 
TDA4305T 
TDA4306;T 

universal sync generator 
subcarrier coupler circuit 
vertical driver (video camera) 
vertical driver (video camera) 
pixel generator circuit (video camera) 

white processing encoder (video camera) 
horizontal driver circuit (video camera) 
horizontal driver circuit (video camera) 
master gain circuit (video camera) 
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945 
959 
965 
985 

991 
985 

1093 
1139 
1151 

1429 
1429 
1437 
1445 
1451 
1613 

457 
767 
865 
871 
913 

1127 
1135 
1367 
1369 
1373 

1379 
1387 
1397 
1405 
1413 

1419 
1323 
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221 
237 

1455 
1459 
1463 

1469 
1479 
1485 
1491 
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FUNCTIONAL 
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type number 

VIDEO GAMES 

description 

SAA 1099 stereo sound generator for sound effects and music synthesis; 
µC controlled 

TDA2505 SE CAM encoder (video games) 
TDA2506 SECAM encoder; PAL/SECAM transcoding 
TDA2506T SECAM encoder; PAL/SECAM transcoding 

REMOTE CONTROL SYSTEMS 

For general purpose applications 

SAF1032P 
SAF1039P 

receiver/decoder for infrared operation 
remote transmitter for infrared operation 

For sophisticated video systems 

SAA3004P; T 
SAA3006 
SAA3028 
TDA3047P; T 
TDA3048P; T 

remote control transmitter for infrared operation 
low voltage infrared remote control transmitter (RC-5) 
infrared remote control transcoder (RC-5); 12 C bus compatible 
infrared receiver circuit; V 0 = positive 
infrared receiver circuit; V 0 =negative 

page 

273 
881 
889 
901 

715 
715 

293 
303 
317 

1157 
1163 

TUNING SYSTEM 

Display drivers 

PCF2100P; T 
PCF2110P; T 
PCF2111P;T 
PCF2112P;T 
PCF8576T;U 

LCD duplex driver; 40 segments 57 

PCF8577P; T 

PCF8577 AP; AT 

SAA1060 
SAA1061 
SAA 1062A; AT 

Clock timers 

PCF8573P;T 

Tuning circuits 

SAA 1057 
SAA1300 
SAB1164 
SAB1165 
SAB1256P 

SAB3013 
SAB3035 
SAB3036 
SAB3037 
TDA8400 

LCD duplex driver; 60 segments and 2 LEDs 67 
LCD duplex driver; 64 segments 77 
LCD driver; 32 segments 87 
universal LCD driver for low MUX rates (1 : 1to1 : 4); 12 C bus interface 155 

LCD direct (32 segments) or duplex (64 segments) driver 
with 12 C bus interface 
LCD direct (32 segments) or duplex (64 segments) driver 
with l2 C bus interface; different slave address 
LED display/interface circuit 
LED driver/output port expander 
LCD display/interface circuit 

clock/calender with serial I /0 (12 C bus) 

radio tuning PLL frequency synthesizer (SYMO 11) 
tuner switching unit 
sensitive 1 GHz divider-by-64; R0 = 1 kD 
sensitive 1 GHz divider-by-64; R0 = 0,5 kD 
sensitive 1 GHz divider-by-256 

6 function analogue memory; µC controlled 
computer interface for tuning and control (CIT AC), 8 DA Cs; 12 C bus 
computer interface for tuning and control (CITAC), no DACs; 12 C bus 
computer interface for tuning and control (CITAC), 4 DACs; 12 C bus 
computer interface prescaler-synthesizer 

191 

191 
255 
261 
267 

123 

245 
289 
647 
647 
653 

659 
667 
683 
699 
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type number description 

FUNCTIONAL 
INDEX 
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TEXT DECODER SYSTEMS 

SAA5020 
SAA5025D 

SAA5030 
SAA5040A 
SAA5040B 

SAA5040C 
SAA5041 
SAA5042 
SAA5043 
SAA5045 

SAA5050 
SAA5051 
SAA5052 
SAA5053 
SAA5054 

SAA5055 
SAA5056 
SAA5057 
SAA5070 
SAA5230 

SAA5240A 

SAA5240B 

SAA5350 
SAA5355 

MISCELLANEOUS 

PCF8574P;T 
TOA 1082 
TDA2581; Q 

TDA2582; Q 

TDA4500 

TDA4501 
TDA4503 
TDA4505 
TDA5030 
TDA6800; T 

TDA8440 
TEA1039 

teletext timing chain circuit (625 lines) 
teletext timing chain for USA 525 line system (USTIC); 
40 characters per row, 24 rows (8 TV lines per row) 
teletext video processor 
Teletext Acquisition and Control (TAC) circuit; giving status box 
TAC, without giving status box 

TAC, giving different status box 
TAC, different remote control commands 
TAC, different remote control commands 
TAC, boxed channels information display 
Gearing and Address Logic Array (GALA) for USA teletext; 
525 line system 

teletext character generator (English) 
teletext character generator (German) 
teletext character generator (Swedish) 
teletext character generator (Italian) 
teletext character generator (Belgian) 

teletext character generator (US ASCII) 
teletext character generator (Hebrew) 
teletext character generator (Cyrillic) 
peripheral IC for viewdata (LUCY); µC controlled 
teletext video processor (successor to SAA5030) 

computer controlled teletext circuit (CCT); 625-line system 
(English, German, Swedish) 
computer controlled teletext circuit (CCT); 625-line system 
(Italian, German, French) 
EU ROM, CRT controller (CEPT standard) 
FTFROM, CRT controller 

remote 8-bit 1/0 with 12 C bus interface 
east-west correction driver circuit 
control circuit for SMPS 
control circuit for PPS 
small signal combination for monochrome TV receivers 

small signal combination for colour TV receivers 
small signal combination for B/W TV receivers 
small signal combination for colour TV receivers 
mixer/oscillator for VHF tuner 
video modulator circuit 

video/audio switch for CTV receivers 
control circuitry for SMPS 
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335 
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363 
363 

363 
363 
363 
363 

383 

391 
391 
391 
391 
391 

391 
391 
391 
415 
445 

463 

463 
489 
517 

141 
805 

1041 
1053 
1497 

1509 
1523 
1537 
1595 
1599 
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type number 

MAB8051AHP; AHWP 
MAB8441P; T 
MAB8442P 
MAF8051AHP; AHWP 
MAFBOA51AHP; AHWP 

PCBBOC51P; WP 
MAF8441 P 
MAF84A41P 

MAF8442P 
MAF84A42P 

PCF84C40D;P;T 
MAB8461P; T 
MAF8461P 
MAF84A61P 

MAB8032AHP; AHWP 

MAB8040H LP; H LWP 
MAF8040HLP 
MAF80A40H LP 

PCF84COOB; T; WP 
MAB8050HP; HWP 

MAF8050HP 
MAF80A50HP 

MAB8052AHP; AHWP 

Miscellaneous 

PCB8582 
PCF8570P;T 
PCF8571P;T 

FUNCTIONAL 
INDEX 

description 

~AMl~~O~ 128 4K 
128 4K 
128 4K 

128 I 4K 
128 4K 

I 
128 4K 
128 4K 
128 4K 

128 4K 
128 4K 

128 4K 
128 6K 
128 6K 
128 6K 

256 

256 
256 
256 

256 
256 4K 

256 4K 
256 4K 

256 BK 

mask-programmable ROM 
plus 8-bit LED driver 
plus 8-bit LED driver 
like MAB8051 AH; extended temperature 
like MAB8051 AH; automotive temperature; 
reduced frequency 

mask-programmable ROM 
plus 8-bit LED driver; extended temperature 
plus 8-bit LED driver; automotive temperature; 
reduced frequency 
plus 8-bit LED driver; extended temperature 
plus 8-bit LED driver; automotive temperature; 
reduced frequency 

page 

33 
41 
43 
33 

33 

45 
41 

41 
43 

43 

95 
plusB-bitLEDdriver 41 
plus 8-bit LED driver; extended temperature 41 
plus 8-bit LED driver; automotive temperature; 
reduced frequency 41 
ROM-less version of MAB8052AH 35 

ROM-less version of MAB8050H 37 
ROM-less version of MAB8050H; extended temperature 37 
ROM-less version of MAB8050H; automotive 
temperature; reduced frequency 37 
bond-out version of PCF84CXX family 95 

37 

like MAB8050H; extended temperature 37 
like MAB8050H; automotive temperature; 
reduced frequency 37 
mask-programmable ROM 35 

256 x 8 EEPROM with 12 C bus interface 
256 x 8 static RAM with l 2 C bus interface 
128 x 8 static RAM with 12 C bus interface 

49 
99 

111 

xi 





NUMERICAL INDEX 

type number description 

SINGLE-CHIP 8-BIT MICROCONTROLLERS 

RAM ROM 

MAB8031AHP 128 - ROM-less version of MAB8051 AH 
MAB8031AHWP 128 - ROM-less version of MAB8051AH 

MAB8032AHP 256 - ROM-less version of MAB8052AH 
MAB8032AHWP 256 - ROM-less version of MAB8052AH 

MAB8035HLP 64 - ROM-less version of MAB8048H 
MAB8035HLWP 64 - ROM-less version of MAB8048H 

MAB8039HLP 128 ROM-less version of MAB8049H 
MAB8039HLWP 128 - ROM-less version of MAB8049H 

MAB8040HLP 256 ROM-less version of MAB8050H 
MAB8040HLWP 256 ROM-less version of MAB8050H 

MAB8048HP 64 1K 
MAB8048HWP 64 1K 

MAB8049HP 128 2K 
MAB8049HWP 128 2K 

MAB8050HP 256 4K 
MAB8050HWP 256 4K 

MAB8051AHP 128 4K mask-programmable ROM 
MAB8051AHWP 128 4K mask-programmable ROM 

MAB8052AHP 256 8K mask-programmable ROM 
MAB8052AHWP 256 8K mask-programmable ROM 

MAB8401B 128 bond-out version for MAB84XX 
family plus 8-bit LED driver 

MAB8401WP 128 bond-out version for MAB84XX 
family plus 8-bit LED driver 

MAB8411P 64 1K plus 8-bit LED driver 
MAB8411T 64 1K plus 8-bit LED driver 

MAB8421P 64 2K plus 8-bit LED driver 
MAB8421T 64 2K plus 8-bit LED driver 

MAB8422P 64 2K plus 8-bit LED driver 

MAB8441P 128 4K plus 8-bit LED driver 
MAB8441T 128 4K plus 8-bit LED driver 

MAB8442P 128 4K plus 8-bit LED driver 

MAB8461P 128 6K plus 8-bit LED driver 
MAB8461T 128 6K plus 8-bit LED driver 

NUMERICAL 
INDEX 

package code page 

DIL-40, SOT-129 33 
44-PLCC, SOT-187A 33 

DIL-40, SOT-129 35 
44-PLCC, SOT-187A 35 

DIL-40, SOT-129 37 
44-PLCC, SOT-187A 37 

DIL-40, SOT-129 37 
44-PLCC, SOT-187A 37 

DIL-40, SOT-129 37 
44-PLCC, SOT-187A 37 

DIL-40, SOT-129 37 
44-PLCC, SOT-187A 37 

DI L-40, SOT-129 37 
44-PLCC, SOT-187A 37 

DI L-40, SOT-129 37 
44-PLCC, SOT-187A 37 

DIL-40, SOT-129 33 
44-PLCC, SOT-187A 33 

DIL-40, SOT-129 35 
44-PLCC, SOT-187A 35 

28/28 Piggy-back 41 

68-PLCC, SOT-188A 41 

DIL-28, SOT-117D 41 
S0-28, SOT-136A 41 

DIL-28, SOT-117D 41 
S0-28, SOT-136A 41 

DIL-20, SOT-146 43 

DIL-28, SOT-117D 41 
S0-28, SOT-136A 41 

DI L-20, SOT-146 43 

DIL-28, SOT-117D 41 
S0-28, SOT-136A 41 
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type number description 

SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued) 

RAM ROM 

MAF8031AHP 128 ROM-less version of MAB8051AH; 
extended temperature 

MAF8031AHWP 128 ROM-less version of MAB8051AH; 
extended temperature 

MAF80A31AHP 128 ROM-less version of MAB8051AH; 
automotive temperature; reduced 
frequency 

MAFBOA31AHWP 128 - ROM-less version of MAB8051AH; 
automotive temperature; reduced 
frequency 

MAF8035HLP 64 ROM-less version of MAB8048H; 
extended temperature 

MAF80A35H LP 64 ROM-less version fo MAB8048H; 
automotive temperature; reduced 
frequency 

MAF8039HLP 128 ROM-less version of MAB8049H; 
extended temperature 

MAF80A39H LP 128 ROM-less version of MAB8049H; 
automotive temperature; reduced 
frequency 

MAF8040HLP 256 ROM-less version of MAB8050H; 
extended temperature 

MAF80A40H LP 256 ROM-less version of MAB8050H; 
automotive temperature; reduced 
frequency 

MAF8048HP 64 1K like MAB8048H; extended 
temperature 

MAF80A48HP 64 1K like MAB8048H; automotive 
temperature; reduced frequency 

MAF8049HP 128 2K like MAB8049H; extended 
temperature 

MAF80A49HP 128 2K like MAB8049H; automotive 
temperature; reduced frequency 

MAF8050HP 256 4K like MAB8050H; extended 
temperature 

MAF80A50HP 256 4K like MAB8050H; automotive 
temperature; reduced frequency 

MAF8051AHP 128 4K like MAB8051AH; extended 
temperature 

Operating temperature range: 0 to 70 oc. 
Extended temperature range: -40 to + 85 oc. 
Automotive temperature range: -40 to+ 110 °c. 

J"ly 19861 

package code page 

DIL-40, SOT-129 33 

44-PLCC, SOT-187A 33 

DI L-40, SOT-129 33 

44-PLCC, SOT-187A 33 

DI L-40, SOT-129 37 

DIL-40, SOT-129 37 

DIL-40, SOT-129 37 

DIL-40, SOT-129 37 

DIL-40, SOT-129 37 

DI L-40, SOT-129 37 

DIL-40, SOT-129 37 

DIL-40, SOT-129 37 

DIL-40, SOT-129 37 

DIL-40, SOT-129 37 

DIL-40, SOT-129 37 

DIL-40, SOT-129 37 

DIL-40, SOT-129 33 



type number description 
-~~----··---

SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued) 

RAM ROM 

MAF8051AHWP 128 4K like MAB8051 AH; extended 
temperature 

MAF80A51AHP 128 4K like MAB8051AH; automotive 
temperature; reduced frequency 

MAF80A51AHWP 128 4K like MAB8051 AH; automotive 
temperature; reduced frequency 

MAF8411P 64 1K plus 8-bit LED driver 
and extended temperature 

MAF84A 11P 64 1K plus 8-bit LED driver; automotive 
temperature; reduced frequency 

MAF8421P 64 2K plus 8-bit LED driver 
and extended temperature 

MAF84A21P 64 2K plus 8-bit LED driver; automotive 
temperature; reduced frequency 

MAF8422P 64 2K plus 8-bit LED driver 
and extended temperature 

MAF84A22P 64 2K plus 8-bit LED driver; automotive 
temperature; reduced frequency 

MAF8441P 128 4K plus 8-bit LED driver; 
extended temperature 

MAF84A41P 128 4K plus 8-bit LED driver; automotive 
temperature; reduced frequency 

MAF8442P 128 4K plus 8-bit LED driver; 
extended temperature 

MAF84A42P 128 4K plus 8-bit LED driver; automotive 
temperature; reduced frequency 

MAF8461P 128 6K plus 8-bit LED driver; 
extended temperature 

MAF84A61P 128 6K plus 8-bit LED driver; automotive 
temperature; reduced frequency 

PCB80C31P 128 ROM-less version of PCB80C51 
PCB80C31WP 128 ROM-less version of PCB80C51 
PCB80C39P 128 ROM-less version of PCB80C49 
PCB80C39WP 128 ROM-less version of PCB80C49 

PCB80C49P 128 2K 
PCB80C49WP 128 2K 

PC880C51P 128 4K mask-programmable ROM 
PCB80C51WP 128 4K mask-programmable ROM 

Operating temperature range: 0 to 70 oc. 
Extended temperature range: -40 to+ 85 oc. 
Automotive temperature range: -40 to+ 11 O oc. 

NUMERICAL 
INDEX 

package code page 

44-PLCC, SOT-187A 33 

DIL-40, SOT-129 33 

44-PLCC, SOT-187 A 33 

DI L-28, SOT-117D 41 

DIL-28, SOT-117D 41 

DIL-28, SOT-117D 41 

DI L-28, SOT-117D 41 

DIL-20, SOT-146 43 

DIL-20, SOT-146 43 

DIL-28, SOT-117D 41 

DI L-28, SOT-117D 41 

DIL-20, SOT-146 43 

DIL-20, SOT-146 43 

DI L-28, SOT-117D 41 

DI L-28, SOT-117D 41 

DIL-40, SOT-129 45 
44-PLCC, SOT-187A 45 
DIL-40, SOT-129 47 
44-P LCC, SOT-187 A 47 

DIL-40, SOT-129 47 
44-PLCC, SOT-187A 47 

DIL-40, SOT-129 45 
44-PLCC, SOT-187A 45 
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NUMERICAL 
INDEX 

type number 

PCB8582 
PCF2100P 
PCF2100T 
PCF2110P 
PCF2110T 

PCF2111P 
PCF2111T 
PCF2112P 
PCF2112T 

description 

256 x 8-bit EEPROM with l 2 C bus interface 
LCD duplex driver; 40 segments 
LCD duplex driver; 40 segments 
LCD duplex driver; 60 segments and 2 LEDs 
LCD duplex driver; 60 segments and 2 LEDs 

LCD duplex driver; 64 segments 
LCD duplex driver; 64 segments 
LCD driver; 32 segments 
LCD driver; 32 segments 

SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued) 

RAM ROM 

PCF80C39P 128 ROM-less version of PCB80C49; 
extended temperature 

PCF80C49P 128 2K I ike PCB80C49P; 
extended temperature 

PCF84COOB 256 bond-out version PCF84CXX family 
PCF84COOT 256 bond-out version PCF84CXX family 
PCF84COOWP 256 bond-out version PCF84CXX family 

PCF84C12P 64 1K 
PCF84C12T 64 1K 

PCF84C20D 64 2K 
PCF84C20P 64 2K 
PCF84C20T 64 2K 

PCF84C40D 128 4K 
PCF84C40P 128 4K 
PCF84C40T 128 4K 

PCF8570P 256 x 8-bit static RAM with 12 C interface 
PCF8570T 256 x 8-bit static RAM with 12 C interface 
PCF8571P 128 x 8-bit static RAM with 12 C interface 
PCF8571T 128 x 8-bit static RAM with 12 C interface 

PCF8573P clock/calendar with serial 1/0 (12C bus) 
PCF8573T clock/calendar with serial 1/0 (12C bus) 
PCF8574P remote 8-bit 1/0 with 12 C bus interface 
PCF8574T remote 8-bit 1/0 with l 2 C bus interface 
PCF8576T universal LCD driver for low MUX rates 

(1: 1to1: 4); 12 C bus interface 
PCF8576U universal LCD driver for low MUX rates 

(1: 1to1: 4); 12 C bus interface 

PCF8577P LCD direct (32 segments) or duplex (64 segments) 
driver with 12 C bus interface 

PCF8577AP LCD direct (32 segments) or duplex (64 segments) 
driver with 12 C bus interface; 
different slave address 
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package code page 

DIL-8, SOT-97A 49 
DIL-28,SOT-117D 57 
S0-28, SOT-136A 57 
DIL-40, SOT-129 67 
VS0-40, SOT-158A 67 

DIL-40, SOT-129 77 
VS0-40, SOT-158A 77 
DI L-40, SOT-129 87 
VS0-40, SOT-158A 87 

DIL-40, SOT-129 47 

DI L-40, SOT-129 47 

28/28 Piggy-back 95 
VS0-56, SOT-190 95 
68-PLCC, SOT-188A 95 

DIL-20, SOT-146 97 
S0-20, SOT-163A 97 

DIL-28, SOT-135A 95 
DI L-28, SOT-117D 95 
S0-28, SOT-136A 95 

DIL-28, SOT-135A 95 
DI L-28, SOT-117D 95 
S0-28, SOT-136A 95 

DIL-8, SOT-97A 99 
S0-8L, SOT-176 99 
DIL-8, SOT-97A 111 
S0-8L, SOT-176 111 

DIL-16, SOT-38 123 
S0-16L, SOT-162A 123 
DIL-16, SOT-38 141 
S0-16L, SOT-162A 141 

VS0-56, SOT-190 155 

uncased in tray 155 

DI L-40, SOT-129 191 

DI L-40, SOT-129 191 
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PCF8577T LCD direct (32 segments) or duplex (64 segments) 
driver with 12 C bus interface VS0-40, SOT-158A 191 

PCF8577AT LCD direct (32 segments) or duplex (64 segments) 
driver with 12 C bus interface; 
different slave address VS0-40, SOT-158A 191 

PNA7509 7-bit, 22 MHz, 3-state output, A/D converter DIL-24, SOT-101 207 
PNA7518 8-bit, 30 MHz, multiplying D/A converter DIL-16, SOT-38WE-1 215 
SAA1043 universal sync generator DIL-28, SOT-117 221 

SAA1044 subcarrier coupler circuit DIL-16, SOT-38 237 
SAA1057 radio tuning PLL frequency synthesizer 

(SYMO II) DIL-18, SOT-102HE 245 
SAA1060 LED display/interface circuit DIL-24, SOT-101A 255 
SAA1061 LED driver/output port expander DIL-24, SOT-101A 261 
SAA1062A LCD display/interface circuit DIL-28, SOT-117 267 

SAA1062AT LCD display/interface circuit S0-28, SOT-136A 267 
SAA1099 stereo sound generator for sound effects 

and music synthesis; µC controlled DI L-18, SOT-102CS 273 
SAA1300 tuner switching unit SIL-9, SOT-1428 289 
SAA3004P remote control transmitter for infrared 

operation DIL-20, SOT-146C1 293 

SAA3004T remote control transmitter for infrared 
operation S0-20, SOT-163A 293 

SAA3006 low voltage infrared remote control 
transmitter ( RC-5) DIL-28, SOT-117 303 

SAA3028 infrared remote control transcoder ( RC-5); 
l2 C bus compatible DIL-16, SOT-38Z 317 

SAA5020 teletext timing chain circuit (625 lines) DIL-24, SOT-101A 325 
SAA5025D teletext timing chain for USA 525 line 

system (USTIC); 40 characters per row, 
24 rows (8 TV lines per row) DI L-28, SOT-1170 335 

SAA5030 teletext video processor DIL-24, SOT-101A 353 

SAA5040A Teletext Acquisition and Control (TAC) circuit; 
giving status box DIL-28, SOT-117 363 

SAA5040B TAC, without giving status box DIL-28, SOT-117 363 
SAA5040C TAC, giving different status box DIL-28, SOT-117 363 
SAA5041 TAC, different remote control commands DIL-28, SOT-117 363 
SAA5042 TAC, different remote control commands DIL-28, SOT-117 363 

SAA5043 TAC, boxed channel information display DIL-28, SOT-117 363 
SAA5045 Gearing and Address Logic Array (GALA) for 

USA teletext; 525 line system DIL-28, SOT-117D 383 
SAA5050 teletext character generator (English) DIL-28, SOT-117 391 
SAA5051 teletext character generator (German) DIL-28, SOT-117 391 
SAA5052 teletext character generator (Swedish) DIL-28, SOT-117 391 

SAA5053 teletext character generator (Italian) DIL-28, SOT-117 391 
SAA5054 teletext character generator (Belgian) DIL-28, SOT-117 391 
SAA5055 teletext character generator (US ASCII) DIL-28, SOT-117 391 
SAA5056 teletext character generator (Hebrew) DIL-28, SOT-117 391 
SAA5057 teletext character generator (Cyrillic) DIL-28, SOT-117 391 
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SAA5070 peripheral IC for viewdata (LUCY); 
µC controlled DIL-40, SOT-129 415 

SAA5230 teletext video processor (successor to SAA5030) DIL-28, SOT-117 445 
SAA5235 dataline slicer for VCR DIL-28,SOT-117 457 
SAA5240A computer controlled teletext circuit (CCT) 

625-line system (English, German, Swedish) DIL-40, SOT-129 463 
SAA52408 computer controlled teletext circuit (CCT) 

625-line system (Italian, German, French) DIL-40, SOT-129 463 

SAA5350 EU ROM, CRT controller (CEPT standard) DIL-40, SOT-129 489 
SAA5355 FTFROM, CRT controller DIL-40, SOT-129 517 
SAA9001P8 317K-bit CCD memory DIL-28, SOT-117 545 
SAA9001E8 317K-bit CCD memory DIL-28, SOT-8787 545 
SAA9010 picture enhancement processor DIL-40, SOT-129 553 

SAA9020 field memory controller DIL-24, SOT-101A 569 
SAA9030 background memory controller DIL-24, SOT-1018 583 
SAA9040 computer controlled teletext extension DIL-28, SOT-117 593 
SAA9050 digital multistandard decoder (1 2 C bus interface) DIL-40, SOT-129 603 
SAA9057 clock generator circuit DI L-20, SOT-146 635 

SAA9058 sample-rate converter DIL-20, SOT-146 641 
SA81164P sensitive 1 GHz divider-by-64; R0 = 1 k.Q DIL-8, SOT-97A 647 
SA81165P sensitive 1 GHz divider-by-64; R0 = 0,5 k.Q DIL-8, SOT-97A 647 
SA81256P sensitive 1 GHz d ivider-by-256 DIL-8, SOT-97A 653 
SA83013 6 function analogue memory; µC controlled DIL-16, SOT-38 659 

SA83035 computer interface for tuning and control 
(CITAC); 8-DACs; l 2 C bus DIL-28,SOT-117 667 

SAB3036 computer interface for tuning and control 
(CITAC);without DACs; l2 C bus DIL-18, SOT-102HE 683 

SAB3037 computer interface for tuning and control 
(CITAC);4-DACs; 12 C bus DIL-24, SOT-101A 699 

SAF1032P receiver/decoder for infrared operation DIL-18, SOT-102 715 
SAF1039P remote transmitter for infrared operation DIL-16, SOT-38Z 715 

TBA120U sound i.f. amplifier/demodulator DIL-14, SOT-27 729 
T8A920S horizontal combination DIL-16, SOT-38 735 
TCA640 chrominance amplifier for SECAM or 

PAL/SECAM decoders DIL-16, SOT-38 741 
TCA650 chrominance demodulator for SECAM or 

PAL/SECAM decoders DIL-16, SOT-38 749 
TCA6608 contrast, saturation and brightness control circuit 

for colour difference and luminance signals DIL-16, SOT-38 757 

TDA0820T double balanced modulator/demodulator S0-14, SOT-108A 767 
TDA1013A 4 W audio power amplifier with d.c. 

volume control SI L-9, SOT-11 OB 771 
TDA1015 1 to 4 W audio power amplifier SI L-9, SOT-1108 ·775 
TDA1015T 0,5 W audio power amplifier S0-8, SOT-96A 785 
TDA1029 signal sources switch (4 x two channels) DIL-16, SOT-38 791 
TDA1082 east-west correction driver circuit DIL-16, SOT-38 805 
TDA1512 12 to 20 W hi-fi audio power amplifier SIL-9, SOT-1318 811 

xviii July 1986 



NUMERICAL 
INDEX 

type number description package code page 

TDA15120 12 to 20 W hi-fi audio power amplifier SBD-9, SOT-157B 811 
TDA1514 40 W high-performance hi-fi amplifier SIL-9, SOT-131A 817 
TDA1520 20 W hi-fi audio power amplifier SI L-9, SOT-131 A 823 
TDA15200 20 W hi-fi audio power amplifier SBD-9, SOT-157A 823 
TDA1520A 20 W hi-fi audio power amplifier; 

complete SOAR protection SIL-9, SOT-131A 829 

TDA1520AQ 20 W hi-fi audio power amplifier; 
complete SOAR protection SBD-9, SOT 157 A 829 

TDA1521 2 x 12 W hi-fi power amplifier SIL-9, SOT-131B 835 
TDA1524A stereo/tone/volume control circuit DIL-18, SOT-102HE 845 
TDA1534 14-bit A/D converter DIL-28, SOT-117BE 857 
TDA2501 PAL/NTSC encoder DIL-16, SOT-38WE-2 865 

TDA2504P FM modem for VCR (8 mm) DIL-24, SOT-101 871 
TDA2504T FM modem for VCR (8 mm) S0-24, SOT-137A 871 
TDA2505 SECAM encoder (video games) DIL-28,SOT-117 881 
TDA2506 SECAM encoder; PAL/SECAM transcoding DIL-24, SOT-101B 889 
TDA2506T SECAM encoder; PAL/SECAM transcoding S0-24, SOT-137 A 901 

TDA2507 FM modulator controller DIL-16, SOT-38WE-9 913 
TDA2507T FM modulator controller S0-16L, SOT-162A 913 
TDA2540 i.f. amplifier and demodulator; NPN tuners DIL-16, SOT-38 921 
TDA25400 i.f. amplifier and demodulator; NPN tuners OIL-16, SOT-58 921 
TDA2541 i.f. amplifier and demodulator; PNP tuners DIL-16, SOT-38 929 

TDA25410 i.f. amplifier and demodulator; PNP tuners OIL-16, SOT-58 929 
TDA2542 i.f. amplifier and demodulator; PNP tuners 

(E and L standards) DIL-16, SOT-38 937 
TDA25420 i.f. amplifier and demodulator; PNP tuners 

( E and L standards) OIL-16, SOT-58 937 
TDA2543 AM sound i.f. circuit for French standard DIL-18, SOT-102CS 945 
TDA2544 i.f. amplifier and demodulator; MOS tuners DIL-16, SOT-38 951 

TDA2544Q i.f. amplifier and demodulator; MOS tuners OIL-16, SOT-58 951 
TDA2545A quasi-split-sound circuit DI L-16, SOT-38 959 
TDA2546A quasi-split-sound circuit with 

5,5 MHz demodulation DIL-18, SOT-102CS 965 
TDA2548 i.f. amplifier and demodulator; PNP tuners DI L-16, SOT-38 971 
TDA25480 i.f. amplifier and demodulator; PNP tuners OIL-16, SOT-58 971 

TDA2549 i.f. amplifier and demodulator 
for multistandard TV receivers DIL-24, SOT-101A 979 

TDA2555 dual TV sound demodulator (8-stage limiter) DIL-18, SOT-102HE 985 
TDA2556 quasi-split-sound circuit with dual 

sound demodulators DIL-24, SOT-101BE 991 
TDA2557 dual TV sound demodulator (5-stage limiter) DIL-18, SOT-102HE 985 
TDA2577A sync circuit with vertical 

oscillator and driver stages DIL-18, SOT-102HE 997 

TDA2578A sync circuit with vertical 
oscillator and driver stages DIL-18, SOT-102HE 1011 

TDA2579 sync circuit with synchronized 
vertical divider system and output stages DIL-18, SOT-102HE 1025 
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TDA2581 control circuit for SMPS DIL-16, SOT-38 1041 
TDA25810 control circuit for SMPS OIL-16, SOT-58 1041 
TDA2582 control circuit for PPS DIL-16, SOT-38 1053 
TDA25820 control circuit for PPS OIL-16, SOT-58 1053 
TDA25g3 horizontal combination DIL'16, SOT-38 1067 

TDA25g4 horizontal combination with transmitter 
identification DI L-18, SQT-102CS 1075 

TDA25g5 horizontal combination with transmitter 
identification and protection circuits DIL-18, SOT-102CS 1083 

TDA2611A 5 W audio power amplifier SI L-g, SOT-1108 1og3 
TDA2653A vertical deflection circuit; Pl L-S4; 30AX 

systems and monitors S8D-13, SOT-1418 1103 
TDA2654S vertical deflection circuit; monochrome, 

11 o0 ; tiny-vision colour, goo SIL-g, SOT-1108 1111 

TDA26558 vertical deflection circuit; colour and 
monochrome, goo DI L-12, SOT-150 111g 

TDA2730 FM limiter/demodulator (VCR) DIL-16, SOT-38 1127 
TDA2740 amplifier and drop-out identification 

circuit (VCR) DIL-16, SOT-38 1135 
TDA21g1 TV sound combination; volume, treble, bass DIL-16, SOT-38 113g 
TDA27g5 TV stereo/dual sound identification decoder DIL-18, SOT-102DS 1151 

TDA3047P infrared receiver circuit; V 0 = positive DIL-16, SOT-38 1157 
TDA3047T infrared receiver circuit; V 0 = positive S0-16L, SOT-162A 1157 
TDA3048P infrared receiver circuit; V 0 = negative DIL-16, SOT-38 1163 
TDA3048T infrared receiver circuit; V 0 = negative S0-16L, SOT-162A 1163 
TDA3501 video control combination DIL-28,SOT-117 116g 

TDA3505 PAL/SECAM video control with automatic 
cut-off control; -(8-Y) and -(R-Y) input DIL-28,SOT-117 1177 

TDA3506 PAL/SECAM video.control with automatic 
cut-offcontro1;+(8-Y) and +(R-Y) input DIL-28, SOT-117 1185 

TDA3510 PAL decoder DIL-24, SOT-101A 11 g3 
TDA3540 i.f. amplifier and demodulator; NPN tuners DIL-16, SOT-38 11g7 
TDA35400 i.f. amplifier and demodulator; NPN tuners QIL-16, SOT-58 11g7 

TDA3541 i.f. amplifier and demodulator; PNP tuners DIL-16, SOT-38 11g7 
TDA3541Q i.f. amplifier and demodulator; PNP tuners QIL-16, SOT-58 11g7 
TDA3560 PAL decoder DIL-28, SOT-117 1207 
TDA3561A PAL decoder DIL-28, SOT-117 1217 
TDA3562A PAL/NTSC decoder DIL-28, SOT-117 122g 

TDA3563 NTSC decoder DIL-28, SOT-117 1245 
TDA3564 NTSC decoder without RG8 inputs DIL-24, SOT-101A 1255 
TDA3565 PAL decoder DIL-18, SOT-102HE 1265 
TDA3566 PAL/NTSC decoder DIL-28, SOT-117 1273 
TDA3586 horizontal and vertical sync processor DIL-28,SOT-117 12g1 

TDA35gOA SECAM processor circuit {improved TDA35gO) DIL-24, SOT-1018 12gg 
TDA35g2A SECAM/PAL transcoder DIL-24, SOT-1018 1315 
TDA3651 vertical deflection circuit SIL-g, SOT-1108 132g 
TDA3651A vertical deflection circuit SIL-9, SOT-1318 1337 
TDA3651AQ vertical deflection circuit S8D-9, SOT-1578 1337 
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TDA3652 vertical deflection circuit SIL-g, SOT-1318 1345 
TDA36520 vertical deflection circuit S8D-g, SOT-1578 1345 
TDA3653 60 V vertical deflection circuit with 

protection circuit SIL-g, SOT-1108 1351 
TDA3653A 60 V vertical deflection circuit with 

protection circuit SIL-g, SOT-1318 1351 
TDA3654 60 V vertical deflection circuit with 

protection circuit; goo and 11 oo SIL-9, SOT-1318 135g 

TDA36540 60 V vertical deflection circuit with 
protection circuit; goo and 11 oo S8D-9, SOT-1578 135g 

TDA3724 SECAM identification circuit for VCR DI L-18, SOT-102KE 1367 
TDA3725 SECAM (L) chrominance signal 

processor for VCR DIL-18, SOT-102KE 136g 

TDA3730 frequency demodulator and drop-out 
compensator for VCR DIL-28, SOT-117 1373 

TDA3740 video processor/frequency modulator for VCR DIL-28, SOT-117 137g 

TDA3755 PAL/NTSC sync processor for VCR (VHS system) DIL-18, SOT-102HE 1387 
TDA3760 PAL chrominance for VCR (VHS system) DIL-28, SOT-117 13g7 
TDA3765 NTSC chrominance signal processor for 

VCR (VHS system) DI L-28, SOT-117 1405 
TDA3771 video processor for VCR DIL-18, SOT-102CS 1413 
TDA3780 frequency modulator for VCR DIL-18, SOT-102CS 141g 

TDA37g1 band selector and window detector DIL-16, SOT-38WE-2 1423 
TDA3800G stereo/dual TV sound processor 

(dynamic selection) DIL-28, SOT-117 142g 
TDA3800GS stereo/dual TV sound processor 

(static selection) DIL-28, SOT-117 142g 

TDA3803A stereo/dual TV sound decoder DIL-28, SOT-117 1437 
TDA3806 multiplex PLL stereo decoder DIL-18, SOT-102 1445 

TDA3810 spatial, stereo and pseudo-stereo sound circuit DIL-18, SOT-102HE 1451 
TDA4301 vertical driver (video camera) DI L-16, SOT-38 1455 
TDA4301T vertical driver (video camera) S0-14, SOT-108A 1459 
TDA4302 pixel generator circuit (video camera) DIL-16, SOT-38WE-2 1463 
TDA4302T pixel generator circuit (video camera) S0-16L, SOT-162A 1463 

TDA4303 white processing encoder (video camera) DIL-28, SOT-117 1469 
TDA4303T white processing encoder (video camera) S0-28, SOT-136A 1469 
TDA4305 horizontal driver circuit (video camera) DIL-16, SOT-38WE-2 1479 
TDA4305T horizontal driver circuit (video camera) S0-14, SOT-1 OBA 1485 
TDA4306 master gain circuit (video camera) DIL-20, SOT-146 1491 

TDA4306T master gain circuit (video camera) S0-20, SOT-163A 1491 
TDA4500 small signal combination for 

monochrome TV receivers DIL-28, SOT-117 1497 
TDA4501 small signal combination for colour TV receivers DIL-28, SOT-117 1509 
TDA4503 small signal combination for 8/W TV receivers DIL-28, SOT-117 1523 
TDA4505 small signal combination for colour TV receivers DIL-28, SOT-117 1537 

TDA4510 PAL decoder DIL-16, SOT-38 1553 
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TDA4555 mu ltistandard decoder for -( B-Y) 
and -(R-Y) signals DIL-28, SOT-117 1559 

TDA4556 mu ltistandard decoder for + ( B-Y) 
and+ (R-Y) signals DIL-28, SOT-117 1559 

TDA4560 colour transient improvement circuit DIL-18, SOT-102CS 1567 
TDA4565 colour transient improvement circuit; 

output signal 180 µs less delayed DIL-18, SOT-102CS 1573 
TDA4580 video control combination with automatic 

cut-off control DIL-28, SOT-117 1579 

TDA5030 mixer/oscillator for VHF tuner DIL-18, SOT-102HE 1595 
TDA6800 video modulator circuit DIL-8, SOT-97A 1599 
TDA6800T video modulator circuit S0-8, SOT-96A 1599 
TDA8400 computer interface prescaler-synthesizer DIL-18, SOT-102HE 1603 
TDA8405 TV and VTR stereo/dual sound processor 

(12C bus control) DIL-28, SOT-117 1613 

TDA8440 video/audio switch for CTV receivers DIL-18, SOT-102 1623 
TDA8442 12 C bus interface for colour decoders DIL-16, SOT-38 1633 
TEA1039 control circuit for SMPS SI L-9, SOT-1108 1641 
TEA2000 PAL/NTSC colour encoder DIL-18, SOT-102 1653 
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PNA7507;A 
SAA1056P 
SAA1082P 
SAA3027 
SAB3034 

SAF3019 
TBA540 
TBA750C; CO 
TDA2502 
TDA2503 

TDA3571B 
TDA3576B 
TDA3590 
TDA3591 
TDA3591A 

TDA3650 
TDA3701 
TDA3710 
TDA3720 
TDB2033 

TEA1002 

MAINTENANCE 
TYPE LIST 

MAINTENANCE TYPE LIST 

7-bit A/D converter 
PLL frequency synthesizer 
remote transmitter 
infrared remote control transmitter 
analogue and timing circuit (A & T) 

clock/timer with serial 1/0; µC controlled 
reference combination 
limiter/amplifier 
tacho motor speed controller 
track sensing amplifier for VCR 

sync combination with transmitter identification 
sync combination with transmitter identification 
SECAM processor circuit (successor TDA3590A) 
SE CAM processor circuit 
SECAM processor circuit 

vertical deflection circuit 
PAL sync processor for VCR 
chrominance signal/mixer for VCR 
SE CAM processor for VCR (successor TDA3725) 
preamplifier for infrared remote control transmission 

PAL colour encoder and video summer (successor TEA2000) 
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TDA1524A 

STEREO-TONE/VOLUME CONTROL CIRCUIT 

GENERAL DESCRIPTION 

The device is 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 
---- ···-----·--·----·-----M-~~----·---·------- ----- _,~-------···--••••-••--••'•·--••••••• 

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; Vp = 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 OIL; plastic (SOT-102HE). 

Vp=V3-18 typ. 12 v 
35 mA Ip= 13 typ. 

vi{rms) typ. 2,5 v 

Vo(rms) 

Gv 

~Gv 

~Gv 

THO 

Vno(rms) 
Vno{rms) 

CXcs 

~Gv 

RR 

Vp=V3-18 

Tamb 

typ. 3 v 

--80 to+ 21,5 dB 

typ. 

typ. 

typ, 

typ. 
typ. 

typ, 

max. 

typ. 

± 15 dB 

± 15 dB 

0,3 % 

310 µV 
100 µV 

60 dB 

2,5 dB 

50 dB 

7,5 to 16,5 V 

-30 to+ 80 °c 

February 1985 845 



! 

"'Tl 
<D g-
c: 

"' -< 
co 
00 
C11 

left 2,2µf 
;nput -+-j IJ-:;: I 15 

RG<;600!l 

.h 2,2µFI 

r~9pu\-+-{ [}:; 4 

VOLUME 
CONTROLLED 
AMPLIFIER 

[t> 

VOLUME 
CONTROLLED 
AMPLIFIER 

[?> 

left 
output RL ~ 

--c=::i--~ 

56nF 

14,7kn 

I +=4,7µF 

15nF ""T"" (1) 200.Q 

13 

BASS & TREBLE 
CONTROLLED 
AMPLIFIER 

12 11 

SUPPLY 

TDA1524A 

BASS & TREBLE 
CONTROLLED 
AMPLIFIER 

56nf 

bass 

treble 

volume 

18 

VOLUME/BALANCE 
CONTROL VOLTAGE 
CONVERTER 

1 16 

I "'~'"'" i 4,7 AL> 
µ.F 4,7 kn 47 

15nF l T--c::J- kn 1~~I 47 
kn 

100I nF 
,.. nght .,, ,.. .,, , , 

output 
volume balance 

( 1) Series resistor is recommended in the event of the capacitive loads exceeding 200 pF _ 

Vp 

47 
kn 

!220nF 

4,7k0 

TREBLE 
CONTROL 
VOLTAGE 
CONVERTER 

10 

100I nF , , 
treble 

! 
t::;:J 100µF 

+ 

47 
k!l 

BASS 
CONTROL 
VOLTAGE 
CONVERTER 

100I nF , , 
bass 

Fig. 1 Block diagram and application circuit with single-pole filter. 
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Stereo-tone volume control circuit 

TDA1524A 

5 (14) 6 (13) 

56nFt56nF 

10kn 

, 7Z87199A 

Fig. 2 Double-pole low-pass filter 
for improved bass-boost. 

RATINGS 

l TDA15?4A J 
5(14) 6(13) 7(121 ________ 8111) 

Ok!1 33k!l I 
-c=:i--r-c_-::-.:J--L• 

'J, 
15;,I I l 22uF 

, , ' 7Z8 7200A 

Fig. 3 D.C. feedback with filter network 
for improved signal handling. 

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

Supply voltage (pin 3) Vp = V3.1s max. 20 v 
Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

Ptot 

Tstg 

Tarnb 

----.~ 

max. 1200 rnW 

--55 to + 1 50 oc 
··-30 to + 80 °c 
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TDA1524A J 
D.C. CHARACTERISTICS 

Vp = V3-18 = 12 V; Tamb = 25 °c; measured in Fig. 1; RG .;;;500 .Q; RL#4,7 k.Q; CL.;;; 200 pF; 
unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 3) 

Supply voltage Vp=V3.13 7,5 - 16,5 v 

Supply current 
at Vp = 8,5 V Ip= 13 19 27 35 mA 
at Vp = 12 V Ip= 13 25 35 45 mA 
at Vp = 15 V Ip= 13 30 43 56 mA 

D.C. input levels (pins 4 and 15) 
at Vp = 8,5 V v4,15-18 3,8 4,25 4,7 v 
atVp=12V v 4, 15-18 5,3 5,9 6,6 v 
at Vp = 15 V v 4, 15-18 6,5 7,3 8,2 v 

D.C. output levels (pins 8 and 11) 
under all control voltage conditions 
with d.c. feedback {Fig. 3) 
at Vp = 8,5 V V8,11-18 3,3 4,25 5,2 v 
at Vp = 12 V V8,11-18 4,6 6,0 7,4 v 
at Vp = 15 V V8,11-18 5,7 7,5 9,3 v 

Pin 17 

Internal potentiometer supply voltage 
at Vp = 8,5 V V11-18 3,5 3,75 4,0 v 

Contour on/off switch (control by I 17) 
contour (switch open ) -117 - - 0,5 mA 
linear (switch closed) -117 1,5 - 10 mA 

Application without internal potentiometer 
supply voltage at Vp;;;. 10,8 V 
(contour cannot be switched off) 

Voltage range forced to pin 17 V11-18 4,5 - Vp/2-VsE v 
D.C. control voltage range for volume, 

bass, treble and balance 
(pins 1, 9, 10 and 16 respectively) 
at V17-18 = 5 V V1,9, 10, 16 1,0 - 4,25 v 
using internal supply V1,9,10,16 0,25 - 3,8 v 

Input current of control inputs 
(pins 1, 9, 10 and 16) -11,9,10,16 - - 5 µA 
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Stereo-tone volume control circuit TDA1524A 

A.C. CHARACTERISTICS 

Vp = V3_13 = 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 D.; R L > 4,7 kD.; CL< 200 pF; 
f = 1 kHz; unless otherwise specified 

parameter symbol min. typ. max. unit 

r Control range 

I Max. gain of volume (Fig. 5) Gv max I 20,5 21,5 23 dB 

Volume control range; Gv maxlGv min LiGv 90 100 - dB 

Balance control range; Gv = 0 dB (Fig. 6) LiGv - -40 - dB 

Bass control range at 40 Hz (Fig. 7) LiGv ±12 ±15 - dB 

Treble control range at 16 kHz (Fig. 8) LiGv ±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 - - kD. 

Gv = -40 dB Ri4,15 - 160 - k.11 

Output resistance (pins 8 and 11) Ros, 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 ll'cs 46 60 - dB 

Spread of volume control with 
constant control voltage V1-1s = 0,5 V17_13 LiGv - - ±3 dB 

Gain tolerance between left and right 
channel V16-18 = V1-18 = 0,5 V17_13 LiGv,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 = 10 dB LiGv - - 2,5 dB 
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___ r_o_A_1s_2_4_A __ J 
A.C. CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Signal handling with d.c. feedback (Fig. 3) 

Input signal handling 
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, CCI R 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 (Vp = 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 TDA1524A ii 
__ _J) 

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, CCI R 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) 

150 kn 
Ri = --- ; Gv max= 12. 

1 + Gv 

symbol 

V no(rms) 
V no(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. 

Ri4,15 ~ 
I kl2) r-----1 --t---+----f'=s,.__+--+----1--

10 0 f---1 - -+---+--+---+~--\.-+----+-+----+-----1 

+---+--+----+--+-~T--t-- t- J----1 

o~~--+-~~~-~~-~-~~ 

-60 -40 -20 0 20 
Gv (dB) 

40 

Fig. 4 Input resistance (Ril as a function of gain of volume control (Gvl· Measured in Fig. 1. 
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TDA1524A 

Gv 
(dB) 

7Z86925 

-20 f---+----+--·-+-11-'----+--f-----+----+---..., 

-40 >---+------+--7_,_j_-+---+---+--+---+-__, 

1f- -+--t--
-6 0 f----+-*"----t--+·-+- -+---r---< 

r---~~,1<-+----r-----i------+--+--­
-80~ ...... .L_,c_+----t--t---+---+---+-~ 

o 4 

Fig. 5 Volume control curve; voltage gain (Gvl 
as a function of control voltage (V1-18l· 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V; f = 1 kHz. 

Gv 
(dB) 

-y 
1 o 1---- ---+--i----t-~-L+-+--+--+----

o f--r----+---+----+ .:-:-JL-.--1:-=-~~:== 
-10 f----t----+--V---+·---+---f----+----J 

!-
-20"=~.l---'=:__l_ _ _L___l ____ L_L___L_ 

o 3 

V9_1g IV) 
4 

Fig. 7 Bass control curve; voltage gain (Gvl 
as a function of control voltage (Vg_ 13). 
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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Gv 
(dB) 

-20 

-40 

v 
lL 
~ r 

o 

7286924 

~ 
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I\ 
~ 

--
4 

V16-1B IVI 

Fig. 6 Balance control curve; voltage gain (Gv) 
as a function of control voltage (V 15_ 13). 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V. 

Gv 
(dB) y 

10i----t---+--t---+j_-+-++---t---t----, 

r-----i---r---T--tt---~--+---t----

-10 t----+--t-~t---+---f- ---t--t----< 

'-'-_y r---

-20 ~-+-~-~-+--~-~. ~ 
o 3 

V10-1s IVI 

Fig. 8 Treble control curve; voltage gain (Gvl 
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. 



Stereo-tone volume control circuit TDA1524A 

20 

Gv 

(dB) 

0 

-20 

-40 

-60 

10 

Fig. 9 Contour frequency response curves; voltage gain (Gv) as a function of audio input frequency. 
Measured in Fig. 1 with single-pole filter; Vp = 8,5 V. 

20 

Gv 

(dB) 

0 

-20 

-40 

-60 

10 

Fig. 10 Contour frequency response curves; voltage gain (Gv) as a function of audio input frequency. 
Measured in Fig. 1 with double-pole filter; Vp = 8,5 V. 

20 7 z 6920 

Gv ---~---_; .. , 
(dBi - -.'.'<._··' ' 

-----.:. '·'-~-

/ 

0 

Cl~~~=--u,_ 
c~·, __ ~ ......... 

-10 ">':, ··----. - ..... 
'"""''.{'< 

·,~< 

f {Hz) 

Fig. 11 Tone control frequency response curves; voltage gain (Gv) as a function of audio input 
frequency. Measured in Fig. 1 with single-pole filter; Vp = 8,5 V. 
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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. 

0,2 

o~---
10 

7Z86918 

f (Hz) 

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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______ 1: 

7Z86915 
~-----~--------------------

THD 
(%) 

0,4 

0,2 

01--+-~~-~-+-~-~-+--+-f----+-~~~~-+---+-~-+--+~ 

a 0,5 1,0 1,5 2,0 

Fig. 14 Total harmonic distortion (THO); as a function of output voltage (V 0). Measured in Fig. 1; 
Vp = 8,5 V; fi = 1 kHz. 

(1)Vp=15V. 
(2)Vp=12V. 
(3) Vp = 8,5 V. 

Vno(rms) 

(µV) 

350 
7286921 

300 

250 

200 

1501-+----+--+--+--+-f---M+-+--+---+--+--+ 

100 ; i:=j:::::j:::::t::+.....-1~tt7t-l-1t-H 
VIZ 

3 1--+-.+--+--r 
5of---~-+--+---+--+~-f---~~-+-~~ 

-60 -40 -20 0 20 40 
GvldB) 

60 

Fig. 15 Noise output voltage (V no(rms); unweighted); as a function of voltage gain (Gvl. Measured in 
Fig. 1; f = 20 Hz to 20 kHz. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 
TDA1534 

14-BIT ANALOGUE TO DIGIT AL CONVERTER (ADC) 

An integrated 14-bit analogue to digital converter (ADC) which uses the successive approximation 
conversion technique and includes the comparator, reference source and clock on the same chip. 
The high linearity makes it very suitable for signal processing while the accurate, temperature-comren­
sated reference source makes it applicable for instrumentation purposes. 
The ADC accepts unipolar or bipolar input signals. 
Digital output data is in serial form. 
All digital outputs are fully TTL compatible. 

QUICK REFERENCE DATA 

Positive supply voltage (pin 5) 

Negative supplu voltage 1 (pin 6) 

Negative supply voltage 2 (pin 9) 

Signal-to-noise ratio 

Linearity error 

Total power dissipation 

Operating ambient temperature range 

Storage temperature range 

Resolution 

Full scale input current 

PACKAGE OUTLINE 

28-lead dual in-line; plastic (with internal heat spreader) (SOT-117BE). 

Vp 

-VN1 

-VN2 

S/N 

Ptot 

Tamb 

Tstg 

IFS 

typ. 5 v 
typ. 5 v 
typ. 17 v 
typ. 84 dB 

typ. ±% LSB 

typ. 500 mW 

-20 to + 70 oc 

-55 to + 150 oc 

14 bits 

typ. 4 mA 
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TDA1534 J 
24 

25 

23 

7 OFFSET BINARY 

8 

5 6 9 

SUCCESSIVE LEVEL 
~~- APPROXIMATION t------ CONVERTERS 

REGISTER (SAR) 

TDA1534 

D .A. CONVERTER 

REFERENCE 
SOURCE 

10 11 12 13 14 15 16 17 21 22 20 19 18 26 27 

Fig. 1 Block diagram. 

PIN DESIGNATION 

1 start conversion 15 decoupling binary 
2 status out 16 weighted 
3 data out 17 current sources 
4 data strobe 18 I ref 1 
5 positive supply voltage 19 1ref2 
6 negative supply voltage 1 20 1ref3 
7 oscillator input 21 decoupling binary 
8 oscillator input 22 weighted current sources 
9 negative supply voltage 2 23 offset binary input 
10 24 analogue signal input 
11 decoupling binary 25 analogue ground 
12 weighted current 26 oscillator 
13 sources 27 oscillator 
14 28 digital ground 

3 

4 

2 

7280636 
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14-bit analogue to digital converter TDA1534 
f 

~~~~~~~~~~~~-+i 

FUNCTIONAL DESCRIPTION 

The circuit consists of the following parts: 

14-bit D/A converter 

Using "dynamic element matching", which results in high accuracy, linearity and longterm stability, 
without the need of trimming. The main parts of the DAC are the binary wieghted current sources and 
the bit switches. The DAC also delivers an offset binary current for bipolar operation of the ADC. 

Fast settling comparator/substractor 

Consisting of a high speed, clamped operational amplifier with special frequency compensation system. 

Successive approximation register (SAR) 

This register is an array of fourteen addressable latches, with the outputs connected to the bit switches 
of the D/A converter. 

Logic-level converters 

Converting the internally used current-mode-logic (CM L) levels to TTL levels, for easy interface of the 
ADC with standard logic families. 

Clock oscillator and control logic 

Delivering the pulses and timing for the SAR and takes care of the communication with the peripheral 
circuits. 

Reference source 

Based on the bandgap voltage of silicon, with extra temperature compensation circuit . 

For the timing of the output signals see Fig. '3. At the leading edge of the start conversion (SC) pulse 
the ADC starts converting the input voltage. During the conversion cycle the following signals appear 
at the output pins: 

Status (pin 2) 

This signal can be used to force the Sample-Hold-Circuit, in front of the ADC, in hold mode. 

Data strobe (pin 4) 

This signal is used to clock the data-out signal into the peripheral devices. 

Data out (pin 3) 

The 14 bits serial, binary, output code of the A/D converter starting with the most significant bit 
(MSB). The data must be considered valid at the trailing edge of the data-strobe signal. 
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TDA1534 j 
RATINGS 

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

Positive supply (pin 5) Vp 

Negative supply voltage (pin 6) 

Negative supply voltage (pin 9) 

Storage temperature 

Operating ambient temperature range 

Total power dissipation 

CHARACTERISTICS (see application circuit Fig. 4) 

-VN1 

-VN2 

Tstg 

Tamb 

Ptot 

0 to 7 v 
0 to 7 v 

0 to 20 v 
-55 to + 150 oc 

-20 to + 70 oc 

derating curve (Fig. 2) 

Vp = 5 V; -VN1=5 V; -VN2 = 17 V; Tamb = + 25 °c, unless otherwise specified. 

parameter symbol min. typ. max. unit 

Positive supply voltage (pin 5) Vp 4 5 6 v 
Negative supply voltage 1 (pin 6) -VN1 - 5 - v 
Negative supply voltage 2 (pin 9) -VN2 16,5 17 18 v 
Positive supply current Ip - 30 40 mA 

Negative supply current -IN1 - 37 45 mA 

Negative supply current -IN2 - 10 13 mA 

Total power dissipation Ptot - 500 - mW 

Resolution - 14 - bits 

Analogue input 

Full scale input current 
offset-binary current switched off IFS 3,8 4,0 4,2 mA 

Temperature coefficient 
pin 23 short-circuited TC - t.b.f. - 10-6/K 

Zero-offset 
offset-binary current switched off 

Offset voltage -Vo 10 20 30 mV 

Temperature coefficient TC - t.b.f. - µ.V/K 

Offset current lo - 500 - nA 

Temperature coefficient TC - t.b.f. - nA/K 

Linearity 

Linearity error - ±% - LSB 

Linearity 
from -20 to + 70 oc - ± 1h - LSB 

Offset binary current Igo 0,45·1Fs 0,50· IFS 0,55· IFs mA 

Temperature coefficient TC - t.b.f. - 10-6/K 

Signal to noise ratio* S/N 80 84 - dB 
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14-bit analogue to digital converter TDA1534 

parameter symbol min. typ. max. unit 

Start conversion (pin 1) 

Input current 
V1L (<0,8 V) -11 - - 1,6 mA 
V1H (> 2,0 V) I 1 - - 40 µA 

Data, strobe, status (pins 3, 4 and 2) 

Output current 
Vol (<0,6 V) 13, 4, 2 6,4 16 - mA 
VoH (> 2,4 V) -13, 4, 2 160 400 - µA 

Conversion time 
C26-27 = 220 pF ± 1% tc - 8,5 - µs 

Signal width (pin 1) 
start conversion tsc 0,2 - tc µs 

Delay time (pin 2) 
status out tso - 60 - ns 

Set-up time (pin 3) 
data out tos - 25 - ns 

Pulse duration (pin 4) 
data strobe high tosH - 125 - ns 

* Signal-to-noise ratio within 10 Hz and 20 kHz bandwidth of a 1 kHz full scale sinewave, generated 
at a sample rate of 44 kHz . 
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14-bit analogue to digital converter 
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2kn 

H 
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820 
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24 
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Kn 

13 
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11 

1kl1 

270kfi 

100pF 

OFFSET BINARY 

TDA1535 

8 3 4 10 15 

22!1 
100 

1 nF 
nF I 

VN1 , 

(+5V) (-5V) (-17V} 

Vp VN1 VN2 

5 6 9 

SUCCESSIVE 
APPROXIMATION 
REGISTER (SAR) 

TD.~ 

D.A. CONVERTER 

REFERENCE 
SOURCE 
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, 

20 19 18 

1,2 162 
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Fig~ 4 Application and test circuit. 

All earthed components connected to analogue ground (pin 25). 
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l __ T-DA-250-1 -1 
PAL - NTSC ENCODER 

The TDA2501 encodes two colour-difference signals R-Y and B-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 °c 

PACKAGE OUTLINE 

16-lead DI L; plastic with internal heat spreader (SOT-38WE-2). 
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Fig. 1 Block diagram. Also test and application diagram. 
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PAL - NTSC encoder 

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 (Vrefl. 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 
S,O 
g,o 

10,0 

* Minimum 2,4 V. 
**At Vs - 2,2 V. 

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,S 
4,S 
5,S 
6,S 
7,S 

Typical values without pull-up or pull-down resistor. 
Maximum values at O,S Vs - o,g V. 

reference voltage• 
V1Q-16 

_lV) 
min typ. max. 

2,3 3,0 3,5 
2,4 3,3 3,9 
2,6 4,0 4,7 
2,S 4,S 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: 
Vs= LOW; output= sc x (B-Y) + sc' x (R-Y) 
Vs= 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 SOO 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,SS5 (2 7r fC). 

No.vember 1 gs3 867 
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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 Q). 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 

868 November 1983 

see derating curve (Fig. 2) 

Tstg -65 to+ 150 oc 

Tamb -25 to +70 oc 

P tot 1--___..--i---1~'-----l----1---l---l------' 

(W) l----+--+--+~-~"-l---l-____j---1----l 

~ 

,_, 
0 ~~-~~-_L_ _ _,____._ _ _L_--'I" 

-50 0 50 100 150 
Tamb (DC) 

Fig. 2 Power derating curve. 
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D.C. CHARACTERISTICS 
i: 

Va-10 = -V15_10 = 3 V; Tamb = 25 °C; see Fig. 1 
min. typ. max. 

Single power supply V6-16 5,5 6 10 v 
Dual power supply 

positive V6-10 2 3 5 v 
negative -V16-10 2,3 3 5 v 

Supply current 
at pin 10 110 -1 0 3,5 mA 
positive (pin 6) 15 2a 40 64 mA 
negative (pin 6) -115 2a 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 Va V10 +O,a Vp V 
LOW Va -Vp 0 v 

Input current sync input 
V7 = Vp + 1 V 17 4 15 ILA 

Input current PAL input (H/2) 
Va=V10+0,aV la 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 I 12 0 9 30 µA 
V14 = V15 + 2,3 V 114 6 µA 

Input impedance (R-Y) Z5 160 k.Q 

Input impedance (B-Y) Z12 160 k.Q 
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l~~T-D_A_2_5-04~~--
FM MODEM FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA2504 is a monolithic integrated circuit for FM audio signal processing for both record and 
playback in video recorders. 
The circuit incorporates the following functions: 
Record 
• Preamplifier } . . . for microphone 
• Automatic level control c1rcu1t (ALC) 
• Frequency modulator (in combination with the CCO) 
• H.F. output buffer 
Playback 
• H.F. amplifier/limiter 
• Phase detector 
• Current controlled oscillator (CCO) 
• Sample and hold circuit (S/H) in which the hold information is generated by a hold time setting 

circuit driven by the head identification pulse (HID) 
Furthermore 
• Internal voltage/current stabilizer 
• Record/playback switching circuit 

QUICK REFERENCE DATA 

Supply voltage (pin 14) 

Supply current (pin 14) 
for record at V 20-1 > 2,0 V 
for playback at V20-1 < 0,8 V 

RECORD 

Preamplifier + ALC 

A.F. output voltage at Vi= 2 mV 

Total harmonic distortion 
at Vi= 2 mV 
at Vi= 40 mV 

Signal-to-noise ratio related to 
V0 = 600 mV; Rs= 1 kU 

Modulator 

A.F. input current for D.f = 100 kHz 

H.F. output stage (pin 13) 

Output voltage (peak-to-peak value) 

PLAYBACK 

Current controlled oscillator (CCO) 

Nominal frequency 

Limiter + S/H amplifier 

A.F. output voltage at Vi= 10 mV 

Signal-to-noise ratio at V 0 = 435 mV 

Total harmonic distortion at Vi= 10 mV 

PACKAGE OUTLINES 

Vp=V14-1 

Ip= 114 
Ip= 114 

THO 
THO 

S/N 

Vo(p-p) 

tcco 

Vo 

S/N 

THO 

TDA2504P: 24-lead DI L; plastic (with internal heat spreader) (SOT-101). 
TDA2504T: 24-lead mini-pack; plastic (S0-24; SOT-137A). 

typ. 5 v 

typ. 17 mA 
typ. 20 mA 

typ. 600 mV 

typ. 0,3 % 
typ. 0,5 % 

typ. 60 dB 

typ. 2,8 µA 

typ. 2,5 v 

typ. 1,5 MHz 

typ. 435 mV 

typ. 56 dB 

typ. 0,5 % 
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CURRENT 
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adju;;;;;ent I OSCILLATOR 
input 

modulator 
input 

15 

REC =record 
PB = playback 

TDA2504 

REC/PB 

REC/PB 
SWITCHING 

CIRCUIT 

20 

REC/PB 
switch input 

head 
identification 
pulse input 

ALC =automatic level control 
CCO =current controlled oscillator 

HOLD TIME 
SETTING 
CIRCUIT 

24 

PB 

hold time 
setting 

Vref 

17 

PB 

Fig. 1 Block diagram. 
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~~~~~F-M-m~od_e_m~fo_r_v-id_e_o_r-ec-o-rd-e-rs~~~~~~~~~~~~~~~~ ~~~-T-D~A-2~5-0-4~~~~~ 
RATINGS 

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

Supply voltage {pin 14) Vp = V14-1 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

Ptot 
(WI 

(1) SOT-101 with internal heatspreader. 

50 100 150 
Tamb !°CI 

(2) SOT-137 mounted on ceramic substrate (50 x 50 x 0,7 mm). 
(3) SOT-137 mounted on printed circuit board (50 x 50 x 1,5 mm). 

Fig. 2 Power derating curves. 

max. 13,2 v 
see Fig. 2 

-55 to + 150 oc 

-20 to+ 70 oc 
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D.C. CHARACTERISTICS 

Vp = 5 V; T amb = 25 °c; measured in Fig. 6; all voltages with reference to pin 1; all currents positive 
into the IC; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage (pin 14) Vp = V14-1 4,75 5,0 13,2 v 
Reference voltage (pin 17)* Vref= V17_1 - 2,7 - v 
Supply current (pin 14) 

record at V20-1 > 2,0 V Ip= I 14 - 17 -- mA 

playback at V20-1 < 0,8 V Ip= 114 - 20 - mA 

Total power dissipation 

record at V20-1>2,0 V Ptot - 85 - mW 

playback at V20-1 < 0,8 V Ptot - 100 - mW 

Input voltage 

pins 2, 3, and 4 V2,3,4-1 - 3,0 - v 
pin 6 V5_ 1 -- 2,1 - v 
pin 8 V8-1 - 1,9 - v 
pin 15 V15-1 - 2,7 - v 
pins 18, 19 Vrn, 19-1 - 2,7 - v 

Output voltage 

pin 12 v 12-1 - 2, 1 - v 
pin 13 

record V13-1 - 3,7 - v 
playback V13-1 - Vp - v 

Input current 

pin 17 ---I 17 - - 500 µA 

* Temperature drift V 17-1 = typ. 0,5 mV ;oc. 

Joo, 19841 



~~~~-F-M_m_o_d-em~fo-r-vi-d-eo-r-ec-o-rd-e-rs~~~~~~~~~~~~--~ ~--~-T-D~A-2_5_0_4~~~~~ 
A.C. CHARACTERISTICS 

Vp = 5 V; Tamb = 25 oc; fi = 1,5 MHz (h.f.), ~f = 100 kHz, f m = 1 kHz measured in Fig. 6; unless 
otherwise specified. 

parameter 
>-------------------·---------

I 
l 

PLAYBACK PART (V2Q-1<0,8 V) 

H.F. amplifier/limiter 

Sensitivity (PLL locked) 

Signal-to-noise ratio 

at Vi= 300µV 

at Vi= 10 mV 

A.M. rejection 

at Vi= 300 µV 

atVi=10mV 

Input conductance 

Input capacitance 

Current controlled oscillator (CCO) 

Nominal frequency (adjustable with R8-1) 

Capture range (deviation from 1,5 MHz) 

at Vi= 10 mV 

Temperature coefficient 

Phase detector 

A. F. output voltage (pin 7) 

at Vi= 10 mV 

Output impedance 

Hold time setting circuit 

(HID pulse is 25 Hz with a duty factor of 50%) 

HID input (pin 5) 

Input voltage HIGH 

Input voltage LOW 

Input current HIGH 

Input current LOW 

Hold time pulse (pin 24) 

with adjustable resistor R 13 = 50 kQ and 

C16= 1 nF 

with fixed resistor R 13 = 33 kQ and 

C16= 1 nF 

symbol min. typ. max. unit 
------ - --- ---+---------+-------+------< 

S/N 

S/N 

fcco 

Mcco 
TC 

ViH 

ViL 

liH 

-liL 

I 
I 
I tHold 

1 tHold 

2,0 

0,2 

10 

3 

100 

50 

56 

45 

50 

tbf 

tbf 

1,5 

150 

300· 10-6 

435 

100 

300 µV 

Vp 

0,8 

1 

33 

dB 

dB 

dB 

dB 

µs 

pF 

MHz 

mV 

kn 

v 
v 
µA 

µA 

µs 

µs 

(""' 1984 
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-------TD_A_2_5_0_4 ___ j 
A.C. CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

PLAYBACK PART (continued) 

Sample and hold circuit (pin 12 to pin 6) 

Total gain V 0/Vj 

with resistor R2 + R3 = 27 kil Gvtot -2 0 +2 dB 

Gain of input amplifier (adjustable) 

Rinternal = 28 kn 
Gv 20 dB ------- - -

R2 + R3 

Output impedance (pin 12) IZol - - 300 n 

Maximum a.f. output voltage (THO~ 1%) Vo - - 500 mV 

D.C. voltage shift during hold pulse ~V12-1 - 20 - mV 

Residual hold pulse V12-1 - tbf - mV 

Delay of HID pulse to hold pulse td - 1 - µs 

Overall performance (H.F. input to A.F. output) 

(fHF = 1,5 MHz; M = 100 kHz; fm = 1 kHz) 

Output voltage at Vi = 10 mV v12-1 - 435 - mV 

Signal-to-noise ratio at Vi= 10 mV S/N - 56 - dB 

Total harmonic distortion THO - 0,5 - % 

RECORDING PART (V2Q-1>2,0 V) 

(A.F. input frequency fi = 1 kHz) 

Preamplifier for microphone 

Open loop voltage gain Go - 98 - dB 

Closed loop voltage gain (note 1) Ge 52 52,5 53 dB 

A. F. output voltage 

atTHD=1% Vo - - 1 v 

at THO= 0,2% Vo - 0,9 - v 

Noise input voltage (r.m.s. value) 

Rs= 1 kil; B = 60 Hz to 15 kHz Vn(rms) - 11,2 2,0 µV 

Input impedance IZil 100 1-
- kn 

Output yurrent (pin 16) lo - !- 1 mA 

Automatic level control (ALC) 
I 

I 
I 

A.F. output voltage variation ! 
at ~Vi= 26 dB (note 2) ~Vo - I 1 i3 dB 

ALC timing for ~Vi= 20 dB (note 3) 

I:: 
I 

limiting time t1 - 50 ms 

level setting time ts - 50 ms 

recovery time (without R12 = 1 Mil) tr 50 - s 0 
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FM modem for video recorders J 
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parameter - symbo~----:in. \ typ. max. 

----+------t---------100-+--Preamplifier + ALC 

A.F. output voltage with ALC 

at Vi= 2 mV V0 

Total harmonic distortion with ALC I 
atVi=2mV THO 0,3 

at Vi= 40 mV 

Signal-to-noise ratio 

related to V 0 = 600 mV; Rs= 1 kn; 
B = 60 Hz to 15 kHz (see also Fig. 4) 

Current controlled oscillator (CCO) 

Frequency shift from playback to record 

Input current (pin 8) 

for l'.lf = 100 kHz 

Modulator (pin 15 to pin 13) 

A.F. input current 

for Llf = 100 kHz at pin 13 

Total gain V 0 /V1 

with R14 = 100 kn (note 4) 

H.F. output stage (pin 13) 

Output voltage 

Output resistance 

Record/playback switching circuit 

Switching voltage level (pin 20) 

for record 

for playback 

Switching current level (pin 20) 

for record 

for playback 

Notes 

THO 

S/N 

Gvtot 

VHIGH 

vLow 

IHIGH 

ILOW 

2 

1,0 

2,0 

100 

1. The minimum closed loop gain is restricted to 35 dB; see also Fig. 4. 
2. With respect to Vi= 2 mV; Rs= 1 kn; see also Fig. 5. 
3. With respect to Vi= 1,2 mV; see also Fig. 3. 
4. Total gain adjustable with R 14. 

0,5 
60 

5 

40 

2,8 

7,5 

2,5 

1,2 

60 

1 

3 

2,0 

TDA2504 

unit 

mV 

dB 

kHz 

µA 

dB 
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TDA2504 j 

Where: 

limiting time 
level setting time 
recovery time 

Vo 

(VI 

0,6 

V; 
(mV) 

1,2 

Vo 
(V) 

0,6 

1 2 
1,2 

t 
I 
I 

10 40 

av0 = 3dB max 

100 V; (mV) 

fAF = 1 kHz 

time 

time 

7Z91415 

Fig. 3 Typical ALC curve with Rs= 1 kn. 



FM modem for video recorders J 
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(dB) 

80)----+-++-l-++H+-~+-+-+-++++++---+--1 

1~ v-r 
60t---t--t--H--ti"~t><:t-----t"4-+-+-t+11tt-~+-1 

2i,V ~ 
401---l-""4--+-!--H-l++-~+-+-+-++'l>Y-l-----l---1 

-L+--1 I- -t-

restricted minimum 35 dB. 
( 1) voltage gain as a function of resistor RF. 
(2) signal-to-noise ratio (S/N) at the output (pin 16) as a function of resistor Rf. 

Fig. 4 Typical curves of preamplifier with automatic level control. 

80 
ALC 
(dB) 

60 

40 

20 

0 
102 

~ 

7291412 

v 
y 

J7 
.1-1 

TDA2504 

Fig. 5 Automatic level control as a function of source resistor RS; a.f. output voltage (~ V 0) = 1 dB. , 
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Fig. 6 Application diagram; also used as test circuit. 
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l TDA2505 

SECAM ENCODER 

GENERAL DESCRIPTION 

The TDA2505 converts the colour difference signals, after low-frequency pre-emphasis, into a frequency 
modulated signal according to the SECAM system. The circuit 1s intended to be used with the sync 
generator SAA 1043 in video games and homecomputers. The inaccuracy of the subcarrier frequency of 
about 20 kHz becomes invisible at highly saturated colours. 

The required input signals are: 
Horizontal drive (positive or negative pulse) pin 12; 
H/2 pulse (using a positive horizontal drive) pin 11; 
Frame pulse (positive) pin 13; 
Chrominance blanking, according to the SECAM system (positive) pin 14; 
Colour killing pulse if required (positive) pin 14. 

Features 

• Chrominance processing 
• Frame identification signal generator 
• Two frequency reference sources 
• Control circuit for the FM-modulator. 

QUICK REFERENCE DATA 
. -------·--·---- ---·-------------------------

Supply voltage 

Supply current 

Reference voltage 

Clamping pulse voltage 

Clamping pulse current 

Frame input current 

Chrominance switching voltage 

Colour killer switching voltage 

Storage temperature 

Operating ambient temperature 

PACKAGE OUTLINE 

28-lead dual in-line; plastic (SOT-117). 

V5_1 

15 

V9_1 

V12-1 

112 

113 

V14-1 

V14-1 

Tstg 

Tamb 

typ, 6 v 
typ, 80 mA 

typ, 4,2 v 
typ, 6 v 
typ, 0,51 mA 

typ, 0,3 mA 

> 2 v 
> 4 v 
-65 to + 150 oc 

-25 to +70 oc 
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SECAM encoder J 
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TDA2505 

Pin functions 

1. Ground. 
2. Chrominance output. 
3. Input chrominance blanking stage. 

(connected to output h.f. pre-emphasis and bandpass filter). 
4. Output FM modulator (connected to input h.f. pre-emphasis). 
5. Positive supply voltage. 
6. Tuning the FM modulator. 
7. Gain adjustment of the sequential colour difference signals at the output of the FM modulator. 
8. Input (B-Y) signal. 
9. Output of the internal reference supply voltage. 

10. Input (R-Y) signal. 
11. Input H/2 pulse. 
12. Input horizontal drive. 
13. Input frame pulse. 
14. Input chrominance blanking pulse and colour killing pulse. 
15. Frame identification sawtooth pulse. 
16. 4,250 MHz frequency adjustment. 
17. (B-Y) control. 
18. 4,40625 MHz frequency adjustment. 
19. ( R-Y) control. 
20. Input buffer amplifier (connected to OUTPUT of low-pass filter). 
21. Output sync demodulator (connected to INPUT of low-pass filter). 
22. Input sync demodulator (connected to output of band-pass filter). 
23. Output divider-by-two (internal connected to input sync demodulator). 
24. Reference voltage (from pin 9) for the two frequency reference stages. 
25. Tuning reference oscillator 4,40625 MHz. 
26. Phase frequency detector 4,40625 MHz reference. 
27. Phase frequency detector 4,250 MHz reference. 
28. Tuning reference oscillator 4,250 MHz. 

FUNCTIONAL DESCRIPTION 

Chrominance processing 

The signal ( R-Y) and ( B-Y) are connected to clamp circuits, where the black level is clamped to the 
reference voltage. Then the signals are blanked during the chrominance pulse from pin 14. It is also 
possible to blank (R-Y) and (B-Y) signals in the active line by adding a blanking pulse to the chromi­
nance blanking pulse at pin 14 of 1,7 to 1,9 V. Colour killing can be done by increasing this voltage to 
3,6 v. 
After clamping and blanking the (R-Y) signals are each fed to a summing amplifier. Other input signals 
are a d.c. level and the frame identification sawtooth. The output signals of the amplifiers are limited 
for both upper and lower limit. By switching the summing amplifiers with fH/2 pulse, the signal 
connected to the FM modulator is sequentially (R-Y) if fH/2 =HIGH and (B-Y) if fH/2 = LOW. 

By means of the built-in limiter, the gain adjusting of pin 7 and the FM tuning capacitor of pin 6, it is 
possible to obtain the correct frequency band according to the SE CAM system. By using a stop-start 
pulse the FM modulator starts every line in the same phase. After the high-frequency pre-emphasis and 
bandpass filter outside the IC the FM signal is connected to the chrominance blanking circuit. The d.c. 
level must be equal to the reference voltage at pin 9. The FM signal is blanked during the chrominance 
blaning pulse. By means of an inverting and a none inverting amplifier at the chrominance blanking 
stage the initial phase of the FM signal is defined by the following rule: 

from frame to frame oo, 1800, oo, 1800 and so on 

from line to line oo, oo, 1800, oo, oo, 1800 and so on. 

IJ"IY 1984 
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Frame identification signal generator 

By using the horizontal drive, colour killing pulse and frame pulse the TDA2505 generates pulses for the 
frame identification according the SECAM system. The pulses are connected to a sawtooth generator 
with a capacitor at pin 15. The sawtooth signals for both (R-Y) and (B-Y) are connected to the negative 
inputs of their summing amplifiers. Limitation to the required shape is caused by the built-in limiter. 

Frequency reference source 

The frequency source consist of a voltage controlled oscillator (VCO), several drivers and a phase­
frequency detector. The nominal adjusting of the VCO occurs by means of the capacitor at pin 25 
(4,40625 MHz) and pin 28 (4,250 MHz). 
The signal of the 4,40625 MHz is divided by 282 and the signal of the 4,250 MHz is divided by 272. 
The divided signals are each connected to the input of a phase frequency detector. 

The second input of the phase frequency detector is connected to the horizontal drive input (pin 12). 
The output of the detector is via a loop filter; pin 26 for the 4,40625 and pin 27 for the 4,250 MHz) 
connected to the control input of the VCO. 

The supply of the dividers and the phase frequency detectors is delivered from pin 24, which is externally 
connected to pin 9 (reference voltage supply). The dividers and detectors can be switched off by 
connecting pin 24 to ground. Then it is possible to use external oscillator signals at pin 28 and pin 25. 
The nominal current consumption decreases then by about 20 mA. 

Control circuit for the FM modulator 

This control circuit consists of: 
a. Multiplexer 
b. Divider-by-2 
c. Demodulator 
d. Buffer amplifier 
e. Comparators 
f. Pulse shaper 

The signal from the reference oscillators and the signal from the FM modulator are connected to the 
multiplexer. At the output of the multiplexer the signal is in sequence: 
2 lines 4.40625 MHz, 1 line FM-signal of (R-Y), two lines 4,250 MHz and 1 line FM-signal of (B-Y) 
and so on. 
The multiplexer output is connected to a divider-by-2 followed by a synchronous demodulator. The 
divider equalizes the amplitude and shape of the signals of the reference oscillators ans the FM modulator. 
Via a low pass filter and a buffer amplifier the demodulated signal is sampled during each period of the 
reference signals. There is one hold capacitor for the 4,250 MHz (pin 16) and one for the 4,40625 MHz 
reference (pin 18). The buffer amplifier is also connected to the positive inputs of two comparators. 
One comparator for the ( R-Y) control loop and one comparator for the ( B-Y) loop. The negative 
inputs of the comparators are connected to the hold capacitors of the reference sources. Each 
comparator output is sampled and stored in a capacitor during the blanking of the demodulated FM 
signal (pin 17 for the (B-Y) loop and pin 19 for the (R-Y) loop. The stored information controls the 
d.c. level of the summing amplifiers. The input pulses (pins 11, 12, 13 and 14) are used in the pulse­
shaper to generate the correct switch- and sample pulses. 

RATINGS 

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

Supply voltage V5.1 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

J"IY 19841 

max. 13,2 v 
see derating curve 

-65 to+ 150 oc 

-25 to +70 oc 



~~~S-E-CA_M_e-nc-od-er~~~~~~~~~~~---~l~~-T-D_A_2-50-5~~~ 
CHARACTERISTICS 

All voltages refer to pin 1 (GND). Values measured in test circuit Fig. 1. Tamb = 25 °C; V5_1=6 V. 
-------,--------

parameter 

Supply voltage 

Supply current 
V24 = 0 V 
V24 = 9 V 

Reference voltage (pin 9) 

Output voltage blanked chrominance 
(V14 HIGH) 
V 2 inverts after frame pulse V 13 = LHL 

Output amplitude FM modulator 

Input current phase switch and 
chrominance blanking 

Modulator tuning current sink curren tat V5 > V9 
source current at V5 < V9; V7 = 3,06 v 

Bias current gain-control 

Input voltage (R-Y) and (B-Y) clamp 

Inputs bias currents ( R-Y) and (B-Y) 

ed 

Bias voltage H/2 input 

V5 Input current clamping pulse V12 = 

Input current frame pulse V 13 = V 9 

Input current chrominance blanking 

Switching voltage chrominance blank 
input signals 

Switching voltage colour killing 

Frame identification 

Voltage LOW 

Maximum voltage 

Level during I ine clamping; V 14 > 4 

Ramp current from 7th to 15th line 
from start frame pulse 

Input impedance (ref. freq.) 

Input impedance (ref. freq.) 

Input impedance (zero freq.) 

Input impedance (zero freq.) 

Buffer input bias current 

atV14=6V 

ing 

v 

Bias voltage demodulator input 

Demodulator output current polarity 
polarity= V22 - 2 V x V23 - Vr ef 

Maximum deviation zero level freque ncies 

symbol 

V5_1 

15 
15 

Vref 

V2 
V2 

V4 

13 

15 

17 

Vs, 10 

Is, 10 

v 11 

I 12 

I 13 

I 14 

V14 

V14 

V15L 

V15 

V15 

I 15 

Z15 

z18 
Z17 

Z19 

120 

V22 

M2 

I 

min. typ. max. 

5,5 6,0 10 

- 60 -
- so -

4,0 4,2 4.4 

4,0 4,2 4.4 
Vref ± (V3 - Vref) 

0,9 1,0 1, 1 

- 3 6 

163 - 305 

0 I - 1 

~9-0,11 V9 V9+0,1 

- 1,5 

1, 1 i 1,2 1,3 

I 0.4 0,31 0,8 

0, 1 I 0,3 0,5 

- 40 50 

1.7 - 1,9 

3,6 - -

V9-0, 1 V9 V9+0, 1 

V9 + O,~ V9+0.7 V9+1 

V9-0,1 V9 V9+0, 1 

0,2 0,25 0,3 

- 10 -

- 10 -

- 10 -

- 10 -
- - 1,5 

1,S 1,0 2,2 

0.7 0,9 1, 1 

20 -_L21 
l__ ___ 

L_. ----- ---

unit 

v 

mA 
mA 

I v 

v 

v 

µA 

µA 

µA 

v 
µA 

v 
mA 

mA 

µA 

v 
v 

v 
v 
v 

mA 

kn 

kS1 

kS1 

kn 

µA 

:A I 
kHz j 
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Fig. 2 Power derating curve. 
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Fig. 3 Frame pulse waveform. 
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Fig. 4 Pulse waveforms. 
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line pulse waveform. 

July 

7287727 

sync 4,8 µs 

fH/2 
1v 11 l 

clamping 
IV12l 

Fig. 6 Chrominance blanking H/2 and 
clamping pulse waveform. 
These two pulses eventually instead of 
line pulse. 

7287728 



~~~S-EC_A_M-en-co-de-r~~~~~~~~~~~--~l~~-T-D-A-25_0_5~~~ 
(B-Y) ---- --­

Va 
deviation limit 

deviation limit 

W Y C G M R B BK 

blue difference V3 7 2877 29 

Fig. 7 Blue difference Vg waveform. 
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nF 

21 

TDA2505 

8 
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red difference V 1 o 7 2877 30 

Fig. 8 Red difference V 1 o waveform. 
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___________________ J L TDA2506 

SECAM ENCODER 

GENERAL DESCRIPTION 

The TDA2506 converts colour-difference signals (D'R and D'sl into sequential, frequency modulated 
signals according to the SECAM system. The signals (D'Rl and (D's) are the colour difference signals 
before low-frequency pre-emphasis; D'R = -1,9 (R-Y) and D's= :1-1,5(8-Y). The circuit is intended 
for use in video cameras, games, recorders and players, PAL-SE CAM transcoding circuits and SECAM 
test signal generators. 

Synchronizing pulses required for operation of the TDA2506 may be obtained from a universal sync 
generator SAA 1043 or other pulse generator. All pulses are to be active HIGH and are as follows: 

Horizontal sync pulses to pin 11 
Half-rate horizontal sync (H/2) pulses to pin 9 
Vertical sync pulses to pin 12 
Chrominance blanking pulses to pin 13 (may include colour-killer pulses) 

Frequency modulation is performed in conjunction with modulator-controller TDA2507. 

Features 

• Chrominance processor 

• Vertical identification signal generator 

• Timing pulse output to TDA2507 

• Sample and hold circuit for control signal from TDA2507 

• No adjustments of external components required (except high-frequency pre-emphasis (bell filter) 
stage) 

QUICK REFERENCE DATA 

V4_2 typ. 5 

14 typ. 45 

v 
mA 

Supply voltage 

Supply current 

Reference voltage V7-2, V22-24 typ. 3,5 v 
Operating ambient temperature range 

Storage temperature range 

PACKAGE OUTLINES 

24-lead DI L; plastic (with internal heat spreader) (SOT-101 Bl. 

lamb 

Tstg 

-25 to +70 oc 

-65 to +150 oc 
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~~~S-E-CA_M_e-nc-od-er~~~~~~~~~~~~--~~--~-T-D_A_2_5_0_6~~-
Pin functions 

1. Chrominance signal output. 
2. Ground. 
3. Input to chrominance blanking stage from high-frequency pre-emphasis and band-pass filter. 
4. Positive supply voltage. 
5. Input to clamping and blanking stage from low-frequency pre-emphasis filter. 
6. Output from sequential amplifier to low-frequency pre-emphasis filter. 
7. Reference voltage output. 
8. D'R signal input. 
9. H/2 pulse input (required only 1t specific phase sequencing is desired). 

10. D's signal input. 
11. Horizontal sync pulse input. 
12. Vertical sync pulse input. 
13. Chrominance blanking and colour-killer pulse input. 
14. Capacitor for vertical identification sawtooth. 
15. Control signal input from TDA2507 via low-pass filter. 
16. 4 406,250 kHz frequency adjustment. 
17. (R-Y) control. 
18. Timing pulse output to TDA2507. 
19. 4 250,000 kHz frequency adjustment. 
20. (B-Y) control. 
21. FM modulator tuning capacitor (fixed). 
22. FM reference voltage output. 
23. FM modulator output to high frequency pre-emphasis and band-pass filter. 
24. Ground connection for FM modulator. 

FUNCTIONAL DESCRIPTION 

Input clamp and sequential amplifier 

This circuit clamps the zero levels of the D'R and D's input signals (pins 8 and 10) to the reference 
voltage from pin 7. The input signals are switched into the amplifier sequentially by an internally 
delayed H/2 waveform. The amplifier output at pin 6 is D'R when the delayed H/2 waveform is HIGH 
and D's when it is LOW. The stage gain is 1,5. 

Clamping and blanking stage 

After external low-frequency pre-emphasis, the sequential D'R* and D's* signals are returned to the 
IC at pin 5. The signal amplitude at pin 5 is typically 0,5 V (peak-to-peak value) for 75% colour bar 
(EBU). Black levels are clamped to the FM reference voltage (pin 22). Blanking takes place during the 
chrominance blanking pulse and, if required, during the video blanking and/or colour killing pulses. 
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~----T-D_A_2_5_0_6 __ ~j- __________________________________ __ 
FUNCTIONAL DESCRIPTION (continued} 

COMPOSITE SYNC 

1st half picture 

2nd half picture 

CHROMINANCE 
BLANKING (V13) 

1st half picture 

2nd half picture 

VERTICAL SYNC 
(V12) 

COMPOSITE SYNC 
PULSE 

CHROMINANCE 
BLANKING PULSE 
(V13) 

H/2 PULSE 
(V9) 

_, 
;;.eoµs 

4,8 ± 0,1 µS 

'4----+-- 7,2 ± 0,1 µS 

HORIZONTAL SYNC _____ +--~ 
PULSE 
(V11) 

2-0,SµS 2-0,SµS ;;.1,6µs 

0,8µS 

Fig. 2 Survey of input signals in relation to composite sync. 

Vp 
V1a= 2-1----------

resulting 
control input centre frequency RED 
at pin 15 

D'R INPUT (V5) 

polarity depends 
on pre-emphasis 
inversion 

Fig. 3 Timing pulse output (pin 18) and resulting control input (pin 15). 
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SECAM encoder J 
----

TDA2506 

Switched-gain summing amplifier and limiter 

Inputs into the summing amplifier are the sequential D'R* and D's* signals, the vertical identification 
sawtooth waveform and reference d.c. levels. The gain of the amplifier is switched by the internally 
delayed H/2 waveform to give the correct input amplitudes for the FM modulator (D'R* gain= 
280/230 x D's* gain). An offset is also introduced between the black levels of the D'R* and D's* 
signals which corresponds to the upper and lower thresholds of the limiter. 

FM modulator and phase switch 

The FM modulator provides accurate FM modulation which follows the amplitude envelopes of the 
sequential D'R* and D's* waveforms. The centre frequencies of 4 406,250 kHz for the D'R* signal 
and 4 250,000 kHz for the D's* signal are controlled by d.c. levels from the sample and hold circuit 
(which in turn are controlled by the TDA2507). The upper and lower frequency limits are 
4 756,000 ± 35 kHz and 3 900,000 ± 35 kHz. 

Reference d.c. levels are switched within the FM modulator to define the starting phase of the modula­
tor output (pin 23) at the initiation of each horizontal and vertical scan. The starting phase sequence 
is as follows: 

vertical scan (frame to frame) oo, 1800, oo, 1800, repeating; 

horizontal scan (line to line) oo, oo, 1800, oo, oo, 1800, repeating. 

Chrominance blanking stage 

The frequency modulated colour difference signals are passed via high-frequency pre-emphasis and 
band·pass filters to the chrominance blanking input at pin 3. The d.c. level of this input should be 
equal to the reference voltage at pin 7. Blanking occurs during the chrominance blanking pulse. The 
stage gain is 1,75. 

Vertical identification sawtooth generator 

Vertical sync, horizontal sync and chrominance blanking pulses are used to determine vertical identi­
fication (see Fig. 4). The vertical identification sawtooth generator is driven in opposite directions 
for identification signals ldR and ldB; the capacitor for the generator is connected at pin 14. If no 
vertical identification is required, pin 14 should be connected to the FM reference voltage at pin 22. 

Pulse shaper 

This stage developes all pulses that are required within the TDA2506 and also the timing pulses 
required for the modulator controller TDA2507 (see Fig. 3). Internal H/2 pulses are generated by 
a flip-flop working from the horizontal sync input (pin 11 ), this makes the H/2 input at pin 9 
necessary only if it is required to lock the modulator into a specific phase sequence. If the H/2 input 
is not required, pin 9 should be connected to ground. A pulse separator at the chrominance 
blanking/colour-killer input (pin 13) allows this input to be used for blanking the sequential D'R* /D's* 
signal. 

Sample and hold circuit 

This circuit provides reference voltages to the FM modulator which set the centre modulation fre­
quencies for the sequential D'R* and D's* signals. The reference voltage levels are supplied to pin 15 
from the TDA2507 in a sequence that is time-related to D'R* /D'B* switching. The levels are sampled 
and then held for D'R* using capacitors at pins 16 and 17, and for D's* using capacitors at pins 19 
and 20. 
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~~~-TD_A_2_5_0_6~-J 
FUNCTIONAL DESCRIPTION (continued) 

HORIZONTAL SYNC 
(V11) 

! 1 I 2 I 3 4 I s I 6 I 1 a I s I 10 I 11 I 12 113 114 ! 1s I 1s ! 11 I 

CHROMINANCE 
BLANKING (V13) 

VERTICAL SYNC 
(V12) 

SAWTOOTH CURRENT 
(l14) -----------. 

HORIZONTAL SYNC 
(V11) 

CHROMINANCE 
BLANKING (V13) 

VERTICAL SYNC 
(V12) 

SAWTOOTH CURRENT 

(a) First vertical identification 

(114) -----------

HORIZONTAL SYNC 
(V11) 

CHROMINANCE 
BLANKING (V13) 

VERTICAL SYNC 
(V12) 

SAWTOOTH CURRENT 

(b) Second vertical identification 

(114) ----------~ 

HORIZONTAL SYNC 
(V11) 

CHROMINANCE 
BLANKING (V 13) 

VERTICAL SYNC 
(V12) 

SAWTOOTH CURRENT 

(c) Third vertical identification 

(114) -----------., 

(d) Fourth vertical identification 

Fig. 4 Vertical identification generation. 
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~~~-SE-C-AM-e-nc-od_e_r~~~~~~~~~~~~~~~~-T-D_A_2_5_0_6 __ ~-
RATINGS 

Limiting values in accordance with the Absolute Maximum Rating system IEC 134 

Supply voltage V4_1 max. 13,2 v 
Total power dissipation 

Operating ambient temperature range 

Storage temperature range 

Ptot 

Tamb 

Tstg 

P1ot 
(W) --+----4---- +----

~ 3 f---------1---'ld-~------I--+----+-----

~ 

50 

Fig. 5 Power derating curve 
for OIL package (SOT-1018). 

see Figs 5 and 6 

-25 to +70 oc 

-65 to +150 oc 
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TDA250;- ) __________________ _ 

CHARACTERISTICS 

V p = V 4-2 = 5 V; T amb = 25 OC; all voltages are with reference to ground (pins 2 and 24); all currents 
stated are positive into the IC; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supplies 

Supply voltage (pin 4) Vp = V4-2 4,75 5 7 v 
Supply current Ip= 14 30 45 60 mA 

Reference voltage (pin 7) V7_2 3,35 3,5 3,65 v 
Reference voltage (pin 22) V22-24 3,35 3,5 3,65 v 
Pulse shaper (pins 9, 11 and 

12, emitter follower inputs; 
pin 18, collector output) 

Bias current (pin 9, 11, 12) 19,111,112 - - 10 µA 

Input resistance (pin 9, 11, 12) R9,R11,R12 200 - - kn 

Input pulse amplitude 
(pin 9,11,12) V9,V11,V12 2 - - v 

Timing pulse output (pin 18) 
high level V18 4,7 - - v 
intermediate (Vp/2) level Vrn 2,3 - 2,7 v 
low level V18 - - 0,3 v 

Pulse separator (pin 13, 
emitter follower) 

Input resistance R13 100 - - kn 

Chrominance blanking pulse 
amplitude V13 3,6 - - v 

D'R*/D's* blanking pulse 
amplitude (colour killing) V13 1,7 1,8 1,9 v 

Vertical identification 

sawtooth generator (pin 14) 

Voltage clamping level V14 V22-7 mV V22 V22+7 mV v 
Ramp current (occurs in lines 

7 to 15 after vertical sync) ±114 50 70 85 µA 

Maximum voltage level V14 V22+0,6 V22+o,7 V22+o,8 v 
Minimum voltage level V14 V22-0,8 V22-0,7 V22-0,6 v 
Voltage level during line blanking V14 V22-7 mV V22 V22+7 mV v 
Inputs D'R*, D's* (pins 8 and 10) 

Signal level during clamping 
08,110 = ± 50 µA) Va, V10 V7-20 mV V7 V7+20 mV v 

Input bias current 1a,110 - - 1,5 µA 
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~~~~SE-C-AM~en-co-de-r~~~~~~~~~~~~~~l~~-T-0_A_2_5_0_6~~____, 
r------------------------~------~-----------~--, 

parameter symbol min. typ. max. unit 
>-------------- j-----------r----- ----+-------t-------f----+ 

Sequential amplifier output 
(pin 6) 

(Pins 8 and 10 a.c. coupled 
to fixed d.c. voltage) 

D.C. output 

Output resistance 

Amplifier voltage gain (pin 
8or10topin6) 

Clamping and blanking stage 
(pin 5) 

Input voltage (clamped; 
15= ± 50 µA) 

Input bias current 

Modulator control circuit 
(pin 15, buffer amp I ifier 
non-inverting input) 

Bias current 

Permitted input signal d.c. 
levels 

FM modulator output 
(pin 23, emitter follower) 

Output resistance 

High d.c. output level at 
V21 = 4 V 

Output signal amplitude 

G8,10-6 

R23 

1,6 

1,46 

2 

V22-0,85 

0,9 

V7-10 mV 

2 

12 

1,5 

1,85 v 

16 n 

1,54 

V22 V22+10 mV V 

-· 1,0 µA 

1,25 µA 

4,3 v 

50 70 n 

1,0 
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___ -_-r_o --A-2s_o_6 __ j 
CHARACTERISTICS (Continued) 

parameter symbol min. typ. max. unit 

Chrominance blanking stage 
(pin 3, emitter follower 
input; pin 1, amplifier 
output), 

Input current 13 - - 15 µA 

Input resistance R3 300 - - kn 

Required d.c. level of input 
signal V3 - V7 - v 

Output resistance R1 - - 5 n 

Temperature coefficient of 
output d.c. level TC - 1,8 - mV/K 

Amplifier gain G3-1 1,70 1,75 1,80 

Output d.c. level during 
blanking(V13 =HIGH) V1 V7-0,76 V7-0,70 V7-0,60 v 

Output d.c. level unblanked 
(V3 = V7; V13 =LOW} V1 V7-0,76 V7-0,70 V7-0,60 v 

A.C. CHARACTERISTICS 

Values are valid for TDA2506 operating with TDA2507. Horizontal frequency (fH) = 15 625 Hz. 

parameter symbol min. typ. max. unit 

Centre frequency RED foR - 4 406,250 ± 2 - kHz 

Centre frequency BLUE foB - 4 250,000 ± 2 - kHz 

ldent. frequency RED * fldR - 4 756,250 ± 35 - kHz 

ldent. frequency BLUE * fldB - 3 900,000 ± 35 - kHz 

Minimum frequency RED** -f R - 4 126,250 ± 10 - kHz 

Maximum frequency RED** +fR - 4 686,250 ± 10 - kHz 

Minimum frequency BLUE** -fB - 4 020,000 ± 10 - kHz 

Maximum frequency BLUE ** +fs - 4 480,000 ± 10 - kHz 

* The ident. frequencies are also the maximum and minimum output frequencies of the encoder. 
** Values are valid for 75% colour bar saturation (EBU) (V5 = ± 250 mV deviation from clamping 

level). 
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l TDA2506T 

SECAM ENCODER 

GENERAL DESCRIPTION 

The TDA2506 converts colour-difference signals (D'R and D'B) into sequential, frequency modulated 
signals according to the SE CAM system. The signals (D'R) and (D's) are the colour difference signals 
before low-frequency pre-emphasis; D'R = -1,9 (R-Y) and D'B = :l-1,5(B-Y). The circuit is intended 
for use in video cameras, games, recorders and players, PAL-SE CAM transcoding circuits and SE CAM 
test signal generators. 

Synchronizing pulses required for operation of the TDA2506 may be obtained from a universal sync 
generator SAA 1043 or other pulse generator. All pulses are to be active HIGH and are as follows: 

Horizontal sync pulses to pin 11 
Half-rate horizontal sync (H/2) pulses to pin 9 
Vertical sync pulses to pin 12 
Chrominance blanking pulses to pin 13 (may include colour-killer pulses) 

Frequency modulation is performed in conjunction with modulator-controller TDA2507. 

Features 

• Chrominance processor 

• Vertical identification signal generator 

• Timing pulse output to TDA2507 

• Sample and hold circuit for control signal from TDA2507 

• No adjustments of external components required (except high-frequency pre-emphasis (bell filter) 
stage) 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Reference voltage 

Operating ambient temperature range 

Storage temperature range 

PACKAGE OUTLINES 

24-lead mini-pack; plastic (S0-24; SOT-137A). 

V4_2 

14 

V7-2. V22-24 

Tamb 

Tstg 

typ. 

typ. 

typ. 

5 v 
45 mA 

3,5 v 
-25 to +70 oc 

-65 to +150 oc 
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~~~-SE-C-AM~en-co-de-r~~~~~~~~~~~~-~~-0-6-T~---< 
Pin functions 

1. Chrominance signal output. 
2. Ground. 
3. Input to chrominance blanking stage from high-frequency pre-emphasis and band-pass filter. 
4. Positive supply voltage. 
5. Input to clamping and blanking stage from low-frequency pre-emphasis filter. 
6. Output from sequential amplifier to low-frequency pre-emphasis filter. 
7. Reference voltage output. 
8. D'R signal input. 
9. H/2 pulse input (required only if specific phase sequencing is desired). 

10. D's signal input. 
11. Horizontal sync pulse input. 
12. Vertical sync pulse input. 
13. Chrominance blanking and colour-killer pulse input. 
14. Capacitor for vertical identification sawtooth. 
15. Control signal input from TDA2507 via low-pass filter. 
16. 4 406,250 kHz frequency adjustment. 
17. (R-Y) control. 
18. Timing pulse output to TDA2507. 
19. 4 250,000 kHz frequency adjustment. 
20. (B-Y) control. 
21. FM modulator tuning capacitor (fixed). 
22. FM reference voltage output. 
23. FM modulator output to high frequency pre-emphasis and band-pass filter. 
24. Ground connection for FM modulator. 

FUNCTIONAL DESCRIPTION 

Input clamp and sequential amplifier 

This circuit clamps the zero levels of the D'R and D's input signals (pins 8 and 10) to the reference 
voltage from pin 7. The input signals are switched into the amplifier sequentially by an internally 
delayed H/2 waveform. The amplifier output at pin 6 is D'R when the delayed H/2 waveform is HIGH 
and D's when it is LOW. The stage gain is 1,5. 

Clamping and blanking stage 

After external low-frequency pre-emphasis, the sequential D'R* and D's* signals are returned to the 
IC at pin 5. The signal amplitude at pin 5 is typically 0,5 V (peak-to-peak value) for 75% colour bar 
(EBU). Black levels are clamped to the FM reference voltage (pin 22). Blanking takes place during the 
chrominance blanking pulse and, if required, during the video blanking and/or colour killing pulses. 
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FUNCTIONAL DESCRIPTION (continued) 
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Fig. 3 Timing pulse output (pin 18) and resulting control input (pin 15). 
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~~~-SE-C-AM-e-nc-od-er~~~~~~~~~~~~-j~-~T-D_A_2_5_0_6_T~~· 
Switched-gain summing amplifier and limiter 

Inputs into the summing amplifier are the sequential D'R* and D's* signals, the vertical identification 
sawtooth waveform and reference d.c. levels. The gain of the amplifier is switched by the internally 
delayed H/2 waveform to give the correct input amplitudes for the FM modulator (D'R* gain= 
280/230 x D's* gain). An offset is also introduced between the black levels of the D'R* and D's* 
signals which corresponds to the upper and lower thresholds of the limiter. 

FM modulator and phase switch 

The FM modulator provides accurate FM modulation which follows the amplitude envelopes of the 
sequenliai D'H' and D's' waveforms. The centre frequencies of 4 406,250 kHz for the D'R* signal 
and 4 250,000 kHz for the D's* signal are controlled by d.c. levels from the sample and hold circuit 
(which in turn are controlled by the TDA2507). The upper and lower frequency limits are 
4 756,250 ± 35 kHz and 3 900,000 ± 35 kHz. 

Reference d.c. levels are switched within the FM modulator to define the starting phase of the modula­
tor output (pin 23) at the initiation of each horizontal and vertical scan. The starting phase sequence 
is as follows: 

vertical scan (frame to frame) oo, 1800, oo, 1800, repeating; 

horizontal scan (line to line) oo, oo, 1800, oo, oo, 1800, repeating. 

Chrominance blanking stage 

The frequency modulated colour difference signals are passed via high-frequency pre-emphasis and 
band-pass filters to the chrominance blanking input at pin 3. The d.c. level of this input should be 
equal to the reference voltage at pin 7. Blanking occurs during the chrominance blanking pulse. The 
stage gain is 1,75. 

Vertical identification sawtooth generator 

Vertical sync, horizontal sync and chrominance blanking pulses are used to determine vertical identi­
fication (see Fig. 4). The vertical identification sawtooth generator is driven in opposite directions 
for identification signals ldR and ldB; the capacitor for the generator is connected at pin 14. If no 
vertical identification is required, pin 14 should be connected to the FM reference voltage at pin 22. 

Pulse shaper 

This stage developes all pulses that are required within the TDA2506 and also the timing pulses 
required for the modulator controller TDA2507 (see Fig. 3). Internal H/2 pulses are generated by 
a flip-flop working from the horizontal sync input (pin 11), this makes the H/2 input at pin 9 
necessary only if it is required to lock the modulator into a specific phase sequence. If the H/2 input 
is not required, pin 9 should be connected to ground. A pulse separator at the chrominance 
blanking/colour-killer input (pin 13) allows this input to be used for blanking the sequential D'R*/D's* 
signal. 

Sample and hold circuit 

This circuit provides reference voltages to the FM modulator which set the centre modulation fre­
quencies for the sequential D'R* and D's* signals. The reference voltage levels are supplied to pin 15 
from the TDA2507 in a sequence that is time-related to D'R */D's* switching. The levels are sampled 
and then held for D'R* using capacitors at pins 16 and 17, and for D's* using capacitors at pins 19 
and 20. 
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TDA2506T J 
FUNCTIONAL DESCRIPTION (continued) 
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RATINGS 

Limiting values in accordance with the Absolute Maximum Rating system I EC 134 

Supply voltage 

Total power dissipation 

Operating ambient temperature range 

Storage temperature range 

V4_1 

Ptot 

Tamb 

Tstg 

1,5 ,------,----.---,---,----1z,a_o5_5----.3.1 

Ptot 
(WI r---+----+------t--+---+-----< 

50 100 150 

Fig. 5 Power derating curve. 

a= device mounted on a ceramic substrate. 
b =device mounted on a printed circuit board. 

TDA2506T 

max. 13,2 V 

see Fig. 5 

-25 to +70 oc 

-65 to +150 oc 

907 



TDA2506T J 
CHARACTERISTICS 

Vp = V4-2 = 5 V; Tamb = 25 oc; all voltages are with reference to ground (pins 2 and 24); all currents 
stated are positive into the IC; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supplies 

Supply voltage (pin 4) Vp = V4-2 4,75 5 7 v 
Supply current Ip= 14 30 45 60 mA 

Reference voltage (pin 7) V7_2 3,35 3,5 3,65 v 
Reference voltage (pin 22) V22-24 3,35 3,5 3,65 v 
Pulse shaper (pins 9, 11 and 

12, emitter fol lower inputs; 
pin 18, collector output) 

Bias current (pin 9, 11, 12) 19,111,112 - - 10 µA 

Input resistance (pin 9,11,12) R9,R11,R12 200 - -- kn 
Input pulse amplitude 

(pin9,11,12) V9,V1 i.V12 2 - - v 
Timing pulse output (pin 18) 

high level V13 4,7 - - v 
intermediate (Vp/2) level V13 2,3 - 2,7 v 
low level V13 - - 0,3 v 

Pulse separator (pin 13, 
emitter follower) 

Input resistance R13 100 - - k.Q 

Chrominance blanking pulse 
amplitude V13 3,6 - - v 

D'R*/D'B* blanking pulse 
amplitude (colour killing) V13 1,7 1,8 1,9 v 

Vertical identification 

sawtooth generator (pin 14) 

Voltage clamping level V14 V22-7 mV V22 V22+7 mV v 
Ramp current (occurs in lines 

7 to 15 after vertica I sync) ±114 50 70 85 µA 

Maximum voltage level V14 V22+0,6 V22+0,7 V22+0,8 v 
Minimum voltage level V14 V22-0,8 V22-0,7 V22-0,6 v 
Volta!le level during line blanking V14 V22-7 mV V22 V22+7 mV v 
Inputs D'R*, D'B* (pins 8 and 10) 

Signal level during clamping 
(lg,110 = ± 50 µA) Vg, V1Q V7-20 mV V7 V7+20 mV v 

Input bias current lg,110 - - 1,5 µA 

908 M"oh 19851 



SECAM encoder 

parameter 

Sequential amplifier output 
(pin 6) 

(Pins 8 and 10 a.c. coupled 
to fixed d.c. voltage) 

D.C. output 

Output resistance 

I Amplifier voltage gain (pin 
8 or 10 to pin 6) 

Clamping and blanking stage 
(pin 5) 

Input voltage (clamped; 
15 = ± 50 µA) 

Input bias current 

Modulator control circuit 
(pin 15, buffer amplifier 
non-inverting input) 

Bias current 

Permitted input signal d.c. 
levels 

FM modulator output 
(pin 23, emitter follower) 

Output resistance 

High d.c. output level at 
V21=4 V 

Output signal! amplitude 

Gs,10-6 

min. typ. 

1,6 V7-10mV 

2 

1,46 

V22-10 mV 

2 

V22-0,85 

0,9 

12 

1,5 

50 

1,0 
~-------··---------'-------------~-------· 

I 
J 

l TDA2506T 
__ _J 

max. unit 

1,85 v 

16 n 

1,54 

V22+10 mV V 

1,0 µ.A 

1,25 lµA 
i 

4.3 Iv 
I 

70 

1

1 n 

V22-0.7 v I 
1,1 J_I v I 

----- ~---~J 
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CHARACTERISTICS (Continued) 

parameter symbol min. typ. max. unit 

Chrominance blanking stage 
(pin 3, emitter follower 
input; pin 1, amplifier 
output) 

Input current 13 - - 15 µA 

Input resistance R3 300 - - kn 

Required d.c. level of input 
signal V3 - V7 - v 

Output resistance R1 - - 5 n 

Temperature coefficient of 
output d.c. level TC - 1,8 - mV/K 

Amplifier gain G3-1 1,70 1,75 1,80 

Output d.c. level during 
blanking(V13 =HIGH) V1 V7-0,76 V7-0,70 V7-0,60 v 

Output d.c. level unblanked 
(V3 = V7; V13 =LOW) V1 V7-0,76 V7-0,70 V7-0,60 v 

A.C. CHARACTERISTICS 

Values are valid for TDA2506 operating with TDA2507. Horizontal frequency (fH) = 15 625 Hz. 

parameter symbol min. typ. max. unit 

Centre frequency RED foR - 4 406,250 ± 2 - kHz 

Centre frequency 8 LUE foB - 4 250,000 ± 2 - kHz 

ldent. frequency RED* f1dR - 4 756,250 ± 35 - kHz 

ldent. frequency BLUE* fldB - 3 900,000 ± 35 - kHz 

Minimum frequency RED** -fR - 4 126,250 ± 10 - kHz 

Maximum frequency RED** +fR - 4 686,250 ± 10 - kHz 

Minimum frequency BLUE** -fB - 4 020,000 ± 10 - kHz 

Maximum frequency BLUE** +fB - 4 480,000 ± 10 - kHz 

* The ident. frequencies are also the maximum and minimum output frequencies of the encoder. 
** Values are valid for 75% colour bar saturation (EBU) (V5 = ± 250 mV deviation from clamping 

level). 
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FM MODULATOR CONTROLLER 

GENERAL DESCRIPTION 

TDA2507 
TDA2507T 

The TDA2507 accepts FM signals that are sequentially modulated by two alternating subcarrier 
frequencies (SE CAM signals) and provides sequential d.c. output levels to control the FM modulator. 

The IC is intended for use with the SE CAM encoder TDA2506 but can be adapted for other applica­
tions. Timing reference pulses from the modulator are required. 

Two frequency reference phase-lock loops are contained within the IC; one for 4,406 25 MHz, and 
one for 4,250 MHz. Other frequencies can be accomplished by using external reference sources. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current at Vp = 5 V and with both PLL circuits 
functioning 

Reference voltage 

Operating ambient temperature range 

Storage temperature range 

Vp = V3-6 

13 

V2.5 

Tamb 

Tstg 

typ. 5 

typ. 40 

typ. 3,5 

--25 to +70 

--65 to +150 

v 

mA 

v 
oc 

oc 
-·----------~----------·-

PACKAGE OUTLINES 

TDA2507 : 16-lead DI L; plastic (with internal heat spreader) (SOT-38WE-9). 
TDA2507T: 16-lead mini-pack; plastic (S0-16L; SOT-162A). __ l _N_o_v-em-be_r_1_9_8_5 ___ 9_1_3 ____ ~----
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FM modulator controller j 
----

Pin functions 

1. FM signal input (from TDA2506 pin 23). 

2. Reference voltage output. 

3. Positive supply voltage. 

4. Horizontal sync output (fH = 4 406,250/282 = 15,625 kHz). 

5. Timing pulse input (from TDA2506 pin 18). 

6. Ground. 

7. Control signal output to TDA2506 via low-pass filter. 

8. Input to synchronous demodulator from band-pass filter. 

9. Output to band-pass filter. 

TDA2507 
TDA2507T 

10. Supply voltage for the divider stages and phase/frequency detectors of the two phase-lock loops. 

11. Tuning capacitor for the 4,250 MHz reference oscillator. 

12. Filter for the phase/frequency detector of the 4,250 MHz phase-lock loop. 

13. Horizontal sync input (fH). 

14. Supply voltage for the two reference osci 1 lators. 

15. Tuning capacitor for the 4,406 25 MHz reference oscillator. 

16. Filter for the phase/frequency detector of the 4,406 25 MHz phase-lock loop. 

FUNCTIONAL DESCRIPTION 

Phase-lock loops 

The two phase-lock loops each comprise a voltage-controlled reference oscillator, two frequency 
divider stages and a phase/frequency detector circuit. The loops are closed by charge pumping the 
reference oscillators from the phase/frequency detector outputs. The centre frequencies of the loops 
are set by external capacitors at pin 15 (4,406 25 MHz) and pin 11 (4,250 MHz). The divider stages 
which follow the reference oscillators reduce the frequencies of both the loops to 15,625 kHz (fH) 
at their respective inputs to the phase/frequency detectors. The reference signals to both phase/fre­
quency detectors are obtained from the horizontal sync input at pin 13. 

The divider and phase/frequency detector circuits can be switched off by connecting pin 10 to 
ground. This leaves only the VCO of each PLL in circuit and allows external signals to be injected at 
pins 15 and 11, or crystals to be used for tuning the oscillators. 

The accuracy of crystal tuning using only one crystal can be obtained by connecting pins 10, 14 and 16 
to the reference voltage at pin 2 and connecting a 4,406 25 MHz crystal to pin 15. The 4,250 MHz 
PLL will follow the crystal-derived fH reference from pin 4 via pin 13 and its phase/frequency 
detector. 

Multiplexer and pulse shaper 

The multiplexer receives the 4,406 25 and 4,250 MHz reference frequencies from the two VCOs and 
the FM signals D'R* and D's* from the TDA2506 modulator. The signals are gated one at a time to 
the multiplexer output in a sequence determined by the timing pulses from TDA2506. The levels of 
the timing pulses (pin 5) are used in the pulse shaper to generate enable pulses for the multiplexer 
(Fig. 2a + b). The multiplexer output sequence is as follows: 

4,406 25 MHz (2 lines); D'R* FM signal (1 line); 4,250 MHz (2 lines); D's* FM signal (1 line); 
repeating. The selection of D'R* or D's* FM signal is a feature of the timing of the input at pin 5. 
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TDA2507 
TDA2507T 

Vs=Vp - ----~ 

V5=Vp;2 -+-----

Vs=OV 

4,40625MHz 

7Z80560 FM SIGNAL 
4,250MHz ... ,,,, ""' ,.,. I 

FM SIGNAL FM SIGNAL 

Fig. 2a Timing pulse waveform showing multiplexer output sequence. 
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v201 
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Fig. 2b Graph showing switching-levels of the timing pulse at pin 5. Duty cycle and timing not 
important. 

Divide-by-two stage and synchronous demodulator 

The divide-by-two stage halves the frequencies present in the multiplexer output and equalizes the 
amplitude and pulse shapes of the S\)quential signals. 

Demodulation of the multiplexed signal is performed by filtering the signal via a 2, 17 MHz band-pass 
filter (between pins 8 and 9) and using this filtered signal as a synchronous switch for the main signal. 
The d.c. level of the signal from pin 9 is referred externally to the reference voltage from pin 2. An 
external low-pass filter is required for the output signal from pin 7. 

RATINGS 

Limiting values in accordance with the Absolute Maximum Rating system IEC 134 

Supply voltage V3_6 max. 13,2 v 
Total power dissipation Ptot 

Tamb 

Tstg 

see Fig. 3 

Operating ambient temperature range 

Storage temperature range 

916 November 1985 
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-~~~~-FM~m-o_d_u-la_t_o-rc_o_n-tr_o_ll_er~~~~~~~~~~~~~~~~---J·· ---~~T-D~A-2~5-0-7~~~~___, . TDA2507T 

CHARACTERISTICS 

Vp = V3-6 = 5 V; Tamb = 25 oc; all voltages are with reference to ground; unless otherwise specified. 

parameter symbol min. typ. max. unit 

Supplies 

Supply voltage (pin 3) Vp = V3_5 4,75 5 7 v 
Supply current at V14 = V10 = V2 Ip= 13 - 35 - mA 

Supply current at V 14 = V2 Ip= 13 - 20 - mA 

Reference voltage (pin 2) V2-6 3,38 3,5 3,6 v 
Phase-lock loops 

D.C. level at pins 11 and 15 (oscillator 
tuning capacitor outputs) V11,V15 2,4 2,6 2,8 v 

Amplitude of oscillation at pins 11 and 
15 (peak-to-peak value) V11 (p-p) l -

V15(p-p) 
130 - mV 

Current into pins 11 and 15 when 
V12.V16 = 1,5 V (see Fig. 4) l1i,l15 - 130 - µA 

Limiting values for VCO control voltages 
at pins 12 and 16 VnV16 0,8 - 1,9 v 

Output resistance at pin 4 
(fH output); V4 =HIGH R4 5, 1 6,8 8,5 kn 

Input resistance at pin 13 (fH input) R13 200 - - kn 

Amplitude of fH pulse required at pin 13 
(duty factor and timing are not important) V13 2 - - v 

FM input buffer 

Input resistance at pin 1 (FM signal input) R1 180 - - kn 

Switching level of FM input V1 2,2 2,3 2,4 v 
Required input amplitude V1 0,5 - 2,0 v 
Pulse shaper input 

Input resistance at pin 5 (timing pulse 
input R5 200 - - kn 

Demodulator 

Sink current at pin 9 into divide-by-two 
circuit; Vg = LOW lg 0,6 0,9 1,2 mA 

Demodulator input bias voltage at pin 8 Vs 1,60 1,68 1,76 v 
Demodulator output current from 

pin 7 (see Fig. 5) 

output current at 'A' -17 0,6 0,9 1,2 mA 

output current at 'B' +17 1,2 0,9 0,6 mA 

November 1985 917 



TDA2507 
TDA2507T 

+200 

+100 

0 

-100 

-200 

L __ _ 
1,2 

o~----~--------L-----~~--~-~--~-
0 50 100 150 

Fig. 3 Power derating curve. 

a device mounted on a ceramic substrate, 
b device mounted on a printed circuit board, 

7 Z8056'l 

7280564 

Fig. 4 Graph showing current into 
pins 11 and 15 against voltage at 
pins 12 and 16 (typical values), 

Fig. 5 Graph showing demodulator 
output current from pin 7 (typical 
va!ues). 
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FM modulator controller J TDA2507 
TDA2507T 

-----
APPLICATION INFORMATION 

4,40625 ~ 

".~,.+ 270pF 

16 15 14 13 12 

TDA2507 

FM 1 2 3 5 

~~;~_J Tir?.,·· + 
timing 
pulse 
input 

Vp 

11 

1k0 

270pF 

I 
10 9 

1J 
BAND-PASS FIL TEA 
2, 17 MHz (see Fig. 10) 

0,9 mH control 
~signal 

output 
1spr a,2kn 

LOW-PASS FILTER 7Z80567 

f'.ig. 6 Application of TDA2507 using two crystals for tuning; Vp = 5 V. 

1k!1 JJ 
l _1 __ _ 

4,40625 
l•~Hz i=::J T 270pF 

BAND-PASS FILTER 

1k0 

47pF f._ __ 1. ··-·· 
2,17 MHz (see Fig. 10) 

FM 
signal 
input 

-·•· 

\/REF VREF 

±_ ___ - ____ j 
16 15 14 13 12 11 10 9 

' ' _J"'' -+-r-y.::: o,9mH control 

timing vvYl....Ef signal 
pulse output 

input 33 pF 18pF 8,2k0 

fH VREF_.,.J ______ J _____ _ 

TDA2507 

6 

LOW-PASS FIL fER 7Z80568 

Fig. 7 Application of TDA2507 using single crystal tuning; Vp ~ 5 V. 
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TDA2507 
TDA2507T 

APPLICATION INFORMATION (continued) 

Ll,,, 
330nF 

LJ,,, 
330nF 

1 kfl 1 kfl 

BAND-PASS FILTER 
33 !l VREF 33 fl VREF 2, 17 MHz (see Fig. 10) 

FM 
signal 
input 

Note 

16 

150pF 

15 14 13 12 

TDA2507 

2 3 4 5 

470 timing 
nF 47 pulse 

I J:µF 
input 

VREF Vp IH 

150 pF 

11 

6 

VREF 

10 9 

22nF 

8 

1,5mH 0,9mH control 
LfYYY\.-r'r'<Y"'--4-_. signal 

output 

33pF 18pF 8,2k!l 

LOW-PASS FILTER 7 Z80569 

Fig. 8 Application of TDA2507 using PLL tuning; Vp = 5 V. 

0 

attenuation 
(dB) 

20 

40 

60 

7Z80565 

0,5 3 4 

frequency (MHz) 

group 
delay 
(µs) 

1,0 

0,8 

0,6 

0,4 

0,2 

0 

Fig. 9 Typical response of 2, 17 MHz band-pass filter. 

See data sheet TDA2506 for TDA2506/TDA2507 application using PLL tuning. 
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L TDA2540 

,_T_D_A_2_s_4o_o __ _ 

TELEVISION 1.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 

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 Llf = 100 kHz 

PACKAGE OUTLINES 

TDA2540 : 16-lead DIL; plastic (SOT-38). 
TDA25400: 16-lead OIL; plastic (SOT-58). 

V11-13 

I 11 

V1-16 (rms) 

V12(p-p) 

Gv 

S/N 

.6.V5_13 

typ. 12 

typ. 50 

typ. 100 

typ. 2,7 

typ. 64 

typ . 58 

typ. 10 

January 1980 

v 
mA 

µV 

v 
dB 

dB 

v 
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I 11 
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i.f. input 

16 

15 

GAIN 
CONTROLLED 
l.F. AMPLIFIER 

tuner a.g.c. _4-+-------+----1-----I 
output 

tuner a.g.c. 
take-over 

8 9 

SYNCHRONOUS 
DEMODULATOR 

A.G.C. DETECTOR I 
NOISE INVERTER 

14 .,___""""_~ 

Ir lVCR 

VIDEO 
PREAMPLIFIER 

WHITE SPOT 
INVERTER 

10 

A.F.C. 
OUTPUT 

AMPLIFIER 

5 
, I • I a.f.c. output 

6 
L------------------<H- a.f .c. switch 

12 
6--l-+-----<1>-----.------+-- video output 
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Fig. 1 Block diagram. 
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Television i.f. amplifier and demodulator 

RATINGS 

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

Supply voltage V11-13 
Tuner a.g.c. voltage V4.13 
Total power dissipation Ptot 
Storage temperature Tstg 
Operating ambient temperature Tamb 

CHARACTERISTICS (measured in Fig. 5) 

Supply voltage range V11-13 

max. 

max. 

max. 

TDA2540 
TDA2540Q 

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 fol lowing 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 Z1.16 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 dip 

* So-called 'projected zero point', e.g. with switched demodulator. 

V0 black-to-white 
**S/N= -------­

Vn(rms) at B = 5 MHz 

________ J 

typ. 
< 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 
< 
typ. 
< 

100 µV 
150 µV 

2 kil 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 

10° 
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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. 

-13,2dB 

spectrum for -30dB 
yellow 

S.C. C.C. 

S.C.: sound carrier level l 
C.C.: chrominance carrier level J 
P.C.: picture carrier level 

with respect to top sync level 

- 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 

+12 v 
manual gain control; 

SPECTRUM 
ANALYZER 

7Z76178 

adjusted for blue: V 12_ 13 = 4 V 

Fig. 3 Test set-up for intermodulation. 

V0 at4,4 MHz 
* 20 log + 3,6 dB. 

V0 at1,1MHz 

924 January 1980 

V0 at 4,4 MHz 
** 20 log----­

V 0 at 3,3 MHz 



Television i.f. amplifier and demodulator TDA2540 
TDA2540Q 

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 B-+--------------· 
threshold level ' 

zero-signal level, __ 5 7 6 
white level (CCI R) · 

5 
white spot insertion_ 4 7 -t--t---------::::...-~ ... 

level · 

noise insertion level - 3,8 

top sync level ---3,07 3 

noise inverter 1 -'2-+---------• 
threshold level --- ,8 

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 

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 10to 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 .:lV5_13 > 10 v 
typ. 11 v 

Detuning for a. f.c. output voltage swing 
.:lf tvp . 100 kHz 

of 10 V < 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: v6-13 > 3,2 v 

A. F .C. switches off at: v6-13 < 1,5 v 
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Television i. f. amplifier and "demodulator J l TDA2540 
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TDA2540 
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Fig. 7 Signal-to-noise ratio as a function of the input voltage (V 1-16 ). 
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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. 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 (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 

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 forAf = 100 kHz 

PACKAGE OUTLINES 

TDA2541 : 16-lead DIL; plastic (SOT-38). 
TDA25410: 16-lead QI L; plastic (SOT-58). 

V11-13 

111 

V1-16(rms) 

V12(p-p) 

Gv 

S/N 

AV5.13 

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) 

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 

V11-13 

max. 

max. 

max. 

TDA2541 
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 fol lowing 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 Z1-16 I 
Zero-signal output level 

V12-13 variation 

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 d<p 

* 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. 

100 µV 
150 µV 

2 kn in parallel 
with 2 pF 

5,95 V* 
± 0,35 v 

3,00 v 
2,85 to 3, 15 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 

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 

+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 ------ + 3 6 dB 

V0 at1,1MHz' · 
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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 G-1---------------; 

threshold level ' 
zero-signal level, 

white level (CCI R)-- 5.7 
6 

5 white spot insertion 
level - 4· 7 -1--t-----------==-"'-L.I 

noise insertion level - 3,8 - 4-'--1.---L... 

top sync level ---3,07 3 

I 
I 
I 
I 
I 

noise inverter 2 i 
threshold level --- 1,8 --=-1--------111 ,, 

i 

TDA2541 
TDA2541Q 

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 

v 14-13 < 1 '1 v 

7Z76177.1 

time 

Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 

Tuner a.g.c. output current range 14 Oto 10 mA 

Tuner a.g.c. output voltage at 14 = 10 mA V4_13 < 0,3 v 
Tuner a.g.c. output leakage current 

v 14-13 = 11 v; v 4-13 = 1 2 v 14 < 15 µA 

Maximum a.f.c. output voltage swing ~V5_13 > 10 v 
typ. 11 v 

Detuning for a.f.c. output voltage swing of 10 V ,M 
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: V6-13 < 1,5 v 
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TDA2541 
TDA2541Q 
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Fig. 7 Signal-to-noise ratio as a function of the input voltage (V 1-16 ). 
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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 incorpoi-ates 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 ~f = 100 kHz 

PACKAGE OUTLINES 

TDA2542 : 16-lead OIL; plastic (SOT-38). 
TDA25420: 16-lead 01 L; plastic (SOT-58). 

V11-13 

I 11 

V1-16(rms) 

V12(p-p) 

Gv 

S/N 

~v5-13 

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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Television i.f. amplifier and demodulator 

RATINGS 

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

Supply voltage V11-13 

Tuner a.g.c. voltage V 4-13 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS (measured in Fig. 2) 

Supply voltage range 

Ptot 

Tstg 

Tamb 

V11-13 

max. 

max. 

max. 

TDA2542 
TDA2542Q 

13,8 v 
12 v 

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 

l.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 = -------­

Vn(rms) at B = 5 MHz 

V1-16(rms) 

1z1-16 I 
V12-13 

V12(p-p) 

llV12-13 

Gv 

B 

S/N 

dG 

dip 

typ. 

< 
100 µV 
150 µV 

t 2 kS1 in parallel 
yp. with 2 pF 

typ. 2,9 v 
> 4 v 

< 0,5 dB 

typ. 64 dB 

typ. 6 MHz 

typ. 58 dB* 

typ. 4 % 
< 10 % 

typ. 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 . 

940 January 1980 

14 

V4_13 

14 

~v5-13 

~f 

V6-13 

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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Fig. 2 Typical application circuit diagram; Q of L 1 and L2 ""80; f = 32,7 MHz. 
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TDA2542 
TDA2542Q 
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l TDA2543 

AM SOUND l.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 Land 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 V13-14(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 DIL; plastic (SOT-102CS). 

V12-14 = Vp 

Vvc1-18(rms) 

LiGv 

V13-14(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 

17 

i.f. input 

( 1) --+.-+-t-1 

SIGNAL 

PROCESSING 

FOR A.G.C. 

3 

+ 

39,2 MHz 

x 

TDA2543 

15 13 

/ 
a.f. output 

(1) LF. signal: vision carrier (V.C,) an.d sound carrier (S,C.), 

Fig. 1 Block diagram. 

RATINGS 

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 0 to+ 70 °c 
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AM sound i.f. circuit for French standard L __ .. __ r_o_A_2s_4_3 __ , 

CHARACTERISTICS 

Vp = 12 V; T amb = 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 1 and 18) 

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 - kn 

Input capacitance C1-18 - 2 - pF 

1.F. control range (-3 dB) ~Gv 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 - n 

Distortion at Vvc1-18(rms) = 5 mV dtot - - 1 % 

Signal-to-weighted-noise ratio 
at a.f. output (pin 13) according to 
CCIR 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) v8-14(rms) 2 - - v 

V11-14(rms) 2 - - v 

Voltage gain Gv - 0± 1 - dB 

Amplitude frequency response (-3 dB) f 20 - 20000 Hz 

Crosstalk between the non-switched 
input and the output a 60 - - dB 

Input resistance R8;11-14 10 - - kn 

Output resistance R6-14 - 400 - n 

De-emphasis switch (pin 4) 

Input resistance for: 
ON (V5_14 > 3 V) R4-14 - - 200 n 

OFF (V5_14 < 1 V) R4-14 100 - - k.Q 

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 

220µF I 
Vp 

+ 1 µH (+12VI 

+ 1,Sk!l. 10nF I 
IlOOµF 

4,7 nF 470 nF 39,2 MHz 
i.f. vision 

:~;: 0}1 18 17 16 15 14 13 12 11 10 

22 10 56 56!1. 
µF nF TDA2543 

+ pf 

3 4 6 8 9 
, , 

+ 220 

4,7 nF IµF 470nF (a.f.) 
audio 
input 

(a.I.) 
audio 

;;{; 10 nF 
output 

de-emphasis switching 
switching output input 7286841 

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 
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Fig. 3 Control curve of the i.f. amplifier; the r.m.s. a.f. output voltage at pin 13 (V 13-14(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. 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 

l.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 OIL; plastic (SOT-38). 
TDA25440: 16-lead 01 L; plastic (SOT-58). 

V11-13 

I 11 

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 V11-13 

Tuner a.g.c. voltage V 4-13 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS (measured in Fig. 5) 

Supply voltage range 

The following characteristics are measured at T amb = 25 °c; V 11-13 = 12 V 

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 

1.F. voltage gain control range 

Bandwidth of video amplifier (3 dB) 

Signal-to-noise ratio at Vi= 10 mV 

Differential gain 

Differential phase 

* So-called 'projected zero point', e.g. with switched demodulator. 
V 0 black-to-white 

** S/N = 
Vn(rms) at B = 5 MHz 

V1-16(rms) 

I Z1-16 j 

V12-13 

V12-13 

Gv 

B 

S/N 

dG 

d.p 

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 

3 kn in parallel 
typ .. h 2 F Wit p 

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. PC. 

S.C. : sound carrier level 
C.C. : chrominance carrier level 
P.C. : picture carrier level 

spectrum for 
yellow 

-13,2dB 

-30dB 

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 

42,17 MHz 

P.C. 
GENERATOR 

45,75 MHz 

C.C. 
GENERATOR 

41,25 MHz 

ATTENUATOR 
TEST 

CIRCUIT 

manual gain control; 

SPECTRUM 
ANALYZER 

adjusted for blue: V 12 _ 1 3 = 4 V 

7Z84194 

Fig. 3 Test set-up for intermodulation. 

V 0 at 3,6 MHz 
* 20 log + 3,6 dB. 

V 0 at 0,9 MHz 

954 November 1982 

V 0 at 3,6 MHz 
201og ----­

Vo at 2,6 MHz 



Television i. f. amplifier and demodulator TDA2544 
TDA2544Q 

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 

V12-13 

(V) 

7 

V14.13 

white spot inverter_5 4 --1-------------, 
threshold level ' 6 
zero-signal level --5,5 --r-"="' 
white level (CCIR)-5,3 

5 

white spot insertion_4 1 --,+--!----------""""'~-... 
level ' 4 

noise insertion level - 3,3 -...--•-. 
3 

top sync level ---2,5 -+-----
I 
I 
I 

2 I 
noise inverter ___ 1 6 --+--------·,I 
threshold level ' l 

< 30 mV 

< 30 mV 

typ. 6,4 v 
typ. 4,1 v 
typ. 1,6 v 
typ. 3,3 v 

< 1,0 v 

7284193 

0L--------------------:--~ 
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 1v5.5 J < 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 

L 

10 
0 

L 
L 
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~ 

Cl 
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TDA2544 
TDA2544Q 

Fig. 6 Signal-to-noise ratio as a function of the input voltage (V 1-16). 
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l __ T_D_A_2_5-45_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) 

1.F. control range 

Signal-to-weighted-noise ratio (rel. to 1 kHz; 30 kHz deviation) 

at 5,5 MHz } for 2T/20T pulses with white bars 
at 5,742 MHz 

PACKAGE OUTLINES 

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

Vp = V11.13 typ. 

Ip= I 11 typ. 

Vvc1-16(rms) typ. 

V 12-13(rms) typ. 

V12-13(rms) typ. 

AGv typ. 

S + W/W typ. 

S + W/W typ. 

12 v 
45 mA 

150 µV 

100 mV 

45 mV 

64 dB 

58 dB 

56 dB 
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---T-DA_2_5_4_5_A __ j 
1st SOUND 1.F. & DEMODULATOR 

i.f. input 
111 

TDA2545A 

I 

x 

38,9 
MHz 

11 

UMITER­
AMPLIFIER 

13 

(1) 1.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 (IEC 134) 

Vp 

7Z84654.1A 

Supplyvoltage(pin11) Vp=V11-13 max. 13,2 v 
Storage temperature range 

Operating ambient temperature range 

960 February 1985 

Tstg 

Tamb 

-25 to + 150 oc 

0 to +70 °c 



~~~~~Q-u_a_s_i-s-p-li-t--so_u_n_d_c-ir-cu_i_t~~~~~~~~~~~~~~~~--~ ~'~~T~D-A~2-5~4-5-A~~~~ 
CHARACTERISTICS 

Vp = V11.13 = 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 different video signals {see below); modulation depth 100% 
{proportional to 10% residual carrier). 

Vision carrier amplitude {r.m.s. value) is Vvc = 10 mV. 
Vision-to-sound carrier ratios are VC/SC1=13 dB and VC/SC2 = 20 dB. 

Sound carriers (SC1, SC2) modulated with f = 1 kHz and deviation Af = ± 30 kHz. 
For measuring circuit see Fig. 2; unless otherwise specified. 

parameter symbol min. typ. 

Supply (pin 11) 

Supply voltage Vp = V11.13 10,8 12 

Supply current Ip= 111 33 45 

I. F. amplifier 
Input voltage for start of gain control 

(intercarrier signals -3 dB) Vvc1-16(rms) - 150 

Input voltage for end of gain control 
(intercarrier signals+ 1 dB) Vvc1-16(rms) 100 250 

1.F. gain control range AGv 60 64 

Control voltage range (see Fig. 3) V3.13 4 -

Input resistance R 1-16 - 2,5 

Input capacitance C1-16 - 1,5 

I ntercarrier generation 

Output voltage; 5,5 MHz (r.m.s. value) V12.13(rms) 60 100 

Output voltage; 5,742 MHz (r.m.s. value) V12-13(rms) 27 45 

D.C. output voltage v 12-13 - 5,9 

Allowable d.c. load resistance at the output R12-13 7 -
Allowable output current -112 - -

lntercarrier signal-to-noise {see note 1) 
(measured behind the FM demodulators) 
weighted according to CCI R 468-2, quasi-peak 

a. 2T/20T pulses with white bars (see also Fig. 4) 
at 5,5 MHz S+W/W 53 58 

at 5,742 MHz S+W/W 51 56 

b. 6 kHz sinewave 
at 5,5 MHz S+W/W 50 53 

at 5,742 MHz S+W/W 50 53 

c. black level (sync pulses only) 
at 5,5 MHz S+W/W 60 65 

at 5,742 MHz S+W/W 58 63 

Note 1. 

max. unit 

13,2 v 

55 mA 

200 µV 

- mV 

- dB 

Vp v 

- kn 

- pF 

140 mV 

63 mV 

- v 
- kn 

1 mA 

- dB 

- dB 

- dB 

- dB 

- dB 

- dB 

Incidental phase on the vision carrier, caused by TV transmitter, has to be less than 0,5 degrees for 
black to white transier.t (equivalent to S+W/W = 56 dB for 6 kHz sinewave). 
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Fig. 2 Measuring circuit for TDA2545A. 
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~~~~~Q-u-a-si--s-p-lit--s-0-u-nd~c-1·~-u-it~~~~~~~~~~~~~~~~---~·~-· ~-T~D-A~2-5~4-5-A~~~~-
12 

V3-13 
IVI 

10 

8 

4 

--

t---

·-

0 
10µV 

7 Z93013.1 

-i- r-1- :!'. 

,. 
l--11~11 

-
-

100µV lmV 10mV lOOmV VVC1-16lrms) lV 

Fig. 3 Control voltage at pin 3 as a function of the input voltage Vvc1-16 (rms). 
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Fig. 4 Signal-to-weighted-noise ratio depending on video modulation. 
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l __ T_D_A_2-54_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. amplifier 
• 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) 

1.F. control range 

Signal-to-weighted-noise ratio (rel. to 1 kHz; 30 kHz deviation) 
at 5,5 MHz for 2T/20T pulses with white bars 
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. 

Ip= I 15 typ. 

Vvc1-18(rms) typ. 

V 14-16( rms) typ. 

V14-16(rms) typ. 

~Gv typ. 

S +W/W typ. 

S+W/W typ. 

Vo6-16(rms) typ. 

12 v 
57 mA 

150 µV 

100 mV 

45 mV 

64 dB 

58 dB 

56 dB 

0,6 v 
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Quasi-split-sound circuit with 5,5 MHz demodulation l __ T_D_A_2-54_6_A __ _ 

RATINGS 

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

Supply voltage (pin 15) Vp = V15-16 max. 13,2 v 
Input current (pin 4) 14 max. 7 mA 

Storage temperature range 

Operating ambient temperature range 

-25 to + 150 oc 

0 to +70 oc 
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TDA2546A J 
CHARACTERISTICS 

Vp = V 15-16 = 12 V; T amb = 25 °c; measured at fvc = 38,9 MHz, fsc1 = 33,4 MHz, 
fsc2 = 33,158 MHz: 

Vision carrier (V.C.) modulated with different video signals (see below); modulation depth 100% 
(proportional to 10% residual carrier). 

Vision carrier amplitude (r.m.s. value) is Vvc = 10 mV. 
Vision-to-sound carrier ratios are VC/SC1 = 13 dB and VC/SC2 = 20 dB. 

Sound carriers (SC1, SC2) modulated with f = 1 kHz and deviation t.f = ± 30 kHz. 
For measuring circuit see Fig. 2; unless otherwise specified. 

parameter 

Supply (pin 15) 

Supply voltage 

Supply current 

I. F. amplifier 

-

t of gain control Input voltage for star 
(intercarrier signals -3 dB) 

Input voltage for end of gain control 
(intercarrier signals + 1 dB) 

e I. F. gain control rang 

Control voltage range 

Input resistance 

Input capacitance 

(see Fig. 3) 

n I ntercarrier generatio 

Output voltage; 5,5 M 

Output voltage; 5,742 

D .C. output voltage 

Allowable d.c. load re 

Allowable output cur 

Hz (r.m.s. value) 

MHz (r.m.s. value) 

sistance at the output 

rent 

Frequency demodula 
(measured at f = 5,5 

tor 
MHz) 

t of limiting (r.m.s. value) Input voltage vor star 

Maximum input volta 

D.C. output voltage 

ge (r.m.s. value) 

968 February 1985 

symbol 

Vp = V15-16 

Ip= I 15 

Vvc1-18(rms) 

Vvc1-18(rms) 

t.Gv 

V3.15 

R 1-18 

Cl-18 

V14-16(rms) 

V14-16(rms) 

v 14-16 

R 14-16 

-114 

V 12-16(rms) 

V 12-16(rms) 

V11,12,13-16 

min. typ. 

10,8 12 

40 57 

- 150 

100 250 

60 64 

4 -

- 2,5 

- 1,5 

60 100 

27 45 

- 5,9 

7 -

- -

- -

- 200 

- 2,2 

max. unit 

13,2 v 

75 mA 

200 µV 

- mV 

- dB 

Vp v 

- kil 

- pF 

140 mV 

63 mV 

- v 

- v 

I 1 mA 

100 µV 

- mV 

- v 



Quasi-split-sound circuit with 5,5 MHz demodulation l_~T-D_A_2_5_4_6_A~~-
parameter symbol min. typ. max. unit 

A.F. output voltage (r.m.s. value) v6-16(rms) 450 600 810 mV 

D.C. output voltage V5.15 - 4 - v 

Allowable d.c. load resistance at the output R5.15 27 - - kn 

Allowable a.c. load impedance at the output Z5.16 10 - - kn 

Total harmonic distortion THD - - 1 % 

Internal de-emphasis resistance Ri5-16 - 1 - kn 

Switching voltage (pin 4) 
for mute V4.15 9 - - v 

for a.f. on V4.15 - - 2,5 v 

lntercarrier signal-to-noise 
(measured behind the FM demodulators) 

Signal-to-weighted-noise ratio 
according to CCI R 468-2, quasi-peak 
2T/20T pulses with white bars 
(see also Fig. 4) 

at 5,5 MHz S+W/W 53 58 - dB 

at 5.742 MHz S+W/W 51 56 - dB 

6 kHz sine wave 
at 5,5 MHz S+W/W 50 53 - dB 

at 5.742 MHz S+W/W 50 53 - dB 

with black level (vision carrier 
modulated with sync pulses only) 

at 5,5 MHz S+W/W 60 65 - dB 

at 5.742 MHz S+W/W 58 63 - dB 

NOTES TO THE CHARACTERISTICS 

1. lncidential phase on the vision carrier, caused by TV-transmitter, has to be less than 0,5 degrees for 
black to white transient. 
(Equivalent to S+W/W = 56 dB for 6 kHz sine wave). 

J[F•brno~ 19~ 
--------~ -- - -- -
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___ T_D_A_2_5_4_6_A __ J 
(1) 1.F. signal: vision carrier (V.C.) 

and sound carrier (S.C.) 

filter5,742MHz 
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~ 
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(2) 

L1 

Fig. 2 Measuring circuit for TDA2546A. 
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Fig. 3 Control voltage at pin 3 as a function 
of the input voltage Vvc1-18(rms)· 

Fig. 4 Signal-to-weighted-noise ratio depending 
on video modulation. 



TELEVISION l.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 

1.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 DI L; plastic (SOT-38). 
TDA25480: 16-lead QI L; plastic (SOT-58). 

V11-13 

I 11 

V1-16(rms) 

V12(p-p) 

Gv 

S/N 

typ. 12 v 
typ. 50 mA 

typ. 100 µV 

typ. 2,7 v 
typ. 64 dB 

typ. 58 dB 
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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. 

TDA2548 
TDA2548Q 

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 fol lowing characteristics are measured at T amb = 25 °c; V 11-13 = 12 V; f = 38,9 MHz 

1.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) 
typ. 100 µV 
< 150 µV 

Differential input impedance 1z1-16 I t 2 kil in parallel 
yp. with 2 pF 

Zero-signal output level typ. 5,95 V* 
V12-13 -variation :I: 0,35 v 

Top sync output level V12-13 
typ. 3,00 v -2,85 to 3, 15 V 

1.F. voltage gain control range Gv typ. 64 dB 

Bandwidth of video amplifier (3 dB) B typ. 6 MHz 

Signal-to-noise ratio at Vi= 10 mV S/N typ. 58 dB** 

Differential gain dG 
typ. 4 % 
< 10 % 

Differential phase dop typ. 20 

< 10° 

• So-called 'projected zero point', e.g. with switched demodulator. 

** V0 black-to-white 
S/N = 

Vn(rms) at B = 5 MHz 
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TDA2548 l­
TDA2548Q 

---~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

CHARACTERISTICS (continued) 

Intermodulation at 1, 1 MHz: blue* 

yellow* 

at 3,3 MHz** 

-10dB 

-13,2dB -13,2dB 

-30dB spectrum for -30dB 
yellow 

S.C. C.C. P.C. S.C. C.C. 

- 3,2dB 

P.C. 

> 46 dB 
typ. 60 dB 

> 46 dB 
typ. 50 dB 

> 46 dB 
typ. 54 dB 

spectrum for 
blue 

7Z66331.1 

S.C. : sound carrier level 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. 

V0 at 4,4 MHz 
* 20 log Vo at 1,1 MHz +3,6 dB. 

974 November 1982 

V0 at4,4 MHz 
** 20 log 
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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 -r--------------, 

threshold level ' 

zero-signal level, __ 5 7 6 
white level (CCI R) · 

5 white spot insertion 
level - 4.7 -t----1------------c::._..~ ... 

noise insertion level - 3,8 

top sync level --- 3,07 3 

noise inverter 2 
threshold level --- 1 ·8 -r--------• 

V14-13 

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 

< 1, 1 v 

7Z76177.1 

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 

November 1982 975 



~ 
OI 

)> 
"O 
::::!. 

co 
00 
(11 

APPLICATION INFORMATION 
J 

+12 v 

~4,7µri 
3,3 
kn 

1 kn 
+ 

tuner a.g.c. +-----+--------4~----. 

39 
kn 

LJ ~~Fl I 
2 3 

330 
n 

I 
4 

i.e. 

I 
5 

i.f. input 1,5 
nF TDA2548 

16 15 14 13 

-ii I I I 10 nF 
'l 

680il 

22 nF ...._ _._1 µF 

II 

12 

video 
output 
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Fig. 5 Typical application circuit diagram; Q of L 1 "=' 80; f0 38,9 MHz. 
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Television i.f. amplifier and demodulator 

70 

S/N 

(dB) 

50 

30 

.L 

10 
0 

1'l 
1'l 

1..-1 

~ 
Dl2 

IL 
IL 

[./ 
[2 

IL 

~ 
IL 

IL 
IL 

/ 

20 

7Z71828 

I 

II 
typ ..... 

k'.'. y 

+-+-

40 V1-15(dB) 60 

(OdB~100µV) 

TDA2548 
TDA2548Q 

Fig. 6 Signal-to-noise ratio as a function of the input voltage (V 1-16 ). 
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l TDA2549 

l.F. AMPLIFIER AND DEMODULATOR FOR MULTISTANDARD 

TV RECEIVERS 

GENERAL DESCRIPTION 

The TD.A.2549 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 complete i.f. gain 
• Synchronous demodulator for positive and negative modulation 
• Video preamplifier with noise protection for negative modulation 
• Auxiliary video input and output (75 .11) 
• 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) Vp = V13;21-3 typ. 12 v 
Supply current (pins 13 and 21) Ip= 113;21-3 typ. 82 mA 

1.F. input signal at V 0 = 2 V 
(between pins 6 and 7) Vi= V5.7 typ. 50 µV 

Video output voltage at Vi = 0 V 
(between pins 22 and 3) 
positive modulation Vo= V22.3 typ. 2 v 
negative modulation Vo= V22-3 typ. 4 v 

Gain control range Gv typ. 74 dB 

Signal-to-noise ratio at Vi= 10 mV S/N typ. 57 dB 

A.F.C. output voltage swing (pin 15) V15.3 min. 10 v 
Max. tuner a.g.c. output current 

(pin 10) 110 min. 0,3 mA 

Video bandwidth (3 dB) B typ. 5,5 MHz 

Auxiliary video input voltage (pin 12) 
at V 0 = 2 V (peak-to-peak value) V12-3(p-p) typ. v 

Auxiliary video output impedance 
(pin 14) 1214.31 typ. 7 n 

Auxiliary video output voltage 
(pin 14) V14.3 typ. 2 v 

PACKAGE OUTLINE 

24-lead DIL; plastic (SOT-101A). 
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TDA2549 J 
a.f.c. 

Vp 

inverter l a.f.c. switch 

~ 
19 16 17 20 

POSITIVE 10 tunec 
-+---+-..._, MODULATION t------1------t-->---t---1-----1-----------1----. a.g.c. 

modulation --.--1-'--+--l 
switch l 

A.G.C. 

1.F. 
AMPLIFIER 

AUXILIARY 

REFERENCE 
AMPLIFIER 

SYNCHRONOUS 

DEMODULATOR 

A.F.C. 

DEMODULATOR 

AF.C. 
OUTPUT 

AMPLIFIER 

TDA2549 

Vp 

15 

a.f.c. 
output 

VIDEO INPUT t------1------t----+--~ 

AMPLIFIER 

A.G.C. 

NOISE 
INVERTER 

+ 

r 

VIDEO 

PREAMPLIFIER 

24 

22 

video 
output 

VIDEO OUTPUT 

AMPLIFIER VpJ video 
t----------2-3-r--e- switch 

~----~ 

AUXILIARY 14 
VIDEO OUTPUT f-----+----"'f-C::J-+ 

AMPLIFIER a~~~~~ry 
output 

7287269.1 

Fig. 1 Block diagram. 
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1.F. amplifier and demodulator for multistandard TV receivers 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IE C 1 34) 

Supply voltage (pins 13 and 21) Vp 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS (measured in Fig. 5) 

Vp= 12V;Tamb=25°C 

para mater 
f----

Supply voltage range 

Supply current (pins 13 and 21) 

I. F. input signal for V 0 = 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) 

symbol 

Tstg 

Tamb 

min. 

Vp 10,8 

Ip -

Vi= V5_7 -

IZ5_7I -

C5_7 -

V22-3 1,6 

V22-3 3,7 

V22-3 1,7 

Gv 50 

S/N 50 

V22-3(p-p) 4,5 

B -

dG -

d.p -

V24-3(rms) -

V24-3(rms) -

l~~-T-D_A_2_5-49~~~ 

typ. 

12 

82 

50 

2 

2 

2 

4 

2 

74 

57 

-

5,5 

4 

2 

10 

20 

13,8 v 
-25 to +125 oc 

-25 to +70 oc 

max. unit 

13,2 v 
- mA 

150 µV 

-- kn 

- pf 

2,3 v 
4,3 v 
2,3 v 
-- dB 

dB 

- v 
-- MHz 

10 % 

10 01 
10 

20 mV 

60 mV 
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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) 

Tuner A.G.C. 

sym bol 

V1 

~f 

V1 

5-3 

7-3 

6-3 

6-3 

Leakage current I 10 

Saturation voltage 
l10=0,3mA V1 0-3 
take-over point LOW Vi 
take-overpoint HIGH Vi 

Signal expansion at Gv = 50 dB Li V 22-3 
Negative modulation (Fig. 4) 

white spot inverter threshold level V2 2-3 
white spot insertion level V2 2-3 
noise inverter threshold level V2 2-3 
noise insertion level V2 2-3 

Positive modulation a.g.c. detector 
reference level V 1 1-3 

Auxiliary video input signal for Vo(p-p) = 2 V V1 2-3 
Auxiliary video output 

output signal (note 2) V1 4-3 
top sync level V 1 4-3 
output impedance IZ1 4.31 

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. 

Apc;i 19851 

-3 

-3 

3-3 

3-3 

min. typ. max. unit 
--

10 - - v 

- 70 200 kHz 

- - 1,5 v 

0 - 1,5 v 
4 - 12 v 

- - 15 µA 

- 0, 1 0,3 v 
- - 3 mV 
10 - - mV 

- - 0,5 dB 

- 4,6 - v 
- 3,2 - v 
- 0,9 - v 
- 2,5 - v 

3,0 3,2 3,4 v 
0,7 1 1,4 v 

- 1 - v 
1 2 3 v 

-- 7 - n 

- - 1 v 
3 - - v 
- - 1 v 
3 - - v 

~-



I. F. amplifier and demodulator for multistandard TV receivers l ___ T-DA_2_5_4_9 __ _ 

12 

V15-3 
(VI 

6 

0 

[,,, 

7Z87271 

,...-n 
ll 

\ 
~ 

j'\j 
11 

\ 
f-~ 

-4 -3 -2 -1 + + 1 +2 +3 +4 
MHz 32.7 MHz 

MHz 

V15-3 
(V) 

Ir-

QL__L__J__J__L---l~L--=r .......... ==i___L_L__J 

-4 -3 -2 -1 + + 1 +2 +3 +4 
MHz 38,9 MHz 

MHz 

Fig. 2 A.F.C. output voltage V 15-3 
for positive a.f.c. 

Fig. 3 A.F .C. output voltage V 15-3 
for negative a.f.c. 

V22-3 
(VI 

5 

white spot inverter -4 6-1------------· 
threshold level ' 

zero-signal level, __ 4 
white level (CCIRI 

white spot insertion -3,2-1-----11--------_.e..u 
level 3 

top sync level ----

7Z87273.1 o~------------------

Fig. 4 Video output waveform showing white 
spot and noise inverter threshold levels. 

time 
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TDA2549 J 
APPLICATION INFORMATION 

+ 12V 

modulation 1 
switch 

from pin 11 

24 23 

video 
switch 

l 

22 

5µH 

video output 

Apcil 19851 

4 

21 

i.f. input 

11 +12V 

1 nF 1 n~OO kl1 

1,5 kl1 

4,7 nF 

6 

TDA2549 

20 19 18 17 

1kl1 

a.f.c. a.f.c. l switch inverter 

Fig. 5 Application diagram. 

9 

16 

tuner a.g.c. 
auxiliary 

video input 

22nF 
75 !1 

to pin 1 

22 kl1 

+ 

10 11 12 I 22µF 

15 14 13 

68 !1 auxiliary 
video 
output 

I100nF RL 
75 n 

100kl1 

1ookn 

a.f.c. output 7287270.1 



DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

DUAL TV SOUND DEMODULATOR CIRCUITS 

GENERAL DESCRIPTION 

TDA2555 
TDA2557 

The circuits incorporate two FM demodulator systems to perform the demodulator functions required 
in a dual sound carrier TV system for demodulating the sound carriers. 
The difference between TDA2555 and TDA2557 is the number of stages of the limiting amplifier. 

• Eight (TDA2555) or five (TDA2557) stage limiting amplifier 
• Quadrature demodulator for FM detection 
• De-emphasis stage 
• Output amplifier 
• Mute function for each FM demodulator 

QUICK REFERENCE DATA 

Supply voltage (pins 13 and 15) 

Supply current (pins 13 and 15) 

AF output voltage (pins 2 and 8) 

Total harmonic distortion (note 1) 

Signal to weighted noise ratio 

PACKAGE OUTLINE 

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

Vp typ. 12 v 
Ip typ. 24,5 mA 

Vo(rms) typ, 600 mV 

THD < 0, 1 % 

(S + N)/N typ. 70 dB 
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TDA2555 
TDA2557 

THD 
improvement 
(note 1) 

16 

14 

+12V 

MUTE 
LOGIC 

SUPPLY 

15 

THD 
improvement 
(note 1) 

WCI---+ 

!---+ 

+12V 

986 Mocoh 19861 

a= QUADRATURE DEMODULATOR 

Fig. 1 Block diagram. 
TDA2555 with 8-stage limiting amplifier; 
TDA2557 with 5-stage limiting amplifier. 

I 

AF1 

+ 

MUTE 
input 

+ 

AF2 

r 
7281123 
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~ 
Cl 
1-z 
w 
2 
c. 
0 
...J 
w 
> w 
Cl 

Dual TV-sound demodulator circuits 

RATINGS 

TDA2555 
TDA2557 

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

Supply voltage (pins 13 and 15) Vp max. 13,2 v 
400 mW Total power dissipation 

Storage temperature range 

Operating ambient temperature 

CHARACTERISTICS 

max. 

Tstg -40 to + 150 oc 

T amb 0 to + 70 oc 

Vp = V13 15-14 12 V; Tamb = 25 °C; f1F1 = 5,5 MHz; f1F2 = 5,74 MHz; fm1=1 kHz; 
M = ± 30,kHz; 

Vi(rms) = 5 mV for TDA2555; 
Vi(rms) = 10 mV for TDA2557; 
see test circuit Fig. 3, voltages with respect to ground (pin 14), unless otherwise specified. 

parameter symbol min. typ. max. unit 

Total current consumption I 13, 15 18 24,5 30 mA 

LIMITING AMPLIFIER 

Maximum input voltage V11-12(rms) - 200 - mV 
V15.17(rms) 

Input voltage for start of limiting 
(3 dB AF signal reduction) 

TDA2555 V11-12(rms) - 50 100 µV 
V 16-17(rms) 

TDA2557 V 11-12(rms) - 250 500 µV 
V 16-17(rms) 

DC voltage 
(input limiting amplifier) 
pins 11, 12, 16, 17 to 14 V· I - 2,0 - v 

DC voltage 
(feedback loop) V1Q,18-14 - 2,0 - v 

FM DEMODULATOR 

IF reference signal voltage V3-4(rms) - 200 - mV 
V5.7(rms) 

DC voltage v3,4,6,7-14 - 3, 1 - v 

AF output voltage V2.14(rms) 450 600 750 mV 

Difference of output signals 
V2.14 

± 0, 1 ± 0,5 dB --- -
V8-14 

Total harmonic distortion 
at outputs AF1 and AF2 (note 1) THD - - 0,5 % 

A.M. suppression 
at outputs AF 1 and A F2, 
fFM = 70 Hz; ~f = ± 50 kHz; 
fAM = 1 kHz; m = 0,3 AMS 50 - - dB 
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TDA2555 
TDA2557 

I 

CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

FM DEMODULATOR (continued) 

Signal to noise ratio 
at outputs AF 1 and AF2 
(CCI R weighted, quasi peak) (S + N)/N 65 70 - dB 

Residual IF-signal 
without deemphasis V2,8-14(rms) - 30 - mV 

Ripple rejection 
at outputs AF 1 and AF2 
f = 50 Hz to 20 kHz; 
Vi(rms) = 200 mV RR - 40 - dB 

AUDIO OUTPUT STAGE 

emitter follower with 1,0 mA bias current 

DC output voltage V2,8-14 3,0 4,0 5,0 v 

External DC load resistance R2,8-14 2 - - kQ 

AC output current (note 2) -l2,8-14(p-p) - - 0,5 mA 

Deemphasis input resistance (note 3) R1,9-14 0,8 1,0 1,2 kQ 

DC voltage (deemphasis) V1,9-14 3,7 4,7 5,7 v 

Crosstalk attenuation 
f = 1 kHz (note 4) a12,21 60 - - dB 

Crosstalk attenuation 
f = 10 kHz (note 4) a12,21 60 - - dB 

Output impedance R2,8-14 - 25 - n 
AF output level (Fig. 2, note 5) 

MUTE function 
Vi(rms) < 60 mV (\'. 60 - - dB 

Switching input current 
V5_14=0V -15 - - 500 µA 
V5-14 = Vp 15 - - 500 µA 

Internal d.c. voltage 
no mute (pin 5 not connected) V5_14 - 6,2 - v 

Notes to the characteristics 

1. TH D < 0, 1 % requires a double tuned demodulator circuit (QL = 20). With a single tuned circuit a 
TH D of< 0,5% is possible (see Figs 1 and 3). 

2. If higher a.c. output current is required an external resistor must be applied from output (pins 2 
and 8) to ground (min. 2 kS1) in order to improve the THO performance (-12 8 < 4 mA). 

3. The deemphasis time constant is 50 µs. ' 
4. Crosstalk attenuation is defined as: 

V2-14 unmodulated V8-14 unmodulated 
0 12 = 0 21 = --------

v8-14 V2-14 
5. In the MUTE state the a.f. output level attenuation is more than 60 dB. The MUTE function is only 

guaranteed for an r.m.s. value of the input voltage lower than 60 mV. See also Fig. 2. 
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TDA2555 
TDA2557 

Dual TV-sound demodulator circuits J 
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Fig. 3 Test and application circuit. 
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l ___ T-DA_2_s_s_6 __ _ 

QUASI-SPLIT-SOUND CIRCUIT 

WITH DUAL SOUND DEMODULATORS 

GENERAL DESCRIPTION 

The TDA2556 is a monolithic integrated circuit for quasi-split-sound processing, including two FM 
demodulators, for two carrier stereo TV receivers and VTR. 

Features 

First IF (vision carrier plus sound carrier). 
• 3 stage gain controlled IF amplifier 
• AGC circuit 
• Reference amplifier and limiter amplifier for vision carrier (V.C.) processing 
• Linear multiplier for quadrature demodulation 

Second IF (two separate channels for both FM sound signals). 
• 4-stage-limiting amplifier 
• Quadrature demodulator 
• AF amplifier with de-emphasis 
• Output buffer 
• Muting for one or both AF outputs 

QUICK REFERENCE DATA 

Supply voltage, pin 23 Vp = V23-24 typ. 12 v 

Supply current, pin 23 Ip= 123 typ. 73 mA 

Minimum IF vision carrier 
input voltage (rms value) Vvc = V3_4 typ. 150 µV 

IF control range AGv typ. 64 dB 

AF output voltage Vo 10, 15-24(rms) typ. 600 mV 

Signal-to-weighted-noise ratio 
(relative to 1 kHz; 30 kHz deviation) 
at 5,5 MHz l for 2T/20T pulses with 

S+W/W typ. 58 dB 

at 5,74 MHz white bars S+W/W typ. 56 dB 

PACKAGE OUTLINE 

24-lead DI L; plastic (SOT-101 BE). 
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Quasi-split-sound circuit with dual sound demodulators L ___ T_D_A-25_5_6 __ _ 

RATINGS 

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

Supply voltage, pin 23 Vp = V23.24 max. 13,2 v 

95 mA Supply current, pin 23 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

Ip= 123 

Tstg 

Tamb 

max. 

-25 to + 150 oc 

0 to + 70 oc 

Vp = V23.24 = 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 different video signals (see below); modulation depth 100% 
(proportional to 10% residual carrier). 
Vision carrier amplitude: Vvc(rms) = 10 mV. 
Vision-to-sound carrier ratios: VC/SC1 = 13 dB, VC/SC2 = 20 dB. 
Sound carrier (SC1, SC2) modulated with f = 1 kHz and deviation ~f = ± 30 kHz. 
For measuring circuit see Fig. 2; unless otherwise specified. 

parameter symbol min. typ. 

Supply (pin 23) 

Supply voltage Vp = V23-24 10,8 12 

Supply current Ip= 123 - 73 

First IF amplifier 

Input voltage for start of gain control 
( intercarrier signals -3 dB) Vvc = V3-4 (rms) - 150 

Input voltage for end of gain control 
(intercarrier signals+ 1 dB) Vvc = V3-4 (rms) 100 250 

Gain control range ~Gv 60 64 

Control voltage range (see Fig. 6) V5.24 4 -

Input resistance (differential) R3_4 - 2 

Input capacitance (differential) C3_4 - 2 

I ntercarrier signal 

Output voltage; 5,5 MHz (SC1*) V 19-24(rms) 60 100 

Output voltage; 5,742 MHz (SC2*) v6-24(rms) 27 45 

Output voltage d.c. (emitter follower 
with minimum 1,5 mA bias current) v 6-24/19-24 - 5,9 

Allowable d.c. load resistance R6-24/19-24 7 -

Second IF 

Input voltage for start of limiting V 8-24/17 -24(rms) - 700 

Maximum input voltage V8-24/17-24(rms) - 200 

Voltage level d.c. v7-24/18-24 - 2,2 

Voltage level d.c. v9-24/16-24 - 2,2 

max. unit 

13,2 v 

95 mA 

200 µV 

- mV 

- dB 

Vp v 

- kn 

- pF 

140 mV 

63 mV 

- v 
- kn 

- µV 

- mV 

- v 

- v 
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---T-DA_2_5_5_6 __ j 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Second IF (continued) 

AF output voltage v 10-24/ 15-24 450 600 810 mV 

Output voltage d.c. (emitter follower 
with 1,0 mA bias current) v 10-24/15-24 - 4,5 - v 

External d.c. load resistance R 10-24/ 15-24 2 - - kn 

External a.c. load current (note 5) I 10115 - - 0,5 mA 

Total harmonic distortion 

of V 10-24/15-24 (note 3) THD - 0,4 1 % 
(note 4) THD - - 0, 1 % 

AM suppression; fAM = 1 kHz, 
M = 0,3; fFM = 70 Hz; 
f = ± 50 kHz (note 2) 50 60 - dB 

Crosstalk attenuation (note 2) 60 - - dB 

S/N ratio (second IF) (note 2) 
f = 1 kHz; f = ± 50 kHz v 10-24/15-24 65 70 - dB 

Mute (see Fig. 4) 

Switching voltage for: 
demodulator 1 ON V2Q-24 4 - Vp v 
demodulator 1 OFF V2Q-24 0 - 3 v 
demodulator 2 ON V20-24 4 - 8 v 
demodulator 2 OFF V2Q-24 0 or 9 - 3 or Vp v 

Input current 120 -500 - + 200 µA 

Input d.c. potential V20-24 - 6,3 - v 

AF signal performance, weighted 
S/N ratio at audio outputs, pins 10, 15; 

V3_4 = 20 mV rms weighted 
according to CCI R 468-2, 
quasi-peak, (see note 1) 
(a) 2T/20T pulse with white bars 

(see also Fig. 5) 
at 5,5 MHz (S + W)/W - 58 - dB 
at 5,74 MHz (S + W)/W - 56 - dB 

(b) 6 kHz sine wave 
at 5,5 MHz (S + W)/W - 52 - dB 
at 5,74 MHz (S + W)/W - 50 - dB 

(c) black level (sync pulses only) 
at 5,5 MHz (S + W)/W - 65 - dB 
at 5,74 MHz (S + W)/W - 63 - dB 

I 
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Quasi-split-sound circuit with dual sound demodulators l~~-T-D_A_2-55-6~~~ 

4,7 nF 

mute 

68 pF 

21 20 
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4,7 4,7 rµF LlnF 

F 
IF in 

22 nF 

19 18 17 

TDA2556 

6 8 

22nF 560!1 

BPF 
SC2 * 

AF1 

Rext 

16 15 

9 10 

47 rnF 

, Rext 

AF2 

Fig. 2 Application diagram (Tdeemph = Rext . Cextl 
(Input transformer "IF in" only for testing) 

TDA2556 

Fig. 3 Distortion improvement (see note 3 and 4). 
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11 12 

7297063.2 
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Fig. 4 Mute function. 
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50 
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Fig. 5 Signal to weighted noise ratio 
depending on video modulation. 
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10µV lOOµV 1 mV lOmV 100 mV Vvc 1 v 

Fig. 6 Control voltage at pin 5 as a function of the input voltage Vvc = V3-4(rms)· 

Notes to the characteristics 

1. lncidential phase on the vision carrier, caused by the TV transmitter, has to be less than 0,5 degrees 
for black and white transient; this is equivalent to S + W/W = 56 dB for a 6 kHz sine wave. 

2. Input signal second IF VS-24/17-24 = 10 mVrms. 
3. THO value is valid for ceramic bandpass filters of SC* and single resonance circuits at pins 11 and 

12 and pins 13 and 14. 
4. THO value is valid for LC bandpass filters of SC* and double resonance circuits at pins 11and12 

and pins 13 and 14. 
5. If higher a.c. output current is required an external resistor has to be applied from output (pins 10 

and 15) to ground (minimum 2 kD) in order to improve the THO performance. 
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l~~TD_A_2_5_7_7_A~~-
SYNCHRONIZATION CIRCUIT 

WITH VERTICAL OSCILLATOR AND DRIVER ST AGES 
GENERAL DESCRIPTION 

The TDA~577 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 (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 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 signals 

Horizontal output pulse (open collector) at 111 = 40 mA 
Vertical output pulse (emitter-follower) at I 1 = 10 mA 

PACKAGE OUTLINE 

18-lead OIL; plastic (SOT-102HE). 

115 
Vp = V1Q-9 
Ip= 110 

v5-9(p-p) 

V11_9 
V1-9 

> 4,5 mA 
typ. 12 v 
typ. 55 mA 

0,15 to 1 v 

< 0,5 v 

> 4 v 
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Synchronization circuit with vertical oscillator and driver stages l TDA2577A 
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TDA2577A J 
--

RATINGS 

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

Start current (pin 16) I 15 

Supply voltage (pin 10) Vp=V10-9 

Total power dissipation Ptot 

Storage temperature range Tstg 

Operating ambient temperature range Tamb 

THERMAL RESISTANCE 

From junction to ambient in free air Rthj-a 

CHARACTERISTICS 

I 15 = 5 mA; Vp = 12 V; T amb = 25 °C; 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 tu 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 

1000 March 1986 

I 15 

V16-9 

110 

Vp=V10_9 

V5_9 

V5_9(p-p) 

t1 

V5_9 

M 

LH 

max. 8 mA 

max. 13,2 v 
max. 1,1 w 
-55to+150 oc 

-25 to+ 65 oc 

typ. 50 K/W 

4,5 to 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 
± 600 to ± 1100 Hz 

typ. 1 kHz/µs 
typ. 2,75 kHz/µs 



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= 3,3 nF; Rose= 24 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 111=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 

Controlled 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 (-I 12 : 0 to 0, 1 mA) 
for 60 Hz application (-112: typ. 0,2 mA) 

l TDA2577A 

Atd/At0 typ. 400 µs/µs 

td 1to50µs 

negative 

typ. 25 µA/µs 

± 114 < 60 µA 

fosc typ. 15 625 Hz 

Afosc < 4 % 

Afosc 
typ. 6 % 
< 8 % 

TC typ. 1. 10-4 K-1 

V11-9 < 13,2 v 
V11-9 13 to 15,8 V 

V11_g 
typ. 0,3 v 
< 0,5 v 

V11-9 
typ. 0,3 v 
< 0,5 v 

8 typ. 65 % 

8 
typ. 50 % 

47 to 57 % 

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 

tp 
typ. 3,7 µs 

3,3 to 4,1 µs 

flyback pulse (see note 3) 

21 lines 
17 lines 
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___ T_D_A_2-57_7_A __ j 
CHARACTERISTICS (continued) 

Delay between the start of the sync at the video 
input and the rising edge of the burst key pulse 

Delay between the start of the sync and the 
trailing edge of the burst key 

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) 

In put resistance 

Delay time of sync pulse (measured in <P1) 
to flyback at switching level; tf1=12 µs 
(see also note 2 and Fig. 4) 
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± 118 

V18-9 

V18-9 

V18-9 

V18-9 

V19_9 

V19_9 

V19_9 

V18-9 

V12-9 

I 12 

V12-9(p-p) 

R12-9 

to 

typ. 5,2 µs 
4,8 to 5,6 µs 

typ. 8,8 µs 

typ. 

typ. 

typ. 

8, 1 to 9,3 µs 

300 µA 

0,3 v 
7,5 v 

typ. 3,5 v 
3,2 to3,8 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 k.Q 

typ. 1,3 µs 



Synchronization circuit with vertical oscillator and driver stages l~~-T-D-A-25_7_7_A~~-
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 (Case = 680 nF; R osc = 187 kS1; 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 V2_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 

f s 

Ms 

13 

Ms 

TC 

V2_9 

V2-9(p-p) 

12 

V1_9 

I 1 

V2_9 

V2_9 

typ. 0,2 mA 
>O, 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. 1,5 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. 5,8 v 
5,4.to 6,3 V 

1. Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peatto-peak the 
I 

slicing level will increase. 
2. td =delay between negative transient of horizontal output pulse and the rising edge cif the flyback 

pulse. 
t 0 =delay between the rising edge of the flyback pulse and the start of the current in <P1 (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 

1004 

,,,_, 1 
in-sync condition 
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1,7 v 

noise only 

\01 fast VCR mode; 
~ without mute function 
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\01 fast VCR mode; -\01 slow) 

with mute fu net ion 
.-.. mute out 

7286170.1 

Fig. 3 Voltage levels at pin 18 (Vrn_g). 

APPLICATION INFORMATION 

The TDA2577 A 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;;,,, 4,5 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 kn 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 

APPLICATION INFORMATION (continued) 

Table 1 Switching levels at pin 18. 

voltage at first phase detector 'P1 

pin 18 time constant gating 

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 
1,2 to 0,1 V x x 
0,1to1,7 V x * x * 
1,7to5,0V x x 

5,0 to 7,5 V x x 
8,7 v x x 

~---·--

Where: * = 3 vertical periods. 

mute output 
at pin 13 

on off 

x 
x 
x 

x 
x 

x 

x 
x 

l ___ T_D_A_2_5_7-7A~~~ 
receiving conditions 

video signal detected 
-----~ 

video signal detected 

video signal detected 

noise only 

new video signal detected 

horizontal oscillator locked 

VCR playback with mute funr:tion 

horizontal oscillator locked 

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 
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 swi4lching level 
of 1,2 Vis reached within 5 ms (Cm= 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 k.Q 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 k.Q 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 3,8 mA, which will result in a supply voltage of about 5,5 V (for guaranteed operation 
of all devices I 15 > 4,5 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 voltaqe 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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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 ~257-7A~~~ 
APPLICATION INFORMATION (continued) 
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Fig. 4 Timing diagram of the TDA2577A. 
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Synchronization circuit with vertical oscillator and driver stages l_~T-D_A_2_5-77-A~~~ 
APPLICATION INFORMATION (continued) 
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Fig. 7 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 
with the TDA2577A (900 application). 
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l TDA2578A 

SYNCHRONIZATION CIRCUIT 

WITH VERTICAL OSCILLATOR AND DRIVER STAGES 

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 (.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 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 DIL;plastic (SOT-102HE). 

115 
Vp = V10_9 
Ip= 110 

v5-9(p-p) 

V11-9 
v,_g 

> 4,5 mA 
typ. 12 v 
typ. 55 mA 

0, 15 to 1 v 

< 0,5 v 

> 4 v 
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Synchronization circuit 

with vertical oscillator and driver stages l TDA2578A 
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TDA2578A J 
RATINGS 

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

Start current (pin 16) 116 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 

115= 5 mA; Vp = 12 V; Tamb = 25 °C; 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 

1014 March 1986 

116 

V15_9 

110 

Vp = V10_9 

V5_9 

v5-9(p-pl 

V5_9 

Af 

Af 

max. 1,1 W 

-55 to+ 150 oc 

-25to + 65 oc 

typ. 50 K/W 

4,5 to 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 µ.s 

typ. 
< 

typ. 

0,7 v 
1 v 

± 800 Hz 

typ. ± 800 Hz 
±600to ± 1100 Hz 

typ. 
typ, 

1 kHz/µ.s 
2,75 kHz/µ.s 



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= 3,3 nF; Rose= 24 kSl; 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 

l TDA2578A 

~td/~to typ. 400 µs/µs 

td 1to45 µs 

positive 

typ. 25 µA/µs 

± 114 < 60 µA 

fosc typ. 15 625 Hz 

~fosc < 4 9b 

~fosc 
typ. 6 % 

< 8 % 

TC typ. 1 .10-4 K-1 

V11-9 < 13,2 v 
V11-9 13to15,8 v 

V11-9 
typ. 0,3 v 
< 0,5 v 

V11-9 
typ. 0,3 v 
< 0,5 v 

0 typ. 65 % 

0 
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 

tp 
typ. 3,7 µs 

3,3 to 4,1 µs 

flyback pulse (see note 3) 

21 lines 
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 

Delay between start of sync and 
trailing edge of burst key 

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 113 = 1 mA 

Sink current active (no sync) 

Output current inactive (svnc: 50 Hz) 

50/60 Hz identification (pin 13) 

R13 = 15 kn 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 <Pl) 
to flyback at switching level; tf1 = 12 ,us 
(see also note 2 and Fig. 4) 

1016 M•cch 1986 I 

± lrn 

Vrn.9 

Vrn.9 

V18-9 

V18-9 

Vrn.9 

Vrn.9 

V13.9 

I 13 

113 

V13.9 

V13.9 

V12-9 

112 

V12-9(p-p) 

R12.9 

to 

typ. 5,2 µs 
4,8 to 5,6 µs 

typ. 8,8 µs 

typ. 

typ. 

typ. 

8,1to9,3 µs 

300 µA 

0,3 v 
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 

< 0,5 v 
typ. 0,3 v 
.,;; 5 mA 

< 1 µA 

typ. V10.9 V 

typ. 7,6 v 
7,2 to 8 V 

typ. 1 v 
0,2 to 4 mA 

< 12 v 
typ. 2,1 kn 

typ. 1,3 µs 



Synchronization circuit 

with vertical oscillator and driver stages 

Vertical sawtooth generator (pin 3) 

Vertical frequency (no sync) 

Frequency spread (Cose= 680 nF; 
Rose= 187 kil; 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 V2_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 

Ms 

TC 

V2_9 

V2-9(p-p) 

12 

V1_9 

I 1 

V2_9 

V2_9 

l TDA2578A 

typ. 46 Hz 

< 4 % 

typ. 33 % 

< 3 µA 

< 0,2 % 

typ. · 10-• K- 1 

typ. 4,4 v 
4,0 to 4,8 V 

typ. 0,8 v 
< 2 µA 

typ. 6 % 

typ. 3,6 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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Fig. 3 Voltage levels at pin 18 (V 13_9). 



Synchronization circuit 

with vertical oscillator and driver stages l TDA2578A 

----
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 ~ 4,5 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 positive-going edge of the horizontal output signal. 

A bandgap reference voltaye (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 kn 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. 

voltage at first phase detector <P1 mute output receiving conditions 

pin 18 time constant gating atpin13 

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 

1,2to0,1V x x x noise only 

0,1to1,7 V 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 V is reached within 15 ms ( 1 vertical period). The mute switching 
level of 1,2 V is 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 kil 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 4,2 mA, which will result in a supply voltage of about 5,5 V (for 
guaranteed operation of all devices I 15 > 4,5 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 

with vertical oscillator and driver stages l TDA2578A ;/ 

~ 

The IC also incorporates a vertical guard circuit, which monitors the vertical feedback signal at pin 2. 
If this level is below 3,35 V or 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. 

video signal 

I pin 5 I 

..P 1 detector 

output current 

lpin 8) 

-~l11~-
t1 _I._ 0,35µs 

horizontal 

oscillator signal 
(pin 15) _--.LJ/ 
horizontal _J 
output signal 

I pin 11 I I td 

switch-off delay =7 
horizontal output stage 

flyback pulse 
(pin 12) 

..P 2 detector 

I 

._ ___ switching 
-----level 

output current -r~ 
(pin 141 

~~:~::" Coo'o""'"""' " I •Hl-''"' --: :: : 
_J ___ d---J Y=----i=~2,5V 

1
__ __ 1:H~2;; 1:1 II 

._---- 1Z86903.1 
60Hz: 17 lines 

Fig. 4 Timing diagram of the TDA2578A. 
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APPLICATION INFORMATION {continued) 

+12V 

10 

f0 adj. 

(vertical) 

horizontal 
flyback 

horizontal j\_ 
drive -

6,8 
k!1 

12 

>0,2mA 
<4,0mA 

15 k!1 

4,7 k!1 

( 1) ~ 26 V for linear scan. 

13 

6 

mute/ 
50/60 Hz identification 

t 
24k!1 

47nF ! 
14 

TDA2578A 

15 

4 

l 10 adj. 

{horizontal) 

video 

sandcastle pulse 

_, ___ rl\ ___ L_ 

++ 

>4,5mA 

nF 

!100 !100 
220 
!1 µF nF 

+ 

16 17 18 

vertical vertical 
feedback drive 

+26V 111 
7Z86901.1 

Fig. 5 Typical application circuit diagram; for application of the TDA2578A with the TDA3651 see 
Fig. 8. 

33 k!1 F +12V 
to pin 180k!1 
14~ 

TDA2578A 

Z86900 

Fig. 6 Circuit configuration at pin 14 for 
phase adjustment. 
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Fig. 7 Circuit configuration at pin 18 for 
VCR mode. 
1 kn resistor between pin 18 and+ 12 V: 
without mute function. 
180 kn between pin 18 and ground: 
with mute function. 



Synchronization circuit 

with vertical oscillator and driver stages l TDA2578A 

-

TDA3651 

4 

n.c. 
+ 

390pF 

470[2 

VERTICAL 

330[2 
DEFLECTION BAX12A 

COILS 
AT1236/20 4 7 nF 

+ 

vertical drive 

(from pin 1 TDA2578A) 

8,2k[l I 220µF 

47kn +26V 

1,Bkrl 
27[2 

shift 
+ 1000µF 

( 16V) 
7Z86902.1 

vertical feedback -----.----. 
(pin2TDA2578A) 3,9nF 

I 27krl 

1,2n 
amplitude 

Fig. 8 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 
with the TDA2578A, (9QO application). 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

SYNCHRONIZATION CIRCUIT 

GENERAL DESCRIPTION 

TDA2579 

The TDA2579 generates and synchronizes horizontal and vertical signals. The device has a 3 level 
sandcastle output; a transmitter identification signal and also 50/60 Hz identification. 

Features 

• Horizon':al phase detector, (sync: to oscl, sync separator and noise inverter 
• Triple current source in the phase detector with automatic selection 
• Inhibit of horizontal phase detector and video transmitter identification 
• Second phase detector for storage compensation of the horizontal output stage 
• Stabilized direct starting of the horizontal oscillator and output stage 
• Horizontal output pulse with constant duty cycle value of 29 µs 
• Duty factor of the horizontal output pulse is 50% when horizontal flyback pulse is absent 
• Internal vertical sync separator, and two integration selection times 
• 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 
• Vertical comparator with a low d.c. feedback signal 
• 50/60 Hz identification output combined with mute function 
• Automatic amplitude adjustment for 50 and 60 Hz and blanking pulse duration 

QUICK REFERENCE DATA 

Supply 
Minimum required current for starting 

horizontal oscillator and output stage 
Main supply voltage 
Supply current 

Input signals 
Sync. pulse input amplitude 
Horizontal flyback pulse input current 
Vertical comparator input signal 
Voltage a.c. 
Voltage d.c. 

Output signals 
Horizontal output (open collector) 

111=25 mA 
Vertical output stage driver 

(emitter follower) 11=1,5 mA 
Sandcastle output levels 

V 17 bu rstkey 
Horizontal blanking 
Vertical blanking 

Video transmitter identification 
output stage (open collector loaded with 
external resistor to positive supply) 
No sync. pulse present 

Sync. pulse present 
Divider ratio> 576 
Divider ratio < 576 

PACKAGE OUTLINE 

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

I 15 
V10 
110 

V5_9 (p-p) 
112 

V2 (p-p) 
V2 

V11_9 

V1-9 

V17_9 
V17-9 
V17_9 

V13-9 
I 13 

V13-9 
V13-9 

6,5 mA 
typ. 12 v 
typ. 68 mA 

0,1to1 V 
typ. +1 mA 

typ. 0,8 v 
typ. 1 v 

< 0,5 v 

> 5 v 

> 10 v 
typ. 4,5 v 
typ. 2,5 v 

< 0,5 v 
> 5 mA 

V1Q-9 V 
typ. 7,65 v 
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FUNCTIONAL DESCRIPTION 

Vertical part (pins 1,2,3,4) 

The IC embodies a synchronized divider system for generating the vertical sawtooth at pin 3. The 
divider system has an internal frequency doubling circuit, so the horizontal oscillator is working at its 
normal line frequency and one line period equals 2 clock pulses. Due to the divider system no vertical 
frequency adjustment is needed. The divider has a discriminator window for automatically switching 
over from the 60 Hz to 50 Hz system. The divider system operates with 3 different divider reset 
windows for maximum interference/disturbance protection. 

The windows are activated via an up/down counter. The counter increases its counter value by 1 for 
each time the separated vertical sync. pulse is within the searched window. The count is reduced by 1 
when the vertical sync. pulse is not present. 

Large (search) window: divider ratio between 488 and 722 

This mode is valid for the following conditions: 
1. Divider is looking for a new transmitter. 
2. Divider ratio found, not whithin the narrow window limits. 
3. Non standard TV-signal condition detected while a double or enlarged vertical sync. pulse is still 

found after the internally generated antitop flutter pulse has ended. This means a vertical sync. 
pulse width larger than 8 clock pulses (50 Hz). that is, 10 clock pulses (60 Hz). In general this 
mode is activated for video tape recorders operating in the feature/trick mode. 

4. Up/down counter value of the divider system operating in the narrow window mode drops below 
count 1. 

5. Externally setting. This can be reached by loading pin 18 with a resistor of 180 k.11 to earth or 
connecting a 3,6 V diode stabistor between pin 18 and ground. 

Narrow window: divider ratio between 522-528 (60 Hz) or 622-628 (50 Hz). 

The divider system switches over to this mode when the up/down counter has reached its maximum 
value of 12 approved vertical sync. pulses. When the divider operates in this mode and a vertical sync. 
pulse is missing within the window the divider is reset at the end of the window and the counter value 
is lowered by 1. At a counter value below count 1 the divider system switches over to the large window 
mode. 

Standard TV-norm 

When the up/down counter has reached its maximum value of 12 in the narrow window mode, the 
information applied to the up/down counter is changed such that the standard divider ratio value is 
tested. When the counter has reached a value of 14 the divider system is changed over to the standard 
divider ratio mode. In this mode the divider is always reset at the standard value even if the vertical 
sync. pulse is missing. A missed vertical sync. pulse lowers the counter value by 1. When the counter 
reaches the value of 10 the divider system is switched over to the large window mode. The standard 
TV-norm condition gives maximum protection for video recorders playing tapes with anti-copy guards. 

No-TV-transmitter found: (pin 18 < 1,2 VI 

In this condition, only noise is present, the divider is rest to count 628. In this way a stable picture 
display at normal height is achieved. 
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Video tape recorders in feature mode 

It should be noted that some VTR's operating in the feature modes, such as picture search, generate 
such distorted pictures that the no-TV-transmitter detection circuit can be activated as pin V18 
drops below 1,2 V. This would imply a rollowing picture (condition d). In general VTR-machines use 
a re-inserted vertical sync. pulse in the feature mode. Therefore the divider system has been made 
such that the automatic reset of the divider at count 628 when V 18 is below 1,2 V is inhibited when 
a vertical sync. pulse is detected. 

The divider system also generates the anti-topflutter pulse which inhibits the phase 1 detector during 
the vertical sync. pulse. The width of this pulse depends on the divider mode. For the divider mode~ 
the start is generated at the reset of the divider. In mode_Q.and.£. the anti-top flutter pulse starts at 
the beginning of the first equalizing pulse. The anti-top flutter pulse ends at count 8 for 50 Hz and 
count 10 for 60 Hz. The vertical blanking pulse is also generated via the divider system. The start is 
at the reset of the divider while the blanking pulse ends at count 34 (17 lines) for 60 Hz, and at 
count 42 (21 lines) for 50 Hz systems. The vertical blanking pulse generated at the sandcastle output 
pin 17 is made by adding the anti-top flutter pulse and the blanking pulse. In this way the vertical 
blanking pulse starts at the beginning of the first equalizing pulse when the divider operates in the_Q. 
or..£ mode. For generating a vertical linear sawtooth voltage a capacitor should be connected to pin 3. 
The recommended value is 150 n F to 330 n F. See Fig. 1. 

The capacitor is charged via an internal current source starting at the reset of the divider system. The 
voltage on the capacitor is monitored by a comparator which is activated also at reset. When the 
capacitor has reached a voltage value of 5,5 V for the 50 Hz system or 4,7 V for the 60 Hz system the 
voltage is kept constant until the charging period ends. The charge period width is 26 clock pulses. 
At clock pulse 26 the comparator is switched off and the capacitor is discharged by an npn 
transistor current source, the value of which can be set by an external resistor between pin 4 and 
ground (pin 9). Pin 4 is connected to an pnp transistor current source which determimes the current 
of the npn current source. The pnp current source on pin 4 is connected to an internal zener diode 
reference voltage which has a typical voltage of ""' 7, 1 volts. The recommended operating current 
range is 10 to 50 µA. The resistance at pin R4 should be 140 to 700 kil. By using a double current 
mirror concept the vertical sawtooth pre-correction can be set on the desired value by means of 
external components between pin 4 and pin 3, or by connecting the pin 4 resistor to the vertical 
current measuring resistor of the vertical output stage. The vertical amplitude is set by the current of 
pin 4. The vertical feedback voltage of the output stage has to be applied to pin 2. For the normal 
amplitude adjustment the values are d.c. = 1 V and a.c. = 0,8 V. Due to the automatic system adaption 
both values are valid for 50 Hz and 60 Hz. 

The low d.c.-voltage value improves the picture bounce behaviour as less parabola compensation is 
necessary. Even a fully d.c.-coupled feedback circuit is possible. 

Vertical guard 

The IC also contains a vertical guard circuit. This circuit monitors the vertical feedback signal on pin 2. 
When the level on pin 2 is below 0,4 V or higher than 1,9 V the guard circuit inserts a continuous 
level of 2,5 Vin the sandcastle output signal of pin 17. This results in the blanking of the picture 
displayed, thus preventing a burnt-in horizontal line. The guard levels specified refer to the zener 
diode reference voltage source level. 

Driver output 

The driver output is at pin 1, it can deliver a drive current of 1,5 mA at 5 V output. The internal 
impedance is about 150 n. The output pin is also connected to an internaJ current source with a 
sinking current of 0,25 mA. 
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Sync. separator, phase detector and TV-station identification (pins 5,6,7,8, and 18) 

The video input signal is connected to pin 5. The sync. separator is designed such that the slicing 
level is independent of the amplitude of the sync. pulse. The black level is measured and stored in the 
capacitor at pin 7. The slicing level value is stored in the capacitor at pin 6. The slicing level value can 
be chosen by the value of the external resistor between pins 6 and 7. The value is given by the formula: 

R 
p = __ s_ x 100 (Rs value in k.Q) 

5,3 +Rs 

Where Rs is the resistor between pins 6 and 7 and top sync. level equals 100%. The recommended 
resistor value is 5,6 k.Q. 

Black level detector 

A gating signal is used for the black level detector. This signal is composed of an internal horizontal 
reference pulse with a duty cycle of 50% and the flyback pulse at pin 12. In this way the TV-transmit­
ter identification operates also for all d.c.-conditions at input pin 5 (no video modulation, plain 
carrier only). 
During the frame interval the slicing level detector is inhibited by a signal which starts with the anti-top 
flutter pulse and ends with the reset vertical divider circuit. In this way shift of the slicing level due to 
the vertical sync. signal is reduced and separation of the vertical sync. pulse is improved. 

Noise inverter 

An internal noise inverter is activated when the video level at pin 5 drops below 0,7 V. The IC 
embodies also a built in sync. pulse noise level detection circuit. This circuit is directly connected to 
pin 5 and measured the noise level at the middle of the horizontal sync. pulse. When a noise level of 
600 mV (p-p) is detected a counter circuit is activated. A video input signal is processed as "acceptable 
noise free" when 12 out of 16 sync. pulses have a noise level below 600 mV for two succeeding frame 
periods. The sync. pulses are processed during a 16 line width gating period generated by the divider 
system. The measuring circuit has a built-in noise level hysteresis of about 150 mV ("" 3 dB). 
When the "acceptable noise free" condition is found the phase detector of pin 8 is switched to not 
gated and normal time constant. When a higher sync. pulse noise level is found the phase detector is 
switched over to slow time constant and gated sync. pulse phase detection. At the same time the 
integration time of the vertical sync. pulse separator is adapted. 

Phase detector 

The phase detector circuit is connected to pin 8. This circuit consists of 3 separate phase detectors 
which are activated depending on the voltage of pin 18 and the state of the sync. pulse noise detection 
circuit. 
All three phase detectors are activated during the vertical blanking period, this with the exception of 
the anti-top flutter pulse period, and the separated vertical sync. pulse time. 
As a result, phase jumps in the video signal related to video head, take over of video recorders are 
quickly restored within the vertical blanking period. At the end of the blanking period the phase 
detector time constant is lowered by 2,5 times. In this way no need for external VTR time constant 
switching exists, and so all station numbers are suitable for signals from VTR, video games or home 
computers. 
For quick locking of a new TV station starting from a noise only signal condition (normal time 
constant) a special circuit is incorporated. A new TV station which is not locked to the horizontal 
oscillator will result in a voltage drop below 0, 1 Vat pin 18. This will activate a frame period 
counter which switches the phase detector to fast for 3 frame periods. 
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TDA2579 

Horizontal oscillator 

The horizontal oscillator will now lock to the new TV-station and as a result, the voltage on pin 18 
will increase to about 6,5 V. When pin 18 reaches a level of 1,8 V the mute output transistor of pin 13 
is switched off and the divider is set to the large window. In general the mute signal is switched off 
within 5 ms (pin C18 = 47 nF) after reception of a new TV-signal. When the voltage on pin 18 
reaches a level of 5 V, usually within 15 ms, the frame counter is switched off and the time constant 
is switched from fast to normal. 

If the new TV station is wea.k, the sync. noise detector is activated. This will result in a change over of 
pin 18 voltage from 7 V to ~ 10 V. When pin 18 exceeds the level of 7 ,8 V the phase detector is 
switched to slow time const.ant and gated sync. pulse condition. 
When desired, most conditions of the phase detector can also be set by external means in the following 
way: 

a .. Fast time constant TV transmitter identification circuit not active, connect pin 18 to earth (pin 9). 
b. Fast time constant TV transmitter identification circuit active, connect a resistor of 180 kn 

between pin 18 and ground. 
This condition can also be set by using a 3,6 V stabistor diode instead of a resistor. 

c. Slow time constant, (with exception of frame blanking period), connect pin 18 via a resistor of 
10 kn to +12 V, pin 10. In this condition the transmitter identification circuit is not active. 

d. No switching to slow time constant desired (transmitter identification circuit active). connect a 
6,8 V zener diode between pin 18 and ground. 

, Fig. 2 illustrates the operation of the 3 phase detector circuits. 

mute 
(pin 13) 

gating 
'1'1 detector 

'P detector 
1 

ls"'0.4mA 

'1'2 detector 

Is"' 0,4mA 

x / 

'1'3 detector ~ y· y 
Is "' 1 mA j\.__ __ __.,1J-+---'JI 

1 

·O 

r 1 

0 

1 

0 

1'-o 

0 

A B CD EFG 

voltage 
(pin1S) 0,1V 1,2V 1,BV 3,5V 5V S,5V 

7Z87923 

Fig. 2 Timing diagram, phase detectors. 
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Supply (pins 9, 10 and 16) 

The IC has been designed such that the horizontal oscillator and output stage can start operating by 
application of a very low supply current into pin 16. 

The horizontal oscillator starts at a supply current of about 4,5 mA. The horizontal output stage is 
forced into the non-conducting stage until the supply current has a typical value of 5,5 mA. The 
circuit has been disigned so that after starting the horizontal output function a current drop of ~ 1 mA 
is allowed. The starting circuit gives the possibility to derive the main supply (pin 10). from the 
horizontal output stage. The horizontal output signal can also be used as the oscillator signal for 
synchronized switched mode power supplies. The maximum allowed starting current is 10 mA. The 
main supply should be connected to pin 10, and pin 9 should be used as ground. When the voltage 
on pin 10 increases from zero to its final value (typically 12 V) a part of the supply current of the 
starting circuit is taken from pin 10 via internal diodes, and the voltage on pin 16 will stabilize to a 
typical value of 8,7 V. 

In stabilized condition (pin V10 > 9,5 V) the minimum required supply current to pin 16 is~ 2,5 mA. 
All other IC functions are switched on via the main supply voltage on pin 10. When the voltage on 
pin 10 reaches a value of~ 7 V the horizontal phase detector circuit is activated and the vertical 
ramp on pin 3 is started. The second phase detector circuit and burst pulse circuit are started when 
the voltage on pin 10 reaches the stabilized voltage value of pin 16 which is typically 8,7 V. 

For closing the second phase detector loop, a flyback pulse must be applied to pin 12. When no fly­
back pulse is detected the duty cycle of the horizontal output stage is 50%. 

For remote switch-off pin 16 can be connected to ground (via an npn transistor with a series resistor 
of ~ 500 ill which switches off the horizontal output. 

Horizontal oscillator, horizontal output transistor, and second phase detector (pins 11, 12, 14 and 15) 

The horizontal oscillator is connected to pin 15. The frequency is set by an external RC combination 
between pin 15 and ground, pin 9. The open collector horizontal output stage is connected to pin 11. 
An internal zener diode configuration limits the open voltage of pin 11to~14,5 V. 
The horizontal output transistor at pin 11 is blocked until the current into pin 16 reaches a value 
of~ 5,5 mA. 
A higher current results in a horizontal output signal at pin 11, which starts with a duty cycle of 
~35% HIGH. 

The duty cycle is set by an internal current-source-loaded npn emitter follower stage connected to 
pin 14 during starting. When pin 16 changes over to voltage stabilization the npn emitter follower and 
current source load at pin 14 are switched off and the second phase detector circuit is activated, 
provided a horizontal flyback pulse is present at pin 12. When no flyback pulse is detected at pin 12 
the duty cycle of the horizontal output stage is set to 50%. 

The phase detector circuit at pin 14 compensates for storage time in the horizontal deflection output 
stage. The horizontal output pulse duration in 29 µs HIGH for storage times between 1 µsand 17 µs 
(29 µs flyback pulse of 12 µs). A higher storage time increases the HIGH time. Horizontal picture 
shift is possible by forcing an external charge or discharge current into the capacitor of pin 14. 
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Mute output and 50/60 Hz. identification (pin 13) 

The collector of an npn transistor is connected to pin 13. When the voltage on pin 18 drops below 
1,2 V (no TV-transmitter) the npn transistor is switched ON. 
When the voltage on pin 18 increases to a level of"" 1,8 V (new TV-transmitter found) the npn 
transistor is switched OFF. 

Pin 13 has also the possibility for 50/60 Hz identification. This function is available when pin 13 is 
connected to pin 10 (+12 V) via an external pull-up resistor of 10-20 kn. When no TV-transmitter is 
identified the voltage on pin 13 will be LOW(< 0,5 V). When a TV-transmitter with a divider ratio 
> 576 (50 Hz) is detected the output voltage of pin 13 is HIGH (+12). 
When a TV-transmitter with a divider ratio< 576 (60 Hz) is found an internal pnp transistor with its 
emitter connected to pin 13 will force this pin output voltage down to"" 7,5 V. 

Sandcastle output (pin 17) 

The sandcastle output pulse generated at pin 17, has t.hree different voltage levels. The highst level, 
(11 V), can be used for burst gating and black level clamping. The second level, (4,5 V), is obtained 
from the horizontal fly back pulse at pin 12, and is used for horizontal blanking. The third level, (2,5 V), 
is used for vertical blanking and is derived via the vertical divider system. For 50 Hz the blanking 
pulse duration is 42 clock pulses and for 60 Hz it is 34 clock pulses started from the vertical divider 
reset. For TV-signals which have a divider ratio between 622 and 628 or 522 and 528 the blanking 
pulse is started at the first equalizing pulse. 
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RATINGS 

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

Start current 115 

Supply voltage V1Q 

Power dissipation Ptot 

Storage temperature Tstg 

Operating ambient temperature Tamb 

Thermal resistance 

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

max. 10 mA 

max. 13,2 v 
1,2 w 

-55 to +150 oc 

-25 to +65 oc 

typ. 50 K/W 
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TDA2579 j 
CHARACTERISTICS 

Tamb = 25 °c; I 15 = 6,5mA;V1 o = 12 V; unless otherwise specified 
Voltage measurements are taken with respect to pin 9 (ground) 

parameter symbol min. typ. 

Supply 

Supply current, pin 16 
V10 = 0 V 115 6,5 -

Supply current, pin 16 
V10=9,5V 115 2,5 -

Stabilized voltage, pin 16 V15 8, 1 8,7 
Current consumption, pin 10 110 - 68 
Supply voltage range, pin 10 Vp 9,5 12 

Video input pin 5 

Top sync. level V5 1,5 3,1 
Sync. pulse amplitude (note 1) V5 (p-p) 0,1 0,6 
Slicing level (note 2) 35 50 
Delay between video input 

and det. output 
(see also Fig. 2) 0,2 0,3 

Sync. pulse noise level 
detector circuit active V(p-p) - 600 

Sync. pulse 

Noise level detector circuit 
hysteresis - 3 

Noise gate pin 5 

Switching level V5 - +0,7 

First control loop pin 8 
(Horizontal osc. to sync.) 

Holding range Llf - ±800 
Catching range Llf ±600 ±800 

I Control sensitivity video 
with respect to burstkey and 
flyback pulse 
Slow time constant - 2,5 

kHz/µs 
Normal time constant 10 

kHz/µs 
Fast time constant -- 5 

kHz/µs 
Phase modulation due to hum on 

j the supply line pin 10 (note 3) - 0,2 
I Phase modulation due to hum on 

input current pin 16 (note 3) 

l 
0,08 

L -
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max. unit 

10 mA 

10 mA 
9,3 v 
85 mA 

13,2 v 

3,75 v 
1 v 

65 % 

0,5 µs 

- mV 

- dB 

+1 v 

- Hz 
±1100 Hz 

-

-

-

- µs/V 

- µs/mA 
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CHARACTERISTICS (continued) 

parameter 

Second control loop, pin 14 
(Horizontal flyback to horizontal 

oscillator) 

Control sensitivity 
td=10µs 

Control range 
Control range for constant duty 

cycle horizontal output 
Controlled edge of horizontal 

output signal pin 11 

Phase adjustment, pin 14 
(Via second control loop) 

Control sensitivity 
td = 10 µs 

Max. allowed control current 

Horizontal oscillator, pin 15 
(C = 2,7 nF; R osc = 33 kn) 

Frequency (no sync.) 
Spread (fixed external 

component, no sync.) 
Frequency deviation between 

starting point output signal 
and stabilized condition 

Temperature coefficient 

Horizontal output (pin 11) 
(Open collector) 

Output voltage high 
Start voltage protection 

(internal zener diode) 
Low input current pin 16 

protection output enabled 
Output voltage low start 

condition (111 = 10 mA) 
Duty cycle output current 

during starting I 15 = 6,5 mA 
Output voltage low normal 

condition (I 11 = 25 mA) 
Duty cycle output current 

without flyback pulse pin 12 
Duration of the output 

pulse high T d = 8 µs 
Controlled edge 
Temperature coefficient 

horizontal output pulse 

symbol 

Mdl~to 
td 

td 

114 

f 

~f 

~f 

TC 

V11 

V11 

115 

V11 

V11 

min. typ. max. unit 

200 300 600 µs 
1 - >45 I 

µs 

1 29 (-t flyback pulse) 

positive 

- 25 - µA/µs 
- - ±60 µA 

- 15625 - Hz 

- - ±4 % 

- +5 +8 % 
- 10-4 - K-1 

- - 13,2 v 

13 - 15,8 v 

- 5,5 6,5 mA 

- 0,1 0,5 v 

55 65 75 % 

- 0,3 0,5 v 

45 50 55 % 

27 29 31 µs 
positive 

- -0,05 - µs/K 
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TDA2579 j 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Sandcastle output signal, pin 17 
01oad = 1 mA) 

Output voltage during: 
Burstkey V17 9.75 10,6 - v 
Horizontal blanking V17 4,1 4,5 4,9 v 
Vertical blanking V17 2 2,5 3 v 

Zero level output voltage 
lsink = 0,5 mA V17 - - 0.7 v 

Pulse width: 
Burst key tp 3,45 3,75 4, 1 µs 
Horizontal blanking V12 - 1 - v 

Phase position burstkey 
time between middle sync. 
pulse at pin 5 and start 
burst at pin 17 2,3 2,7 3, 1 µs 

Time between start sync. pulse 
and end of burst pulse, pin 17 - - 9,2 µs 

Coincidence detector, video 
transmitter identification 
circuit and time constant 
switching levels (see also Fig. 1) 

Detector output current 119 - 0,25 - mA 
Voltage level for in sync. 

condition (<P1 normal) V19 - 6,5 - v 
Voltage for noisy sync. pulse 

(<P1 slow and gated) V19 9 10 - v 
Voltage level for noise only 

(note 5) V19 - 0,3 - v 
Switching level normal to fast V19 <3,2 3,5 3,8 v 
Switching level 

mute output active and 
fast to slow V19 <1,0 1,2 1.4 v 

Switching level frame period 
counter (3 periods fast) V19 <0,08 0,12 0,16 v 

Switching level: 
slow to fast (locking) 
mute output in-active V19 >1,5 1,7 1,9 v 

Switching level fast to normal 
(locking) V19 >4,7 5,0 5,3 v 

Switching level normal to slow 
(gated sync. pulse) V19 7.4 7,8 8,2 v 
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Synchronization circuit J 
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CHARACTERISTICS (continued) 

-----
parameter 

Video transmitter 
identification output, pin 13 

Output voltage active 
(no sync., I 13 = 2 mA) 

Sink current active 
(no sync.), V13 < 1 V 

Output current inactive 
(sync. 50 Hz ) 

50/60 Hz identification, pin 13 
( R 13 positive supply 15 kn) 

Emitter follower, pnp: 
60 Hz: 2xfH < 576 voltage 

fV 

50 Hz: 2xfH > 576 voltage 

fV 

Flyback input pulse, pin 12 

Switching level 
Input current 
Input pulse 
Input resistance 
Phase position without shift 
Time between the middle of the 

sync. pulse at pin 5 and the 
middle of the horizontal 
blanking pulse of pin 17 

Vertical ramp generator, pin 3 

Pulse width charge current 

Charge current 
Top level ramp signal voltage 
Divider in 50 Hz mode (note 6) 
Divider in 60 Hz mode (note 6) 
Ramp amplitude C3 = 150 nF, 
R4 = 330 k.Q 50 Hz (note 6) 
R4 = 330 k.Q 60 Hz (note 6) 

'-------------·--··-

symbol min. typ. 

V13 - 0,15 

I 13 - -

I 13 - -

V13 7,2 7,65 

V13 - V10 

V12 - +1 

I 12 +0,2 -

V12 (p-p) - -
- 3 

td - 2,5 

- 26 

13 - 3 

V3 5,1 5,5 

V3 4,35 4,7 

v (p-p) - 3,1 

v (p-p) - 2,5 

--

TDA2579 

-.,-------, 
max. unit 

0,32 v 

5 mA 

1 µA 

8,1 v 

- v 

- v 
+4 mA 
12 v 
- k.Q 

- µs 

- clock 
pulses 

- mA 

5,9 v 
5,05 v 

- v 
- v 

~------
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TDA2579 J 
CHARACTERISTICS (continued) 

parameter 

Current source, pin 4 

Output voltage 14 = 20 µA 
Allowed current range 
Temperature coefficient 

output voltage 
14 = 20 µA 
14 = 40 µA 
14 = 50 µA 

Comparator, pin 2 

C3 = 150 nF; R4 = 330 kD 
Input voltage 

d.c. level (note 6) 
a.c. level 

Deviation amplitude 50/60 Hz 

Vertical output stage, pin 1 
(npn) emitter follower) 

Output voltage 10 pin 1 = 
+1,5 mA (note 6) 

Rs, sync. separator resistor 
Continuous sink current 

Vertical guard circuit, pin 2 

Active (V17 = 2,5 V) 
Switching level low (note 6) 
Switching level high (note 6) 

----i---

NOTES TO THE CHARACTERISTICS 

symbol min. 

V4_9 6,6 
14 10 

TC -

TC -
TC -

V2_9 0,9 

V2-9(p-p) -
-

V1-9 4,8 
-

-

V2 >1,7 
V2 <0,3 

typ. max. unit 

7, 1 7,6 v 
- 55 µA 

+50 - 1 o-6 /K 
+20 - 10-6 /K 
-40 - 106 /K 

1 1, 1 v 
0,8 - v 
- 2,5 % 

5,2 5,6 v 
160 - n 

0,25 - mA 

1,9 2, 1 v 
0,4 0,5 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. 

Rs 
2. The slicing level is fixed by the formula: P = --- x 100% (Rs value in kD) 

5,3 +Rs 

3. Measured between pin 5 and sandcastle output pin 17; the values for voltage and current in the unit 
are peak-to-peak. 

4. Divider in search (large) mode: 
start: reset divider= start vertical sync. plus 1 clock pulse 
stop: n = 2 x fH 

> 576 clock pulse 42 
fV 

n = 2 x fH 
< 576 clock pulse 34 

fV 
Divider in small window mode: 
start: clock pulse 517 (60 Hz) clock pulse 619 (50 Hz) 
stop: clock pulse 34 (60 Hz) clock pulse 42 (50 Hz) 

5. Depends on d.c. level of pin 5, given value is valid for V5""" 5 V. 
6. Value related to internal zener diode reference voltage source spread includes the complete spread 

of reference voltage. 
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video signal 
(pin 5) 

'f 1 detector 

out put current 
(pin 8) 

horizontal 
oscillator signal 

(pin 15) 

horizontal 
output signal 

(pin 11) 

flyback pulse 
(pin 12) 

middle of the 
horizontal sync pulse 

--1-­
t,=0,3 µs 

I
.__ ____ t = 29 µs 

-td-1 
switch- off delay 

horizontal output stage 

switching level 
OV 

f 2 detector 
out put current 

(pin 15) 

------~ 

I µs 3,75+-
""0,;51.-1 --~- ""11V 

sandcastle pulse ~s 
(pin 171 horizontal blanking- ------"" 4,5 V 

~--- -1 -----i=""2,5V 

: I 1~1~5µs _I 
: divider in 
I ...,._search window 50 Hz: 42 clockpulses ~ 
: mode 60 Hz: 34 clockpulses 

;......_____other divider 50 Hz: 49 clockpulses_____._ 
modes 60 Hz: 42 clockpulses 7ZB7924 

Fig. 3 Timing diagram of the TDA2579. 
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TDA2579 J 

15opFI 2 k!1 
, 

vertical drive 
(from pin 1 TDA2579) 

1 µF 

3 

130 !1 

TDA3653 

4 

VERTICAL 
DEFLECTION 

COILS 
AT1230 

1000 µF 
(25V) 

vertical 
amplifier.---~~--0---------0 

1,0 !1 

6 8 9 

n.c. 

100µF 

+ 

470 !1 

+ 
I220µF 

+ 26V 

7Z87922 

Fig. 4 Typical application of the TDA3653 (vertical output), when used in combination with 
the TDA2579 9QO application. 
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CONTROL CIRCUIT FOR SMPS 

TDA2581 
TDA2581Q 

The TDA2581 is a monolithic integrated circuit for controlling switched-mode power supplies (SMPS) 
which are provided with the drive for the horizontal deflection stage. 

The circuit teatures 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). 
TDA2581Q: 16-lead QI L; plastic (SOT-58). 

V9_16 

lg 

VJ-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 g'o 

typ. 11,8 v 
< 40 mA 
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TDA2581 
TDA2581Q 

1042 

BLOCK DIAGRAM 

>V10 
for trip 

33kQ 

33kn 

14 

OSCILLATOR 

OVER-VOLTAGE 
PROTECTION 

OVER-CURRENT 
PROTECTION 

Note: trip levels are nominal values. 

September 1978 

15 

C13!~ 
2,7nF 4lkn 

LOOP FAULT 
PROTECTION 

ACTIVE FOR 
V10-1,5V 

13 

;!1----C:=J--+Vo reduce loop 

~----+-s~~~o---b----~ 

ERROR 
AMPLIFIER 

OUTPUT ST AGE 

INTERNAL SUPPLY 

4,3kQ 

maximum 
duty factor 
adjustment 

R5 

to drive 
11 transistor base 

-lli 
+ T 

o"'fx100% 

16 

~------+-----+---------r-..,~I ;;p 1- level 

OPEN CIRCUIT 
REFERENCE DIODE 

> 8,4 V FOR TRIP-ON 

LOW SUPPLY VOLTAGE 
PROTECTION 

<9,4V FOR TRIP-ON 

"counts" ~ 5 V 



Control circuit for SMPS J TDA2581 
TDA2581Q 

---
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 

I 11 

Ptot 

Tstg 

Tamb 

max. 

max. 

Vg_ 15 = 12V;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 lJ = 50% 

Supply current during protection 

Minimum required supply current 

Power consumption 

Required input signals 

Reference voltage 

Vg_16 

lg 

lg 

lg 
p 

V10-16 

High reference voltage protection: threshold voltage V10-16 

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 

IZ8-161 

v3-16(p-p) 

V2-16 

-V6-16 

+V6-16 

typ. 

typ. 

typ. 

typ. 

< 
typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

typ. 

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 kn 

11 v 
5 to 12 V 

1to5 V 

640 mV 
5go to 5g5 mV"' 

680 mV 
640 to 735 mV"-

Over-voltage protection: 
threshold voltage V1-16 

typ. V10-15-60 mV 
V1Q-16 -130 to V10-16 -0 mV 

* This value refers to the minimum required supply current that will start all devices under the 
following conditions: Vg_16 = 10 V; V10-16 = 6,8 V; lJ = 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 /OC. 
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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 n to +12 V) 
peak-to-peak value 

Output current; peak value 

Saturation voltage of output transistor 
at I 11 = 20 mA 

at 111 = 40mA 

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 application information pin 4. 
**The duty factor is specified as follows: 

1Ilf 
-1t1--1 

- T -

/) =+ x 100%. 

V11-16(p-p) 

l11M 

VcEsat 

VcEsat 

/) 

14 

15 

110 

M 

t 

At 

> 
< 

> 
< 

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. 1 mA 
0,6 to 1,45 mA 

typ. -300 ppm/OC 
< -400 ppm/OC 

typ. -1,5 % 
,,;;;; -2 % 

,,;;;; ±3 % 

'typ. 4,5 kHz/V'6' 

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) . 

.t. For component values see block diagram. 

.1044 September 1978 



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 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 
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TDA2581 
TDA2581Q 

APPLICATION INFORMATION 

vert. sync out ~--+-----~ 

video in..--------~ 

'v"'" 

(optional) 1 

protection inhibit 
during line flyback 

-+max. duty factor 

417 kn 
1 

adjustment 

>----C=J--++ pin 9 

100 
nF 

6,8 
kn 

16 15 14 

18 33 
kil kil 

1,SmA 
max 

33k!l 

PHASE 
I ~ ADJUSTOR I 

L---~~;~''.__j 

~~,~~,~I 
/~deflection.current 

zero-crossing 
detector 

TDA2571 

4 
+ 

1kil 

2,2kn + 10 2,2µ~ 
µF t--Jll--'--t----C=}--' I16VI 10 + l40VI 

I nF T,1µF 
I' ~63Vl 

10nF sakn v ---+---I r--c::J---------, 
hor. 

2,7nF I 
{10/o) 

styr. 

13 12 

TDA2581 

4 

BZX79-
C6V8 

11 10 

v, 

BZX79-
C12 

~----------+-- current protection 

The TDA2571 and TDA2581 controlling an SMPS driver stage. 
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TDA2581 
TDA2581Q 

The function is quoted 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 reference 
signal on pin 3 is delivered by the TDA2571. 
With a resistor of 18 kD and a capacitor of 2,7 nF 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). 

1, .. (~.,..L 
0JJ 4µs 
Ir+.' 1_1 l 
-r----o 

(a) 

flyback puls:_A_ 
I 

(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 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. 
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TDA2581 
TDA2581Q 

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 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 kfl) 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 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. 

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. 

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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Control circuit for SMPS J 
---

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 kQ 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 V 10-16 = 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 changing 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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TDA2581 
TDA2581Q 

8 
(x 100%) 

0,8 

0,6 

0,4 

7276050.A 

Duty factor of output pulses as a function of V8-16 with R5 as a parameter, and with V12 as a limiting 
value; V10-16 = 6,8 V. 

7Z76193 

8 
(x 100%) 

0,8 

0,6 

0,4 

0,2 

0'--~~.-L-~~~~~~~~~~~~~~~ 

0 2 3 4 5 6 
V12-16 (V) 

Maximum duty factor limitation as a function of V 12-16· 
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Control circuit for SMPS 

7276052.A 

-100 -80 -60 -40 -20 0 +20 +40 
Vs-10 (mV) 

Duty factor of output pulses as a function of error amplifier input (Vg.10). 

0,020 

ill) 

(x 100%) 

0,015 

0,010 

0,005 

7276051.A 

V s-10 = 1 mV 

0 ~~~~~~~~~~~~~~~~ 
0 0,2 0,4 0,6 0,8 1 

8 (x 100%) 

TDA2581 
TDA2581Q 

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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TDA2582 
TDA2582Q 

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 Lhe 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). 
TDA25820: 16-lead 01 L; plastic (SOT-58). 

V9_15 typ. 12 v 

lg typ. 14 mA 

v3-16(p-p) 5 to 11 v 

V2-16(p-p) 1 to 5 v 

V1Q-16 typ. 6,1 v 

0 > 0 % 
< 98 ± 0,8 % 

V11-16M typ. 11,8 v 

l11M < 40 mA 
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TDA2582 
TDA2582Q 

33 kS2 

33 kS2 
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for trip 

14 
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PROTECTION 
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> 0, 7 v ~6+--+_.--~ 
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15 

_fLJ 
"\" 1 j 1 ~Vo ceduce loop 

c13j_ -~- ' setv0 gain (f=15,625kHz) 
2,7 11F 41 k~2 ~----+--------c=J-----i 

LOOP FAULT 

PROTECTION 

ACTIVE FOR 

V10-1,5V 

13 

OUTPUT STAGE 

INTERNAL SUPPLY 

4,3 kH 

10 

maximum 
duty factor 

12 adjustment 

I 

R5 

to drive 
11 trnnsistor base 

UL 
-1~:-J 

+ T 

"'"' i- x 100% 

12 v 

16 

~I;;,, ~----+-------+-------+----__,,__., 1-~ level 

"counts" ""5 V 

OPEN CIRCUIT 

REFERENCE DIODE 

LOW SUPPLY VOLTAGE 

PROTECTION 

>8,4V FOR TRIP-ON <9,4V FOR TRIP-ON 

~---------------------------------~ 7Z7593J 

Fig. 1 Block diagram. 

Note: trip levels are nominal values. 
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Control circuit for power supplies TDA2582 
TDA2582Q 

RATINGS 

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

Supply voltage at ping Vg_ 16 

Voltage at pin 11 

Output current (peak value) 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

Vg_16 = 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 8 = 50% 

Supply current during protection 

Minimum required supply current (note 1) 

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_16 

lg 

lg 

lg 
p 

V1Q-16 

128-16 I 
V1Q-16 

v3-16(p-p) 
l3M 
± 13 

V2-16 

l2M 

-V6-16 

+V6-16 

max. 14 v 
0 to 14 V 

max. 40 mA 

max. 280 mW 

-25 to+ 125 oc 

-25 to + 80 °c 

typ. 12 v 
10to 14 V 

typ. g.4 v 
8,6 to g,g V 

typ. 14 mA 

typ. 

< 
typ. 

14 mA 

17 mA 

170 mW 

typ. 6, 1 v 
5,6 to 6,6 V 

typ. 200 k.Q 

typ. 8.4 v 
7,g to 8,g V 

5 to 12 V 
-1to+1,5 mA 

< 100 µA 

1to5 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: Vg.15 = 10 V; V10.15= 6,2 V; 8 = 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
tures the values must be corrected by using a temperature coefficient of typical -1,85 mV /OC. 
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TDA2582 
TDA2582Q 

CHARACTERISTICS (continued) 

Over-voltage protection: 
(Vref = 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 n to + 1 2 v 

V7-16 

V4-16 

V4_15 

V5-16 

V5-16 

14 

typ. Vref-60 mV 
V ref-130 to Vref-0 mV 

> 5,6 v 
< 4,5 v 
> 4,5 v 
< 3 v 
< 1 mA 

peak-to-peak value V11-16(p-p) > 11,6 v 

1056 

Output current; peak value 

Saturation voltage of output transistor 
at 111 = 20 mA 

at I 11 = 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 application information pin 4. 
2. See application information pin 5. 

t 
3. The duty factor is specified as follows: o = f x 100% 

I 11 M 

VcEsat 

VcEsat 

0 

14 

15 

110 

(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. 
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< 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-' 

< 0,0004 oc-' 

typ. -1,4 % 
< -2 % 

< 3 % 

typ. 5 kHz/V 

In I tp 
LJ LJ 0 = - x 100%. 

--ltpl--\ T 

- T -

Fig. 2. 



Control circuit for power supplies 

Phase control loop 

TDA2582 
TDA2582Q 

Loop gain of APC-system (automatic phase control) ., typ. 5 kHz/µs 

Catching range (f110m = 15,625 kHz) b.f > 1300 Hz 

< 2100 Hz 

Phase relation between negative transient of 
sync pulse and middle of flyback typ. µs 

Tolerance of phase relation b.t ~ ±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 
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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). 

flyback puls~ 
I 

I 

1def ~ 
-- I 

I Fig. 5a. 7 L _____ _J 
7Z75937 

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. 
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TDA2582Q 

1062 

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 V4_15 > 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 krl) 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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Control circuit for power supplies TDA2582 
TDA2582Q 

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 kn 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 10-81· 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 kn 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) 

May 1979 1063 



TDA2582 
-TDA2582Q 

1064 
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Fig. 6 Duty factor change as a function of initial duty factor; at 1 mV error amplifier input change; 
~v8-10(p-p) = 1 mV. 
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0 2 4 VS-16 (V) 6 

Fig. 7 Duty factor of output pulses as a function of feedback input voltage (Vg_ 15) with R5 as a 
parameter and V12-16 as a limiting value; V10-16 = 6,1 V. 
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l 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 tunctions: 

- horizontal oscillator based on the threshold switching principle 
- phase comparison between sync pulse and oscillator voltage (<P1) 
- internal key pulse for phase detector (<P1) (additional noise limiting) 
- phase comparison between line flyback pulse and oscillator voltage (.p2) 
- larger catching range obtained by coincidence detector (.p3; 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 shifter 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 V1-16 typ. 12 v 

Supply current I 1 typ. 30 mA 

Input signals 

Sync separator input voltage (peak-to-peak value) v9-16(p-p) 3 to 4 v 

Noise separator input voltage (peak-to-peak value) v 10-16(p-p) 3 to 4 v 

Pulse duration switch input voltage 
at t = 7 µs (thyristor driving) V4_15 9,4 toV1-16 v 
at t = 14 µs + td (transistor driving) V4_15 0 to 3,5 v 
at t = 0 (input 4 open or V3-16 = 0) V4_15 5,4 to 6,6 v 

Output signals 

Vertical sync output pulse (peak-to peak value) Vs-16(p-p) typ. 11 v 

Burst gating output pulse (peak-to-peak value) v7-16(p-p) typ. 11 v 

Line drive pulse (peak-to-peak value) v3-16(p-p) typ. 10,5 v 

PACKAGE OUTLINE 

16-lead DI L; plastic (SOT-38). 
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~~~~H-o-riz-o-nt-al-co_m_b-in-at-io--n~~~~~~~~~~~~~~~-~-T~D-A_2_5_9_3~~~-
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 
Pin 9 + Vg_ 1G max. 6 '! 

Pin 10 ± V1Q-16 max. 6 v 
Pin 11 V1116 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. 1 rnA 

Pin 6 ±15 rnax. 10 mA 

Pin 7 -17 max. 10 mA 

Pin 11 111 max. 2 rnA 

Total power dissipation Ptot rnax. 800 mW 

Storage temperature Tstg -25 to+ 125 oc 

Operating ambient temperature Tamb 0 to+ 70 oc ------
CHARACTERISTICS at V1-16 = 12 V; Tarnb = 25 °C; measured in Fig. 1 

Sync separator 

Input switching voltage Vg_15 typ. 0,8 v 
Input keying current lg 5 to 100 µA 

Input leakage current at Vg_ 15 = -5 V lg < 1 µA 

Input switching current lg ,,;; 5 µA 

Switch off current lg > 100 µA 
typ. 150 µA 

Input signal (peak-to-peak value) V9_16(p-p) 3 to 4 V* 

* Permissible range 1 to 7 V. 

Mareh 1986 1069 



TDA2593 j 
Noise separator 

Input switching voltage 

Input keying current 

Input switching current 

Input leakage current at V10-16 = -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. 
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V10-16 

110 

110 

110 

V10-16(p-p) 

V10-16(p-p) 

15 

Vs-16 

Vs-16 

V11-16 
V11-16 

-111 
I 11 

typ. 1,4 v 
5 to 100 µA 

> 100 µA 
typ. 150 µA 

< 1 µA 

3 to 4 V* 

< 7 v 

typ. 1 mA 
0,02 to 2 mA 

typ. 1,4 v 
-0,7 to + 1,4 V 

Oto 2,5 V 
9 to V1-16 V 

< 200 µA 
< 2 mA 

9,4 to V1-16 V 

> 200 µA 

> 
0 to3,5 V 

200 µA 

5,4 to 6,6 V 

typ. 0 µA 



Horizontal combination 

Vertical sync pulse (positive-goin!l) 

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; V7-16 = 7 V 

Phase relation between middle of sync pulse at the input 
and the leading edge of the burst gating pulse; V7-16 = 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) 
V4-16 = 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. 

V8-16(p-p) 

Ra 

ton 

to ff 

v7-16(p-p) 

R7 

tp 

t 

17 

V7-16(p-p) 

R7 

17 

V3-16(p-p) 

R3 
R3 

tp 

tp 

V1-16 

TDA2593 

> 10 v 
typ. 11 v 

typ. 2 kn 

typ. 15 µs 

typ. ton µs 

> 10 v 
typ. 11 v 

typ. 10 n 

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. 

typ. 

typ. 

typ. 

< 

2 mA 

4 to 5 v 

10 n 

2 mA 

10,5 v 

2,5 n 
20 n 

7 µs 
5,5 to 8,5 µs 

14 +td µs* 

4 v 

2,6 µs** 

0,7 µs 
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~----T-D_A_2_5_9_3---~ 
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 Al5/At 

Oscillator 

Threshold voltage low level 

Threshold voltage high level 

Discharge current 

Frequency; free running (Cose= 4,7 nF; 
Rose= 12 kU) 

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 kU beteeen 
pins 13 and 15) 

Spread of catching and holding range 

* Excluding external component tolerances. 
* * Current source. 
& Emitter follower. 

1072 December 1979 

V14-16 

V14-16 

± 114 

fo 

Af0 /f0 

Af0 /Al15 

Af0 /f0 

Af0 /f0 

AV!Vnom 

Af0 

V13-16 

± l13M 

113 

R13 
R13 

Af 

A(Af) 

typ. 30 µA/µs 

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 %* 

< ± 10-4 Hz/K* 

3,8 to 8,2 v 
1,9to2,3 mA 

< 1 µA 

high ohmic ** 
low ohmic A 

typ. 2 kHz/µs 

typ. ± 780 Hz 

typ. ± 10 %* 



Horizontal combination Jl TDA2593 

Phase comparison 'P2 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 kn 

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 <P3 

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 V 11-16 = 2,5 to 7 V R12 typ. 0, 1 kn 
atV11-15<1,5Vor>9V R12 typ. 60 kn 

Internal gating pulse 

Pulse duration tp typ. 7,5 µs 

*Current source. 
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L 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 (<P1 ). 
• Internal key pulse for phase detector (<171) (additional noise limiting). 
• Phase comparison between line flyback pulse and oscillator voltage (<172). 
• Larger catching range obtained by coincidence detector (<173; 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 (V3-18 = 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-lead DIL; plastic (SOT-102CS). 

V1-18 =Vs 

I 1 

V11-18(p-p) 

V12-18(p-p) 

V4_18 
V4_18 

V8-18(p-p) 

V1-18(p-pl 

V3-18(p-p) 

typ. 12 v 
typ. 30 mA 

typ. 3 V* 

typ. 3 V* 

0 to 3,5 V 
5,4 to 6,6 V 

typ. 11 v 
typ. 11 v 
typ. 10 v 
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~~~~~H-o_r_i_z_o-nt_a_l-co_m_b_i-na-t-io-n~~~~~~~~~~~~~~~~---~ ~-~~-T-D-A~2-5~9-4~~~~~ 
RATINGS 

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

Supply voltage 
at pin 1 (voltage source) V1-18=V5 max. 13,2 v 
at pin 2 V2-18 max. 18 v 

Voltages 
Pin 4 V4_13 max. 13,2 v 

Pin 9 Vg-13 max. 18 v 
-Vg_18 max. 0,5 v 

Pin 11 ±V11-18 max. 6 v 
Pin 12 ±V12-18 max. 6 v 
Pin 13 V13-18 max. 13,2 v 
Currents 
Pins 2 and 3 (transistor driving) (peak value) l2M.-l3M max. 400 mA 

Pin 4 14 max. 1 mA 

Pin 6 ±15 max. 10 mA 

Pin 7 -17 max. 5 mA 

Pin 9 lg max. 10 mA 

Pin 13 I 13 max. 2 mA 

Total power dissipation Ptot max. 800 mW 

Storage temperature range Tstg -25to + 125 oc 

Operating ambient temperature range Tamb 0 to+ 70 oc -
CHARACTERISTICS at V1-18 = 12 V; Tamb = 25 °c; measured in Fig. 1 

Sync separator (pin 11) 

Input switching voltage V11-18 typ. 0,8 v 
Input keying current 111 5to 100 µA 

Input leakage current at V11-1s = -5 V 111 .;;; 1 µA 

Input switching current I 11 .;;; 5 µA 

Switch off current 111 
;;;;. 100 µA 
typ. 150 µA 

Input signal (peak-to-peak value) V11-18(p-p) 3 to 4 V* 

* Permissible range 1 to 7 V. 
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Noise separator (pin 12) 

input switching voltage 

Input keying current 

Input switching current 

Input leakage current at V12-18 = -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_ 13 '" 7 V 

Output trailing edge current 

Saturation voltage during line scan 

* Permissible range 1 to 7 V. 

April 1981 ( 

V12-18 

112 

I 12 

112 

v 12-1 S(p-p) 

v 12-1 B(p-p) 

15 

V5.1a 

V5-1a 

V13-18 
or: V13-18 

·-I 13 
or: I 13 

V4_1a 

14 

V8-18(p-p) 

Ra 

ton 

to ff 

V1Q-18 

V1-1a 

R1 

tp 

t 

17 

V1-1a 

typ. 1,4 v 
5 to 100 µA 

;;;. 100 µA 
typ. 150 µA 

.;;;; 1 µA 

3 to 4 V* 

.;;;; 7 v 

;;;. 0,02 mA 
typ. 1 mA 

typ. 1,4 v 
--0,7to+1,4 V 

0 to 2,5 V 
9 to Vs v 

,;;;; 200 µA 
,;;;; 2 mA 

5,4 to 6,6 V 

typ. 0 µA 

;;;. 10 v 
typ. 11 v 
typ. 2 kn 

typ. 15 µs 

;;;. ton µs 

,;;;; 3 v 

;;;. 10 v 
typ. 11 v 
typ. 10 n 

typ. 4 µs 
3,7 to 4,3 µs 

typ. 2,65 µs 
2,15to3,15 µs 

typ. 2 mA 

~ 1 v 



I 
Horizontal combination ___ j 
Line flyback-blanking pulse (positive going) (pin 7) 

Output vo I tage 

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 I 7 = 3 mA 

TV-transmitter identification output (pin 9; open collecturj 

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; l V-transmitter identified 

TV-transmitter identification (pin 10) 

When receiving il TV signal the voltage V10 18 will change fr::.im < 

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) 
V4-18 ~ 0 to 3,5 V; -14? 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 

The adjustment of the overall phase relation and comr>ciu2r1t!v 
occurs automatically by phase control 'P2· 

If additional adjustment is applied it can be arranged bv 

Supplying current 

* td =switch-off delay of line output stage. 
** Line flyback pulse duration tfp = 12 µs. 

V7 1B 

d-,i 

i-; 

8 

lg 

tu? l V. 

·1 

typ. 

typ. 

typ. 

TDA2594 

4,1to4,9 V 

JO n 
2 rnA 

2w3 v 
JO Sl 

0" ,.:J v 
100 n 

!:i 11/\ 

10 v 

~t'.f5 n 
20 n 

4 

that: 
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TDA2594 j 
Oscillator (pins 16 and 17) 

Threshold voltage low level v16-18 typ. 4,4 v 

Threshold voltage high level v16-18 typ. 7,6 v 

Charging current ±116 typ. 0,47 mA 

Frequency; free running (Cose= 4,7 nF; Rose= 12 k.11) fo typ. 15,625 kHz 

Spread of frequency .::if 0 < ±5 ?lo ... 

Frequency control sensitivity Mo/617 typ. 31 Hz/µA 

Adjustment range of network in circuit (Fig. 1) 6f0 typ. ±10 ?lo 

Influence of supply voltage on frequency; reference at Vs= 12 V 
M 0 /f0 

< ±0,05 %"-
6V!Vnom 

Change of frequency when Vs drops to 5 V; reference at 
Vs= 12 V 6f0 < ± 10 OL"-

,Q 

Temperature coefficient of oscillator frequency TC < ±10-4 K-1.._ 

Phase comparison <P1 (pin 15) 

Control voltage range V15-18 4,1to7,9 v 

Control current (peak value) ± l15M 1,8to2,2 mA 

Output leakage current 
at V15-18 = 4,3 to 7,7 V 115 < 1 µA 

Output resistance 
at V15-18 = 4,3 to 7,7 V R13 high ohmic 

at V15-rn<4,1 V or~7,9 V R13 low ohmic 

Control sensitivity typ. 2 kHz/µs 

Catching and holding range (82 k.11 between pins 15 and 17) 6f typ. ± 680 Hz 

Spread of catching and holding range 6(6f) typ. ±12 ~lo· 

Phase comparison 'P2 and phase shifter (pin 5) 

Control voltage range V5_18 5,4 to 7,6 v 

Control current (peak value) ± l5M typ. 1 mA 

Output resistance at V 5-18 = 5,4 to 7 ,6 V R5 high ohmic 

Input leakage current at V5-18 = 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 < 15,5 µs 

Static control error b.t/ b. td < 0,2 9'b 

Coincidence detector <P3 (pin 13) 

Output voltage V13_18 0,5 to 6 v 

Output current (peak value) 
without coincidence l13M typ. 0,1 mA 

with coincidence -l13M typ, 0,5 mA 

* Current source. 
* * Emitter follower. 
"'Excluding external component tolerances. 
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Horizontal combination 

Time constant switch (pin 14) 

Output voltage 

Output current (limited) 

Output resistance 
at v13-18 = 3,5 to 7 v 
at V13_13<2,5 V or;? 9 V 

Internal keying pulse 

Pu ise du ration 

V14-18 

±114 

R14 
R14 

tp 

JL TDA2594 

typ. 6 v 
typ. mA 

typ. 0,1 k.11 
typ. 60 k.11 

typ. 7,5 µs 
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l TDA2595 

HORIZONTAL COMBINATION 

GENERAL DESCRIPTION 

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 Q) 
• 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 
• <1'1 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 <1'3 
• <1'1 gating pulse controlled by coincidence detector <P3 
• Mute circuit depending on TV transmitter identification 
• <1'2 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. 

typ. 

12 v 
50 mV 

30 mA 
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~~~-H-o-ri_z_o-nt_a_l_co-m~b-in-at_i_on~~~~~~~~~~~~~~~~~--~ ~-~~T~D-A~2-5~9-5~~~~~ 
RATINGS 

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

Supply voltage (pin 15) V15-5 = Vp max. 13,2 v 
Voltages at: 

pins 1, 4 and 7 V1 ;4;7-5 max. 18 v 
pins8, 13and 18 Vs;13;18-5 max. Vp v 
pin 11 (range) v 11-5 -0,5 to+ 6 v 

Currents al. 
pin 1 I 1 max. 10 mA 

pin 2 (peak value) ± l2M max. 10 mA 

pin 4 14 max. 100 mA 

pin 6 (peak value) ± 16M max. 6 mA 

pin 7 17 max. 10 mA 

pin 8 (range) Is -5 to+ 1 mA 

pin 9 (range) lg -10 to+ 3 mA 

pin 18 ± lrn max. 10 mA 

Total power dissipation Ptot max. 800 mW 

Storage temperature range Tstg -25 to+ 125 oc 

Operating ambient temperature range Tamb 0 to+ 70 oc -
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TDA2595 

CHARACTERISTICS 

parameter 

Composite video input am! 
sync sepa.rator (pin 11) 
(internal black leve! determination) 

Input signal {positive video; 
standarrJ signal; peak-to-peak value) V 

Sync pulse amplitude 
(independent of video content) v 

Generator resist;ince R 

Input current during: 
video I 1 

mbol 

11-5(p·p) 

11-5(p-p) 

G 

1 
sync pulse 

black level 

-I 11 

Composite syn<:: generation 10) 
horizontal slicing level at 50% 
of the sync pulse amplitude 

Capacitor current during: 
video 

sync pulse 

Vertical sync pulse generation 
slicing level ?f.i% (:;Q% 

black levei r;nri hon:rontal. 
level); pin 9 

111 

10 

110 

Output voltage V 9-5 
Pulse duration tp 

Delay with respect to the vertical 
sync pulse tct 

Pulse-mode control 
output current vertical sync 
pulse (dual intcnrnted) 

output current for horizontal and 
vertical sync pulse 
(non-integrated separated signal) 

···--,--------
min. typ. max. 

0,2 1 3 

50 - -

- - 200 

- 5 -

- 40 -

- 25 --

-- 12 --

-·· 170 -

10 -

- 190 -

---· 45 --

at pin 9
1 

I 

current applied via a 
resistor of 15 k.Q from 
Vp to pin 9 

1"° '""'"' •ppj;•d 

---- _j_ _j_ 

unit 

v 

mV 

n 

µA 
µA 
µA 

µA 
µA 

v 
µs 

µs 



Horizontal combination 

---·--·--·---·------J L ~DA2~~5---·-... 
parameter 

Horizontal oscillator 
(µins 14 and 16) 

Frequency; free running 

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) 

with supply voltage drop of 5 V 

with temperature 

Capacitor current during: 
discharging 

charging 

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) 

symhol 

fosc 

V14-5 

Mosc/6114 

Afosc 

Afosc 

lifosclfosc 
-· ----- -- . --·. 

AV 15.5/V 15·5 

Afosc 

TC 

tr 

, If 

I 

Vp_ 

min. typ. 

15 625 

6 

31 

:+ 10 

± 0,05 

1024 

313 

49 

15 

29 ± 1,5 

m,; --~-;,;, -i 
I , 

5 

10 

t 10·-4 

0,5 

Hz 

v 
Hz/µA 

% 

% 

% 

K· 1 

µA 

µA 

tLS 

I 

~-J 

µs 

v 
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___ T_D_A_2_5_9_5 __ j 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Phase comparison <P1 (pin 17) 

Control voltage range V17_5 3,55 - 8,3 v 
Leakage current 

at V 17-5 = 3,55 to 8,3 V 117 - - 1 µA 

Control current for external 
time-constant switch ± 117 1,8 2 2,2 mA 

Control current at V 18-5 = V 15-5 
and V13-5 < 2 V or V13-5 > 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 

Horizontal oscillator control 

control sensitivity s<P 6 - - kHz/µs 

catching and holding range ±Lifosc I 
- 680 - Hz 

spread of catching and holding 
range ±Lifosc - 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 

I 
Output resistance 

slow time-constant Rrn-5 - - 10 ,Q 

fast time-constant R18-5 high impedance 

Leakage current 118 - I - I 1 µA 
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~~~~~-H-o-ri-zo_n_t_a-lc_o_m_b-in_a_t-io-n~~~~~~~~~~~~~~~~~~·~-~~-T-D~A-2~5-9-5~~~~-
parameter 

Coincidence detector <P3 (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 V13_5 = Vp -0,5 V 

at V13-5 = 0,5 V (average value) 

Phase comparison <P2 (pins 2 and 3) 
(see note 1) 

Input for line flyback pulse (pin 2) 

Switching level for <P2 comparison 

symbol 

I 13 

l13(av) 

min 

and flyback control V2-5 

Switching level for horizontal blanking V2-5 

Input voltage limiting V2-5 

Switching current 
at horizontal flyback 

at horizontal scan 

Phase detector output (pin 3) 

Control current for <P2 

Control range 

Static control error 

Leakage current 

or: 

0,01 

±l~3J~ ~t<.{!2 -

~t/~td -

13 -
---~-

typ. max. unit 

- 1 v 

- 2 v 

6 - v 

50 - µA 

300 - µA 

- 100 µA 

- 100 µA 

3 - v 
0,3 - v 
-0,7 - v 
+4,5 - v 

1 - mA 

- 2 µA 

1 - mA 

19 - µs 

- 0,2 % 

- 5 µA 
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~~~T-D_A_2_5-95~--J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

1· 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) ~t -- 2,6 ± 0,7 - µs 

If additional adjustment is 
required, it can be arranged by 
applying a current at pin 3 ~l/~t - 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, 1 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 
atV5_5>2,15V 16min - 2,3 -- mA 

Maximum output current 
at V5_5 < 3 V 16max - 3,3 - mA 

TV-transmitter identification 
(pin 12) 

Output voltage 
no TV transmitter V12-5 - - 1 v 

TV transmitter identified V12-5 7 - - v 
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~~~~~Ho-r-iz-on_m_l_c_o_m_bi-na-t-io-n~~~~~~~~~~~~~~~~ ~~~-T~D-A_2_5~9-5~~~~ 
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 n 

Output leakage current 

at V12-5 > 3 V 
I µA TV transmitter identified 17 - - 5 

Protection circuit (beam-current/ 
EHT voltage protection) (pin 8) 

No-load voltage for 13 = 0 
(operative condition) V3_5 - 6 - v 

Threshold at positive-going voltage V3_5 - 8 ± 0,8 - v 
Threshold at negative-going voltage V3_5 - 4 ± 0,4 - v 
Current limiting 

for V3_5 = 1 to 8,5 V ± 13 - 60 - µA 

Input resistance for V3_5 > 8,5 V R3_5 - 3 - kn 

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 V 1-5sat - - 0,5 v 

Output leakage current in case of 
disturbance of line flyback pulse I 1 - - 5 µA 

Notes to the characteristics 

1. Phase comparison between horizontal oscillator and the line flyback pulse. Generation of a phase 
modulated (1P2) horizontal output pulse with constant duration. 

2. tfp is the line flyback pulse duration. 

3. Three-level sandcastle pulse. 
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5 W AUDIO POWER AMPLIFIER 

The TDA2611 A 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 

Repetitive peak output current 

Output power at dtot = 10% 
Vp=18V;RL= sn 
Vp=25V;RL=15n 

Total harmonic distortion at P0 < 2 W; R L = 8 n 

Input impedance 

Total quiescent current at Vp = 18 V 

Sensitivity for P0 = 2,5 W; RL = 8 n 

Operating ambient temperature 

Storage temperature 

PACKAGE OUTLINE 

9-lead SIL; plastic (SOT-1108). 

Vp 

lo RM 

Po 
Po 
dtot 

I 2 il 
I tot 

Vi 

Tamb 

Tstg 

6 to 35 V 

< 1,5 A 

typ. 4,5 w 
typ. 5 w 
typ. 0,3 % 

typ. 45 kn 

typ. 25 mA 

typ. 55 mV 

-25 to+ 150 oc 

--55 to+ 150 oc 
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D1 

D2 

1094 November 1982 

R6 

R17 

R12 

Fig. 1 Circuit diagram; pin 3 not connected. 

TH17 

Tfl19 

-·-04 
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.,--.,---.,---.,--.,--5-W.,--au-d-io-p-o-w-e-ra-m-p-li-fi-er.,--.,--.,--.,--.,--.,--.,--.,--.,--.,--,__.,--.,--.,--__,.~~-.,--.,--T-D.,--A-2-6.,--11-A.,--.,--.,--~ 
RATINGS 

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

Supply voltage Vp 

Non-repetitive peak output current losM 

IQRM 

max. 

max. 

max. 

35 v 
3 A 

1,5 A Repetitive peak output current 

Total power dissipation 

Storage temperature 

see derating curves Fig. 2 

Tstg -55 to+ 150 °c 

Operating ambient temperature Tamb -25 to+ 150 °c 

ptot 
IWI 

'\.. infinite 
l~ heatsink 

4 1--+--+.,.,~~--+,...__~.,..__l--+--1 wLit-hoiu_t-+--+--+-+--+-+--t~~\~,-,--j--+-~ 

I ~ heatsink ~ 

QL___L_..L_J__L_--'--'--'---'---'--'~~~-~~ 

-50 0 50 100 150 

Fig. 2 Power derating curves. 

HEATSINK EXAMPLE 

Assume Vp = 18 V; RL = 8 n; T amb = 60 °c maximum; Tj = 150 oc (max. for a 4 W application into 
an 8 n 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 + Rth h-a = ~ =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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___ T_D::_J l. ____________ , 
D.C. CHARACTERISTICS 

Supply voltage range 

Repetitive peak output current 

Total quiescent current at Vp ~ 18 V 

A.C. CHARACTERISTICS 

Vp 

IQRM 

I tot 

< 
typ. 

6 to 35 V 

1,5 A 

25 mA 

Tamb = 25 °C; Vp = 18 V; R L ~ 8 Q; f = 1 kHz unless otherwise specified; see also Fig. 3 

A. F. output power at dtot ~, 10% 
Vp= 18V;RL= 8[1. 

Vp "' 12V;RL= an 
Vp=8,3V;RL= sn 
Vp 20 V; RL = an 
Vp = 25 V; RL = 15 n 

Total harmonic distortion at P 0 = 2 W 

Frequency response 

Input impedance 

Noise output voltage at Rs= 5 krl; B = 60 Hz to 15 kHz 

Sensitivity for P0 ·.~ 2,5 W 

> 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 

1z·: I I typ. 45 kS1 * 

Vn 
typ. 0,2 mV 

< 0,5 rnV 

typ. 55 mV 
vi 44 to 66 mV 

2 

C3nC4 
470µF 

0,1µF~ (16V) 

R1 
3,3.n RL ~sn 

_, ___ _L __ 
7Z76437. 1 

Fig. 3 Test circuit; pin 3 not connected. 

·• Input impedance can be increased by applying C and R between pins 5 and 9 (see also Figures 6 and 7). 
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5 W audio power amplifier _J l TDA2611A 

~~~~~~~~~~~~~~~~ ~~~~~~~~ 

dtot 
(%) 

typical values 
-RL =8S1; Vp= 18V 

- - R L = 15 S1; V p = 25 V 

I 
I- r 

7' 5 l---+--+-+-f-+-l-+++---+--+--41--J,-Hi--l-+-j 

51--~+--+--l--~._._..._,__ _ _,____._~J...._1-'-'-U 

I 

I 
2' 5 1----+--+--+--'-'-;..+4.+---+--U-.... ,.-+-............... 

7 
_Z j 

P0 (WI 

Fig. 4 Total harmonic distortion as a 
function of output power. 

3 

Zj 

(MS1) 

2 

0 
10 

7 
7 

-:i v 
~ 17 __._ 

""" 

10 

17 
7 

if 

15 ,~~~~~~~-~~~7_Z_7_6_43_0~1 
- - not guaranteed in 
view of lo RM= 1,5 A 

typical values 
f = 1 kHz 
dror=10% Po 

(Wl1---r---.--r-,-~~~~-J~~~~.,..--,--1 

1 d If 

TT 
f-+- - I-+ f- - - +-+-+- . t++11 - -+-+-

7 
I II 

I _j_ 

r/ rz 

20 Vp (VI 

Fig. 5 Output power as a function of 
supply voltage. 

40 

7Z77976 

......, 

~ 
!';;; 

~ 
\ 
~ 
~ 

a 

b 

f (Hz) 

Fig. 6 Input impedance as a function of frequency; curve a for C = 1 µF, R = 0 IJ.; curve b for 
C = 1µF,R=1 k!J.; circuit of Fig. 3; C2 = 10 pF; typical values. 
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~~~T-D_A_2_6-11A~__.J 
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Fig. 7 Input impedance as a function of R in circuit of Fig. 3; C = 1 µF; f = 1 kHz. 
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Fig. 8 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 L 
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TDA2611A 
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Fig. 9 Total power dissipation and efficiency as a function of output power. 
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TDA2611A J 
APPLICATION INFORMATION 

Rl volume -------<1+ 
220k.11 

7 
Vp 

Cl 
560pF 

C4 
lM.11 

R3 
100 

(log) pF 
V· 51 6 

I R2 k.11 ca 

C2 10 nF R6 

7Z77975 

Fig. 10 Ceramic pickup amplifier circuit. 

dtot 1------i--+--+-+-1--+-+++---1--+--+---+-+-+-H-+---+----i-1---i.-.--+-~ 
(%) 

I 
I 

T 

7 IT 

-
P0 (W) 

Fig. 11 Total harmonic distortion as a function of output power; - with tone control; 
- - - without tone control; in circuit of Fig. 10; typical values. 
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5 W audio power amplifier JLT0A2611A 
------------------------------ ------ -·"-··-----

Po 
(dBi 

0 

- 5 

-10 
10 f (Hz) 

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. 

Fig. 13 Frequency characteristic of the circuit of Fig. 10; volume control at the top; tone control 
max. high. 





~~~~~~~____j~~-T-D_A_2_6_53-A~~-
VERTICAL DEFLECTION CIRCUIT 

The TDA2653A is a monolithic integrated circuit for vertical deflection in large screen colour television 
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. 

• Preamp I ifier 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) 

fherrnal resistance from junction to mounting base 

PACKAGE OUTLINE 

13-lead OIL; plastic power (SOr 141BA). 

V9.s ~Vs typ. 26 v 
15 +lg= 15 typ. 325 mA 

16(p·p) typ. 2,2 A 

f 50 Hz/60 Hz 

V28(p·p) ;;. 1 v 
Rth j·mb ,;;:;; 5 K/W 

---- ---·--·-----·-·---·"-
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SHORT-CIRCUIT 

PROTECTION 

L..+--1 

2 3 4 5 6 

--c=J----. 
frequency 

Jn 

© 
sync pulse 

input 

JL 

Q 
cO linearity 

© 
blanking pulse 
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~ 
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STABILIZER 
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(1) 
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13 

.....L... 

I 

7284635 

Fig. 1 Block diagram. ( 1) Condition for pin 12: LOW voltage level = 50 Hz; HIGH voltage level = 60 Hz. 
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~~~~~V~er-t-ica_l_d_e-fl-ect~io_n_c-ir-c-ui-t~~~~~~~~~~~~~~~~~~·~,~~T-D-A~2-6~5-3-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_a 

Voltages 

Pin 3 V3-11 

Pin 13 V13-8 

Pins 4 and 10 V4;10-8 

Pin 6 V6-8 
-V6-8 

Pins 7 and 11 V7; 11-8 

Currents 

Pin 1 I 1 
-11 

Pin 2 ±12 

Pin 3 13 
-13 

Pin 7 17 
-17 

Pin 11 I 11 
-111 

Pin 12 I 12 
-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 Tstg 

Operating ambient temperature range T amb 

max. 40 v 
max. 58 v 

max. 7 v 
max. 7 v 
max. 24 v 
max. 58 v 
max. 0 v 
max. 40 v 

max. 0 mA 
max. 1 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 

O oc to limiting value -

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....J.....i......J'--L....J.-L...L.-L...J-J.....J.....i......J'--L....J.-J......J.-L...J-J.-L...J......L......l......J.-J......J.T"'~+...J1::3 
0 50 100 T (oC) 150 

amb 
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TDA2653A 

CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified. 

Supply voltage/output stage 

Supply voltage 

Output voltage 
at-15= 1,1 A 

Flyback generator outp.ut voltage at -15 = 1, 1 A 

Peak output current 

Flyback generator peak current 

Feedback 

Input quiescent current 

Synchronization 

Sync input pulse 

Tracking range 

Oscillator /sawtooth generator 

Oscillator frequency control input voltage 

Sawtooth generator output voltage 

Sawtooth generator output current 

Oscillator temperature dependency 
T case = 20 to 100 °c 

Oscillator voltage dependency 
Vs= 10 to 30 v 

Blanking pulse generator 

Output voltage 
at Vs= 24 V; 12 = 1 mA 

Output current 

Output resistance 

Blanking pulse duration at 50 Hz sync 

50 Hz/60 Hz switch capability 

Saturation voltage; LOW voltage level 

Output leakage current 

1106 April 1981 

V9_8 =Vs 

Va-8 

Va-8 

V7_8 

±15 

±17 

-14; 10 

V2-8 

v1-B 
V3_8 
V11-8 

-13 

I 11 

(.M/f)/.::Hcase 

(~f/f)/~Vs 

V2-8 

-12 

R2-8 

tb 

V12-8 

112 

9 to 30 V 

;;;. V5_8- 2,2 V 
typ. V5_8- 1,9 V 

typ. 1,3 v 
.;;;; 1,6 v 
typ. Vs- 2,2 V 

.;;;; 1,2 A 

.;;;; 1,2 A 

typ. 0,1 µA 

1 to 12 V 

typ. 28 % 

6 to 9 v 
o to Vs - 1 v 
o to Vs- 2 v 

0 to 4 mA 
;;;. -2 µA 
.;;;; +30 mA 

typ. 10-4 K-1 

typ. 4 x 10-<1 v- 1 

typ. 18,5 v 
.;;;; 3 mA 

typ. 410 n 
typ. 1,4 ± 0,07 ms 

typ. v 
typ. µA 



Vertical deflection circuit Jl TDA2653A 

Thermal resistance/junction temperature 

From junction to mounting base Rthj-mb .:;;; 5 K/W 

Junction temperature; switching point thermal protection T· J typ. 150 ± 8 oc 

Pll\11\111\IG 

1. Oscillator adjustment 8. Ground 
2. Synchronization input/blanking output 9. Positive supply (Vs) 
3. Sawtooth generator output 10. Reference voltage 
4. Preampiifier input 11. Sawtooth capacitor 
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 

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. Preamplifier 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-8 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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TDA2653A J 
APPLICATION 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) (26 V/12 V) system 
Fig. 3 Fig. 4 Fig. 3 

System supply voltages Vs1 typ. 26 26 26 v 

Vs2 typ. 12 v 

System supply currents ls1 typ. 315 330 195 mA 

ls2 typ. -35 mA 

Output voltage v6-8 typ. 14 14,6 13,5 v 

Output voltage (peak value) v6-8 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 f typ. 46,5 46,5 46,5 Hz 

*Calculated with ~Vs= +5% and ~Ryoke = -7%. 
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l TDA2654S 

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 
• 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-11 OB). 

Vp 

l9(p-p) 

Ptot 

Tj 

Rth j-tab 

10 to 36 V 

max. 2 A 

max. 5 W 

max. 150 oc 

10 oc;w 
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~~~~~-V-e-rt-ic_a_l-de-f-le-c-ti-on~ci-rc-u-it~~~~~~~~~~~~~~~~--~ ~-~-T~D-A~2-6-5~4-S~~~~ 
RATINGS 

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

All voltages and currents refer to the tab (ground) connection. 

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 
Ping (repetitive) 
Ping (non-repetitive) 

Total power dissipation (see also Fig. 2) 

Storage temperature 

Operating junction temperature 

V2 
V3 
V4 
V5 
V5 
V7 
Vs (Vp) 

+ I 1 
-11 
12 
13 
14 
±15 
±15 
±lg 
±lg 

Ptot 

Tstg 

Tj 

T TT 

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 
36 v 

1 mA 
5 mA 

2,5 mA 
30 mA 
30 mA 

1 mA 
3 mA 
1 A 

1,25 A 

max. 5 W 

-25 to+ 150 oc 

max. 150 oc 

7Z75860.1A 

P tot 1-+--+-+-+-1-+--+-+__,__..ISr-+-f"'l+-+_,,_ISl_.,..,__,_...._._.lSl_,_l\~'-'-+-+~1-+-..._._ ............. __,_........,__. 

(W) 1-+-~-+-+-l-+-+-+-+-+-l'~1--+1~->1r-<-+-~-+-+-+-+-+-+-+--1--+~-+-+-+--l 

i.... "' 

OL..L-L..J........L-L....L.......L....l-..L.......L....l-..L.......L....l-..L....L....l-..L....L....l-..L....L....l-..L.......L-L....L.......L....L.::~L.J-L....L.......L...J 
0 50 100 T (oC) 150 

amb 

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 = 10 OC/W. 
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IDA2654S J 
CHARACTERISTICS 

Tamb = 25 °c unless otherwise specified; voltages and currents ref. to tab (ground) 

monochrome 

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 Tamb up to 70 °c 

Vp 

Ip 

Ptot 

Vg (p-p) 

V1 

tp 

V5 

lg (p-p) 

Rth h-a 

* Recommended value, heatsink not strictly required. 

PINNING 

(Fig. 3) 

typ. 25 

typ. 175 

typ. 3,3 

typ. 22 

typ. 11 

typ. 1,3 

typ. 3,7 

typ. 1, 1 

typ. 1,3 

typ. 46 

typ. -0,01 

typ. -0,13 

typ. 18 

> 1 

typ. 0,51 

typ. 2,8 

< 13 

1. Blanking pulse output 6. Feedback input 
2. Synchronization input 7. Voltage divider 
3. Oscillator timing network 8. Positive supply 
4. Sawtooth generator 9. Output 
5. S-correction and I inearity control Tab. Negative supply (ground) 

APPLICATION IN FORMATION (see also Fig. 1) 

The function is described against the corresponding pin number 

1. Blanking pulse output 

portable mono-chrome 
(Fig. 4) 

12 v 
170 mA 

1,5 w 
8,5 v 
6,5 v 
1,5 ms 

2,2 v 
1, 1 A 

1,5 ms 

46 Hz 

-0,01 Hz/OC 

-0,13 Hz/V 

18 % 

v 
0,51 

2,8 k.11 

24* 0 c;w 

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 high when the voltage at pin 9 is lower than nominal 

0,34 x Vpin7· 

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. 
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~~~~~-V-e-r-ti-ca_l_d-ef-le_c_t-io_n_c-ir-cu_i_t~~~~~~~~~~~~~~~~~ ~'~~T-D~A-2-6~5-4-S~~~~ 
APPLICATION INFORMATION (continued) 

3. Oscillator 

The oscillator frequency is set by the potentiometer Pl and resistor R2 between pins 3 and 7 and 
capacitor Cl 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 1100 deflection coils, e.g. AT1040/15, 
a capacitor of 15 µF will give the right value for S-correction. For goo deflection systems (e.g. 
A T1235/00) 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 coupling capacitor. This signal is compared with 
the internal reference sawtooth. The internal reference sawtooth has an amplitude of about 0,54 V 
peak to peak and a d.c. level of about 3,7 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. 

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 3 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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l __ T_D_A_2_6_5-5B __ _ 

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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~~~~~-V-e-rt-ic_a_l-de-f-le_ct_i_on~ci-rc-u-it~~~~~~~~~~~~~~~~-~ ~'~~T-D~A~2-6-5~5-8~~~~ 
RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC134) 

Volta9es 
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 
V8 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 

I 1 max. 50 rnA 
-11 max. 0,1 mA 

-15 max. 5 mA 

-14 max. 1 mA 

internally limited by the short-circuit 
protection circuit 

internally limited by the short-circuit 
protection circuit 

T stg -55 to +150 oc 

Tamb O oc to limiting values 

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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~~-T-D_A_2_6_5-58~--j 
CHARACTERISTICS 

Vp = 22 V; Tamb = 25 °c; 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 I 10 = 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 

Flyback 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) Vl(m) 0 (Vp-2) - v 
Sawtooth generator output current I 1 - - 30 mA 

Sawtooth generator leakage current -11 2 - - µA 

Oscillator temperature dependency 
Tease= 20 to 100 °c (.6f/f)/.6T case - 10-4 - K-1 

Oscillator voltage dependency 
Vp= 10to30V (.6f If) I .6 V p - 10-3 - v-1 

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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~~~~~-V-er-t-ic-al_d_e-fle_ct_i_o_n_c_irc-u-it~~~~~~~~~~~~~~~--~~-~-T~D-A~2-6-5~5-8~~~~ 
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 90° deflection systems. Measurements are made with respect to the 
cooling fin (ground). 

Fig. 2 Fig. 3 
concept 1 * concept 2* 

System supply voltages Vp1 typ. 22 22 v 
Vp2 typ. 12 v 

Supply currents lp1 typ. 135 140 mA 

-lp2 typ. 8 mA 

Output voltage (d.c. value) Vg typ. 12,2 13,8 v 
Output voltage (peak-to-peak value) Vg(p-p) typ. 42 43 v 
Output current (peak value) -lg(m) typ. 450 450 mA 

Deflection current (peak-to-peak value) ldefl (p-p) typ. 850 850 mA 

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 LWp1 of +5% and L'IRdefl of -7%. 

I 
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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 

1 

M 
TDA2730 

v 6 
p-

5 
1---1 

SYNCHRONOUS 
LIMITER I AMPLIFIER 

DEMODULATOR 
4 1---1 

13 12 15 14 

V6-ll typ. 12 

16 typ. 42 

V 4-S(p-p) 30 to 2000 

V2-ll(p-p) typ. 4 

2 

......., VIDEO AMPLIFIER 

l 

1--i ?\ 
ELECTRONIC SWITCH 

16 7 9 

v 
mA 

mV 

v 

3 

8 

10 

7Z76439 

t--
T = 64 ns ....___., 

PACKAGE OUTLINE 

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

January 1980 II II 1127 



.... 
N 
co 

'---< 

§ 
Pl 
>i 
'< ,_. 

'° " " 

CIRCUIT DIAGRAM 

j 1R7 R13 

TR6 TR11 

R3 

R2 

TR2 

R4 R6 RB R10 R12 R14 

R19 R22 

~"" 
I 

R16 

16 

R 
29 

TR31 

R53 

R34 

--~~_._~_._~~>-~~--+-~+-~-<'-----if-----+-~---+~-+----j~--+-~~-+~..__--t~~~>---~~+------+~~--<>---~_.____.~-t-~--<~-+-~-<~~~i-<l11 

13 12 14 15 10 

..... 
c 
)> 
~ 
...... 
(,.) 

0 



__ fl 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 

~ 
~ 

~ 

50 

v6-11 max. 13 v 

max. 1, 25 W 

Tstg -65 to +125 °c 
see derating curve below 

7Z76438 

I..,. 
~ 
~ 

"'!!!.. 
~ 

~ 
h 

Tamb (DC) 
100 

II 
1129 



TDA2730 

II II 
CHARACTERISTICS measured in the circuit on in Fig. 1 

Supply voltage range typ. 12 v 
11 to 13 V 

The following characteristics are measured at V 6-11 = 12 V; Tamb = 25 oc 

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) 

V12-13(p-p) 

typ. 42 mA 
25 to 54 mA 

typ. 0,8 v 

30 to 2000 mV 

typ. 750 mV 

> 5 v 

Measured at 11 = 4 mA; iz16-11I = l, 5 kQ; delay time 'T = 64 ns; Llf = 1, 4 MHz 
(fL = 3, 0 MHz, fH = 4, 4 MHz) 

Current ratio I1/I16 typ. 1 

Output voltage (peak-to-peak value) V16-ll typ. 540 mV 

Drop-out switch 

Input drive voltage range V7;9-ll 6, 5 to 12 v 
Voltage drop between input and output 

for signal flow from pin 7 to pin 8 V7_3 typ. 1,5 v 
for signal flow from pin 9 to pin 8 V9-s typ. 1,5 v 

Input offset voltage jV7_3-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 typ. 

V2-11 typ. 

G typ. 

B typ. 

V2-ll(p-p) typ. 

730 mV 

5,5 v 
43 dB 

8,8 MHz 

4 v 

T:1e gain of t:1e 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. Demodulator 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 pin 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 Olitput (Fig. l). 
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. 1) 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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_TDA27_____,30 ll.__________.ll 
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 (6f) of the f. m. signal. 
A signal of typically 540 mV is available at this pin when using the component values 
in Fig.1 and flf = 1, 4 MHz. 

1132 
11 11 
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APPLICATION INFORMATION (continued) 

Test circuit 

4,7 nF 

Vp 
+12V 

~i • 11 

4 
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56012 56012 

4,7 k!! 

2,2kl2 
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11 
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SYNCHRONOUS 
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13 112 15 
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1,5 kl! 
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/2,7 V (pp) or Jl , 3, 7 V ( p-p) drop-out 

14 116 19 
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SWITCH 
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APPLICATION INFORMATION (continued) 

+ 12V 

1.m. mriut 

10 nF 
1 kll 

10 nF 

11 

video 
output 

de-emptiasis 

8,2 kil 

AMPLIFIER 

AMPLIFIER/LIMITER 

13 112 

1 kH 

22kH 

22kH 

from drop.out 
detector 

2,2 kU 

10 

DEMODULATOR 

PHASE 

SHIFTER 

15 I 14 

2,2 k.12 

lkHVf 111.SkH 1,5kH 

+ 12V 

+12V 

10nF 
1kn 

2,2kH 

lOnF 

11 

AMPLIFIER 

AMPLIFIER/LIMITER 

13 112 

lkil 

22kH 

22kH 

Fig. 2. Drop-out eliminator. 
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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 

-t!-

-+-

switch 
input 

l 16 
ELECTRONIC 

SWITCH 

Vp 

l 
•13 

r--

f-

r-

8 14 15 

output inputs 
(FM) 

PACKAGE OUTLINE 

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

_[ 

A.G.C. 
FM 

AMPLIFIER 

display 
output 

5 

A.G.C. u 
AMPLIFIER 

h r- & ri 
DISPLAY 
DRIVER f---' 

1 2 13 12 

T 
output input control input 

(FM) time 
constant 

Fig. 1 Block diagram. 

TDA2740 

~~~~~~~; f-
SCHMITT ~ ri 
TRIGGER 

output 

11 9 ~ 
I 

output input 

7Z872"01 
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4 

switch 
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47 kl1 

6 

ELECTRONIC 
SWITCH 

Vp 

13 

8 '!'14 t15 

360!1 

to pin 13 
(Vp) 

A.G.C. 
FM 

AMPLIFIER 

2 kl1 

A.G.C. 
AMPLIFIER 

& 
DISPLAY 
DRIVER 

Ff F 

I100nF 

Fig. 2 Test circuit. 
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Amplifier and drop-out identification circuit l~~-T-D_A_2-74-0~~~ 
RATINGS 

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

Supply voltage (pin 13) V13-16 = Vp max. 13 v 
Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

max. 

-25 to 

-20to 

780 mW 

+ 150 oc 

+90 °c 

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 - kn 

Input voltages (pin 6) 
for signal from pin 7 to pin 8 V5 0 - 1,7 v 
for signal from pin 4 to pin 8 V5 2,7 - Vp v 

Input current (pin 6) 15 - - 60 µA 

Output pin 8 open collector 

Output current (d.c.) Is 1,3 1,8 2,5 mA 

Output voltage Vs-16 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 
V 4;7(p-p) = 500 mV; f = 4 MHz Cl' - -43 - dB 

A.G.C. amplifier and display driver 

Input voltages (d.c.) V14;15-16 2,3 2,6 2,9 v 
Input impedance IZ14-15l - 1,2 - kn 

Input voltage range (peak-to-peak value) V14-15(p-p) 6 - 60 mV 

Output voltage (peak-to-peak value) Vl(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.) Vl-16 5,0 6,7 8,5 v 
Output impedance zl-16 emitter follower 

Input voltage (d.c.) V2-16 2,2 

I 
2,5 

I 
2,8 v 

Input impedance IZ2.15l - 2,3 - kn 

Output pin 5 open collector 
.l I 
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TDA2740 J 
CHARACTERISTICS (continued) 

paramter symbol min. typ. max. 

A.G.C. amplifier and display driver (continued) 

Display current (pin 5) 
without input signal 15 - - 400 

with input signal of 60 mV (peak to peak) 15 - 1,3 -
D.C. voltage at pin 3 

without input signal V3.15 1, 1 1,5 1,9 

with input signal V3.15 2,4 2,7 3,2 

Drop-out detector 

Input voltage (d.c.) V12-16 2,6 2,8 3,0 

Input impedance IZ12-161 - 1 -
Input voltage (a.c.) (peak-to-peak value) 

for negative-going threshold (tPLHl V12(p-p) 9 18 36 

for positive-going threshold (tpH Ll V12(p-p) 11 26 60 

Output pin 11 open collector 

Maximum output current 111 - 2,3 ·-

Output current (d.c.) without input signal 111 - 1,3 -

Schmitt-trigger (see Fig. 3) 

Threshold voltage: ON V9.15 10,05 10, 15 10,30 

Threshold voltage: OFF 

Input impedance 

Output voltage HIGH 

Output voltage LOW 

Output impedance 

1138 December 1982 

V9.15 9,65 

[Z9.13l -

V1Q-16H 3,7 

V1Q-16L 2, 1 

Z1Q-16 

7Z87203 

V10-16 
(V) t--t--t--+--+--+-+-+--+--+--+---<---' 

o~+-+-...L_-'---'----'-....i........L......L.....J.......J...._ 

9,5 9,7 9,9 10,1 10,3 10,5 

V9-16 (V) 

Fig. 3 Schmitt-trigger output voltage as a 
function of the input voltage, 

9,80 9,95 

1,2 -

3,9 4,2 

2,4 2,7 

emitter follower 
I I 

unit 

µA 

mA 

v 
v 

v 
kn 

mV 

mV 

mA 

mA 

v 
v 
kn 

v 
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l 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 L:..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 

fo 

Vi(rms) 

IX 

Vo(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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~~~~~~T-e-le-v-is-io_n_s_o_u_n_d_c_o_m_b_i_na-t-io-n~~~~~~~~~~~~~~~~~~ ~'~~~T-~DA.~2-7-~91~~~-
RATINGS 

Limiting values in accordance with the Abs::> lute Maximum System (I EC 134) 

Supply voltage V 13-3 max. 13,2 v 

7284207 
2000 

f' tot 

(mW) 

1000 f1, 
!">.. 

~ 14, 
h 

1' 
1' 0 

0 50 100 Tamb (oC) 150 

Fig. 3 Power derating curve. 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

Tstg 

Tamb 

-25 to+ 130 oc 

-25 to + 65 oc 

Measured in Fig. 9 at T amb = 25DC;V13-3 = 12 V; f = 5,5 MHz (unless otherwise specified) 

Supply voltage range V13-3 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 

I 00'", 

A.F. output voltage at pin 7 (r.m.s. value) 
fm = 1 kHz; M = ± 27 kHz; Vi= 5 mV; QL3 = 12,5 

Notes 

I 13 

Vi(rms) 

I Z1_3, 

a 
a 
a 
a 

Vo(rms) 

43 to 79 mA 

typ. 100 µV 

typ. 200 k.Q 

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. 
I• 
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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 Vs-3 = 4 V 

Physiological volume control (bass and treble compensation) 

Voltage gain of audi6 part 
f = 1 kHz; V11-3 = 3,2 V; V14.3 = 3,2 V; Vs.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 
-20dB 

Notes 
1. Specified according to DIN 45405; weighted noise (peak value). 
2. Measured at flat-tone control characteristics. 

1146 January 1980 

dtot typ. 

typ. 

typ. 

typ. 

typ. 

Vi(rms) typ. 

see graph, Fig. 5 

1z14-3 I typ. 

see graph, Fig. 6 

1z11.3 I typ. 

V11.3 typ. 
V14.3 typ. 

see graph, Fig. 7 

Is typ. 

see graph, Fig. 8 

Gv 

dtot 
dtot 

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 % 



~~~~~-T-el_ev_i-si-on~so_u_n_d_c_o_m_b_in-a-ti_o_n~~~~~~~~~~~~~~__.~ ~'~~-T~D-A~2-7-9~1~~~~ 
A.F. 

GENERATOR 
f = 70 Hz 

1 

A.F. 
GENERATOR 
f = 1000 Hz 

l 
F.M. 

GENERATOR A.M. 
f 0 = 5.5 MHz t-- MODULATOR 

m ~ 0,3 
t. f = 27 kHz 

j 
ATTENUATOR ~---1 

Fig. 4 Test set-up. H.F. 

Input signal: f0 = 5,5 MHz 
for f.m.: t.f = ± 27 kHz; fm = 70 Hz 
for a.m.: m = 0,3; fm = 1 kHz 
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II 

0 2,5 V14_3(V) 
5 

Fig. 5 Bass control. curve; f = 40 Hz; 
V11-3 = 3,2 V; Vs-3 = 4 V. 

V9_3 

(dB) 

+20 

+ 10 

0 

-10 

-20 

7Z84218 

7 Z84209 

..... 
-12-

typJ 

~ 
j 
IL 

Ii 
J,.. 

0 2,5 v11 _3(V) 5 

Fig. 6 Treble control curve; f = 15 kHz; 
V14.3 = 3,2 V; Vs-3 = 4 V. 
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~~~T-D_A_2_7_9_1~-j 
7Z84210 7Z84211 

(1) 0 

V9_3 

(dB) 

1--: (1) 
V9_3 

0 i:;;; ;,.:: i:-

25 

50 

75 

R 

100 
2 

rf 
_j_ 
I 

f 

v 
[Z 

I 

~ 
typ 

3 4 Vg_3(V)5 

(dB) 
I-

25 

50 

I-

75 h 

1-( 

100 
2 

f9 
!Z 

40 H~ 
J 

17 
~ v 

L7' rz 1 kHz 

7-1-
7 7 

r15kHz ~ 

3 

(1) This is actually the a.f. output voltage as shown in Fig. 9. 

4 5 v8 _3 (V) 

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. 

1148 December 1982 



'­
"' ::::> 
c 
"' ~ 
co 
00 
0 

..... ..... .... 
<D 

1s nF! 

h.f. 4.7 pFr----- 1 3,9 pF,-----f 

input --I I 1 
I I I I 
147 I : L2 390: 113,3 
lpF I I pF 1 kS2 
I I I I 
I I I I 
I I I I • f 14 
~- - __ _J +- _J 

~ , ~ 22nF 

12 3 13 7 

TDA2791 

5 6 14 

1,8 kS1 

16 15 

11 8 

100 100 

9 

560 
nF 

22 
kS2 

10 
kl2 

10 t--------~ 

100 

VCR 
(+12VI 

I nF I nF I nF 

L3 

QL3= 12,5 d.c. bass 
control 

Fig. 9 Application circuit diagram. 

d.c. treble 
control 

d.c. volume 
control 7284216 

a.f. 
output 

100 pF 

12 kS/. 

;;' 
~ 
< ;;;· 
c;· 
::I 
en 
0 
c 
::I c. 
(") 

0 
3 
0-
5' 
~ 
c;· 
::I 

--i 
0 
)> 
I\) 
~ 
<O ...... 



-o•o ______ _ 



l ___ T-DA_2_7_9_5 __ _ 

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 REFEREl\ICE 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 

18-lead OIL; plastic (SOT-102DS). 

Vs 

Is 

Vi 

IZil 

Go 
Ri 
Ro 

Vs 

Tamb 

typ. 12 v 
typ. 8 mA 

typ. 10 mV 

;;. 500 kn 

;;. 78 dB 
;;. 1 Mn 
;;;; 3,5 kn 

10,8 to 13,2 V 

0 to+ 70 °c 

March 1986 1151 



... ... 
U1 
N 

I 
)> I 

"C 

I 
~ 

I -co 
00 

136kU 
(67kU) 

I 
-'-100 J; nF 

9 ====+; 
Vs/2 

10 

Vs 

339U 
(340U) 

100nF 

11 

7 

INTERNAL 

SUPPLY 

VOLTAGE 

12 

117,5 Hz band-pass 

6 5 

(1) 
100nF ! 117,5Hz 

Cl 

(2) 
274, 1 Hz 

4 

LOGIC 

PROCESSING 

3 

LOGIC 

PROCESSING 

13 14 15 16 

stereo 

2 

TDA2795 

17 18 

fo 
""""°''d·"~adj. 

68 
kU 

220kU 

100nF 

C2 

100nF I 220kU 

Cx Vs/2 

f0 =54,6875kHz 

3,3 
kU 

100 
kU 

56pF 
input ___J 

(Vi) -----i 

274, 1 Hz band-pass 

56kU 
(29kU) 

Fig. 1 Block diagram; C1 and C2 values 22 to 150 n F (dependent on switching time); values given 
in parenthesis are for G = 4 at 117,5/274, 1 Hz; Cx = 3,3 nF. 
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TV stereo/dual sound identification decoder l ___ T_D_A-27_9_5 __ _ 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 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_13 
-V13-18 

V1-18 

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 °c 
0 to+ 70 °c -

Vs= 12 V; Tamb = 25 °c, unless otherwise specified; measured in Fig. 1, at Vi = 10 mV; f = 54,6875 kHz 
amplitude modulated with fm1=117,5 Hz or fm2 = 274,1 Hz; m1 = 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 IZ13-181 > 500 kn 

Voltage gain (V9_13/V13-18l at Vi= 1 mV Gv9-13 typ. 42 dB 

Start of control at Vi see Fig. 3 

Control range llGv > 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) ±15; ±114 < 70 nA 

Open loop voltage gain at f = 200 Hz Go > 78 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_5 = 560 kn ±Vo5-8 < 70 mV 

I 

I l (---------lj L M"oh 1986 1153 ~I 



___ ro_A_2_1_9s __ 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 g) 

Available output current (pin g) 

Reference current source 

Reference voltage (pin 17) 

Internal bias resistor 

Allowable load resistor (pin 17) 

1154 April 1 gg1 

V5; V15 

V5on V15on 

V5off V15off 

13; 12 

V3;2-1 gsat 

V3;2-1g 

11 

V 1-1 gsat 

V1-1 g 

Vg_1g 

-lg 
+lg 

V17-1g 

Ri17 

RL 

typ. 1,0 v 

typ. 3,g ± 0,5 dB 

< 2 mA 

< 0,35 v 
< 15 v 

< 40 mA 

< o,g v 
< 1g v 

typ. 6 v 
;;;. 2 mA 
;;;. 0,6 mA 

typ. 5,3 v 
typ. 5 krl 

1go to 270 kn 



TV stereo/dual sound identification decoder l ___ T-DA_2_7_9_5 __ _ 
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Fig. 2 Band-pass curves for 117,5 Hz and 274, 1 Hz. 
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---T-DA_2_7_9_s __ j 
GENERAL FILTER CALCULATIONS 

1. Gain 

Amplifier conditions: G0 >> Gv and G0 >> 2 · 0 2 

p 

R1 · C1 . . . Vo 
Gv = - R1 2 , in which: p = 1w; Gv = -

2 C1 + C2 + + R Vi 
p + p R3 · C1 · C2 R1 · R2 · R3 · C1 · C2 

2. Reso.nance frequency 

wr=-1/-;=.R=1=.=R=2=====.====.= 

V R1 + R2 · R3 · C1 · C2 

3. Gain at w = wr 

·c2 R3 
-Gvr = C1 + C2 . R1 

4. Quality 

j/Cf~ c2~ 
Q=--­

C1 + C2 

tR3 (Rt+ R2) 

R1 · R2 

5. Recommended components 

'------It------' 7Z84641 

C1 and C2: 5% MKC (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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l __ -,....r_o_A_3_o_47 __ _ 

INFRARED RECEIVER 

The TDA3047 is for infrared reception with low power consumption. 
The difference between the TDA3047 and TDA3048 is the polarity of the output signal. 

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) 

2 
-+-
--?--

4 13 5 6 

CONTROLLED 

H.F. AMPLIFIER 

1 

l 

REFERENCE 

AMPLIFIER 

l l 
SYNCHRONOUS 

DEMODULATOR 

A.G.C. 

-t2+-
14 

Q- FACTOR 

Kl LLER 

DETECTOR 

Lf._______,__~ 

-+--

INPUT 

LIMITER 

12 

Vp = Vs-16 

Ip= 13 

V2-15(p-p) 

v9-16(p-p) 

PULSE 

SHAPER 

typ. 

typ. 

5 v 
2,1 mA 

0,02 to 200 mV 

typ. 4,5 v 

+ 

OUTPUT 

BUFFER 

TDA3047 

11 

,k 7Z87197.1A 

Fig. 1 Block diagram of TDA3047. 

PACKAGE OUTLINES 

TDA3047P: 16-lead OIL; plastic (SOT-38). 
TDA3047T: 16-lead mini-pack; plastic (S0-16L; SOT-162A). 
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___ T_D_A_3_0_4_7 __ 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 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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~~~~ln-fr-are-d-re_~_iv-er~~~~~~~~~~~~~-~~--~T-D_A_3_0_4_7~~-
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 = Vs-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. 

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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CHARACTERISTICS 

Vp = V8-16 = 5 V;Tamb = 2.5 oc;measured in Fig. 4;unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 8) 

Supply voltage Vp = V8-16 4,65 5,0 5,35 v 
Supply current Ip= lg 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 = I 14 < 0,5 µA) 
(peak-to-peak value) V2-15(p-p) - - 140 µV 

0-killing active (114 = 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) V15.15 2,25 2,45 2,65 v 
Input resistance (pin 2) R2-15 10 15 20 k.U 

Input capacitance (pin 2) C2-15 - 3 - pF 

Input limiting (pin 1) 
at 11 = 3 mA Vl-16 - 0,8 o,g v 

Outputs 

Output voltage high (pin g) 
at-lg= 75µA -Vg_g - 0, 1 0,5 v 

Output voltage low (pin g) 
at lg= 75µA Vg.15 - 0,1 0,5 v 

Output current; output voltage high 
at Vg.15 = 4,5 V -lg 75 120 - µA 
at Vg.15 = 3,0 V -lg 75 130 - µA 
at Vg_ 15 = 1,0 V -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 k.Q 

Notes 
1. Voltage pin g is high; -lg= 75 µA. 
2. Voltage pin g remains low. 
3. Undistorted output pulse with 100% AM input. 
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~~~~ln-fr-ar-ed-r-ere-iv-er~~~~~~~~~~~~~~~~~~T-D~A-3_0_4_7~~-
parameter symbol min. typ. max. unit 

Pulse shaper (pin 11) 

Trigger level in positive direction 
(voltage pin 9 changes from high to low) V11-16 3,75 3,9 4,05 v 

Trigger level in negative direction 
(voltage pin 9 changes from low to high) V11-16 3,4 3,55 3,7 v 

Hysteresis of trigger levels l1V11-16 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 

Q-factor killer (pins 3 and 14) 

Output current (pin 3) 
atV12-15=2V -13 2,5 7,5 15 µA 

Output current (pin 14) 
atV12-15=2V -114 2,5 7,5 15 µA 

7287248 

13;14 -+-1 
( µA) 1---+---+----+-r+t-+++----+--+--+--++++--+--_L__--lv--:;;;~+--++-t++1---t---+---+-1r+t-t+I 

6~~-+-~+++--+--+-+-+-~V------+--+---+-++-H~-+-+-~~I 

' JLV1 
41------+-----cl---t-+-+-l-+++---+-+-+-f-+*f-t+----t--+--+-+-+-++++--+---+---+--+-H-f+-j 

~ I I 
~-~~c-+-+--+-++++-~-+--+--+-~+-+-++++----+--+----+---+--+-j-+++-~-+---+--+----+-+-+--++-" 

ol____L__J_--1...J,....ldd-d-±:=::--1~f.---1L__vLAiliHilll1-.~L--·================::::::1 
0,01 0,1 10 V2-15 (mV) 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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~~~T-D_A_3-04-7~--~ 
APPLICATION INFORMATION 

(1) N1=3,21 
N2 = 1 

47 
nF 

16 

(2) 0=6 

TDA3047 

15 14 13 

22n 
V5=5V 

+ 
lOOµF I 

10 nF 

Vp 

8 10 = 36 kHz 

2,72 6,8 nF 
mH 

121 

12 11 10 

12nF J:,7 nF 

~--7-Z-87_2_4_9-.1-A-+ ~~;aput 

Q =16 Fig. 3 Narrow-band receiver using TDA3047. 

22 n 
r-----------------------...---..,----1-}--- V5=5V 

4 

TDA3047 

16 15 14 13 

V2-15= nn (symmetrical square-wave) 

5 

12 

+ 
100µF I 

10 nF 

11 

J:2nF r6,8nF 

10 

Fig, 4 Wide-band receiver with TDA3047. 

Vp 

8 

9 

f 0 = 36 kHz 

8,2 
mH 

2,2 
nF 

data 
~------+output 

7Z87250A 

For better sensitivity both 12 k.Q resistors may have a higher value. 
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l TDA3048 

INFRARED RECEIVER 

The TDA3048 is for infrared reception with low power consumption. 
The difference between the TDA3048 and TDA3047 is the polarity of the output signal. 

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) 

2 
---t-+-1 

15 
---t-+-1 

4 13 5 6 

CONTROLLEO 

H.F. AMPLIFIER 

1 

REFERENCE 

AMPLIFIER 

I I 
SYNCH RO NOUS 

DEMOOULATOR 

A.G.C. 

Q- FACTOR 

Kl LLER 

DETECTOR µ.___,_____..... 

INPUT 

LIMITER 

12 

Vp=Vs-16 

Ip= lg 

V2-15(p-p) 

v9-16(p-p) 

PULSE 

SHAPER H 

typ. 

typ. 

5 v 
2,1 mA 

0,02 to 200 mV 

typ. 4,5 v 

+ 

OUTPUT 

BUFFER 

TDA3048 

11 
,. 7Z87197_1 

Fig. 1 Block diagram of TDA3048. 

PACKAGE OUTLINES 

TDA3048P: 16-Jead OIL; plastic (SOT-38). 
TDA3048T: 16-Jead mini-pack; plastic (S0-16L; SOT-162A). 
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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! 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. 

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. 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 

December 1984 1165 



TDA3048 J 
CHARACTERISTICS 

Vp = Vs-16 = 5 V;Tamb = 25 °c;measured in Fig. 4;unlessotherwise specified 
.--

parameter symbol min. typ. max. unit 

Supply (pin 8) 

Supply voltage Vp = V8-16 4,65 5,0 5,35 v 
Supply current Ip= lg 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 = I 14 < 0,5 µA) 
(peak-to-peak value) V2-15(p-p) - - 140 µV 

0-killing active (114 = 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) v, 5-16 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 (ping) 
at -lg= 75 µA -Vg_g - 0, 1 0,5 v 

Output voltage low (ping) 
at lg= 75 µA Vg_16 - 0, 1 0,5 v 

Output current; output voltage low 
-Vg_g = 4,5 V lg 75 120 - µA 
-Vg_8 = 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 kn 
--

Notes 

1. Voltage ping is low; lg= 75 µA. 
2. Voltage pin g remains high. 
3. Undistorted output pulse with 100% AM input. 
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- ---·-··-· 

parameter symbol min. typ. max. unit 
i------c ·--··--1 

Pulse shaper (pin 11) 

Trigger level in positive direction 
(voltage pin 9 changes from high to low Vll-16 3,75 3,9 4,05 v 

Trigger level in negative direction 
(voltage pin 9 changes from low to high V11-16 3,4 3,55 3,7 v 

Hysteresis of trigger levels L\V11-1G 0,25 0,35 C!,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 

Q-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 

f----+---1--- --+-+-+-+-Hf-----1- ·--

v J 

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 

(2) Q=6 (1) N1 =3,21 
N2 = 1 
Q =16 Fig. 3 Narrow-band receiver using TDA3048. 
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2Hl 

f 0 = 36 kHz 

2,2 
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Fig. 4 Wide-band receiver with TDA3048. 

For better sensitivity both 12 kil resistors may have a higher value. 
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l TDA3501 

VIDEO CONTROL COMBINATION 

The TDA3501 is a monolithic integrated circuit performing the control functions in a PAL/SE CAM 
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 TDA3501 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 
• 2 d.c. gain controls for the green and blue output signals (white point adjustment) 
• beam current limiting possibility 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Luminance input signal (peak-to-peak value) 

Luminance input resistance 

Colour difference input signals (peak-to-peak values) 
-(B-Y) 
-(R-Y) 

Inserted RGB signals (peak-to-peak values) 

Three-level sandcastle pulse detector 

Control voltage ranges 
brightness 
contrast 
saturation 

PACKAGE OUTLINE 

28-lead DI L; plastic (SOT-117). 

V5_24 

15 

V15-24(p-p) 

R 15-24 

v 18-24(p-p) 
v17-24(p-p) 

v 12, 13, 14-24(p-p) 

V1Q-24 

V2Q-24 
V19_24 
v16-24 

typ. 12 v 

typ. 100 mA 

typ. 0,45 v 

typ. 12 k.Q 

typ. 1,33 v 
typ. 1,05 v 

typ. 1 v 

typ. 2,5/4,5/8,0 v 

1 to 3 v 
2 to 4 v 

2, 1 to 4 v 
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~~~~-V-id_e_o-co-n-tr_o_lc_o_m-bi-na-t-io-n~~~~~~~~~~~~----~~~~~T-D~A-3_5_0_1~~~-
RATINGS 

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

min. max. 

Supply voltage Vp = V6-24 13,2 v 

Voltages with respect to pin 24 
pins 1,4,26 Vl,4,26-24 %Vp Vp + 1 v 
pins 2,5,27 V2,5,27-24 0 Vp v 
pin 10 V1Q-24 0 Vp v 

pin 11 V11-24 -0,5 3 v 

pins 16,19,20 v16,19,20-24 0 1/Np v 

pins21,22 V21,22-24 0 Vp v 

pin 23 V23_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 0 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; T amb = 25 °c; 

V 18-24(p-p) = 1,33V;V17-24(p-p) = 1,05 V; V 15-24(p-p) = 0,45 V; V 12, 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)* V18-24(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 k.11 

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, 1 to 4 v 

control voltage for attenuation> 40 dB V16-24 < 1,8 v 

nominal saturation (6 dB below max.) V16-24 typ. 3 v 

input current I 15 < 20 µA 

* For saturated colour bar with 75% of maximum amplitude. 

( M'~h 1986 
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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) 

v 15-24(p-p) 

R15-24 

V15-24 

v 12, 13, 14-24(p-p) 

V12,13,14-24 

112,13,14 

V19.24 

V19.24 

V19.24 

119 

V2Q-24 

V2Q-24 

120 

V2Q-24 

typ. 

typ. 

0,45 v 
12 kn 

2,7 v 

0,9 to 1,5 V 
-0,5 to + 0,3 V 

- 1 00 to + 200 µA 

typ. 

< 

typ. 

typ. 

< 

typ. 

typ. 

typ. 

typ. 

typ. 

< 

typ. 

typ. 

1 v 
3,5 v 

5 µA 

2 to 4 V 

3,4 v 
2,7 v 
2,5 µA 

6 v 
10 kn 

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 n. 
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~~~~V-id-eo-c-on-tr_o_lc-om-b-in-at-io-n~~~~~~~~~~~-~~-~~T-D_A_3_5_0_1~~~ 
Internal signal limiting* 

signal limiting for nominal luminance 
(black to white= 100%) 
black 
white 

White point adjustment 

A.C. voltage gain ** 
at V21 22-24 = 6 V 
at V21'22-24 = 0 V 
at V21:22-24 = 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 

!::i.V 

R2,5,27-24 

!::i.11 !::i.14 t:..125 
---=---= 
!::i.V2.24 !::i.V5.24 t;,. V27-24 

R1,4,26-24 

± i 1,4,26 m 

G2,5,27-15 

d2,5,27-15 

G5-18 = G27-17 

d5_13=d27.17 

G2-13 = G5-12 = G27-14 

d2-13 = d5-12 = d27-14 

* Brightness, contrast and saturation control in nominal position. 

typ. 
typ. 

< 
> 
typ. 

-25 % 
125 % 

100 % 
60 % 

140 % 
20 k.Q 

5,79 to 5,95 V 

< 80 mV 

> 100 k.Q 

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 Jl 
__. -----....;...__. ~------------

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. 

1174 January 1980 

V1Q-24 
> 2 v 
< 3 v 

V10-24 
> 4 v 
< 5 v 

V1Q-24 > 7,5 v 

V1Q-24 > 7,5 v 
V1Q-24 < 1 v 
-110 < 100 µA 
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l TDA3505 

VIDEO CONTROL COMBINATION CIRCUIT 

with automatic cut-off control 

The TDA3505 performs the control functions in a PAL/SE CAM decoder, which also comprises the 
TDA3510 (PAL decoder) ;rnd/or TDA3530 (SECAM 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 signals 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 
• I inear contrast and brightness control, operating on both the inserted and matrixed R GB signals 
• peak beam current limiting input 
• horizontal and vertical blanking and clamping of the three input signals obtained via a 3-level 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 

Supply current 

Composite video input signal (peak-to-peak value) 

Input resistance 

Colour difference input signals (peak-to-peak values) 
-(B-Y) 
-(R-Y) 

Inserted RGB signals 
(black-to-white values) 

Three-level sandcastle pulse (required input voltage) 

Control voltage ranges 
brightness 
contrast 
saturation 

PACKAGE OUTLINE 
28-lead DI L; plastic (SOT-117). 

V5.24 = Vp 

15 =Ip 

V15-24(p-p) 

R1524 

v 18-24(p-p) 
v 17-24(p-p) 

v 12, 13, 14-24(p-p) 

V1Q-24 

V2Q-24 
V19.24 
V1524 

typ. 

typ. 

typ. 

> 

typ. 
typ. 

typ. 

typ. 

12 v 
85 mA 

0,45 v 
100 k.12 

1,33 v 
1,05 v 

1 v 
2,5/4,5/8,0 v 

1,0 to 3,0 v 
2,0 to 4,3 v 
2,0 to 4,3 v 
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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 

pin 26 V26-24 0 Vp v 
pin 25 V25-24 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 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 -I 1, 3, 5 max. 3 mA 
pin 19 I 19 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 -25 to +125 oc 

- Operating ambient temperature range Tamb 0 to+ 70 oc 

1180 

CHARACTERISTICS 

Supply voltage range Vp = V6-24 10,8 to 13,2 v 

The following characteristics are measured in a circuit similar to Fig. 2; Vp = 12 V; Tamb = 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)*V18-24(p-p) typ. 1,33 v 

-(R-Y) input signal at pin 17 (peak-to-peak value)*V17-24(p-p) typ. 1,05 v 

Input current during scanning 117, 18 < µ.A 

Input resistance R17, 18-24 > 100 kn 

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 V16-24 2, 1to4,3 v 

control voltage for attenuation > 40 dB V15_24 < 1,8 v 

nominal saturation (6 dB below max.) V15_24 typ. 3, 1 v 

in put current 115 < 20 µ.A 

* For saturated colour bar with 75% of maximum amplitude. 
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Video control combination circuit, with automatic cut-off control l TDA3505 

---
(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-to-peak value) v 15-24(p-p) typ. 0,45 v 

Input resistance R 15-24 > 100 kn 

Internal d.c. voltage V15-24 typ. 2,7 v 

Input current during scanning 115 < 1 µA 

RGB channels 

Signal switching input voltage for insertion (pin 11) 
on level V11-24 0,9 to 3 v 
off level V11-24 < 0,4 v 

Input current I 11 -100 to+ 200 µA 

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 v 

internal d.c. voltage due to clamping* V12,13,14-24 typ. 4,4 v 

input current during scanning 112,13,14 < µA 

Contrast control (pin 19) 
control voltage range for a change of 
contrast from -18 dB to+ 3 dB V19_24 2 to 4,3 v 

nominal contrast (3 dB below max.) V19_24 typ. 3,6 v 

control voltage for -6 dB V19_24 typ. 2,8 v 

input current at V25-24;::,, 6 V 119 < 2 µA 

Peak beam current limiting (pin 25) 
internal d.c. bias voltage V25-24 typ. 5,5 v 

input resistance R25-24 typ. 10 k.Q 

input current at contrast control input 
at V25-24=5,1 V 119 typ. 17 mA 

Brightness control (pin 20) 
control voltage range V2Q-24 1 to 3 v 

input current -120 ~ 10 µA 

control voltage for nominal black level which 
equals the inserted artificial black level V2Q-24 typ. 2 v 

change of black level in the control range 
related to the nominal luminance signal (black-white) for 6 V20-24 = 1 V typ. 50 % 

* V11-24 < OA V during clamping time: the black levels of the inserted RGB signals are clamped 
on the black levels of the internal RGB signals. 
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 RG B signals is only possible when they are synchronous with 
the sandcastle pulse. 

February 1982 1181 



___ r_o_A_3_s_o_s __ 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. 

V1,3,5-24 typ. 

I source typ. 

-£> v 1,3,5-24 typ. 

The measurement occurs in the following lines after start of the vertical blanking pulse: 
line 20: measurement of leakage current 
line 21: measurement of red cut-off current 
line 22: measurement of green cut-off current 
line 23: measurement of blue cut-off current 

-25 % 
120 % 

100 % 
60 % 

140 % 

20 k.Q 

2 v 

6,7 v 
3 mA 

4,6 v 

Input voltage range 0 tci + 6,5 v 
Voltage difference between cut-off current 

measurement (note 2) and leakage current 
- measurement (note 3) typ. 0,65 v 

Input 26 switches to ground during horizontal flyback 

Notes 

1. With input pins 21, 22 and 23 not connected an internal bias voltage of 5,5 V is supplied. 

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 gairi with respect to Y-input (pin 15) G1,3,5-15 

Frequency response (0 to 5 MHz) d1,3,5-15 

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) 

G5-18 = G1-17 

d5-18 = d1-17 

G1-14 = G3-13 = G5-12 

d1-14 = d3-13 = d5-.12 

l ___ T_o_A_3s_o_s __ _ 

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 l!rtificial 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: V10-24 = 3;5 V 
clamping pulse: V10-24 = 7,0 V 

2. Blanking to ultra-black (-25%). 

3. Pulse duration;;;. 3,5 µs. 

V10-24 

V10-24 

V10-24 

V10-24 

V10-24 

-110 

> 
< 
> 
< 
> 

> 
< 
< 

2 v 
3 v 
4 v 
5 v 

7,5 v 

7,5 v 
1 v 

110 µA 
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Fig. 2 Typical application circuit diagram using the TDA3505. 
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l TDA3506 

--

VIDEO CONTROL COMBINATION CIRCUIT 

with automatic cut-off control 

The TDA3506 performs the control functions in a PAL/SECAM decoder, which also comprises the 
TDA3510 (PAL decoder) and/or TDA3530 (SECAM decoder). 

The required input signals are: !uminance and co!our 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 TDA3506 has 
the following features: 

• capacitive coupling of the colour difference and luminance input signals 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-level 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 

Supply current 

Composite video input signal (peak-to-peak value) 

Input resistance 

Colour difference input signals (peak-to-peak values) 
+(B-Y) 
+(R-Y) 

Inserted RGB signals 
(black-to-white values) 

Three-level sandcastle pulse (required input voltage) 

Control voltage ranges 
brightness 
contrast 
saturation 

PACKAGE OUTLINE 

28-lead DI L; plastic (SOT-117), 

V6-24 = Vp 

16 =Ip 

V15-24(p-p) 

R15-24 

v 18-24(p-p) 
v 17-24(p-p) 

v 12, 13, 14-24(p-p) 

V1Q-24 

V2Q-24 
V19_24 
v16-24 

typ. 

typ, 

typ. 

> 

typ. 
typ. 

typ. 

typ. 

12 v 

85 mA 

0,45 v 

100 kn 

1,33 v 
1,05 v 

1 v 

2,5/4,5/8,0 v 

1,0 to 3,0 V 
2,0 to 4,3 V 
2,0 to 4,3 V 
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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 

pin 26 V26-24 0 Vp v 

pin 25 V25-24 0 Vp v 

pin 10 V1Q-24 0 Vp v 

pin 11 V11-24 -0,5 3 v 

pins 16, 19, 20 v16,19,20-24 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 I 19 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 -25 to +125 oc 

Operating ambient temperature range Tamb -20 to +70 oc 

CHARACTERISTICS 

Supply voltage range Vp = V6-24 10,8 to 13,2 v 

The following characteristics are measured in a circuit similar to Fig. 2; Vp = 12 V; Tamb = 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)*V18-24(p-p) typ. 1,33 v 

+(R-Y) input signal at pin 17 (peak-to-peak value)*V17-24(p-p) typ. 1,05 v 

Input current during scanning 117, 18 < 1 µA 

Input resistance R17, 18-24 > 100 k.Q 

Internal d.c. voltage due to clamping V11.18-24 typ. 4,2 v 

Saturation control at pin 16 
control voltage range for a change of 
saturation from -20 dB to +6 dB V16-24 2, 1 to 4,3 v 

control voltage for attenuation > 40 dB V16-24 < 1,8 v 

nominal saturation (6 dB below max.) V16-24 typ. 3, 1 v 

input current I 15 < 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 TDA3506 

--
(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-to-peak value) v 15-24(p-p) typ. 0,45 

Input resistance R 15-24 > 100 

Internal d.c. voltage V15-24 typ. 2,7 

Input current during scanning 115 < 

RGB channels 

Signal switching input voltage for insertion (pin 11) 
on level V11-24 0,9 to 3 
off level v 11-24 < 0,4 

Input current I 11 -100 to+ 200 

Signal insertion (pin 12: blue; pin 13: green; pin 14: red) 
external RGB input signal (black-to-white values) v 12, 13, 14-24(p-p) 
internal d.c. voltage due to clamping* V12,13,14-24 typ. 4,4 

input current during scanning I 12, 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 V25-24 typ. 5,5 

input resistance R25-24 typ. 10 

input current at contrast control input 
at V25-24 = 5, 1 V 119 typ. 17 

Brightness control (pin 20) 
control voltage range V20-24 1 to 3 

input current -120 < 10 

control voltage for nominal black level which 
equals the inserted artificial black level V20-24 typ. 2 

change of black level in the control range 
related to the nominal luminance signal (black-white) for/':, V20-24 = 1 V typ. 50 

* V11-24 < 0,4 V during clamping time: the black levels of the inserted RGB signals are clamped 
on the black levels of the internal RGB signals. 

v 
kn 

v 
µA 

v 
v 
µA 

v 
v 
µA 

v 
v 
v 
µA 

v 
kn 

mA 

v 
µA 

v 

% 

V 11-24 > 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 with 
the sandcastle pulse. 
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~_.,....,~T-D-A3_s_o_s ___ 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. 

V1,3,5-24 typ. 

I source typ. 

-6V1,3,5-24 typ. 

The measurement occurs in the following lines after start of the vertical blanking pulse: 
line 20: measurement of leakage current 
line 21: measurement of red cut-off current 
line 22: measurement of green cut-off current 
line 23: measurement of blue cut-off current 

-25 % 
120 % 

100 % 
60 % 

140 % 

20 kn 

2 v 

6,7 v 
3 mA 

4,6 v 

Input voltage range Oto+ 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. 0,65 v 

1. With input pins 21, 22 and 23 not connected an internal bias voltage of 5,5 V is supplied. 

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) G1,3,5-15 

Frequency response (0 to 5 MHz) d1,3,5-15 

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) 

G5-18=G1-17 

d5-1B = d1-17 

G1-14 = G3-13 = G5-12 

d1-14 = d3-13 = d5-12 

l ___ T_D_A-35_0_6 __ _ 

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: V1Q.24 = 3,5 V 
clamping pulse: V10.24 = 7,0 V 

2. Blanking to ultra-black (-25%). 

3. Pulse duration;;;. 3,5 µs. 

V1Q-24 

V1Q-24 

V10-24 

V10-24 

V1Q-24 

-110 

> 
< 
> 
< 
> 

> 
< 
< 

2 v 
3 v 
4 v 
5 v 

7,5 v 

7,5 v 
1 v 

110 µA 
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22µH 

100 
k!l 
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IV pl 
22nF 

H 
22nF 

H 
22nF 

H 

{

B lV(ppJ--..------;l--112 

in~:;:~A G 1.V (pp)--..-------< 13 

A 1V(ppJ--.---~"----; 14 

(1) When supplied via a 75 n line. 
(2) Capacitor value depends on circuit layout. 

-G -A 

+IB-YJ 
1,33V (pp) 

+IA-YI 
1,05V (pp) 

1-t--i-'-"-'-'-rlC::J---j, V composite 
video signal) 

7Z84917.1A 

Fig. 2 Typical application circuit diagram using the TDA3506. 
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PAL DECODER 

The TDA3510 is a monolithic integrated colour decoder for the PAL standard. 
The circuit incorporates the following functions: 

Chrominance part 

• Controlled chrominance amplifier 

l __ ~T-D_A_3_5-10~~~ 

• 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 Vp = V9_24 typ. 12 v 
Supply current lg typ. 58 mA 

Chrominance input signal (peak-to-peak value) V1-24(p-p) 10 to 200 mV 

Sandcastle pulse 
burst gating level V2Q-24 > 7,5 v 
blanking level V2Q-24 > 1,8 v 

Colour difference output signals 
peak-to-peak values 
-(R-Y) signal V11-24(p-p) typ. 1,05V±3 dB 
-(B-Y) signal V1Q-24(p-p) typ. 1,33 V ± 3 dB 

PACKAGE OUTLINE 

24-lead DIL; plastic (SOT-101A). 
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~~~-P-A-Ld-e-cod_e_r~~~~~~~~~~~~~Jl~~-T-D-A-35_1_0~~-
External capacitors in Fig. 1 

capacitor pins 

filter capacitor for control voltage 
time constant for control voltage 
time constant for colour ON 

C1 
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 (IEC 134) 

Supply voltage range Vp = V9_24 

Currents 
at pin 5 
at pins 10 and 11 
at pin 21 

Total power dissipation 

Storage temperature 

Operating ambient temperature 

CHARACTERISTICS 

Vp=12V;Tamb=25°C 

Supply current 

Chrominance part 
Chrominance signal is asymmetric (pins 1, 2) 

Input voltage range (peak-to-peak value) 

Nominal input voltage (peak-to-peak value) 
with 75% colour bar signal 

Input impedance 

Colour ON 
chrominance output voltage (peak-to-peak value) 
with 75% colour bar signal 

d.c. voltage at chrominance output 

Colour OFF 
chrominance suppression 

d.c. voltage at chrominance output 

Ptot 

Tstg 

Tamb 

lg 

V1-24(p-p) 

V1-24(p-p) 

IZil 

V5.24(p-p) 

V5_24 

V5_24 

10,8 to 13,2 V 

max. 10 mA 
max. 1 mA 
max. 10 mA 

max. 1, 1 w 
-20 to+ 125 oc 

Oto+70 oc -

typ. 58 mA 

10 to 200 mV 

typ. 100 mV 

typ. 3,3 k.Q 

typ. 2 v 
typ. 8 v 

> 56 dB 

typ. 4 v 

( M•"h 1986 1195 



TDA3510 J 
CHARACTERISTICS (continued) 

Reference voltage and control voltage part 

Oscillator (8,8 MHz) 

Gain 

Input resistance 

Output resistance 

Catching range 

Sandcastle pulse (pin 20) 

Burst gating level 

Blanking level 

Colour switching voltage (open collector) 

Maximum output current 

Colour ON 

Colour OFF 

Reference output voltage 

Colour killer voltages 
colour OFF at 
or at 

colour ON at 
or at 

Colour unkill delay; depends on C3 

Identification ON 

Demodulator part 

Delayed chrominance input signal (peak-to-peak value) 
with 75% colour bar signal 

Colour difference output signals (peak-to-peak values) 
-(R-Y) signal 
-(B-Y) signal 

Ratio of colour difference output signals 
(R-Y)/(B-Y) 

D.C. voltage at colour difference outputs 
at colour ON 
at colour OFF 

Signal attenuation at colour OFF 

Residual 4.4 MHz signal 

H/2 ripple at ( R-Y) output (peak-to-peak value) 
without input signal 

1196 January 1980 

G14-15 

R15-24 

R14-24 
M 

V2Q-24 

V20-24 

l21max 

V21-24 

V21-24 

V18-24 

v18-16 
V19.24 

V18-16 
V19.24 

td 

V16-18 

v7-24(p-pl 

v 11-24(p-p) 
v 10-24(p-p) 

V11-24 

V1Q-24 

V10; 11-24 
V10; 11-24 

V10;11-24 

v 11-24(p-p) 

> 
typ. 

< 
typ. 

> 
> 

typ. 

typ. 

< 
typ. 

typ. 
> 
typ. 
< 
typ. 

< 

8 dB 

210 n 
200 n 
500 Hz 

7,5 v 
1,8 v 

10 mA 

Vp 

0,5 v 
5,5 v 

0 v 
6 v 

1,5 v 
4 v 

20 ms/µF 

200 mV 

typ. 250 mV 

typ. 1,05 V ± 3 dB 
typ. 1,33 V ± 3 dB 

typ. 0,79 ± 10 % 

typ. 8 v 
typ. 4 v 

> 60 dB 

< 20 mV 

< 10 mV 



_________ M_A_l_N_T_E_N_A_N_C_E_T_Y_P_E-------------------------~ 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 

Supply voltage 

Supply current 

1.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). 
TDA35400; TDA35410: 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 
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Television i.f. amplifiers and demodulators 

PINNING 

Balanced i.f. input. 1 - 16 

2 - 15 

3 

Decoupling capacitor for the d.c. feedback loop of the i.f. amplifier. 

Adjusting pin for starting point of tuner a.g.c. 

4 Tuner a.g.c. output. 

5 A.F .C. output. 

6 A.F .C. on/off switch. 

7 - 10 

8-9 

11 

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 po~er supply. 

12 Video output. 

13 Ground. 

14 1.F. a.g.c.; VCR switch. 

RATINGS 

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

Supply voltage V 11-13 

1.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 

V14-13 

V4_13 

V5_13 

V12-13 

112 

Ptot 

Tstg 

Tamb 

max. 

max. 

max. 

max. 

max. 

max. 

max. 

TDA3540;Q 
TDA3541;Q 

13,2 v 
13,2 v 

12 v 
13,2 v 

5,0 v 
10 mA 

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 fol lowing characteristics are measured at T amb = 25 °c; V 11-13 = 12 V 

1200 

Current consumption (no input signal) 

1.F. amplifier (note 1) 

I .F. sensitivity (onset of a.g.c.) 

Input resistance (differential) 

Input capacitance (differential) 

Gain control 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 

September 1982 

C1-16 

v 1-16 
V1-16 

V1-16 

14 

V 4-13sat 

14 

see Fig. 5 

V12-13 

v 12-13(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 



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) 

-10dB 

-13,2dB 
-13.2dB 

-30dB spectrum for -30dB 
yellow 

S.C. C.C. P.C. S.C. C.C. 

B 

dG 

d.p 

V12-13(rms) 

V12-13(rms) 

- 3.2dB 

P.C. 

spectrum for 
blue 

7Z66331.1 

typ. 

> 
typ. 

typ. 

< 
typ. 

< 
typ. 

< 

typ. 
< 

> 
typ. 

> 
typ. 

> 

TDA3540;Q 
TDA3541;Q 

2 mA 
1 to 3 mA 

5,5 MHz 
6,5 MHz 

3 % 
10 % 

20 
100 

3,5 mV 
30,0 mV 

15 mV 
30 mV 

56 dB 
62 dB 

53 dB 
57 dB 

66 dB 

S.C. : sound carrier level 
C.C. : chrominance carrier level 
P.C. : picture carrier level 

J 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. 
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TDA3540;Q 
TDA3541;Q 

CHARACTERISTICS (continued} 

Signal-to-noise ratio (note 11} 
at 10 mV input 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} 

S/N 

S/N 

see Fig. 6 

white spot inverter_ 6 8_7-+------------I 
threshold level ' 

zero-signal level, _ 5 7 6 
white level (CCI R} ' 

white spot insertion_4 5 _
5-+---t----------::;;...-..... 

level ' 

noise insertion level - 3,8-4-i---•..., 

top sync level --2,95 3 

I 
I 
I 
I 
I 

noise inverter 2 I 
threshold level --- 1 •8 -=-1f---------~,1 

~ 

> 
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 
3,4 to 4,1 V 

7Z86372 

time 
Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 

VCR switch 

Switches the output off: 
below 

above 

1202 September 1982 

typ. 1,9 v 
1,4 to 2,4 V 

typ. 10,7 v 
10 to 11,3 V 



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 

at 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 V5.13 = 6 V 

A.F.C. output current during a.f.c. off 
measured with f0 ± 300 kHz and V5.13 = 1,5 V 

A.F .C. output current during a.f.c. on 

7Z86373.1 

10>--+-+--+-_.,.,],.-+---+---+--+--+---<f--+--

14 

(mA) 1--+-+--+--+-~--+---+-+--+---<l--t--

ll 

ti. V 1-l6 (2,5 dB per division) 

(a) 

10 

14 

(mA) 

0 

I TDA3540;Q 
~DA3541;Q 

v5-13(p-p) 
> 
typ. 

10 v 
10,7 v 

~f 
typ. 70 kHz 
< 150 kHz 

~f 
typ. ·1r.io kHz 
< 200 kHz 

V5.13 typ. " " u 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 < µA 

15 -2,5 to+ 2,5 µA 

15 > 1 mA 
typ. 2 mA 

7Z87047 

1 
] 
IL 

v 
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 at1,1 MHz 

V0 at 4,4 MHz 
10. 20 log----­

V 0 at 3,3 MHz 
V0 black-to-white 

11. Measured with a 75 n source; S/N = 20 log-------­
V n(rms) at B=5MHz 

12. Measured with an input signal V 1-16 = 10 mV and a.f.c. output pin 5 symmetrically loaded with 
100 kn to the supply voltage (V11-13l and 100 kn to ground. 
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Television i.f. amplifiers and demodulators 

70 

S/N 
(dB) 

50 

30 

10 
-10 

Jt: 

~ 
Jt: 

~ 
Jt: 

J.l 
- k".Jt: 

.ILi 
l.l'. 
~ 

0 20 

I/ 

v-12 
~ v 

7Z82489.1 

_l 
_l 

t-+l typ 
1::;;;H 

1..-1""' 
It' 

40 V1-16 (dB) 60 

(OdB= 100µV) 

TDA3540;Q 
TDA3541;Q 

Fig. 6 Signal-to-noise ratio as a function of the input voltage (V 1-16). 
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Fig. 7 A.F .C. output voltage (V5_ 13l as a function of deviation of the i .f. vision carrier from its nominal 
frequency, 
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APPLICATION INFORMATION 

47kn 

tuner a.g.c. 

39kn 

10 nF __, 

i.f. input L, 
r __, 

10 nF 

VCR switch 

mnQ 
6 f 

+12 v 

I 

10 
kn 

16 

I 

+12 v +28V 

I 00 22I 1I nF 1,5 

µF+T 

2 

15 

I 

11~~ 

3 

180 
n 

4 

n TnF 
4,7 
kn 

5 6 

TDA3540 
TDA3541 

14 13 12 11 

I J; I I 

6.80 n 

7 8 

10 9 

I [ 

1 • • tuning voltage 
.. 2,2Mn 

a.f.c. switch 

i rF 1100: 47: : 
TpF I I TpFl I I L _ _. 

-----+12v 
10 ...1... +C::I 1 µF 

nFI 1 
video 

output 

10 ~ 1 nF ~68µF 

7Z84197 .3 

Fig. 8 Typical application circuit diagram; Q of L 1 and L2 = 80; f 0 = 38,9 MHz. 
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l ____ T_D_A_3-56_o __ _ 

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). 

V1-27 

I 1 

V1Q-27(p-p) 

v3-27(p p) 

v 13, 15, 17-27{p-p) 

v 12, 14, 16-27(p-p) 

V9_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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~~~-P-AL-d-ec-od-er~~~~~~~~~~~~--Jl __ ~T-D-A-35_6_0~~-
RATINGS 

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

min. max. 

Supply voltage Vp = Vl-27 13,2 v 
Input saturation voltage V5_27 0 Vp V 

Input contrast voltage V7_27 0 Vp V 

Input blanking pulse and sandcastle V8-27 0 Vp V 

Input video-data switch voltage V9_27 0 Vp V 

Input brightness voltage V11-27 0 Vp V 

Power dissipation see Fig. 2 

Storage temperature Tstg -25to +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 

I 1 

VlQ-27(p-p) 

110 

see Fig. 3 

V3-27(p-p) 

V28-27(p-p) 

see Fig. 4 

typ. 12 v 
8to 13,2 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 

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)/(8-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. 

> 500 Hz 
< 50 

R26-27 typ. 300 n 
C26-27 < 10 pF 

R25-27 typ. 200 n 

V4.27 typ. 4,6 v 

V2-27 typ. 4,7 v 
V2-27 typ. 2,4 v 

V21,22-27(p-p) typ. 60 mV 

V16-27 
typ. 1,78 

V12-27 

V14-27 
typ. -0,51 

V12-27 

V14-27 
typ. -0,19 

V15_27 

v 12, 14, 16-27(p-p) typ. 5 v 
typ. 9,3 v 

see Fig. 5 

< 10 % 

/1V < 200 mV 

< 20 mV 

< 20 mV 

typ. 2, 1 v 
S/N > 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. 

1210 January 1980 



PAL decoder 

Residual 8,8 MHz and higher harmonics 
on RGB-outputs (peak-to-peak value) 

Output impedance RG B outputs 

Frequency response of total luminance 
and RG B amplifier circuits tor f = 0 to 5 MHz 

Signal insertion 

Input sic:p1als for an RGB output voltage 
of S 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 
J Z0 j 

v 13, 15, 17-27(p-p) 

flV 

V9_27 

V9_27 

td 

V8-27 

V8-27 
V8-27 

< 
typ. 

< 

typ. 

< 
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 

November 1982 1211 



TDA3560 J 
2 

Ptot 
(W) 

0 

G 
(%) 

100 

50 

0 

7275874 

' \ 
~ 

~ 
~ 
~ 

~ 
~ 

' I\ 1 

~ 
I\ 

' 0 50 100 150 

1 

Tamb (°C) 

Fig. 2 Power derating curve. 
7275875 2 

LiZ 
I 

r/'rr 
1,-

tf-~ 
mi 

IZ:.7 
I/ 

J!_~ 
l1 Jl1 

Ti '1 

1/11 
1! 

r!'Vv 
IL 

4 5 

V5-27 (V) 

Fig. 4 Saturation control voltage range. 

2 3 

1212 January 1980 

7275873 2 

G 
(%) t--t----t---ll--+--+--+~+---1--1----1 

IT(_t 
50t--t--+--l--+--+--+'~'·~11___,_.j__~ 

IT, 
'-'--

11: +- --.J'l_t 
lE- --+- j7 0 _.....___._._.__....__,____._..__....L---1..--1 

black level 
at RGB 
outputs 

(V) 
5 

4 

3 

2 

0 

0 2 3 4 5 

V7-27 (V) 
Fig. 3 Contrast control voltage range. 

7275872_2 

;. 
~ ~ 

17 
~ PJZ 

'7J.,. 
Li " .... ~ 

/ ~ 

~ It"' t- t- t- t-1-- k'. ,. 
r- i-~-t-1-

0 2 3 4 
V11-27 (V) 

Fig. 5 Brightness control voltage range. 



~~~~P-A-Ld-ec-od-er~~~~~~~~~~~~~-Jl~~-T-D_A_3_5_60~~-
APPLICATION INFORMATION 

L1 

390H ~ 
1 

0 L7 00 390 H 

lOnF .....-

1.2k.12 
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100nF 

28 27 24 23 22 21 12 14 16 11 

TDA3560 
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Fig. 6 Application circuit. 

For adjustments see application information. 
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---T-D_A_3_5_6_o __ j 

1214 

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 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 kD 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-V) 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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~~~T-D_A_3_5_6_0~-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 C1. 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) 

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 signal 

~~ } field blanking R 1 R+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 k.Q; R3, R5 and R6 can be omitted. 
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l TDA3561A 

--

PAL DECODER 

The TDA3561A 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 wi II 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 RG B 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 V1-27 type. 12 v 

Supply current I 1 typ. 85 mA 

Luminance input signal (peak-to-peak value) V1Q-27(p-p) typ. 0,45 v 

Chrominance input signal (peak-to-peak value) v3-27(p-p) 55 to 1100 mV 

Data input signals (peak-to-peak value) V13, 15,17-27(p-p) typ. 1 v 

RGB output signals at nominal contrast 
and saturation (peak-to-peak value) V12,14,16-27(p-p) typ. 5,25 v 

Contrast control range typ. 20 dB 

Saturation control range min. 50 dB 

Input voltage for data insertion V9-27 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 (SOT-117). 
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PAL decoder j L 
-----· 

TDA3561A 

RATINGS 

Limiting values in accordance w;th the Absolute Maximum System (I EC 134) 

Supply voltage 

Total power dissipation; see also Fig. 2 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From junction to ambient 

CHARACTERISTICS 

V p = 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 

lnpuc 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 kS1 

Vp=V1-27 

Ptot 

Tstg 

Tamb 

Vp = V1-27 

Ptot 

V1Q-27(p-p) 

V10-27 

110 

v3-27(p-p) 

IZ3_27I 

C3_27 

v28-27(p-p) 

V28-27(p-p) 

max. 13,2 v 

max. 1 ,7 w 
-25 to+ 150 oc 

-25 to+ 65 oc 

50 K/W 

typ. 12 v 
8 to 13,2 V 

typ. 85 mA 
< 1 ·15 mA 

typ. 

< 

typ. 

<' 
typ. 

< 

1,0 w 
1.4 w 

0,45 v 
2 v 

0,15 µJI. 
1 µA 

-17 to+ 3 dB 

typ. 1,2 v 
< 10 µA 

typ. 550 mV 
55 to 1100 mV 

typ. 9 kS1 
6 to 12 kS1 

typ. 4 pF 
< 6 pF 

> 30 dB 

< 1,5 dB 

> 32 dB 

typ. 1,7 v 

typ. 4,0 v 
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--~--T-D_A_3-56_1_A ___ J 
CHARACTERISTICS (continued) 

Chrominance amplifier (continued) 

Distortion of chrominance amplifier 
at V2B-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 V6-27 = 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 

1220 September 1982 

R26-27 

C26-27 

R25-27 

V25-27(p-p) 

V4_27 
V2-27 
V2-27 
V2-27 
V2-27 
V2-27 

typ. 
< 

> 
< 

< 

< 

> 

< 
typ. 

< 

> 
typ. 

< 

1,5 % 
5 % 

-2 dB 

50 dB 

15 µA 

2 dB 

-46 dB 

56 dB 

± 50 

25 n 
15 mA 

500 Hz 
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 



~~~~PA-L-de-oo-de-r~~~~~~~~~~~~--Jl_~-T-DA_3_5_6_1A~ 
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 Golour demodulated signals 

Phase difference b, tween (R-Y) signal 
and ( R-Y) ref :nee 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 nominal 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. 

IZ21-22l typ. 

V15.27 
typ. 

V12-27 

V14-27 
typ. 

V12-27 

V14-27 
typ. 

V15.27 

> 

< 
typ. 

V12,14,16-27(p-p) typ. 

v 12-27(p-p) 

112,14,16 

V12,14,16-27 

.v 

see Fig. 5 

I 11 

llV 

l!.V 

typ. 

typ. 

< 

typ. 

< 
< 

< 
typ. 
< 
typ. 
< 
< 

typ. 
< 

100 mV 

2 kn 

1,78 ± 10% 

-0,51 ± 10% 

-0,19 ± 25% 

-3 dB 

40 dB 

50 

goo 

85 to 95° 

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 

W mV 
200 mV 

10 % 

0 mV 
20 mV 
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TDA3561A 

CHARACTERISTICS (con~i,nued) 

RGB matrix a~ amplifier (continued) 

Differential black-level drift over a 
temperature range of 40 oc • 

Blanking level at the RGB outputs 

Difference in blanking level 
of ~he 'three channels 

Differential blanking level drift 
over a temperature range of 40 PC 

liracking of output black level 
with supply voltage 

Signal-to-noise ratio of output signals; 
note 11 

Residual 4,4 MHz signal at RGB outputs 
(peak-to-peak valye) 

Residual 8,8 MHz signal and higher harmonics 
at the RGB outputs (pe(lk-to~peak value) 

Output impedance of RGB outputs 

Frequency response of total luminance and 
RGB amplifier circuits for f = 0 to 5 MHz 

Signal insertion (pins 13.,15 and 17) 

Input signals (peak-to-peak value) for 
an RGB output voltage of 5 V peak-to-peak 

Difference between the black levels of the 
RGB signals and the inserted signals 
at the output; note 9 

Output rise time 

Differential delay time for the three channels 

Input current 

Data blanking (pin 9) 

Input voltage for no data insertion 

Input voltage for data insertion 

Maximum input voltage 

Delay of data blanking 

Input current 

Input impedance 

Suppression of the internal RGB signals 
when V9_27 > 0,9 V 
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AVbl Vp 
-·-x-.-
Vbl AVp 

S/N 

IZ12,l4,16-271 

V13, 15, 17-27(p-p) 

!:N 

tr 

td 

113,15,17 

Vg.27 

Vg.27 

Vg.27 

td 

lg 

IZg.271 

typ. 0 mV 
< 20 mV 

typ. 2,1 v 
1,9 to 2,3 V 

typ. 0 mV 

typ. 0 mV 

typ. 1, 1 

> 62 dB 

typ. 40 mV 
< 150 mV 

typ. 75 mV 
< 150 mV 

typ. 50 n 

< -3 dB 

typ. v 
0,85to1,1 v 

< 260 mV 

typ. 40 ns 
< 80 ns 

typ. 0 ns 
< 40 ns 

< 10 µA 

< 0,4 v 
> 0,9 v 
< 3 v 
< 20 ns 

< 35 µA 

typ. 10 kn 

> 46 dB 



~~~-PA_L_d-eco-de-r~~~~~~~~~~~~---~l ___ T_D_A_3_5_6_1A~~~ 
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: 
v8_27 = o to 1 v 
Vs-21=1 to 8,5 v 
Vs-21 = 8,5 to 12 v 

Notes to the characteristics 

Vs-27 

Vs-27 

td 

-lg 
lg 
lg 

1. Signal with the negative-going sync; amplitude includes sync pulse amplitude. 

typ. 1,5 v 
1 to 2 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 
line 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 S1 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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APPLICATION INFORMATION 

DL700 470.Q 

390.Q 

10nFT .,,,,, ~nF 

~ 
1,2k.Q /1kf2 

Cl 
22pF 

28 

100nf 

2,2µF 

23 

18 

100 

22 21 

TDA3561A 

19 20 

100 100 10 nF nF1 nF1 nF1 

10nF 

R4 
4,7kn 

composite video 

2,7 v (p-p) 

C3 

1oon 

R3 
1,Bkn 

220pF 

4,4MHz 
trap 

47pF 

delay 
equalization 

sandcastle field 
pulse blanking 

A Jl 

R2 

red green blue 

12 14 16 

15 

video-data insertion 
switch <ed green 

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 

~R1 

17 

blue 

RR2
1 field blanking R 1 x field blanking amplitude 2,0 V to 6,5 V. 

R1 + R2 

11 

10 

22 nF 

12okn 

47k0 

1okn 

2,2 µF 
+ 

BAW62 

+ 12V 

1okn 
brightness 

re-- beam 
current 
!imiting 

68kll 

+12V 

1okn 
contrast 

+ 12V 

10kf! 
saturation 

+ 12V 

b unkilled 
normal 

switch 
service l killed 

1286149.1 

= 10,7 µH 
= 10,7 µH 
= 10,7 µH = L1 
= 5,6 µH 
= 66,1 µH 

For a video input voltage of 1 V peak-to-peak: R3 can be omitted; R4 = 1 kU; R5 must be short­
circuited; R6 = 1 kU. 
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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 V is 
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 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 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 RG B 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.Q 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. RGBoutputs 

The output circuits for red, green and blue are identical. Output signals are 5,25 V (R, G and B) 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 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 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 Cl. 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 DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. L_~:A3562A 

PAL/NTSC DECODER 

GENERAL DESCRIPTION 

The TDA3562A is a decoder for the PAL and/or NTSC colour television standards. It cm·1h111es ~II 
functions required for the identification and demodulation of PAL/NTSC siy11als. 
Furthermore it contains a luminance amplifier, an RGB-matrix and amplifier. ThesP. ampli~1ers s11pply 
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, analoque as well as d1q1tdl which 
can be used for text display systems (e.g. Teletext/broadcast Antiope), channel number ,];splay etc 

Features 

• A black-current stabilizer which controls the black-currer1ts of the three electron guns to a lev•~I 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 0•1 the 1ripurs 
• 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 c V1 27 

Ip= I 1 

v8-27(p-p) 

v4-27(p-p) 

v 13, 15, 1727(p-p) 

v 12, 14, 16-27(p-p) 

Vg.27 

V727 

V7.27 

typ. 

typ. 

typ. 

typ. 

12 v 
80 mA 

450 mV 

20 dB 

40to 1100 rnV 

min. 50 dB 

typ. 4 v 

typ. 1 v 

min. 0,9 v 

typ. l,') v 
typ. I 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 siynals 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 ad_ded 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 
9QO 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 (8-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 1asistors 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) refernnce 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 c... iVe 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 to 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 4-line period after blanking a pulse is inserted at the output of the contrast control stage. 
The amplitude of this pulse is varied by J 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 Rs (pin 18) which is provided by 
pictLlre tube beam current. The output of the comparator is stored in capacitors connec~ed from pins 
10, 20 and 21 to ground which controls the black level at the output. The reference voliage is composed 
by the resistor divider network and the leakage current of the picture tube into this blPeder. During the 
sample pulse Lo, this voltage is stored in the capacitor connected to pin 19, which er>•ures 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, ;eed this level 
the output signal is clipped. The black level at the outputs (pins 13, 15 and 17) will oe 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 inp1 t (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 off 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) Vp = Vl-27 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From junction to ambient (in free air) Rth j-a 

max. 13,2 V 

max. 1,7 W 

-25to+150 oc 

--25 to+ 70 oc 

40 K/W 
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CHARACTERISTICS 

Vp = = 2 V; Tamb = 25 V; unless otherwise specified 

F 
I 

-----
oarameter symbol min. typ. max. unit 

Supply (pin 1) 

Supply voltage Vp=V1-27 10,8 12 13,2 v 

Supply current Ip= I 1 - 80 110 mA 

Total power di5sipation Ptot ···-· 0,95 1,3 w 
luminance amplifo1r (pin 8) 

Input voltage (note 1) 
(peak-to-pear~ value) VS-27{p-p) -- 0,45 - v 

input level bef,ire clipping Vs-27 -- - 1 v 

input current 13 - 0, 1 1 µA 

Contrast contr JI range (see Fig. 2) -15 - +5 dB 

Input current contrast control 17 - - 15 µA 

Chrominam::a amplifier (pin 4) 

Input voltage (note 2) 
(peak-to-peak value) v4-27(p-p) 40 390 1100 mV 

Input impedan·~e IZ4.27I - 10 - k.Q 

Input capacitance C4_27 - - 6,5 pF 

A.C.C. control range 30 - - dB 

Change of the burst signal at the output 
over the whole control range - - 1 dB 

Gain at nominal contrast/saturation 
pin 4 to pin i'8 (note 3) 34 - - dB 

Chrominance te> burst ratio at nominal 
saturation (notes 2 and 3) at pin 28 - 12 - dB 

Maximum out:.Jut voltage 
(peak-to-peak value); RL = 2 k.Q v28-27(p-p) 4 5 - v 

Dist . .irtic··i of chrominance amplifier 
v -27(p-p) = 2 V (output) 

1t:-27(p-p) = 1 V (input) d - - 5 % 

response between 0 and 5 MHz 028-4 - - -2 dB 

control range (see Fig. 3) 50 - - dB 

cnt saturation control (pin 5) 15 - - 20 µA 

(, .oupling 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 f:i.cp - - ±5 deg 

Output impedance of chrominance amplifier IZ2s-271 - 10 - n 
Output current 128 - - 15 mA --
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parameter 

Reference part 

Phase-I ocked-loop 
catching range (note 6) 

phase shift for± 400 Hz deviation 
of fosc (note 6) 

Oscillator 
temperature coefficient 
of oscillator frequency (note 6) 

frequency variation when supply voltage 
increases from 10'V to 13,2 V (note 6) 

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 

identification-on voltage 

change in burst amplitude with 
temperature 

voltage at pin 3 at nominal input signal 

Demodulator part 

Input burst signal amplitude 
(peak-to-peak value) 
between pins 23 and 27 (note 7) 

Input impedance 
between pins 22 or 23 and 27 

Ratio of demodulated signals (note 8) 
(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 

Phase difference between (R-Y) signal 
and (R-Y) reference signal 

Phase difference between (R-Y) 
and (B-Y) reference signals 

symbol 

Af 

A<P 

TCosc 

Afosc 

R26-27 

C26-27 

V2-27 

V2-27 

V2-27 

V2-27 

V2-27 

V3_27 

V23-27(p-p) 

IZ22-27 /23-271 

v17-27 ---
v13-27 

V15-27 

V13-27 

V15-27 

\/17.27 

A<P 

A<P 

min. typ. max. unit 

500 700 - Hz 

- - 5 deg 

- -2 - Hz/K 

-- 40 - Hz 

-- 400 - n 
- - 10 pF 

- 4,9 - v 
- 2,6 - v 
- 3.4 - v 

- 3,6 - v 

-- 2,1 - v 

- 0,1 0,25 %/K 

- 5, 1 - v 

- 80 - mV 

- 1 - k.Q 

- 1,78±10% -

- -0,51±10% -

- -0,19±25% -

- - -3 dB 

40 - - dB 

- - 5 deg 

85 90 95 deg 
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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) AV13,15,17-27 - 0 - v 

Difference in black level between 
the three channels without black 
current stabilization (note 10) - -- 100 mV 

Control range of black-current stabilization 
atVb1 =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 AV/AT - 0 - mV/K 

Variation of black level with contrast* AV - - 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 AV bl Vp 
with supply voltage --x-- - 1 -

Vbl AVp 

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 RG B outputs 

Frequency response of total luminance 
and RGB amplifier circuits 
forf=Oto5MHz 

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 RG B 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 

Input voltage for data insertion 

Maximum input voltage 

Delay of data blanking 

Input resistance 

Suppression of the internal RGB signals 
when V9_27 > 0,9 V 

* With respect to the measuring pulses. 

symbol 

S/N 

IZ13,15,17-27i 

v 12, 14, 16-27(p-p) 

t:i.V 

tr 

td 

112,14,16 

V9_27 

V9_27 

V9-27(m) 

td 

R9-27 

min. typ. max. unit 

7,5 -- - v 

62 -- - dB 

- - 50 mV 

- -- 150 mV 

- 50 - n 

- -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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___ T_D_A_3-56_2_A __ J 
CHARACTERISTICS (continued) 

-
parameter symbol min. typ. max. unit 

Sandcastle input (pin 7) 

Level at which the RGB blanking is 
activated V7_27 1 1,5 2 v 

Level at which the horizontal 
pulses are separated V7_27 3 3,5 4 v 

Level at which burst gating and 
clamping pulse are separated V7_27 6,5 7,0 7,5 v 

Delay between black level clamping 
and burst gating pulse td - 0,6 - µs 

Input current 
at V7_27 = 0 to 1 V -17 - - 1 mA 

at V7_27 = 1 to 8,5 V 17 - 50 - µA 

at V7_27 = 8,5 to 12 V 17 - - 2 mA 

Black current stabilization (pin 18) 

D.C. bias voltage Vrn-21 3,5 5 7,0 v 
Difference between input voltage for 

'black' current and leakage current b.V - 0,5 - v 
Input current during 'black' current '18 - - 1 µA 

Input current during scan 118 - - 10 mA 

Internal limiting at pin 18 V18-27 ·-- 9 - v 
Switching threshold for 

'black' current control ON v18-27 - 8 - v 
Input resistance during scan R18-27 - 1,5 - kD 

D.C. input current during scan 
at pins 10, 20 and 21 I 10,20,21 - - 50 nA 

Maximum charge/discharge current during 
measuring time at pins 10, 19,20 and 21 lc/d - 1,0 - mA 

NTSC 

Level at which the PAL/NTSC switch is 
activated (pins 24 and 25) V24-25 - 9 - v 

Average output current (note 12) 124+25 75 90 105 µA 

Hue control see Fig. 5 
t I 
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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 for the ( 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 t:ontrast 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 kn 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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Fig. 6 Timing diagram for black-current stabilizing. 
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Fig. 9 PAL/SE CAM application circuit diagram using the TDA3590 and TDA3562A. 

1244 

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. 

August 1984 



DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

GENERAL DESCRIPTION 

l_~_T_D_A_3-56-3~~~ 

NTSC DECODER 

The TDA3563 is a monolithic integrated colour ~ecoder 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 = V 1-27 

Supply current (pin 1) Ip= 11 

Luminance input signal 
(peak-to-peak value) V 10-27(p-p) 

Chrominance input signal 
(peak-to-peak value) v3-27(p-p) 

Data input signals 

(peak-to-peak value) V 13;15;17-27(p-p) 

RGB output signals at nominal contrast and saturation 
(peak-to-peak value) V12;14;16-27(p-p) 

Contrast control range 

Saturation control range 

Input voltage for fast video-data signal switching 

Blanking input voltage 

Burst gating and black-level gating input voltage 

PACKAGE OUTLINE 

V9.27 

V8-27 

V8-27 

28-lead DI L; plastic, with internal heat spreader (SOT-117). 

typ. 12 v 

typ. 85 mA 

typ. 0,45 v 

55 to 1100 mV 

typ. 1 v 

typ. 5,3 v 

typ. 20 dB 

min. 50 dB 

min. 0,9 v 

typ. 1,5 v 

typ. 7 v 

December 1982 1245 



.... 
~ 
C> 

CJ 
Cll 
n 
Cll 

3 
0-
~ 
_. 
co 
00 
N 

luminance input 

t 
'°"""" ~ 

"'"'""""~· 

IT 

10 

330nF 4 
l 

220pf Vp 
sancJcastie n !~ +12V (R-Yi 

""'"'Isl._ i--- I 
22 

'--+--+--~ t 
t I 

l23 927 

~ , ~ i I 
-1. l ""' 

100nF+ 
= 

1kSl 
1
'F . .±:-=-+ "'° ~.J 

-,-
l.. 20D~ T100nF 

,J,, 10oi;J; ' , ;:i;; ,},, 

Fig. 1 Block diagram. 

~I 

I 

RED 
AMPLIFIER 

data blanking 

BLUE 

OUTPUT 

LIMITER 

GREEN 
OUTPUT 

RED 
OUTPUT 

Vo 

i blu~) 

Vo 

1greenl 

15I100nF green 

II-;"""°" 

12 I V0 

(red I 

13 10~ ins;~ion 

-I 
0 
)> 
(;.) 
01 
m 
(;.) 



~~~-N-T-SC-d-ec-od-er~~~~~~~~~~~~~~l-~-T-0-A3_5_6_3~~-

<( 
I­
<( 
Cl 
1-
z 
UJ 
:2: 
c... 
0 
...I 
UJ 
> 
UJ 
Cl 

RATINGS 

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

Supply voltage (pin 1) Vp = V1-27 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) 

Ptot 

Tstg 

Tamb 

Rth j-a 

max. 

-25 to + 150 oc 

-25 to +65 oc 

50 K/W 
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~~~T-D_A_3_5-63~--J 
CHARACTERISTICS 

Vp = V1-27 = 12 V; Tamb = 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= I 1 -- 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 

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 v28-27 - 0, 15 - v 

Maximum output voltage range 
(peak-to-peak value); R L = 2 kn V28-27 - 4 - v 

Frequency response between 0 and 5 MHz 
I 

-2 dB 0'.28-3 - -

Saturation control range (see Fig. 3) 50 - - dB 

Saturation control input current 15 - - 20 µA 
Output impedance of chrominance 

amplifier 1228-271 - 25 - n 

Output current 128 - - 10 mA 

Reference part 

Phase-locked loop 

Catching range (note 4) M 500 700 - Hz 

Phase shift (notes 4 and 5) f:J.<{J - - 5 deg 

Oscillator 

Temperature coefficient of osci 1 lator 
frequency (note 4) TCosc - -1,5 - Hz/K 

Frequency variation when supply voltage 
increases from 10 V to 13,2 V (note 4) !:.i.fosc - 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 

RGB 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 

C25_27 

V2-27 

V2-27 

V2-27 

V2-27 

V21-27(p-p) 

V16-27 

V12-27 

V14-27 
---
V12-27 

V14-27 

V15.27 

V12;14;16-27 

V12;14;16-27 

112;14;16 

111 

t. vb1 Vp 
--x--
Vbl t.Vp 

min. typ. max. unit 

- 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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CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

RGB matrix and amplifiers (continued) 

Output impedance of RG B outputs IZ12;14;16-271 - 50 -- n 
Frequency response of total 

luminance and RGB amplifier 
circuits for f = 0 to 5 MHz - - --3 dB 

Data insertion 

Input signals (peak-to-peak value) 
for an RG B output voltage of 5 V 
(peak-to-peak) v 13;15;17-27(p-p) 0,9 1 1, 1 v 

Data blanking (pin 9) 

Input voltage for no data insertion V9_27 - - 0,3 v 
Input voltage for data insertion V9_27 0,9 - - v 
Maximum input voltage V9-27(m) - - 2 v 
Delay of data blanking td - - 20 ns 

Input current lg - ---- 35 µA 

Sandcastle input (pin 8) 

Level at which RGB blanking is 
activated Va-27 1 1,5 2 v 

Level at which burst gating and 
clamping pulse are separated Va-27 6,5 7,0 7,5 v 

Delay between black level clamping 
and burst gating pulse td - 0,4 - µs 

Input current 
atVa-27=0to1V --la - - 1 mA 

at Va-27 = 1 to 8,5 V lg - 20 - µA 

at Va-27 = 8,5 to 12 V lg - - 2 mA 

Notes to the characteristics 

1. Signal with 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. At nominal contrast and saturation. 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 3,58 MHz carrier frequency. 

5. For± 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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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 Vis 
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 
1100 mV 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 t1F 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 pin 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 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 5,3 V at nominal contrast. It must be a.c.-coupled to the input by a capacitor 
of about 22 n F. The signal is clamped at the input to an internal reference voltage. The 1 k.Q 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. When this level 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 bea.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 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 shou Id be about 100 n F. 

21, 22. Demodulator input and reference signal phase adjustment 

The ( R-Y) and (B-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(8-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 Miller integrator (biased via pin 23) which is mixed with the original burst signal. 
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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 DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

NTSC DECODER 

GENERAL DESCRIPTION 

L __ T_D_A-35_6_4 __ _ 

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 

Vp = V1-23 

Ip= 11 

v9-23(p-pl 

v3-23(p-pl 

typ. 12 v 

typ. 85 mA 

typ. 450 mV 

typ. -17 to+ 3 dB 

55 to 1100 mV 

min. 50 dB 

Output voltage at nominal luminance 
input signal and nominal contrast 
(peak-to-peak value) V13, 14, 15-23(p-p) typ. 5 v 

Sandcastle input (pin 8) 

Blanking input voltage 

Burst gating and clamping input voltage 

PACKAGE OUTLINE 

V8-23 

V8-23 

24-lead DI L; plastic, with internal heat spreader(SOT-101A). 

typ. 

typ. 

1,5 v 
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 (ping)_ 

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 impedance of the luminance amplifier minimizes disturbance of the 
input signal black level by the source impedance (delay line matching resistors). 

Ounng ciamping 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 sig11als for 
the ( 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 goo 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 signal of the burst phase detector with 
respect to the chrominance signal applied to the demodulators. This phase shift is obtained by gener­
ating a goo shifted sine-wave via a Miller integrator (biased via pin 1g) which is mixed with the 
original burst signal. A control circuit is required in the goo 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 demodulator output signals are fed to Rand B matrix circuits and 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. 
• Saturation -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) 

Supplyvoltage(pinl) 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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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 amplifie~ (pin 9) 

Input voltage (note 1) 
(peak-to-peak value) v9-23(p-p) 

Input level before clipping V9_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) IZ11-23 

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 - kn 

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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TDA3564 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Chrominance amplifier (continued) 

Frequency response between 0 and 5 MHz °'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 f>.ljJ - - ±5 deg 

Output impedance of chrominance amplifier IZ24-23I - 25 - n 
Output current 124 - - 10 mA 

Reference part 

Phase-locked loop 

Catching range (note 6) f:,.f 500 700 - Hz 

Phase shift for± 400 Hz deviation 
off osc (note 6) f>.rp - - 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) f>.fosc - 40 - Hz 

Input resistance (pin 22) R22-23 - 300 - n 
Input capacitance (pin 22) C22-23 - - 10 pF 

A.C.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 ofthethree channels 

symbol 

v17-23(p-p) 

1217-231 

V15-23 
---
V13-23 

V14-23 
---
V13-23 

V14-23 
---
V15-23 

¢ 

v 13, 14, 15-23(p-p) 

V13-23(p-p) 

V13,14,15-23 

I 13, 14, 15 

V13,14,15-23 

I 12 

/1V/11T 
/1V 

min. typ. max. unit 

- 320 - mV 

- 2 - kn 

- 1,1 -

- 0,26 -

- 0,22 -

- - -3 dB 

40 - - dB 

see Fig. 6 deg 

I 
- 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 
lmV 

- 0 20 mV 

1,9 2,1 2,3 v 

- 0 - mV 
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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 °c - 0 - mA 

Tracking of output black level with ~Vb1 Vp 
supply voltage --x-- - 1, 1 -

Vb1 ~Vp 

Signal-to-noise ratio of output signals 
(note 5) S/N 62 - - dB 

Residual 7, 1 MHz signal and higher 

175 harmonics at the RGB outputs 

I (peak-to-peak value) - 150 mV 

Output impedance of RG B outputs IZ13,14,15-231 - 150 - n 
Frequency response of total luminance and I 

RGB amplifier circuits for f = 0 to 5 MHz 
I 

-3 dB - 1-
Sandcastle input (pin 8) 

Level at which the RGB 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 =Oto 1 V -lg - - 1 mA 

at Vg.23 = 1 to 8,5 V lg - 20 - µA 

at Vs-23 = 8,5 to 12 v 13 - - 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 3,58 MHz carrier frequency. 
7. These signal amplitudes are determined by the a.c.c. circuit of the reference part. 
8. When pin 18 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 18. 
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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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l __ T_D_A_3_5_6_5 __ _ 

PAL DECODER 

GENERAL DESCRIPTION 

The TDA3565 PAL decoder contains all the functions required for PAL signal decoding and colour 
matrixing and is contained within an 18-pin package. The oscillator, a.c.c. detector and burst phase 
detector each have single-pin outputs and the coupling capacitor for the luminance input at pin 8 
doubles as a storage capacitor for the black level clamping circuit. Black level clamping of the three 
colour channels is performed using feedback proportional to the red channel black level. This feedback 
(variable with the brightness control) controls the input level of the luminance amplifier and therefore 
the clamping levels of all three colour signal outputs. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Luminance input signal (peak-to-peak value) 

Chrominance input signal (peak-to peak value) 

RGB output siq11al <11nplitudPs (peak to peak value) 
at nomir1<1I lllfll111;111c1' ;lnd crnltrast 

Contrast r.nr\11 ol 1 .tnq1• 

Satural ion control r illHJf' 

A.C.C. control range 

I <'Vl'I dt which RGB blanking is activated 

U'vel at which burst gate/clamping pulse are separated 

PACKAGE OUTLINE 

18-lead OIL; plastic (SOT-102HE). 

VP-~ V1-17 

Ip= 11 

V8-17(p-p) 

v3-17(p-p) 

V1Q,11,12-17(p-p) 

V7_17 

V]-17 

typ. 12 v 

typ. 85 mA 

typ. 0.45 v 

typ. 550 mV 

typ. 5 v 

-17 to +3 dB 

> 50 dB 

> 30 dB 

typ. 1,5 v 

typ. 7 v 
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RATINGS 

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

Supply voltage (pin 1) Vp = V 1-17 

Total power dissipation 

Operating ambient temperature range 

Storage temperature range 

THERMAL RESISTANCE 

From junction to ambient (in free air) 

CHARACTERISTICS 

Ptot 

Tamb 

Tstg 

Rth j-a 

Vp = V1-17 = 12 V; Tamb = 25 °c unless otherwise specified 

parameter symbol min. 

Supply (pin 1) 

Supply voltage V1-17 9,0 

Supply current 11 -
Total power dissipation Ptot -

Luminance amplifier 

Input signal amplitude (note 1) 
(peak-to-peak value) Vg_17(p-p) -

Input level before clipping occurs* Vg_17(p-p) -

Input current at Vg-17 = 2 V; 
clamp not active lg -

Contrast control range (Fig. 2) -

Input current when peak white 
limiter is active (V6-17 = 2,5 V) lg -

Input resistance V 6-17 > 6 V Ri 1.4 

Chrominance amplifier 

Input signal amplitude (note 2) V3-17(p-p) 55 

Minimum burst signal amplitude 
within the control range (peak-peak) 30 

Input impedance Z3-17 -

Input capacitance C3-17 -

A.C.C. control range 30 

Change of burst signal at output 
over whole a.c.c. control range -

Amplification pin 3 to pin 1g at 
nominal contrast/saturation (note 3) 32 

* At nominal contrast and nominal brightness. 

typ. 

12,0 

g5 

1,0 

0.45 

-

0,15 

max. 

max. 

13,2 v 
1,7 w 

-25 to +65 oc 

-25 to +150 oc 

max. 50 K/W 

max. unit 

13,2 v 
- mA 

- w 

- v 
0,7 v 

1,0 µA 

-17to+3 - dB 

5,5 - mA 

2,0 2,6 k.Q 

550 1100 mV 

- - mV 

g,o - k.Q 

4,0 6,0 pF 

- - dB 

- 1 dB 

- - dB 
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_____ r_o_A __ 3-56_s ____ J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Chrominance amplifier (continued) 

Chroma to burst ratio (note 3) - 3,8 - dB 

Max. output voltage range (pin 18) 
RL = 2 k.Q 4,0 4,5 - v 

Chrominance amplifier distortion 
at V8-17(p-p) = 2 V (output) 
up to V3-17(p-p) = 1 V (input) d8-3 - 3,0 5,0 % 

Frequency response between 0 and 5 MHz - - -2 dB 

Saturation control range (Fig. 3) 50 - - dB 

Saturation control input current at 
V5_17 <6 V 15 - 1 20 µA 

Input impedance for V5 between 
6 and 10 V Zi 1,4 2,0 2,6 k.Q 

Input impedance when colour 
killer is active Zi 1,4 2,0 2,6 k.Q 

Input impedance for V5 > 10 V 
(adjustment procedure) Zi 0,7 1,0 1,3 k.Q 

Tracking between luminance and chrominance 
over 10 dB of contrast control range - - 2 dB 

Cross coupling between luminance and 
chrominance amplifiers (note 4) - - -46 dB 

Signal-to-noise ratio at nominal input 
signal (note 5) S/N 56 - - dB 

Burst phase shift with respect to chrominance 
at nominal contrast/saturation (note 3) fl<p - - ±5 deg 

Chrominance amplifier output impedance Z18-17 - 25 - n 
Output current (pin 18) 118 - - 10 mA 

Reference part 

Phase-locked loop 

Catching range f;.f 500 700 - Hz 

Phase shift for± 400 Hz deviation 
of oscillator frequency fl<p - - 5 deg 

Oscillator 

Temperature coefficient of oscillator 
frequency TCosc - 2 3 Hz/K 

Frequency deviation when supply voltage 
changes from 10 to 13,2 V flfosc - 200 300 Hz 
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parameter 

Input resistance 

Input capacitance 

A.C.C. generation 

Voltage with nominal input signal 

Voltage without chrominance input 

Colour-off voltage 

Colour-on voltage 

Identification-on voltage 

Pin 2 voltage at nominal input signal 

Demodulator part 

Burst signal amplitude (peak-to-peak value) 
at pins 13 and 14 (note 6) 

Input impedance of pins 13 or 14 to pin 17 

Ratios of demodulated signals with equal 
signal inputs to pins 13 and 14 and 
no luminance input signal: 

(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 

Separation of colour difference 
channels 

Phase difference between (R-Y) signal 
and ( R-Y) reference signal 

Phase difference between (R·Y) and 
(B-Y) reference signals 

RGB matrix and amplifiers 

Output signal amplitudes (peak-to-peak 
value) at nominal luminance signal and 
contrast inputs (black-white) (note 3) 

Red channel output amplitude (peak-to-
peak value) at nominal contrast/satura-
ti on (note 3) and no luminance signal 
to (R-Y) 

symbol 

R 16-17 

C16-17 

V4_17 

V4_17 

V4_17 

V417 

V4_17 

V2-17 

V13-17(p-p) 

v 14-17(p-p) 

Z13, 14-17 

v 12-17 ---
V1Q-17 

V11-17 
----

V1Q-17 

V11-17 ---
v 12-17 

D.'[J 

D.'{J 

v 10-17(p-p) 
V11-17(p-p) 
V12-17(p-p) 

V1Q-17(p-p) 

min. typ. max. unit 

250 290 330 S1 

- - 10 pF 

- 5,0 - v 
- 2,5 - v 
- 3,2 - v 
- 3,5 - v 
- 2,5 - v 
- 5, 1 - v 

- 80 - mV 

I - 1,0 - I kS1 

- 1,78±10% -

- -0,51±10% -

- -0,19±10% -

- - -3 dB 

40 - - dB 

- - 5 deg 

85 90 95 deg 

4,5 5,0 5,5 v 

3,7 5,25 7,4 LJ 
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TDA3565 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Maximum peak white level (note 7) 9,0 9,3 9,6 v 

Maximum output current 110,11,12 - - 15 mA 

Red channel black level output when 
brightness control V 9-17 = 2 V V1Q-17 - 2,7 - v 

Difference between black levels 
in R, G and B outputs - - 600 mV 

Black level shift with picture content - - 40 mV 

Brightness control voltage range V9_17 see Fig. 3 

Brightness control input current at 
V9_17 = 2 V lg - - -50 µA 

Variation of black level with temperature - +0,35 1,0 mV/Ki 

Variation of black level with contrast 
control - 10 100 mV 

Relative spread between the three channel 
outputs - - 10 % 

Relative variation in black level between 
the three channels during normal 
variations of contrast and supply 
voltage - 0 20 mV 

Differential drift of black level over a 
temperature range of 40 oc - 0 20 mV 

Blanking level at the three channel 
outputs 1,9 2,1 2,3 v 

Difference in blanking level of the three 
channel outputs - 0 - rnV 

Differential drift of blanking levels 
over a temperature range of 40 oc - 0 - mV 

Tracking of output black levels with 
~Vbl Vp 

variation of supply voltage --x-- - 1, 1 -
vb1 ~Vp 

Signal-to-noise ratio of output signals 
(note 5) S/N 62 - -· dB 

Residual 4,4 MHz component in output 
signals (peak-to-peak value) - 25 50 mV 

Residual 8,8 MHz and higher harmonic 
components in output signals (peak-
to-peak value) - 25 50 mV 

Output impedance ZlQ,11,12-17 -·- 50 - n 
Frequency response of total luminance/ 

RGB amplifier circuits for 0 to 5 MHz - - -3 dB 

---~- ·- .L____ --
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parameter symbol min. typ, max. unit 

Sandcastle pulse detector 

Level at which RGB blanking is activated 1,0 1,5 2,0 v 
Level at which burst gate and clamping 

pulse are separated V7-17 6,5 7,0 7,5 v 
Delay between black level clamping and 

burst gating pulse 0.4 µs 

Lnput current at: 

V 7-17 = 0 to 1 V 
V7_17 = 1to8,5 V 
V7_17 = 8,5 to 12 V 

~---·-·-· , _____ ,,,...... ------ - -·- ---

20 
-1 J~~J 40 

2 

Notes to the characteristics 

1 " 

2. 

3. 

4. 

5. 

6. 

7. 

Signal with negative-going sync pulse, amplitude includes sync pulse amplitude. 

The signal indicated is for a colour bar with 75% saturation, so the chroma burst ratio of 2,2 : 1. 

Nominal contrast is defined as (maximum contrast --3 dB) and nominal saturation is (maximum 
saturation - 6 dB). 

Cross coupling is measured under the following condition; input signals nominal and contrast/ 
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 signal at that output. 

The signal-to-noise ratio is specified as peak-to-peak signal with respect to r.m.s. noise. 

These signal amplitudes are determined by the a.c.c. circuit of the reference part . 

When this level is exceeded the amplitude of the output signal is reduced via a discharge of the 
capacitor at pin 6 (contrast control). The discharge current is 5,5 rnA. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l __ T_D_A_3-56_6 __ _ 

PAL/NTSC DECODER 

GENERAL DESCRIPTION 

The TDA3566 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. 
Fu1tlu::1111ure il contains a iuminance ampi1f1er, an KGB-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 RG B 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= I 1 

V8-27(p-p) 

v4-27(p-p) 

V13, 15, 17-27(p-p) 

V12, 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 
The TDA3566 is a further development of the TDA3562A. It has the same pinning and almost the 
same application. The differences between the TDA3562A and the TDA3566 are as follows: 
·- The NTSC-application has largely been simplified. In the case of NTSC the chroma signal is now 

internally coupled to the demodulators, ACC and phase detectors. The chroma output signal (pin 28) 
is suppressed in this case. It follows that the external switches and filters which are needed for the 
TDA3562A are not needed for the TDA3566. 
Furthermore there is no difference between the amplitude of the colour output signals in the PAL 
or NTSC mode. The PAL/NTSC-switch and the hue control of the TDA3566 and the TDA3562A 
are identical. 

-- The switch-on and the switch-off behaviour of the TDA3566 has been improved. This has been 
obtained by suppressing the output signals during the switch-on and switch-off periods. 

- The clamp capacitors connected to the pins 10, 20 and 21 can be reduced to 100 nF for the 
TDA3566. The clamp capacitors also receive a pre-bias voltage to avoid coloured background 
during switch-on. 

- The crystal oscillator circuit has been changed to prevent parasitic oscillations on the third overtone 
of the crystal. This.has the consequence that optimal tuning capacitance must be reduced to 10 pF. 

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 out .. ut of the preamplifier is clamped to a fixed d.c. level by the black level clamping circuit. 
During t 1ree line periods after vertical blanking, the luminance signal is blanked out and the black 
level reft rence 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. Form 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. 
In the case of NTSC the chroma signal is internally coupled to the demodulators, ACC and phase 
detector. 
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FUNCTIONAL DESCRIPTION (continued) 

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 900 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 reset 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. 

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 R and 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 TDA3566 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 V and 8,5 V, nominal position 8,0 V. 
The hue control characteristic is shown in Fig. 5. 
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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 to the contrast control stage. The contrast control voltage is supplied to pin 6 
(high-input impedance). The control range is+ 3 dB to -17 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 Rs (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. 

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 off 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 
brightness 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 Vis available at the output. 
To prevent parasitic oscillations on the third overtone of the crystal the optimal tuning capacitance 
should be 10 pF. 
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RATINGS 

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

Supply voltage (pin 1) Vp = Vl-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) 

May 1985 

max. 

-25 to + 150 oc 

-25 to + 70 oc 

Rth j-a 40 K/W 
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CHARACTERISTICS 

Vp = V1.27 ~ 12 V; Tamb = 25 °C; unless otherwise specified _ -·· -----~~=~ sy~~~-- __ 11 __ mi~~. 
Vp - V1 27 10,8 

Ip= 11 -

f otal power dissipation Ptot 

parameter 
r··--·····-

Supply (pin 1) 

Supply voltage 

Supply current 

Luminance amplifier (pin 8) 

Input voltage (note 1) 
(peak-to-peak value) 

Input level before clipping 

Input current 

Contrast control range (see Fig. 2) 

Input current contrast control 

Chrominance amplifier (pin 4) 

Input voltage (note 2) 
(peak-to-peak value) 

Input impedance (pin 4) 

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 4 to pin 28 (note 3) 

Chrominance to burst ratio 
at nominal saturation (notes 2 and 3) 
at pin 28 

Maximum output voltage range 
(peak-to-peak value); R L = 2 kn 

Distortion of chrominance amplifier 

at V28-27(p-p) = 2 V (output) 
up to V4.27(p·p) = 1 V (input) 

Frequency response between 0 and 5 MHz 

Saturation control range (see Fig. 3) 

Input current saturation control (pin 5) 

Cross-coupling between luminance 
and chrominance amplifier (note 4) 

Signal-to-noise ratio 
at nominal input signal (note 5) 

Vg 27(p·p) 

Vg.27 

lg 

-15 

17 

V4.27(p-p) 40 

IZ4.27I 

C4.27 

30 

D.V 

G 34 

V28-27(p-p) 4 

d 

°'28-4 

50 

S/N 56 

-------

typ. max. unit 
.-~-~--+--

12 13,2 v 
80 110 mA 

0,95 1,3 w 

0,45 0,63 v 
v 

0, 1 11A 

+ 5 dB 

15 µA 

390 1100 m\! 

10 kS1 
6 ,-,:J pF 

dB 

dB 

dB 

12 dB 

5 v 

5 % 

-2 dB 

dB 

20 µA 

-46 dB 

-___LJ 
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CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Chrominance amplifier (continued) 

Phase shift between burst and chrominance 
at nominal contrast/saturation tJ.ip - - ±5 deg 

Output impedance of chrominance amplifier 1228-271 - 10 - n 

Output current 128 - - 15 mA 

Reference part 

Phase-locked-loop 
catching range (note 6) /);.f 500 700 - Hz 

phase shift for± 400 Hz deviation 
of fosc (note 6) tJ.ip - - 5 deg 

Oscillator 
temperature coefficient of oscillator 

frequency (note 6) TCosc - -2 -3 Hz/K 

frequency variation when supply voltage 
increases from 10 to 13,2 V (note 6) tJ.fosc - 40 100 Hz 

input resistance (pin 26) R26-27 280 400 520 n 

input capacitance (pin 26) C26-27 - - 10 pF 

A.C.C. generation (pin 2) 
control voltage at nominal input signal V2-27 - 4,6 - v 
control voltage without chrominance input V2-27 - 2,6 - v 
colour-off voltage V2-27 - 3,4 - v 
colour-on voltage V2-27 - 3,6 - v 
identification-on voltage V2-27 - 2,0 - v 
change in burst amplitude with temperature - 0, 1 0,25 %/K 

voltage at pin 3 at nominal input signal V3_27 - 5, 1 - v 

Demodulator part 

Input burst signal amplitude 
(peak-to-peak value 
between pins 23 and 27 (note 7) V23-27(p-p) 68 80 95 mV 

Input impedance 
between pins 22 or 23 and 27 1222-27 /23-271 0,7 1 1,3 kn 

Ratio of demodulated signals (note 8) 

(B-Y)/(R-Y) 
V17_27 

1,78 ± 10% --- - -
V13_27 

(G-Y)/(R-Y); no (B-Y) signal 
V15-27 

-0,51 ±10% --- - -
V13-27 

(G-Y)/(B-Y); no (R-Y) signal 
V15-27 

-0,19±10% --- - -
V17_27 
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PAL/NTSC decoder Jl TDA3566 

-------·--~------

~-p;ra~;ter - -
----~- - --- -"------

m~r symbol max. unit 

Dernudulc.lvr pd1t (l"11l11d1ed) 

Freq11ency response between 0 and 1 MHz C\'.17 -3 dB 
I 

40 
! 

dB Cross talk bet1.l\leen colour difference signals I 
Phase difference between ( R-Y) signal 

and ( R-Y) reference signals b.'{! 5 I deg 

Phase difference between ( R- Y) signal I 
and (B-Y) reference signals IJ.'{! 85 90 95 deg 

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 I-
<! 

Available output current Cl 
I- (pins 13, 15 17) I 13, 15, 17 10 mA z 
LJ.J Difference between black level and :2: 
0.. measuring level at the output for 
0 

I ....I a brightness control voltage at pin 11 
LJ.J 

of 2 V (note 9) b.V13, 15, 17-27 0 v > -
LJ.J 
Cl Difference in black level between the three 

channels without black current 
stabilization (note 10) b.V 100 mV 

Control range of black-current 
stabilization at Vbl = 3 V; V11-17 = 2 V ±2 v 

Black le\1el shift wi1h vision contents b.V 40 mV 

Brightness control voltage range see Fig. 4 

Brightness control input current I 11 5 µA 

Variation of black level with temperature b.V/b.T 0 mV/K 

Variation of black level with contrast* b.V 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%)* b.V 0 20 mV 

Differential black-level drift over a 
temperature range of 40 oc b.V 0 20 mV 

Blanking level at the RGB outputs vb1 0,95 1, 1 v 

* With respect to the measuring pulses. 
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TDA3566 

CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

RGB matrix and amplifiers (continued) 

Difference in blanking level of the 
three channels Vb1 - 0 - mV 

Differential drift of the blanking levels 
over a temperature range of 40 oc Vb1 - 0 10 mV 

Tracking of output black level D.Vbl Vp 
with supply voltage --x-- 0,9 1 1, 1 

vb1 D.Vp 

Tracking of contrast control between 
the three channels over a control 
range at 10 dB - - 0,5 dB 

Output signal during the clamp pulse 
(3 L) after switch-on Vo 7,5 - - v 

Signal-to-noise ratio of output signals 
(note 5) S/N 62 - - dB 

Residual 4,4 MHz signal at RGB outputs 
(peak-to-peak value) VR(p-p) - - 50 mV 

Residual 8,8 MHz signal and higher 
harmonics at the RGB outputs 
{peak-to-peak value) VR(p-p) - - 150 mV 

Output impedance of RGB outputs IZ13,15, 17-271 - 50 - n 
Frequency response of total luminance 

and RGB amplifier circuits 
for f = 0 to 5 MHz O' - -1 -3 dB 

Current source of output stage lo 2 3 - mA 

Difference of black level at the three 
outputs at nominal brightness* D.V - - 10 mV 

Tracking of brightness control - - 2 % 

Signal insertion {pins 12, 14 and 16) 

Input signals (peak-to-peak value) for 
and RGB output voltage of 4 V 
{peak-to-peak) at nominal contrast v 12, 14, 16-27{p-p) 0,9 1 1, 1 v 

Difference between the black levels 
of the RGB signals and the inserted 
signals at the output {note 11) D.V - - 100 mV 

Output rise time tr - 50 80 ns 

Differential delay time 
for the three channels td - 0 40 ns 

Input current I 12, 14, 16 - - 10 µA 

* With respect to the measuring pulses. 
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parameter 

Data blanking (pin 9) 

Input voltage for no data insertion 

Input voltage for data insertion 

Maximum input voltage 

Delay of data blanking 

Input resistance 

Suppression of the internal RGB 
signals when V9_27 > 0,9 V 

Sandcastle input (pin 7) 

Level at which the RGB blanking 
is activated 

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) 

Bias voltage (d.c.) 

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 

Input current during scan 
at pins 10, 20 and 21 (d.c.) 

Maximum charge/discharge current 
during measuring time 

NTSC 
Level at which the PAL/NTSC switch is 

activated (pins 24 and 25) 

Average output current (note 12) 

Hue control 

symbol 

V9_27 

V9_27 

v9-27(m) 

td 

R9-27 

V7_27 

V7_27 

V7_27 

td 

-17 

17 

17 

v18-27 

/1V 

118 

118 

V18-27 

v18-27 

R18-27 

I 10, 20, 21 

V24-25 

124 + 25(AV) 

min. typ. max. unit 

- - 0,4 v 

0,9 - - v 

- - 3 v 

- - 20 ns 

7 10 13 k.Q 

46 - - dB 

1 1,5 2 v 

3 3,5 4 v 

6,5 7,0 7,5 v 

- 0,6 - µs 

- - 1 mA 

- - 50 µA 

- - 2 mA 

3,5 5 7,0 v 

0,35 0,5 0,65 v 

- - 1 µA 

- - 10 mA 

8,5 9 9,5 v 

7,6 8 8,4 v 

1 1,5 2 k.Q 

- - tbf nA 

- 1 - nA 

- 8,8 9,2 v 

75 90 105 µA 

see Fig. 5 I M•Y 1985 1283 
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TDA3566 J 
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 for the ( 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 brightness 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 k.Q 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. The width of the burst gate is assumed to be 4 µs typical. 
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TDA3566 

lines 

vertical blanking IV) 

black level 
reference voltage (V+3H) 

blanking pulse I BL 1) 

blanking pulse I BL2) 

blanking pulse I BL3) 

insertion pulse { 3 L) 
(control via pin 11 l 

black current 
information pulse (M) 
(pin 18) 

clamp pulse I LO) 

clamp pulse I L 1 ) 

clamp pulse I L2) 

clamp pulse I L3) 
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Fig. 9 PAL/SE CAM application circuit diagram using the TDA3590 and TDA3566. 

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 DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l TDA3586 

--

HORIZONTAL AND VERTICAL SYNC PROCESSOR 

GENERAL DESCRIPTION 

This synchronization circuit for colour TV receivers incorporates a voltage-controlled reference 
oscillator from which the horizontal/vertical synchronization is derived. Division of the reference 
frequency to obtain the horizontal and vertical frequencies is performed by triggered divider networks 
and phase relationships.between the waveforms are maintained by phase-locked loops. Horizontal and 
vertical output driver stages are provided. 

Features 

• Positive video input; capacitive coupling (source impedance< 200 n) 

• Adaptive sync separator; slicing level at 50% of sync amplitude 

• Internal vertical pulse separator with double slope integrator 

• Video identification and mute function 

• Reference voltage-controlled oscillator operates with low-cost 503 kHz ceramic resonator 
(32 x horizontal frequency) 

• Phase comparator 1 controls phasing between horizontal sync and horizontal scan: with no tv 
signal, or when in VCR mode, the loop gain is increased by 3-times for faster synchronization 

• Phase comparator 2 controls phasing between horizontal flyback and horizontal scan 

• Horizontal ramp generator 

• Horizontal output driver with constant duty cycle 

• Sandcastle pulse generator (three levels) 

• Vertical timing logic and 50/60 Hz identification 

• Vertical ramp generator with automatic amplitude compensation for 60 Hz mode 

• Vertical output driver 

• Open-collector vertical blanking output 

• Pulse output for keyed a.g.c. 

• Protection feature switches off the horizontal drive: 
during the next horizontal flyback; 
permanently after three transitory failures have been sensed; 
permanently when a constant failure condition is sensed. 

PACKAGE OUTLINE 

28-lead OIL; plastic (SQT;117). 
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Horizontal and vertical sync processor l TDA3586 

RATINGS 

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

Supply voltage (pin 8) Vp = V8-6/21 max. 13,2 v 
Voltages at: 

pins 1 and 2 v 1-6/21 · v 2-6/21 0 to Vp v 
pin 16 v 16-6/21 0 to Vp v 
pin 20 V20-6/21 max. Vp V 

pin 23 V23-6/21 0 to Vp v 
pin 24 V24-6/21 0 to Vp v 
pin 26 V26-6/21 0 to 8 v 
pin 27 V27_5;21 1 to Vp v 
pin 28 V28-6/21 0 to Vp v 

Currents at: 
pin 3 -\3 max. 20 mA 

pin 4 14 -200 to + 10 mA 

pin 7 17 -150 to +10 mA 

<( pin 10 110 -10 to + 150 mA 
I-
<( pin 11 I 11 -30 to + 30 mA 
0 
I- pin 12 I 12 -10 to +10 mA 
2 
w pin 20 120 max. 20 mA 
~ 
c.. pin 24 124 -5 to + 20 mA 
0 
...J Total power dissipation Ptot 2 w w max. 
> Storage temperature range Tstg -25 to + 150 oc w 
0 

Operating ambient temperature range Tamb 0 to + 70 oc 

CHARACTERISTICS 

Vp = V8-6/21=12 V; Tamb = 25 °c; as measured in Fig. 1; unless otherwise specified 

parameter symbol min. typ. max. unit 

Composite video and sync separator 
input (pin 27) 

Positive video input signal; internal 
black level determination 

Standard signal (peak-to-peak value) V27(p-p) 0,2 1,0 3,0 v 
Generator resistance RG - - 200 n 
Input current during sync -\27 - 40 - µA 

Input current during video 127 - 5 - µA 
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TDA3586 J 
CHARACTERISTICS (continued) 

parameter 

Composite sync generation (pin 26) 

Horizontal slicinci level at 50% of sync 
pulse amplitude { V27-21 (p-p) < 1,5 V} 

Current during sync 

Current during video 

Internal vertical sync pulse generation 

Vertical slicing level at 50% 
between black level and 
horizontal slicing level 

Pulse for keyed a.g.c. 
(pin 20, open collector) 

With no video input, pin 20 voltage is at 
high level 

Output current 

Saturation voltage at 120 = 5 mA 

Width of key pulse (sync pulse 
is always inside the key pulse) 

Voltage-controlled oscillator 
(pins 17, 18 and 19) 

Operating voltage 

Horizontal frequency control range: 
minimum frequency 

maximum frequency 

Phase comparator 1 (pin 22) 

Loop gain low 

Output current 

Transfer gain 

Loop gain high 

Output current 

Transfer gain 

VCR switching (pin 23) 

symbol 

120 

V2Q-6 

V18-6 

fHmin 

fHmax 

122 
-122 

122 
-122 

min. 

6,5 

5 

16, 1 

0,35 
0,35 

typ. 

340 

17 

8,0 

0,5 
0,5 

1,2 

1,5 
1,5 

3,6 

max. 

5 

0,4 

9,0 

13,2 

15,2 

0,65 
0,65 

2 
2 

unit 

µA 

µA 

mA 

v 

µs 

v 

kHz* 

kHz 

mA 
mA 

kHz/µs 

mA 
mA 

kHz/µs 

VCR mode selected V23-6/21 - < 1,5 V J 
VCR mode not selected Pin 23 open circuit -

Input current (V23-21 _=_0_V_) _______ -__ 12._3 __ ~~3_0_~j----~J __ 2_00 _____ µA __ 

* For Vp = 11to13 V; f = 503 kHz; TK = 30 10-6 /K. 
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Horizontal and vertical sync processor 

parameter 

Video identification (pins 24 and 25) 

Output saturation voltage at I 24 5 rnA 
without video sig11al 

Outp11t volt;ige at I 24 ~ '2,5 rnA and 
60 Hz video signal 

Output current vvi I h 50 Hz video signal 

Cirarging cur rem 

Charge/discharge current ratio 

Threshold level for riositivelv increasing 
voltage 

Hysteresis 

Horizontal ramp generator 

Cn ~ 3,3 nF; circuit in sync 

Sawtooth amplitude 

Charging current 

S:rvvtooth startimJ level ( ri(J. 2) 

Dead time (Fig. 2) 

Sandi:astle pul~e gr>1wr:itoi (pin l \ 

Voltage level for b1m': ke,1 ;it 

I] "j '~ to <1 ITI/.\ 

Voltaw~ level for horizontal blanking 
at t I ·1 'I 0 to ·1 mA 

Voltar~e level frn- tic:il b!:mi1ing 

Delay betw;?en ce:itre sync pulse and 
leading edge of burst key pul~;e 

Width of bur't key pulse 

Horizontal blanking tirne 

Vertical blankin(J time (starting frorn 
reset of vertical divider) 

Horizontal flyback input (pin ! 2) 

Threshold for blanking 

rhreshold for phi1se comparator::> 

Phase comparator? (pin 16) 

Charging current 

Charge/discharge current ratio 

Delay between cornparable edges of 
waveforms for phase cornp:irators 

1 and 2 

symbol 

V24 6/21 

V246/21 

124 

--125 

--25/+125 

V256/21 

lW256/21 

V13(pp) 

--113 

V13-6/21 

to 

v 11-6/21 

V11-6/21 

V116/21 

'11 

V126/21 

V1;.>6/21 

I 15 

+115/ 115 

min. 

5 

0,5 

4,0 

250 

132 

1 '1 

5,8 

9,0 

3,9 

1,9 

2,15 

3;7 

0, 1 

0,4 

0,95 

1,5 

typ. 

6 

0,75 

3 

4,5 

2,7 

155 

1,22 

6,0 

4,5 

2,5 

4.0 

-l 
I 

flyback pulse 

21 

0,3 

3 

0,6 

2,0 

max 

1,5 

7 

5 

1,0 

5,0 

550 

178 

1,32 

7 

5,2 

3,1 

3, 15 

5,0 

0,5 

3,5 

0,8 

1,05 

2,5 

l 
I 

ll 11 it 

v 

v 
µA 

rn/.\ 

v 
mV 

v 
11A. 

v 
/JS 

v 

v 
v 

µs 

µs 

lines 

v 
v 

mA 

µs 
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TDA3586 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Horizontal drive output 
(pin 10, oper collector) 

Saturation voltage at I 1 o = 20 mA VlQ-6/21 - - 0,5 v 
Horizontal drive pulse width 

(constant duty cycle; voltage level 
high during horizontal flyback) 26 28 30 µs 

Phase comparator 2 delay range 14 16 17 µs 

Vertical divider logic (TV mode) 

Timing of no-sync signal 315 lines 

Timing of search window 247 - 359 lines 

Timing of 50 Hz window 309 - 315 lines 

Timing of 60 Hz window 255 - 267 lines 

Vertical divider logic (VCR mode) 

Timing of no sync signal 327 lines 

Timing of search window 247 - 359 lines 

Timing of 50 Hz window 299 - 327 lines 

Timing of 60 Hz window 247 - 279 lines 

Vertical ramp generator (pin 5) 

Internal current source -15 65 80 95 µA 

Additional current supplied when 
in 60 Hz mode -15 15 20 25 µA 

Discharge time at C5 = 470 nF - 64 - µs 

Vertical sawtooth output (pin 3) 

Sawtooth starting level (Fig. 2) V3_5 1,0 1,26 1,4 v 
Sawtooth starting level drift with 

temperature - - 1,5 % 

Sawtooth amplitude (peak-to-peak value) 
atl3=10mA V3(p-p) - 3,3 - v 

Vertical amplifier differential inputs 
(pins 1 and 2) 

Input c·Jrrent Ii, 12 - - 10 µA 

Common mode range 2 - 8 v 

Vertical protection 

Condition for continuous vertical blanking ~V1-21 - - 35 mV 
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Horizontal and vertical sync processor 

parameter 

output (pin 4) Vertical drive 

Output curren 

Voltage gain o 

t 

f vertical amplifier 

Vertical blank 
(pin 7, open c 

ing output 
ol lector) 

itage at i7 = 15 mA Saturation vo 

Duration of ve rtical blanking and 
vertical pro tection 

cuit input (pin 28) Protection cir 

Condition for 

Maxirnurn the 

Input current 

Condition for 

Normal opera 

protection function active 

rrnal drift 

when V28-6/21 = V14-6/21 

protection function inactive 

tion of protection function 
drive switched off during (horizontal 

next horizo ntal flyback) 

cuit delay (pin 15) Protection cir 

Charging curre 

Charge/discha 

Charging tirne 

Charge/discha 

nt 

rge current ratio 

rge ti me ratio 

nee input (pin 14) Current refere 

External resist 

Voltage refere 

Maximum the 

or (pin 14) = 3,32 kD ± 1% 

nee 

rmal drift 

symbol 
--+-

-14 

Gv 

V7 6/21 

V28-6/21 

128 

V23.5;21 

V28-6/21 

-115 

-l15/+l15 

t15 

V14-6 

min. 

-

160 

-

-

-

-

-

1,37 

-

70 

0,8 

3 

1,6 

1, 18 

-

starting 
level 

----------- V6/21 
7Z80492 

Fig. 2 Horizontal sawtooth waveform. 

l TDA3586 

--
typ. max. unit 

- 80 mA 

- 600 

- 0,5 v 

21 - lines 

- < 1,15 v 
- 1,5 % 

- 3 µA 

- Vs v 

- <V14-6/21 v 

- 130 µA 

- 1,2 

4 5 µs 

2,0 -

1,26 1,35 v 
- 1 % 
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l TDA3590A 

SECAM PROCESSOR CIRCUIT 

GENERAL DESCRIPTION 

The TDA3590A 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 
SE CAM 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 SECAM (peak-to-peak value) 
Output signal PAL (peak-to-peak value) 

at V16(p-p) = 1,2 V 
Output signal SECAM (peak-to-peak value) 

Identification 

• Divider circuit to provide 4,4 MHz carrier 
from 8,8 MHz signals generated in 
TDA3560/61 /61 A/62A/66 

• Sandcastle pulse detector 
• SECAM switch and PAL matrix 
• Video amp I ifier 
• Pin compatibility with TDA3590, TDA3591 

and TDA3591 A when application requires 
SECAM ident priority (does not apply with 
PAL ident priority) 

Vp = V17_2 
Ip= 117 

v4-2(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 
500 mV 

Input voltage range for horizontal identification (pin 5) 
Input voltage range for vertical identification (pin 5) 
Voltage at pin 6 for PAL 

V5_2 
V5_2 
Va-2 
Va-2 

Oto 8 V 
10,5 to 12,0 V 
typ. 10,2 v 

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 SECAM 

PACKAGE OUTLINE 

24-lead DI L; plastic (with internal heat spreader) (SOT-101 Bl. 

typ. 7,0 v 

V19_2 typ. 
V19_2 typ. 
V19_2 typ. 

v 16-2(p-p) typ. 
v15-2(p-pJ typ. 

V11;12-2(p-p) typ. 
typ. 
typ. 

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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~~~~SE-C-AM~pro_re_s~-r-ci-rcu-it~~~~~~~~~~~~l-~-T-D-A3_5_9_0_A~~ 
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 SE CAM/not-SE CAM identification detector. 
7. Divider circuit input of 8,8 MHz from the PAL decoder. 
8. Chrominance signal output comprising PAL or processed SE CAM (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 SE CAM switch/PAL matrix. 
12. Delayed chrominance input to SE CAM 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 SE CAM 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 SE CAM 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 (B-Y) at the de-emphasis output (pin 20) is 1,78. The external de-emphasis 
components of R = 1 kn and C = 470 pF give a spread at the internal de-emphasis network< 20%. 
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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 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 has the same phase position as the ( R-Y) burst for magenta colour. 

The chromihance 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 SECAM signals. 

Identification 

Identification of the SECAM signal is performed using the fact that only SECAM has a line-to-line 
difference in demodulated voltage level. This is detected 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 SECAM 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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detected burst 
gate pulse 

pulse generator 
pulse 'A' output 

pulse generator 
pulse 'B' output 

J·----- 4µs ------.--·L 
--1 I- 0,2 µs 0,3 µs --1 

J----- 2,6µs ------~I 

__ l·-1.5µs ·L 
7Z87650 

Fig. 2 Burst gate timing pulse generation. 

PAL matrix and SECAM switch 

The PAL matrix and SE CAM 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/notSECAM 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-SE CAM. 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 (continued) 

SECAM The initial high voltage level (± 10,2 V) at pin 6 caused by channel switching 
sets the TDA3590A in the not-SECAM 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 SECAM detection is delayed by the action of pin 6 external 
circuit and commences when pin 6 approaches 9, 1 V. The SECAM 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 SE CAM 
for the TDA3590A and PAL for the PAL decoder, together giving a system 
operation in the SE CAM mode. 

Black-and-white The TDA3590A is initially set in the not-SE CAM 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 I 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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Ptot 

Tamb 

Tstg 

max. 

-25 to+ 65 oc 

-25 to + 150 oc 



~~~~-SE-C-AM~pr-ore-s-so-r-cir-cu-it~~~~~~~~~~~~-~~~~T-D_A_3_5_9_0_A~~-
CHARACTERISTICS 

Vp = V 17-2 = 12 V; T amb = 25 °c; unless otherwise specified. The parameter values are valid only 
when the reference tuned circuit has been aligned as detailed in note 1. 

I :~;:~ --- u--- --- - -T,;;b,, -TITT'1 typ 

I Supply voltage range (pin 17) ! V17_2 I 10,8 I 12,0 i 
! I I I 

: 117 I I 100 Supply current (pin 11) 

Input current (pin 18) 

Total power dissipation 

Chrominanre amplifier and demodulator 
Input signal PAL (peak-to-peak value) 

Input signal SE CAM (peak-to-peak value) 

· i I 
; lrn l I 
I p ! 1· 1,2 
i tot 

V4_2(p-p) 

v4-2(p-p) 

R4_2 

15 

I 

I 
I 100 

I 10 

max. 

13,2 

170 

1, 1 

300 

Input resistance (pin 4) 

Input capacitance (pin 4) 

I
I ! 5 

(R-Y)/(B-Y) ratio before modulation (pin 20) 

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 

Output signal SE CAM (peak-to-peak value) 

Output impedance 

Input voltage for clamping on back porch 
of colour difference signals 

Input voltage for artificial black level 
insertion after demodulation 

Input resistance between pins 23 and 24 

Input capacitance between pins 23 and 24 

Linearity of {B-Y) signal (pin 8) (note 3) 

Linearity of (R-Y) signal (pin 8) (note 4) 

Input resistance (pin 5) 

1 Chrominance demodulator zero point 
stability (pin 20) (note 5) 

Offset {B-Y) black level (pin 8) at fo clamping; 
foffset = 4,4 MHz 

Offset (R-Y) black level (pin 8) 
at fo clamping; foffset = 4,4 MHz 

i V8-2(p-p) 

V8-2(p-p) 

IZ8-21 

to 

2 

85 

88 

1,78 

I 

I 
I 900 

I 500 
I 
I 65 

I 

I 
I 

I 4 
I 
I 12 

I 92 

I 95 

1 10 

5 

-15 

-25 

0,5 

unit 

v 

mA 

µA 

w 

v 
mV 

krl.. 

pF 

mV 

mV 

n 

v 

v 

krl. 

pF 

% 

% 

krl. 

kHz 

kHz 

kHz 

October 1983 1305 



TDA3590A J 
CHARACTERISTICS (continued) 

1~1 :;:::~:.=-SECAM/" .. :cA:--p~,~,-:-m'~ t ~1 ~,;~r· 1 

Input voltage range for horizonta I I ' I : I i 
identification (pin 5) i V5_2 0 i - ! 8 [ V I 

I Input voltage range for vertical ! I 1 

. identification (pin 5) ! V5_2 10,5 · 12,0 V 

Voltageatpin6forPAL V5_2 10,2 V 

Voltage at pin 6 for SE CAM V5_2 7,0 V 

Identification ON for SECAM V6-2 10,7 V 

Colour OFF for SECAM 

Colour ON for SE CAM 

Voltage at pins 9 and 10 for SE CAM 

Voltage between pins 9 and 10 for SE CAM 

Permissible voltage range at 
pins 9 and 10 for PAL 

Sandcastle pulse detector and 
clamping pulse generator 

Voltage level at which the vertical 
blanking pulse is separated 

required pulse amplitude 
(peak-to-peak value) 

Voltage level at which the horizontal 
blanking pulse is separated 

required pulse amplitude 
(peak-to-peak value) 

Voltage level at which the burst 
gating pulse is separated 

required pulse amplitude 
(peak-to-peak value) 

Input current at V 19-2 = 7 V 

Carrier generator (note 6) 

Input signal from TDA3560/61/61 A/62A/66 
(peak-to-peak value) 

Input resistance 

Input capacitance 
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V6-2 

V5_2 

V9-2; 10-12 

V9-10 

V9-2; 10-2 

V19-2 

V19_2(p-p) 

V19_2(p-p) 

V19-2 

v19-2(p-p) 

119 

v7-2(p-p) 

R7-2 

C7_2 

9,8 

9, 1 

10,5 

! 3 

v 
v 
v 
mV 

6,8 10,2 v 

1,0 

2, 1 

3,0 

4, 1 

6,7 

7,8 

150 

1,5 

3,5 

7,2 

i 
i 

2,0 

2,9 

4,0 

6,6 

7,7 

40 

v 

v 

v 

v 

v 

v 
µA 

I mV 

4 I kn 

5 ___ l-.----"'--pF_ ..... 



~~~~~S-E_C_A_M_p-ro_re_s-so_r_c-ir-cu-it~~~~~~~~~~~~~~~~~~~-T-D-A~3-5_9_Q_A~~~-
E~~~~-~~--:-_ -•--~----~:~-~----------=---- ·-r_~~~boc=--
1 Luminanre amplifier 1 
I, Input signal (peak-to-peak value) I v16-2(p-p) 

Chrominance input signal when no luminance 
I information is present (peak-to-peak value) I V 16-2(p-p) 
I I Gain (pin 16 to 15) at f15 = 4,4 MHz G15.15 

Input current (pin 16) 

Input resistance during clamping (pin 16) 

Output impedance (pin 15) at I 15 = 2 mA 

Frequency response at-3 dB (pin 16 to 15) 

Gain (pin 16 to 8) at f15 = 4,4 MHz; 
not-SECAM condition 

! I Frequency response at -3 dB (pin 16 to 8) 
I not-SECAM condition 

I
I PAL matrix and SECAM switch 

Burst signal amplitude (peak-to-peak value) 

Input resistance 

i Input capacitance 

/ Amplification for PAL 

I
I 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): 
I lower voltage level 

~~e~ ~~~~~~~--~~v-~~---------

i 115 

I 

V11; 12(p-p) 

R11; 12-2 

C11; 12-2 

A 

A 

D.A 

IZ13; 14-21 

min. 

6 

0,5 

>2,6 

tVP:l_ ~ ~~T";, I 
1,2 ! 1,7 v 

i 

i 
! 1 v i 

8 

7 

5 

60 

900 

3 

0 

6 

50 

0,5 

3,5 

2,5 

<0,4 

dB I 
µA 
k.Q 

n 
MHz 

dB 

MHz 

mV 

n 
pF 

dB 

dB 

dB 

deg 

n 

v 

v 
v 

! 
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______ r_o_A_3_s_go_A __ 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 SE CAM signal input to pin 4 at 100 mV (peak-to-peak value) without deviation during 
a red and blue line (SECAM 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. ( R-Y) linearity is defined by Vout(cyan)!V out( 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: SECAM 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 SE CAM 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 
SE CAM 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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~~~~~S-EC_A_M~p-ro-re-ss_o_r-ci-rc-ui-t~~~~~~~~~~~~~~--~~-~~T-D-A~3-5_9_0_A~~~~ 
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 SE CAM 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 SE CAM. 
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 SE CAM reception this signal carries differential a.c. current information about the phase 
relationship of the 4,4 MHz dividers of both I 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 SE CAM switch circuit is selected by system identification of SE CAM reception. The inputs to the 
SECAM switch are the sequentially modulated quasi-PAL signals, direct and delayed, to pins 11and12 
respectively. The SECAM 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 SE CAM reception the luminance signal is delayed approximately 470 ns by an external delay 
line to equalize the SE CAM 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 V is 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 kil 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 
chrorninance 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) (8-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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APPLICATION INFORMATION (continued) 
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DEVELUPMcNI UAIA 
This data sheet contains advance information and 

specifications are subject to change without notice. l TDA3592A 

--

SECAM-PAL TRANSCODER 

GENERAL DESCRIPTION 

The TDA3592A transcoder circuit converts SE CAM input signals into true PAL signals. It can be used 
in <:Ornbination with all types of PAL decoder. 

Features 

• Limiter input for chrominance signal 
• SECAM demodulator 
• Clamp circuits and de-emphasis for 

colour difference signals 
• Modulator to provide true PAL signals 
• 4,4 MHz oscillator 
• Sandcastle pulse detector 

QUICK REFERENCE DATA 

Supply voltage 
Supply current at Vp = 12 V 
Supply current at Vp = 5 V (SECAM only) 

Chrominance amplifier and demodulator 

Input signal SECAM (peak-to-peak value) 
Input signal SECAM (peak-to-peak value) 
Output signal PAL (peak-to-peak value) 

when input to pin 3M= 280 kHz 

Identification 

Input voltage range for horizontal 
identification (pin 4) 

Input voltage range for vertical 
identification (pin 4) 

Identification at pin 6 
Slicing level reference voltage (pin 5) 

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 

PACKAGE OUTLINE 

• Identification circuit for horizontal 
and vertical SECAM identification 

• Can be used with all types of PAL decoder 
• Power-saving feature operates when 

supply voltage falls to (typ.) 5 V: 
SECAM processing shuts down but 
SE CAM signal path remains active 

Vp= V17_1 typ. 12 v 
Ip = 117 typ. 90 mA 
Ip= 117+113 typ. 20 mA 

V3_1 (p-p) max. 1100 mV 

V3_1 (p-p) typ. 100 mV 

V9_1(p-p) typ. 550 mV 

V4_1 4, 1 to VsuP v 

V4_1 0 to 2,9 v 
V5_1 typ. 10,6 v 
V5_1 typ. 7,0 v 

v 19-1 typ. 1,5 v 
v 19-1 typ. 3,5 v 
v 19-1 typ, 7,0 v 

v 16-1 (pp) typ. 1,2 v 
G15_15 typ. 7 dB 

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

1. Ground. 

2. Limiter feedback. 

3. Limiter input: chrominance input SE CAM; identification input SE CAM/SE CAM. 

4. Identification selection input using a d.c. level to preset the identification mode of horizontal/ 
vertical detection. 

5. Storage capacitor input to identification slicing level circuit. 

6. Storage capacitor input to SE CAM/SE CAM identification circuit. 

7. Double time-constant input to SECAM/SECAM identification circuit. 

8. 4,43 MHz oscillator. 

9. Sequentially modulated output. 

10. Decoupling capacitor. 

11. Direct input chrominance signal. 

12. Delayed input chrominance signal. 

13. PAL/PAL input signal from PAL decoder. 

14. Chrominance output signal. 

15. Luminance output signal. 

16. Luminance/SE CAM input signal. 

17. Positive supply voltage (Vp). 

18. Decoupled positive supply voltage. 

19. Three-level sandcastle pulse input. 

20. De-emphasis circuit connection: R = 560 !J.; C = 910 pF. 

21. Storage capacitor connection for ( R-Y) clamp. 

22. Storage capacitor connection for (B-Y) clamp. 

23. Demodulator reference tuned circuit: nominal frequency= 4,33 MHz; nominal QL = 2,45. 

24. As for pin 23. 
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FUNCTIONAL DESCRIPTION 

Demodulation 

The chrominance and identification demodulators of the TDA3592A both share the same reference 
tuned circuit (pins 23 and 24). The identification circuit automatically detects whether the incoming 
signal is SECAM or SECAM (NTSC, PAL or black-and-white). 

When the incoming signals are PAL they are diverted via pin 16 to the chrominance output at pin 14 
and no signal demodulation takes place. The delay line connected to pin 16 delays the signals to 
equalize the delay of the SE CAM-PAL transcoding process. When SE CAM signals are received, the 
PAL signal path is switched off. 

Incoming SE CAM signals are applied to pin 3 via an external bell filter. The signals are amplified, 
limited and then demodulated. 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. With all conditions at pin 4, artificial black levels are inserted during the horizontal 
blanking period. This is done because of the possibility of horizontal burst signals not being available. 
The artificial levels may not be identical to the detected black level due to circuit spread but this can 
be corrected by detuning the reference tuned circuit. 

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 {B-Y) at the de-emphasis output 
(pin 20) is 1,78. 

Modulation 

A burst signal is reinserted into the combined SE CAM signal at the input to the PAL modulator. At 
this input the phase relationship for magenta colour is +(R-Y) and ··-(B-Y). The modulation carriers 
for the (R-Y) and (8-Y) signals are 90° out of phase; for a magenta colour the modulated (R-Y) 

component has the same phase position as the (R-Y) burst. The (B-Y) burst is modulated 180° out of 
phase with respect to the (B-Y) component of a magenta-coloured input signal. 

Identification SECAM/SECAM 

Identification of the SE CAM signal is performed using the fact that only SE CAM signals have a line-to· 
line difference in voltage leyel. The identification circuit compares the phase of the demodulated voltage 
difference wav.eform with the phase of the flip-flop output. If the phase relationship is not correct, the 
flip-flop is reset by an extra pulse from the flip-flop trigger generator. For horizontal identification the 
phase comparison is performed during the 1,6 µs period of pulse 'B' (see Fig. 2). When vertical identi­
cation is selected, the comparison is performed only during the horizontal scan of the vertical blanking. 
The SE CAM identification circuits operate when selected by the voltage on pin 4; this may be horizontal, 
vertical or combined horizontal and vertical identification, depending on the switching arrangements of 
pin 4. 
These are as follows: 

Horizontal identification preset when V 4-1 < 2,9 V; 

Vertical identification preset when V 4-1 > 4, 1 V; 

Horizontal/vertical combination when sandcastle pulse is present on pin 4. 

Information obtained from the identification detector is also used for colour killing and, if required, 
for switching to PAL. 
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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 
modulator burst and to sample the (R-Y) and (B-Y) clamping pulse generators. A (R-Y) clamping pulse 
is generated only during a red line and a (B-Y) clamping pulse only during a blue line. Pulse 'B' times 
the SECAM horizontal identification. 

::::~:i.:""' j ,,, ------IL 
--.1 I-+- 0,2 µ.S 0,3 µS _____..\ ..----. 

pulse generator J ~ 5 _.I 
pulse 'A' output - ' µs 

~----

pulse generator ___________ l-'·'~-L pulse 'B' output . 

7280974 

Fig. 2 Burst gate timing pulse generation. 

Carrier generation 

The carrier signal for the PAL modulator is obtained from a 4,4 MHz oscillator. An internal Miller 
integrator operates in conjunction with the decoupling capacitor at pin 10 to provide the required goo 
phase shift. 

PAL matrix 

The signal output from the PAL modulator at pin 9 is sequentially modulated with (R-Y) burst phased 
in the +(R-Y) direction, and (B-Y) burst phased in the -(B-Y) direction. This PAL signal is applied 
directly to pin 11 and via a 64 µs delay to pin 12. A true PAL signal is constructed in the PAL matrix 
by means of an additional/substraction process using the delayed and undelayed inputs. 

Coupling of identification systems 

Coupling of a TDA3592A and a PAL decoder can be performed to obtain an optimum identification 
system. The system operates using the functions of pins 13, 6 and 7: the voltage level at pin 13 is 
controlled by the PAL/PAL detection of the PAL decoder; and the voltage level at pins 6 and 7 are 
functions of SE CAM/SE CAM detection in the TDA3592A. 
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FUNCTIONAL DESCRIPTION (continued) 

Coupling of identification systems (continued) 

The circuit action is as follows and is summarized in Table 1. 

Channel switching 

PAL 

SE CAM 

Black-and-white 

During channel switching pin 6 is taken rapidly to a high voltage (± 10,2 V), 
this corresponds to the SECAM mode of the TDA3592A. 

The high voltage level at pin 6 caused by channel switching is maintained 
by the TDA3592A when it recognizes the signal as SE CAM (this condition 
is maintained even if reflected PAL signals are present). The PAL decoder 
recognizes the signal as PAL and takes pin 13 of TDA3592A to a voltage 
greater than 1,7 V. The TDA3592A is now held in the SECAM condition 
by an internal current source at pin 6. 

The initial high voltage level (+ 10,2 V) at pin 6 caused by channel switching 
sets the TDA3592A in the SE CAM mode and during this time the PAL 
decoder detects a PAL signal. This causes a voltage at pin 13 of< 1, 1 V which 
prevents the internal current source of TDA3592A maintaining the high 
voltage level of pin 6 which, in turn, allows the TDA3592A to detect SE CAM. 
The initiation of SE CAM detection is delayed by the action of the external 
circuit at pins 6 and 7 and commences as pin 6 approaches 9,0 V. The 
SECAM signals are converted by TDA3592A to PAL signals at pin 14, which 
results in the PAL decoder switching to the PAL mode (the TDA3592A 
remains in the SECAM mode). 

The TDA3592A is initially set in the SE CAM mode as previously described. 
The PAL decoder detects PAT and the TDA3592A detects SE CAM which 
results in a system operation in the colour-killing mode. 

Table 1 System operating modes 
---·~-·-·--~---------.---·-------.----------

TDA3592A 

SE CAM 

SE CAM 

SE CAM 

SE CAM 

PAL decoder mode 

PAL 

PAL 

PAL 

PAL 
--·-.. ------·--·- ··--- ----------------

System priorities 

System operating mode 

SE CAM 

condition not used 

PAL 

black-and-white 

When TDA3592A pin 13 is connected to the PAL/PAL output of a PAL decoder, the system will give 
PAL priority in signal identification. Connecting TDA3592A pin 13 to ground will give SECAM priority. 

Luminance and chrominance signal paths 

The signal input at pin 16 is clamped by a circuit which detects the top of the luminance signal sync 
pulse. This clamp, the luminance signal path to pin 15 and the SECAM signal path to pin 14 remain 
active when the supply voltage falls to (typ.) 5 V. At this level of supply voltage the SE CAM processing 
circuits are switched off, giving a reduction in total power dissipation. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134 

Supply voltage (pin 17) Vp = V17.1 

Total power dissipation 

Operating ambient temperature range 

Storage temperature range 

CHARACTERISTICS 
Vp = V17.1=12 V; Tamb = 25 °C; uniess otherwise specified. 

max. 13,2 V 

max. 1,9 w 
-25 to+ 65 oc 

-25 to+ 150 oc 

The parameter values are valid only when the reference tuned circuit has been aligned as detailed in 
note 1. 

parameter symbol min. typ. max. unit 

Supplies 
Supply voltage (pin 17) V17.1 9 12 13,2 v 
Supply current (pin 17) 117 65 90 115 mA 

Supply current (pin 17) at V17.1 = 5 V 117 16 20 24 mA 

Supply voltage (pin 18) V18-1 8,8 11,8 13,2 v 
Supply current (pin 18) 113 20 - 80 µA 

External capacitance (pin 18) C18-1 - - 10 µF 

Total power dissipation Ptot - 1,08 1,38 w 
Thermal resistance, junction to ambient Rthj-a - 40 45 K/W 

Chrominance amplifier and demodulator 
Input signal SECAM (peak-to-peak value) V3.1(p-p) - - 1100 mV 

Input signal SECAM at which correct 
limiting occurs (peak-to-peak value) V3.1(p-p) 15 100 300 mV 

Input resistance {pin 3) R3-1 10,0 12,5 15,0 kn 

Input capacitance {pin 3) C3.1 - - 5 pF 

Input resistance between pins 23 and 24 R23-24 3,2 4,0 4,8 k.Q 

Input capacitance between pins 23 and 24 C23-24 - 12 - pF 

De-emphasis output resistance {pin 20) R20-1 1,0 1,2 1,4 k.Q 

Chrominance demodulator zero point 
stability (pin 20) (note 2) to - 5 - kHz 

Linearity of (B-Y) demodulation 
{pin 20) (note 3) - 92 - % 

Linearity of {R-Y) demodulation 
(pin 20) {note 4) - 100 - % 

{R-Y)/(B-Y) ratio (pin 20) - 1,78 -

Relative deviation of reinserted black 
level/demodulated black level (pin 20) 
as a function of temperature (note 5) 
(R-Y) signals - 0,22 - kHz/K 
{B-Y) signals - 0,22 - kHz/K 
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CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Identification SECAM/SECAM 

Input voltage for horizontal 
identification (pin 4) V4_1 4, 1 - Vp v 

Input voltage for vertical 
identification (pin 4) V4.1 0 - 2,9 v 

Switching level for horizontal/ 
vertical identification (pin 4) V4_1 3,0 3,5 4,0 v 

Input current (pin 4) -14 - 5 25 µA 

Voltage at pin 6 during SECAM/PAL V5.1 - 10,2 - v 
Voltage at pin 6 during SECAM/PAL V5.1 - 11,5 v 
Voltage at pin 6 during SE CAM V5.1 - 7,0 - v 
Identification at pin 6 V5.1 - 10,6 - v 
Colour OFF for SECAM V5.1 - 9,7 - v 
Colour ON for SE CAM V5.1 - 9,0 - v 
Slicing level reference voltage (pin 5) V5.1 - 7,0 - v 

Sandcastle pulse detector and 
clamping pulse generator 

Voltage level at which the vertical 
blanking pulse is separated v 19-1 1,0 1,5 2,0 v 
required pulse amplitude frame voltage 

(peak-to-peak value) V19-1(p-p) 2,1 - 2,9 v 
Voltage level at which the horizontal 

blanking pulse is separated v 19-1 3,0 3,5 4,0 v 
required pulse amplitude line voltage 

(peak-to-peak value) V19-1(p-p) 4, 1 - 6,4 v 
Voltage level at which the burst 

gating pulse is separated v 19-1 6,5 7,0 7,5 v 
required pulse amplitude burst voltage 

(peak-to-peak value) V19.1(p-p) 7,6 - - v 
Input current at V 19-1 = 0 V -119 - 30 100 µA 

Width of pulse 'A' (Fig. 2) at 
burst gate pulse width= 4 µs PwA 2,0 2,5 3,0 

1:: Width of pulse 'B' (Fig. :n at 

I l burst gate pulse width= 4 µs Pws 1, 1 1,6 2, 1 
--
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parameter 

Luminance amplifier 
Input signal (peak-to-peak value) 

Gain (pin 16 to 15) at f15 = 4,4 MHz 

Input current (pin 16) 

Output resistance (pin 15) 

Minimum load resistance (pin 15) 

Frequency response at -3 dB 
(pin 16 to 15) 

Gain (pin 16 to 14) at f15 = 4,4 MHz 

Frequency response at -3 dB 
(pin 16 to 14) 

Limiter, chrominance demodulator and 
PAL modulator 
Output resistance (pin 9) 

D.C. output voltage during horizontal 
blanking (pin 9) 

Internal biasing resistor for emitter 
follower (pin 9) 

External load resistance (pin 9) 

Output signal (pin 9) when input to 
pin 3 = 280 kHz (peak-to-peak value) 

(R-Y)/(B-Y) ratio (pin 9) 

Chrominance/burst ratio for SECAM 
(pin 9) 

Linearity of (B-Y) signal (pin 9) 
(note 3) 

Linearity of (R-Y) signal (pin 9) 
(note 4) 

Black level shift as a function of 
temperature (pin 9) (note 6) 

( R-Y) signals 
(B-Y) signals 

Phase relationship of modulated (R-Y) 
burst to modulated (B-Y) burst (pin 9) 

Amplitude relationship of modulated 
(R-Y) burst to modulated (B-Y) burst 
(pin 9) 

symbol 

v 16-1 (p-p) 

G16-15 

I 15 

IR15-1 I 

RL(15) 

f 

G16-14 

f 

R9-1 

V9_1 

RL(9) 

V9_1(p-p) 

min. typ. max. unit 

- 1,2 1,7 v 
6 7 8 dB 

- 1 5 µA 
- 20 - n 

2 - - kn 

6 - - MHz 

6 7 8 dB 

6 - - MHz 

- 25 - n 

- 9,6 - v 

- 9 - kn 

2 - - k.Q 

- 550 - mV 

- 1,78 -

2,5 3,0 3,5 

85 92 99 % 

93 100 107 % 

- 0,22 - kHz/K 
- 0,22 - kHz/K 

- 90 - deg 

- 0 - dB 
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TDA3592A J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Oscillator 

Oscillator frequency at pin 9 
(set with series capacitor) fosc - 4,433 619 - MHz 

Frequency deviation without spread of 
external components (pin 9) fifosc - - ± 150 Hz 

Temperature coefficient of oscillator 
frequency (pin 9) - -2 --3 Hz/K 

Frequency deviation for change of Vp 
from 9 to 13,2 V fifosc - - 150 Hz 

D.C. voltage at pin 8 V8-1 - 3,8 - v 
Input resistance at pin 8 R8-1 - 800 - n 
D.e. voltage at pin 10 V10-1 - 4,4 - v 
Input resistance at pin 10 R10-1 - 2 - kD 

PAL matrix 

Input resistance at pin 11 R11-1 700 900 1100 n 
Input resistance at pin 12 R12-1 700 900 1100 n 
Output resistance at pin 14 

(SECAM and SEeAM modes) R 14-1 - 40 - n 
Internal emitter follower load 

resistance (pin 14) R1NT(14) - 7 - kD 

Minimum external load resistance 
(pin 14) R L( 14) 2,4 - - kD 

D.e. voltage at pin 11 V11-1 - 4,0 - v 
D.e. voltage at pin 12 v 12-1 - 4,0 - v 
D.e. voltage at pin 14 (SEeAM mode) V14-1 - 4,8 - v 
D.e. voltage at pin 14 (SEeAM mode and 

line blanking) V14-1 - 3,9 - v 
H/2 ripple on chrominance output at pin 

14 (SEeAM mode) (peak-to-peak value) V14(p-p) - - 50 mV 

Gain A; pin 11to14 GA 9 10 11 dB 

Gain B; pin 12 to 14 { (R-Y) at pin 9} Gs 9 10 11 dB 

Gain e; pin 12 to 14 { (8-Y) at pin 9} Ge 9 10 11 dB 

Gain A - gain B GA-Gs -0,5 - + 0,5 dB 

Gain A - gain C GA-Ge -0,5 - + 0,5 dB 

Gain B - gain C Gs-Ge -0,5 - + 0,5 dB 

Phase A (pin 11-14)- (pin 12-14) 
(R-Y) at pin 9 rxA - 181,5 - deg 

Phase B (pin 11-14) - (pin 12-14) 
(8-Y) at pin 9 rxB - 1,5 - deg 

Phase A - phase B rxA - rxB - 180 - deg 
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CHARACTERISTICS AT LOW SUPPLY VOLTAGE 
Vp = V 17-1 = 5 V; T amb = 25 °c; unless otherwise specified. 

parameter 
•vmbol 1 min. typ. 

. -------- ---- ------ -·- -- ---- ---- ----·--·----t------
Supplies 
Supply current 117 +1 18 15 20 

Supply voltage switching level for preset 
SECAM signal path (SECAM processing off) V17.1 7,1 7,5 

Luminance amplifier 
Input signal (peak-to-peak value) v 16-1 (p-p) - 0,45 

Gain (pin 16 to 15) at f15 = 4,4 MHz G15.15 6 7 

Input curernt (pin 16) I 15 - 1 

Output resistance (pin 15) IR15.1l - 20 

Minimum load resistance (pin 15) RL(15) 2 -

Frequency response at -3 dB 
(pin 16 to 15) f 6 -

Gain (pin 16 to 14) at f15 = 4,4 MHz G15.14 6 7 

Frequency response at -3 dB 
(pin 16 to 14) f 6 -

max. unit 
t----

24 mA 

7,9 v 

0,56 v 
8 dB 

5 µA 

- n 
- krl 

- MHz 

8 dB 

- MHz 
-----' 
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TDA3592A 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 3 at 100 mV (peak-to-peak value) without deviation during 
a red and blue line (SECAM black colour information). 

b. Align the reference tuned circuit so that the output signal from pin 14 to the PAL decoder is 
minimum during scan (PAL black colour information). 

2. When the input signal to the limiter (pin 3) 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; f = 4,33 MHz (typ.). 

3. (8-Y) linearity is defined by Vout(yellow)!Vout(blue) where fyellow = (typ.) 4,02 MHz; 
fblue = (typ.) 4,48 MHz. 

4. ( R-Y) linearity is defined by Vout(cyan)!V out( red) where fcyan = (typ.) 4,68 MHz; 
fred = (typ.) 4,12 MHz. 

(8-D)/F - (A-C)/E 
5. The parameter value is equated by: Y-X x 230 (or 280) kHz. 

where A =demodulated black level at temperature X 
8 =demodulated black level at temperature Y 
C = artificial black level at temperature X 
D =artificial black level at temperature Y 
E =demodulated output signal (230 or 280 kHz) at temperature X 
F =demodulated output signal (230 or 280 kHz) at temperature Y 

6. The parameter value is equated by: 2 (8-A)/(E+F) x 230 (or 280) kHz 
(definitions for A, 8, E, and F are as note 5). 
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l TDA3651 

VERTICAL DEFLECTION CIRCUIT 

The TDA3651 is a 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 
• 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 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 
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~~~~~V-ert_i_ca_l_d-ef-le-ct-io_n_c-ir-c-ui-t~~~~~~~~~~~~~~--'~ ~--~T-D~A-3_6_5_1~~~~-
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. 

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. 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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_____ T_D_A_3_6_5_1 ____ 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 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 

Vg-4 = Vp 

V5-4 

V1-2; V3.2 

± 15RM 

± l5sM 

ls RM 

lssM 

Tstg 

Tamb 

T· J 

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* 

-65 to+ 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. 

typ. 1,2 A 
< 1,5 A 

Output current (peak-to-peak value) l5(p-p) 

typ. 0,7 A 
< 0,85 A 

Flyback generator output current -lg 

typ. 0,6 A 
< 0,75 A 

Flyback generator output current lg 

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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-----------V--er-t-ic-al_d_e_f-le-ct-io-n--ci-rc-u-it-----------------------------------~ ~-----T-D __ A_3 __ 6_5 __ 1 ________ _ 

Supply 

Supply voltage 

Supply voltage output stage 

Supply current (no load and no quiescent current) 

Quiescent current (see Fig. 2) 

Variation of quiescent current with temperature 

Flyback generator 

Saturation voltage at -Is= 1,1 A 

Saturation voltage at lg= 1 A 

Saturation voltage at lg= o,g5 A 

Saturation voltage at lg= 0,75 A 

Flyback generator active if: 

Leakage current 

Input current for± 15 = 1 A 

Input voltage during scan 

Input current during scan 

Input voltage during scan 

Input voltage during flyback 

Voltage at pin 7 

Load current of pin 7 

Unloaded voltage at pin 7 during flyback 

Junction temperature of 
switching on the thermal protection 

Thermal resistance from junction to tab 

Power dissipation 

Open loop gain at 1 kHz; Rioad = 1 kn 

Frequency response (-3 dB); R1oad = 1 kn 

V9_gsat 

Vg_9sat 

V9_gsat 

Vg_9sat 

V5_9 

-lg 

V1-2 

13 

V3_2 

V3_2 

V7_2 

17 

V7_2 

Rth j-tab 

see Fig. 3 

Go 

f 

10 to 50 V* 

< 55 V* 

typ. 9 mA 
< 12 mA 

typ. 3g mA 
25 to 52 mA 

typ. -0,04 mA/K 

typ. 1,6 v 
< 2,1 v 
typ. 2,5 v 
< 3,0 v 
typ. 1,4 v 
< 1,9 v 
typ. 2,3 v 
< 2,g v 
> 4 v 
typ. 5 µA 
< 100 µA 

typ. 230 µA 
175 to 3go µA 

typ. 1,9 v 
0,9 to 2,7 V 

0,01 to 2,5 mA 

0,9 to Vp v 
0 to 0,2 V 

typ. 6,1 v 
5,6 to 6,6 V 

< 2 mA 

typ. 15 v 

typ. 175 oc 
15g to 192 oc 

typ. 
< 

typ. 

typ. 

10 K/W 
12 K/W 

36 dB 

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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~~~~~-V-e-rt-ica~l-de-f-le-ct-io-n~ci-rc-u-it~~~~~~~~~~~~~~~~-~ ~-~-T~D-A~3-6-5~1~~~~-
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 

2 3 4 

390 pF _____ __..----11--

6,8 kn 

vertical drive 

(from pin 1 TDA2578AI 

vertical 
feedback 
(pin 2 
TDA2578A) 

1,8 nF 

I 

100 nF 

10 kn 

100!.J 

TDA3651 

5 

VERTICAL 
DEFLECTION 

COILS 
AT1236/20 

+ 1500 µF 
(16V) 

1,2 n 

6 

l5(p-p) 

V9_4 

I tot 

V5.4M 

v5-6sat 

v5-4sat 

tf1 

Ptot 

Tamb 

7 

n.c. 

+ 

220µF r 

+ 

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 °c 

8 9 

1 kH 

4,7 n 

+ +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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horizontal 
flyback 
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>0,2mA 

sandcastle pulse 

mute s-__ A ___ -,_ 
.--~1--~~---f~---.~-+-<_4~,0~m_A~~-t-~~~~~~~~~p--L__J~~~~++ 

10 

9 

56kn 

f0 adj. 

(vertical) 

1kn 

I220 

11 

8 

820 
n 

150 
+ nF 

10 I 
lµF , 

6,8 
kn 

12 13 

7 6 

4,7kn 

22 
lµF 

'"'"I 2,2 
nF 

36kn 

47nF! 

14 15 

TDA2578A 

5 4 

16 

3 

>4mA 

!loo 
µF 

+ 

220 
n 

17 18 

2 

+ 10 680 

IµF nFI 

150 

pFI 

'J f0 adj. J,; (horizontal) 

220 
kn 

vertical vertical 
feedback drive 

video + from pin 9 
TDA3651 7Z86168.A 

Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with the TDA3651 see 
Fig. 4. 

33kn F +12V 
to pin 180 kn 

14 +-e::::J-+ 
TDA2578A 

/ 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 kil resistor between pin 18 and + 12 V: 
without mute function. 
220 kil between pin 18 and ground: 
with mute function. 



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 OIL; plastic power (SOT-1578). 

V9_4 = Vp 

V5-4M < 
l5(p-p) < 
Tj max. 

Rth j-mb typ. 

0 to 50 V 

55 v 
1,5 A 

150 °c 

3 K/W 
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Vertical deflection circuit J 
----

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-8 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 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 a) 

Non-repetitive peak flyback generator 
output current (pin a) 

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 

la RM 

iasM 

T stg 

Tamb 
T· J 

max. 55 v 

max. 50 v 

max. 55 v 

max. Vp 

max. 0,75 A 

max. 1,5 A* 

max. 
-0,75 A 
+O,a5 A 

max. 
-1,5 A 
+ 1,6 A* 

-65 to+ 150 oc 

-25 to +65 °c 

-25 to+ 150 oc 

Tamb = 25 oc; Vp = 26 V; pins 4 and 2 externally connected to ground; unless otherwise specified. 

Output current (peak-to-peak value) 
typ. 1,2 A 
< 1,5 A l5(p-p) 

Flyback generator output current -la 
typ~ 0,7 A 
< O,a5 A 

Flyback generator output current la 
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 

Supply 

Supply voltage 

Supply voltage output stage 

Supply current (no load and no quiescent current) 

Quiescent current (see Fig. 2) 

Variation of quiescent current with temperature 

Flyback generator 

Saturation voltage at -Is= 1, 1 A 

Saturation voltage at Is = 1 A 

Saturation voltage at Is = O,S5 A 

Saturation voltage at Is= 0,75 A 

Flyback generator active if: 

Leakage current 

Input current for± 15 = 1 A 

Input voltage during scan 

Input current during scan 

Input voltage during scan 

Input voltage during flyback 

Voltage at pin 7 

Load current of pin 7 

Unloaded voltage at pin 7 during flyback 

Junction temperature of 
switching on the thermal protection 

Thermal resistance from junction to mounting base 

Power dissipation 

Open loop gain at 1 kHz; R1oad = 1 kil 

Frequency response (-3 dB); R1oad = 1 kil 

J 
v9-2;4 

V5_4 

lg 

14 

Vg_ssat 

Vs-9sat 

Vg_ssat 

Vs-9sat 

V5.9 

-Is 

I 1 

V1-2 

13 

V3_2 

V3_2 

V7_2 

17 

V7_2 

Tj 

Rth j-mb 

see Fig. 3 

Go 

f 

TDA3651A 
TDA3651AQ 

10 to 50 V* 

< 55 V* 

typ_ 9 mA 
< 12 mA 

typ. 3S mA 
25 to 52 mA 

typ. -0,04 mA/K 

typ. 1,6 v 
< 2,1 v 

typ. 2,5 v 
< 3,0 v 

typ. 1,4 v 
< 1,9 v 

typ. 2,3 v 
< 2,S v 

> 4 v 

typ. 5 µA 
< 100 µA 

typ. 230 µA 
175 to 3SO µA 

typ. 1,9 v 
0,9 to 2,7 V 

O,Ql to2,5 mA 

o,9 to\1p v 

0 to 0,2 v 

typ. 6,1 v 
5,6 to 6,6 V 

< 2 mA 

typ. 15 v 

typ. 175 oc 
15S to 192 oc 

typ. 3 K/W 
< 4 K/W 

typ. 36 dB 

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 19S3 1341 



TDA3651A 
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Fig. 2 Quiescent current 14 as a function of supply voltage Vp. 
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Vertical deflection circuit j 
----

TDA3651A 
TDA3651AQ 

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 

2 

6,Bk!1 

vertical drive 
(from pin 1 TDA2578A) 

vertical 
feedback 
(pin 2 
TDA2578A) 

1,8 nF 

I 

3 

100 nF 

10k!1 

100!1 

4 

TDA3651A 

5 

VERTICAL 
DEFLECTION 

COILS 
AT1236/20 

+ 1500µF 
(16V) 

1,2!1 

6 

l5(p-p) 

V9_4 

I tot 

V5_4M 

V5-6sat 

v5-4sat 

tfl 

Ptot 

Tamb 

7 

n.c. 

+ 

+ 
220µF r 

8 

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 °c 

9 

1 kn 

4,7 n 

+ +26V 
(pin 3 

TDA2578A) 

7286169.A 

Fig. 4 Typical application circuit diagram of the TDA3651 A (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 n; deflection current without overscan is 
0,82 A peak-to-peak and EHT voltage is 25 kV. 
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TDA3651A 
TDA3651AQ 
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drive 
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I220 
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10 11 12 13 
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4,7 kn 

820 
n 

150 22 + 
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··""I 
36kfl 

47nFI 

14 15 
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5 4 

1 
kfl 

1 150 + 10 

2,2 
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16 
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µF 

+ 

220 ~ 
n ...l..47 

nF 

17 18 

2 

+ nF 
lµF lµF pFI IµF nFI 10 I 

lµF , 
56kfl 

f0 adj. 

(vertical) 

J f0 adj. 

~ (horizontal) 

video 

220 
kfl 

vertical vertical 
feedback drive 

+from pin 9 
TDA3651A 7Z86168.A 

Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with the TDA3651 A see 
Fig. 4. 

33k!1 F +12V 
to pin 180 kn 

14 +-i::::=J-+ 
TDA2578A 

7286900 

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 k.Q resistor between pin 18 and+ 12 V: 
without mute function. 
220 k.Q between pin 18 and ground: 
with mute function. 



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 TDA3652 

& 
CURRENT 

SOURCE 

OUTPUT 
STAGE 

PROTECTION 

input 

9 

V9_4= Vp 

V5_4M 

l5(p-p) 

Tj 

Rth j-mb 

FLYBACK B 
GENERATOR 

6 

STAGE 

4 

Fig. 1 Block diagram. 

PACKAGE OUTLINES 

TDA3652: 9-lead SIL; plastic (SOT-131 B). 
TDA3652Q: 9-lead SIL bent to DI L; plastic (SOT-1578). 

0 to 40 V 

< 55 v 
max. 3 A 

max. 150 oc 

max. 4 K/W 

+ 

I 

7287182 
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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 

± 18sM 

Tstg 

Tamb 

Tj 

0 to 55 V 

0 to 40 V 

0 to 55 V 

Oto 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 

-25 to + 150 oc 

* The maximum input voltage should not exceed the supply voltage (Vp at pin 9). Jn most applica­
tions pin 1 is connected to pin 3; the maximum input voltage should then not exceed 5,6 V. 

** Non-repetitive duty factor maximum 3,3%. 
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Vertical deflection circuit J 
----

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 v6-4 - - 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 ~14 - -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= 1,5A -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 -Vs-6sat - 2,2 2,7 v 

Saturation voltage to ground 
at 15 = 1 A v5-4sat - 2,2 2,7 v 

Flyback generator 

Saturation voltage 
at-ls=1,6A v9-Ssat - 1,6 2, 1 v 

Saturation voltage 
at Is= 1,5A Vs-9sat - 2,5 3,0 v 

Saturation voltage 
at -Is= 1,1 A 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) 1, (p-p) 190 240 400 µA 

Input voltage during scan (pin 1) V1-2 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. 

I 
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TDA3652 
TDA3652Q 

CHARACTERISTICS (continued) 

parameter 

Flyback generator (continued) 

Input voltage during scan (pin 3) 

Input voltage during flyback (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 RL = 1 kn 

14 

(mA) 

60 

0 -
0 

-- -~--~. 

20 40 Vp(V) 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 .i 

Tj 158 175 192 oc 

Rth j-mb - - 4 K/W 

Ptot see Fig. 3 

Go - 36 - dB 

f - 50 - kHz 

7Z87184 

2or--t-+-+-+--+--+-"l<-l--+--+--t-f--+----4-+--1 
Ptot 1'l 
(W) I ·, 

15r-t--t--t---t--+--+-Tl+--+--''ci--+--+--+--+--+--t I 
R- Rthh-a ~ I ' infinite N K/W 1 ,heatsink -t---+--1 

~ rf-+-··· ~ 10 

r--+-+-.. I' 'r--. t~ .... 
t--- ~heatsink I ....._-.... f'. 
r-+-+'-f-,-..='!--,f--"-±4-+· ~~ ~ 

0 L ..... -L .• ~.~~.~ T r- t--i r-~ '.t:{~ 
0 50 I 

65 

Fig. 3 Power derating curve. 



Vertical deflection circuit j 
----

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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TDA3653 
TDA3653A 

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 
• Flyback 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-1108) 
(SOT-1318) 

TDA3653 

PACKAGE OUTLINES 

VOLTAGE 
STABILIZER 

& 
CURRENT 
SOURCE 

GUARD 
CIRCUIT 

OUTPUT 
STAGE 

PROTECTION 

Fig. 1 Block diagram. 

TDA3653: 9-lead SIL; plastic (SOT-1108). 
TDA3653A: 9-lead SIL; plastic power (SOT-131 B). 

Vp = V9_4 Oto40 V 

V5-4M max. 60 v 
l5(p-p) max. 1,5 A 

Tj max. 150 oc 

Rthj-mb typ, 10 K/W 

Rth j-mb typ. 3,5 K/W 

+ Vp 

+ 

l 

7Z87642 

November 1983 1351 



TDA3653 
TDA3653A 

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 within 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. 

Flyback 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 j 
----

TDA3653 
TDA3653A 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134); pins 4 and 2 externally 
connected to ground. 

Supply voltage (pin 9) Vp = V9.4 max. 40 V 

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 

12K/Wf'bJ~ ' 
4t--+-+--+---+-__,.._""'---+-B:~:~~i:..---!--,-+--O-,--~+--+-+--+-~ 

~heatsink I F-...;:-~ ""'1, 

i F-kf~ 
Oo'------'---'---'----'--5Lo----'--J~5-'----_j_-'--,~OLO--'-T-amLb_(io_c).:=1~50 

Fig. 2 Power derating curves (for SOT-1108). 

* Non-repetitive duty factor maximum 3,3%. 

V6-4 max. 60 v 
V5_4 max. 60 v 
V1; 3-2 max. Vp V 

V7.2 max. 5,6 v 

± 15RM max. 0,75 A 

± 15SM max. 1,5 A* 

18RM -0,85 to + 0,75 A 

± 10sM max. 1,5 A* 

Ptot see Fig. 2 

Tstg -65 to+ 150 oc 

Tamb see Fig. 2 

Tj -25 to+ 150 oc 

so.----,---.-~r--.--.------.--'-'1z~ar1s~4:::..,3 y 
14 '-----__,__ _ _,______,_ _ _. _r m~v 

(mA) ~-1----1---1'---"-"""+-i-""--'----I---'------" 
Ld7 

25>-----+--+----+--.........,----+~ 

O'---------'-----'-----'-__J_--'------'--'-------' 
0 20 Vp (V) 

Fig. 3 Quiescent current 14 as a 
function of supply voltage Vp. 

40 
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TDA3653 
TDA3653A 

CHARACTERISTICS 

Vp = V9_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= V9_4 10 - 40 v 

Supply voltage; pin 6 (note 1) V5_4 1- - 60 v 

Supply current; pin 9 (note 2) Ip= lg 10 20 mA 1-
Quiescent current; p.in 4 (see Fig. 3) 14 

1~ 
25 40 mA 

Variation of quiescent current with temperature Al4 -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 1- 0,7 O,S5 A 

Output current flyback generator (pin S) IS 0,6 0,75 A 1-
I 

Output voltage 
I 
I 

Peak voltage during flyback V5-4M 
[_ 

60 v -

I Saturation voltage to supply 
at -15 = 0,75 A V6-5sat 

I 2,5 3,0 v 1-
at 15 = 0,75 A (note 3) v5-6sat - 2,5 3,0 v 

I 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 
I 

Saturation voltage to ground 
I 

at 15 = 0,75 A V5-4sat - 2,0 2,5 !v 
at 15 =0,6A v5-4sat - 1,7 2,2 iv 

' 

Flyback generator l 
l ' 

Saturation voltage ! 
i 

' i 
at -Is= O,S5 A Vs-Ssat - : 1,6 2, 1 IV 

i 2,3 Iv at Is = 0,75 A (note 3) Vs-9sat - 2,S 
at -Is= 0,7 A Vs-Ssat - i 1,4 1,9 Iv 
at Is = 0,6 A (note 3) Vs-9sat - i 2,2 2,7 Iv 

Flyback generator active if: V5_9 

I~ 
1- 1- Iv 

Leakage current at pin S 
I i 100 lµA -Is 15 

Input current (pin 1) I I I I I 

lmA at l5(p-p) = 1,5 A I 1 - ! - [ 1,3 
I 

Iv Input voltage during scan (pin 1) V1-2 - I- 13,2 I 

Input voltage during scan (pin 3) i 

pins 1 and 3 not connected V3_2 0,9 1- Vp v 
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I 
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I 
I 
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I 
I 
I 
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Vertical deflection circuit J 
----

-- -- ------- -----------]'sy~bol 

I Input current during scan (pin 3) 
pins 1 and 3 not connected 13 

Input current during scan (pin 3) I 
pins 1 and 3 connected 

Input resistance (pin 3) 

Input voltage during flyback (pin 1) 

Input voltage during flyback (pin 3) 

i Guard circuit 

Output voltage; pin 7 (note 4) 
loaded with 100 kn 
loaded with 0,5 mA 

Internal series resistance of pin 7 

Guard circuit active if 
Vs-2 is lower than (note 6) 

I General data 

I Thermal protection becomes active if 

1

1 junction temperature exceeds 

Thermal resistance junction to mounting base 

I Open loop gain at 1 kHz (note 5) 

Lf'r_equency respo~se_(::-3 d_B) (note7) 

Notes to the characteristics 

Vs-2 
I 

min. -~p. 

0,01 

3,75 

4,4 
3,5 

0,9 

I 
I 
! 

1-
1 

1-
1 ~o 
i­
i 

I 

I
I 5,0 

4,4 

I 1,2 

TDA3653 
TDA3653A 

I max. I unit I 
I 
1-
1 

I 0,52 
I 

i ~~2: 
: 250 
I 
I 
I 

I '5,6 
I 5,1 
I 
11,5 
I 

mA 

mA 

kn 

mV 

mV 

v 
v 
kn 

v 

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 n; l1oad(rms) = 125 mA. 

6. During normal operation the voltage Vs-2 may not be lower than 2,2 V. 

7. With 220 pF between pins 1 and 5. 
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TDA3653 
TDA3653A 

APPLICATION INFORMATION 

vertical drive 
(from pin 1 TDA2578A) 

vertical 
feedback 
(pin2 1,8nF 
TDA2578A) 

I 

12 kl/. 

3 4 

390 pF 

100 nF 

10 kl/. 

TDA3653 

5 

VERTICAL 
DEFLECTION 

COILS 
AT1236/20 

6 

+ 
220µF r 

+ 

8 

1 kl/. 

4,7 l1 

+ +26V 
(pin 3 
TDA2578A) 

7 Z87 641 

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 n; 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 j TDA3653 
TDA3653A 

----

horizontal 
+12V drive 

lkll 

!220 

10 

9 

4,7 µF 

56 k!1 

f0 adj. 

(vertical) 

+ µF 

11 

820 
!1 

150 
+ nF 

10 I 
~µF ' 

horizontal 
fly back 

A 
>0,2mA 

mute 

<4,0mA 

+ 12V 

t VCRl 

6,8 
k!1 

12k!1 36kfl 

47nF! 

12 13 14 

TDA2578A 

6 5 4 

4,7 k!1 

1 
k!1 

+ 22 + 1 150 + 10 

J~t J;µF pFI IµF 

j f0 adj. i (horizontal) 

video 

sandcastle pulse 

...r ___ ,I\ ___ '-

>4mA 

!100 220 ! 
µF n 100 

+ nF 

16 17 18 

3 2 

100 
k!1 

680 

nFI 

220 
k!1 

vertical vertical 
feedback drive 

+from pin 9 
TDA3653 7Z8"/640 

Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with 
the TDA3653 (see Fig. 4). 
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TDA3654 
TDA3654Q 

VERTICAL DEFLECTION OUTPUT CIRCUIT 

GENERAL DESCRIPTION 

The TDA3654 is a full performance vertical deflection output circuit in a 9-lead in line encapsulation. 
The circuit is intended for direct drive of the deflection coils and it can be used for a wide range of 
goo and 11 oo deflection systems. 
The TDA3654 is provided with a guard circuit which blanks the picture tube screen in case of absence 
of the deflection current. 

Features 

• Direct drive to the deflection coils 
• goo and 11 oo deflection system 
• Internal blanking guard circuit 
• Internal voltage stabilizer 

QUICK REFERENCE DATA 

Output voltage 

Output current (peak-to-peak) 

Supply voltage 

Guard circuit output voltage 

Operating ambient temperature range 

Storage temperature 

THERMAL RESISTANCE 

From junction to mounting base 

PACKAGE OUTLINES 

TDA3654 : 9-lead SIL; plastic power (SOT-1318). 

V5_2 

l5(p-p) 

V9_2 

V7_2 

Tamb 

T stg 

Rth j-mb 

TDA3654Q: 9-lead SIL bent to OIL; plastic power (SOT-1578). 

max. 60 v 
max. 3 A 

max. 40 v 
max. 5,6 v 
-25 to+ 60 oc 

-65 to+ 150 oc 

3,5 to 4 K/W 
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TDA3654 
TDA3654Q 

I 

3 

input 

l 

GUARD 
CIRCUIT 

DRIVER 
AND 

SWITCHING 
CIRCUIT 

1360 October 1985 

9 

VOLTAGE 
STABILIZER 

& 
CURRENT 
SOURCE 

+Vp 

+ 

FLYBACK B 
TDA3654 GENERATOR 

6 

THERMAL 
AND OUTPUT 5 

SOAR STAGE 
PROTECTION 

4 

2 
7287954 

Fig. 1 Block diagram. 



Vertical deflection output circuit TDA3654 
TDA3654Q 

FUNCTIONAL DESCRIPTION 

Output stage and protection circuits 

The output stage consists of two Darlington configurations in class B arrangement. 
Each output transistor can deliver 1,5 A maximum and the VcEO is 60 V. 
Protection of the output stage is such that the operation of the transistors remains well within the 
SOAR area in all circumstances at the output pin, (pin 5). This is obtained by the cooperation of the 
thermal protection circuit, the current-voltage detector and the short circuit protection. 
Special measures in the internal circuit layout give the output transistors extra solidity, this is 
illustrated in Fig. 5 where typical SOAR curves of the lower output transistor are given. The same 
curves also apply for the upper output device. The supply for the output stage is fed to pin 6 and the 
output stage ground is connected to pin 4. 

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, (pin 1 and 3 are externally connected). 
This switching circuit rapidly turns off the lower output stage when the flyback starts and it, therefore, 
allows a quick start of the flyback generator. The maximum required input signal for the maximum 
output current peak-to-peak value of 3 A is only 3 V, the sum of the currents in pins 1 and 3 is then 
maximum 1 mA. 

Flyback generator 

During scan, the capacitor between pins 6 and 8 is charged to a level which is dependent on the value 
of the resistor at pin 8 (see Fig. 1). 
When the flyback starts and the voltage at the output pin (pin 5) exceeds the supply voltage, the 
flyback generator is activated. 
The supply voltage is then connected in series, via pin 8, with the voltage across the capacitor during 
the flyback period. 
This implies that during scan the supply voltage can be reduced to the required scan voltage plus 
saturation voltage of the output transistors. 
The amplitude of the flyback voltage can be chosen by changing the value of the external resistor 
at pin 8. 
It should be noted that the application is chosen such that the lowest voltage at pin 8 is> 1,5 V, 
during normal operation. 

Guard circuit 

When there is no deflection current, for any reason, the voltage at pin 8 becomes less than 1 V, the 
guard circuit will produce a d.c. voltage at pin 7. This voltage can be used to blank the picture tube, 
so that the screen will not burn in. 

Voltage stabilizer 

The internal voltage stabilizer provides a stabilized supply of 6 V to drive the output stage, so the 
drive current is not affected by supply voltage variations. 
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TDA3654 
TDA3654Q 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I EC 134). 
Pins 2 and 4 are externally connected to ground. 

Voltages 

Output voltage V5.4 
Supply voltage Vg.4 

Supply voltage output stage V5.4 
Input voltage V1.2 

Input voltage switching circuit V3.2 

External voltage at pin 7 V7.2 

Currents 

Repetitive peak output current ± l5RM 
Non-repetitive peak output current (note 1) ±l5sM 
Repetitive peak output current 
of flyback generator ls RM 

Non-repetitive peak output current 
of flyback generator (note 1 ) ±lssM 

Temperatures 

Storage temperature range T stg 
Operating ambient temperature range (see Fig. 3) Tamb 
Operating junction temperature range Tj 

1362 October 1985 

0 to 60 v 
Oto 40 v 
Oto 60 v 
Oto Vg.4 v 
Oto Vg.4 v 
Oto 5,6 v 

max. 1,5 A 

max. 3 A 

+ 1,5 A 
max. 

-1,6 A 

max. 3 A 

-65 to+ 150 oc 

-25 to+ 60 oc 

-25 to+ 150 oc 



I 
! 

I 

! 

Vertical deflection output circuit 

CHARACTERISTICS 

TDA3654 
TDA3654Q 

Tamb = 25 °c, supply voltage (V9-4) = 26 V; unless otherwise stated; pin 1 externally connected to pin 3. 
Pins 2 and 4 externally connected to ground. 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage, pin 9 (note 2) V9_4 10 - 40 v 

Supply voltage output stage v6-4 - - 60 v 

Supply current, pins 
6 and 9 (note 3) 15+19 35 55 85 mA 

Quiescent current (note 4) 14 25 40 65 mA 

Variation of quiescent current 
with temperature TC - -0,04 - mA/K 

Output current 

Output current, pin 5 
(peak-to-peak) l5(p-p) - 2,5 3 A 

Output current fly back 
generator, pin 8 + ls(p-p) - 1,25 1,5 A 

-lg(p-p) - 1,35 1,6 A 

Output voltage 

Peak voltage during flyback V5_4 - - 60 v 

Saturation voltage to supply 
at 15 = -1,5 A v6-5(sat) 2,5 3,2 v 

at 15 = 1,5 A (note 5) v5-6(sat) 2,5 3,2 v 

at 15 = -1,2 A v6-5(sat) 2,2 2,7 v 

at 15 = 1,2 A (note 5) v5-6(sat) 2,3 2,8 v 

Saturation voltage to ground 
at 15 = 1,2 A v5-4(sat) - 2,2 2,7 v 

at 15 = 1,5 A v5-4(sat) - 2,5 3,2 v 

Flyback generator 

Saturation voltage 
at lg= -1,6 A v9-8(sat) - 1,6 2, 1 v 

at lg= 1,5 A (note 5) Vs-9(sat) - 2,3 3 v 

at lg= -1,3 A v9-8(sat) - 1,4 1,9 v 

at lg= 1,2 A (note 5) Vs-9(sat) - 2,2 2,7 v 

Leakage current at pin 8 -lg - 5 100 µA 

Flyback generator active if: V5_9 4 - - v 
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TDA3654 
TDA3654Q 

CHARACTERISTICS (continued) 

parameter 

Input 

Input current, pin 1, 
forl5=1,5A 

Input voltage during scan, pin 1 

Input current, pin 3, 
during scan (note 6) 

Input voltage, pin 3, 
during scan (note 6) 

Input voltage, pin 1, 
during flyback 

Input voltage, pin 3, 
during flyback 

Guard circuit 

Output voltage, pin 7 
RL = 100 kn (note 9) 

Output voltage, pin 7 at 
IL= 0,5 mA (note 9) 

Internal series resistance 
of pin 7 

Guard circuit activates 
(note 7) 

General data 

Thermal protection activation 
range 

Thermal resistance 

From junction to mounting base 

Power dissipation 

Open loop gain at 
1 kHz; (note 8) 

Frequency response, 
-3 dB; (note 10) 
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symbol 

I 1 

V1.2 

13 

V3.2 

V1.2 

V3.2 

V7.2 

V7.2 

Ri7 

V8-2 

Tj 

Rthj-mb 

Ptot 

Go 

f 

min. typ. max. unit 

- 0,33 0,55 mA 

- 2,35 3 v 

0,03 - - mA 

0,8 - V9-4 v 

- - 250 mV 

- - 250 mV 

4, 1 4,5 5,5 v 

3,4 3,9 5, 1 v 

0,95 1,35 1,7 kn 

- - 1,0 v 

158 175 192 oc 

- 3,5 4 K/W 

- see Fig. 3 

- 33 -

- 60 - kHz 



Vertical deflection output circuit 

Notes to the characteristics 

1. Non-repetitive duty factor 3,3%. 

TDA3654 
TDA3654Q 

2. The maximum supply voltage should be chosen so that during flyback the voltage at pin 5 does 
not exceed 60 V. 

3. When V5-4 is 13 V and no load at pin 5. 

4. See Fig. 4. 

5. Duty cycle, d = 5% or d = 0,05. 

6. When pin 3 is driven separately from pin 1. 

7. During normal operation the voltage V 8-2 may not be lower than 1,5 V. 

8. RL = 8 H; IL= 125 mA (r.m.s.). 

9. If guard circuit is active. 

10. With a 22 pF capacitor between pins 1 and 5. 

R11 
1,Bkn 

vertical drive 
(from pin 1 TDA2578A) 

R3 
R6 1 kn 

vertical feedback --.--­
(pin 2 TDA2578A) 

4 

R2 

TDA3654 

5 6 

guard 
+C5 

VERTICAL C3 
DEFLECTION 100 

COILS nF 
+ C4 I 220µF 

R10 
62on 

7287955 

Fig. 2 Application diagram. 

8 9 

R12 
560n 

+ 26V 
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TDA3654 
TDA3654Q 

20...-..,--,--,-......,..-,.--,-.-,­

Ptot 
(WI 

16 

100 Tamb 1oc1 150 

Fig. 3 Power derating curve. 

·-----·· 
curve tp l3 peak 

junction 
tern peratu re ----.. ··-----

1 d.c. - 150 °c 
2 10 ms 0,5 150 °c 
3 10 ms 0,25 150 °c 
4 1 ms 0,5 

I 
150 °c 

5 1 ms 0,25 150 °c 
6 1 ms 0,05 I 150°c I 

7 1 ms 0,05 I 180 °c 
8 0,2 ms 0, 1 

I 
150 °c 

9 0,2 ms 0,1 180 °c 
···-------

80 

14 
lmA) 

7Z92973 

0 
0 10 20 30 40 50 

Vp=V9_4 (VI 

Fig. 4 Quiescent current as a function 
of the supply voltage. 

7Z92974 

10~fr·~-
lc= 15 ~ --+-+- t-

i A I ---+--+·T-11-tft-TTI~+----i-
icsM 1234567 89 

~ ~ 

--r- :S&. 0,5 r---t---r-1- j- -~ 
r~ -+--~~~~~1-++H 
-·----t---+--i--t--t-t·ttt-- ~ 

r~--1--r-t-1c-++1++-·--~--+-~~~+ 

0, J l __ __L. __ L_L.L.ul ~-- _l.~ .. ~~·~ 
1 10 100 

VcE=V5_4 IV) 

7292975 

Fig. 5 Typical SOAR of lower output transistor. 
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l TDA3724 

SECAM IDENTIFICATION CIRCUIT 

GENERAL DESCRIPTION 

The TDA3724 is a monolithic integrated circuit for SE CAM identification in PAL/SECAM (B,G) 
video tape recorders. 

QUICK REFERENCE-DATA 

Supply voltage (pin 10) 

Supply current (pin 10) 

Identification inputs 

Identification inputs 

Identification output current 

signal 

18 

H/2 
FLIP-FLOP 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT-102KE). 

~ 

Vp = V1Q-8 typ. 10 v 
Ip= 110 typ. 16 mA 

VJ-8 (p-p) min. 0,22 v 
V4.8 (p-p) min. 0,22 v 
I 1 min. 3 mA 

-------------· 

Vp 
µ 47 µF 

;::1 nF ::;::1 nF nJ h-0~ 
3 4 Ts 10 

PHASE 
TDA3724 DISCRIMI-

NA TOR 

H/2 
~ 

SCHMITT 1--1 OUTPUT 1 
SWITCH TRIGGER STAGE 

_51 2 

~ 7 Z80570 

..... 
r100nF 

Fig. 1 Block diagram. 
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___ ro_A_3_7_2_4 __ J 
RATINGS 

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

Supply voltage Vp = V1Q-8 max. 

Voltage range at pins 3,4, 18 

Voltage range at pin 2 

Current at pin 1 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

Vn-8 

V2-8 

-11 

Tstg 

Tamb 

Vp = 10 V; T amb = 25 °c; measured in Fig. 1; unless otherwise specified. 

parameter symbol min. 

Supply at pin 10 

Supply voltage Vp = V1Q-8 9,6 

Supply current at Vp = 10 V I 10 -

Supply current at Vp = 13,2 V 110 -

Output voltage at pin 1 (open collector 
of pnp transistor) at SE CAM mode V1-8 9,3 

Output current pin 1 at SE CAM mode -11 3 

Output current pin 1 at NOT SE CAM 
mode -11 -

Charge capacitor for ident. integration C2-8 100 

Identification inputs pin 3,4 
input voltage V3, 4-8 (p-p) 0,22 
input resistance R3, 4-8 14 

Sandcastle input pin 18 
input voltage for active discriminating 
stage V1a-0 6,0 
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typ. 

10 

16 

-

-

-

-

-

-
-

-

13,2 v 
0 to Vp V 

%Vp to Vp V 

5 mA 

-25 to +150 oc 

0 to 70 oc 

max. unit 

13,2 v 
21 mA 

28 mA 

- v 
- mA 

10 µA 

2000 nF 

1,0 v 
22 kn 

Vp v 



l TDA3725 

SECAM (L) CHROMINANCE PROCESSOR 
FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TD,11.3725 is a monolithic integrated circuit for chrominance rrocessing in SE CAM ( Ll video 
recorders. 

Features 

• SECAM identification with output stage of SECAM/NOT SE CAM identification 
• Input to force recording or playback mode 
• AG.C. amplifier and soft limiting amplifier for SECAM chrominance inputs 
• Divide by 4 of the chrominance frequencies for recording mode 
• Rectifier and multiplier to generate 4 times SECAM chrominance frequencies at playback mode 

with external filtering 
• Output for monitoring 

QUICK REFERENCE DATA 

parameter symbol min. typ. max. 

Supply voltage (pin 10) Vp = V1Q-8 10 
Supply current (pin 10) Ip= 113 38 
Chroma input signal (record) V11-8(p-p) 25 
Chroma input signal (playback) V9-8(p-p) 25 
Identification inputs V3-8(p-p) 0,22 
Identification inputs V4-8(p-p) 0,22 
Identification output current 11 3 
Monitor output V14-8(p-p) 0,6 
Suppression of 2,2 MHz °'14 35 
Suppression of 8,8 MHz °'14 10 
Recording output (a.c.) v16-8(p-p) 3 

PACKAGE OUTLINE 

18-lead DI L; plastic (SOT-102KE). 

unit 

v 
mA 
mV 
mV 
v 
v 
mA 
v 
dB 
dB 
v 
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SECAM (L) chrominance processor for video recorders l ___ T_D_A_3_7-25 __ _ 

RATINGS 

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

parameter symbol min. typ. max. unit 

Supply voltage pin 10 Vp = V1Q-8 13,2 v 
Voltage range at pins 3,4,5,6, 

7,9, 11, 15, 18 to pin 8 (ground) Vn-8 0 Vp v 
Voltage range at pin 2 to pin 8 V2-8 %Vp Vp v 
Currents at pins 1,12,13,14,16,17 -In 5 mA 
Storage temperature range Tstg -25 + 150 oc 
Operating ambient temperature range Tamb 0 + 70 oc 
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___ r_o_A_3_1_2_s __ j 
CHARACTERISTICS 

Vp = 10 V; Tamb = 25 o; measured in Fig. 1, unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 10) 

Supply voltage Vp = V1Q-8 9,6 10 13,2 v 

Supply current at V p = 10 V I 10 - 38 50 mA 

Supply current at Vp = 13,2 V 110 - - 66 mA 

Input switch and a.g.c. 

Input signal at record mode V11-8(p-p) 25 - 500 mV 
Input signal at playback mode V9-8(p-p) 25 - 150 mV 
Output signal (rectified) pin 12 (2,2 MHz) v12-8(p-p) - 300 - mV 
d.c. level V12-8 5,0 5,5 - v 
Suppression of 1, 1 MHz a12 30 32 - dB 

Suppression of 3,3 MHz a12 40 42 - dB 

Suppression of 4,4 MHz a12 10 14 - dB 

Output resistance R12-8 - VT/le - n 
Mixer and limiter 

Input resistance pin 15 R15-8 0,5 - - M.11 

Output signal pin 14 (4,4 MHz) V14-8(p-p) 0,3 0,4 - v 

d.c. level V14-8 5,0 5,5 - v 

Suppression of 2,2 MHz and 6,6 MHz a14 30 35 - dB 

Suppression of 8,8 MHz a14 12 14 - dB 

Output resistance R14-8 - VT/le - n 
Output signal pin 17 (4,4 MHz) V17-8(p-p) 0,3 0,4 - v 
d.c. level V17-8(p-p) 6,0 6,5 - v 
Output resistance R17-8 - VT/le - n 
Divider and limiter 

Output signal pin 16 v16-8(p-p) 2,5 3 - v 
d.c. level V16-8 3,5 4 - v 
Output resistance R16-8 - VT/le - n 
Input for playback/record switching 

Input voltage record V6-8 0 - 5 v 

Input voltage playback V6-8 7 - Vp v 

Identification 

Output voltage pin 1 (open collector of 
pnp transistor) in SEeAM mode V1-8 9,3 - - v 

Output current pin 1 in SEeAM mode -11 3 - - mA 
Output current pin 1 in NOT SEeAM mode -11 - - 1 µA 
Charge capacitor for ident integration e2-8 100 - 1000 nF 

Threshold colour forced on V2-8 8 - Vp v 
Threshold killer forced on V2-8 5,8 - 6,2 v 
Identification input voltage pin 3 v3-8(p-p) 0,22 - 1 v 
Identification input voltage pin 4 v4-8(p-pl 0,22 - 1 v 

Input resistance pins 3,4 R3,4-8 14 18 22 k.11 

Sandcastle input pin 18 
Input voltage for inactive discriminating stage V18-8 0 - 4,8 v 

Input voltage for active discriminating stage v18-8 6 - Vp v 
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l_. __ T_D_A-37_3_o __ _ 

FREQUENCY DEMODULATOR AND DROP OUT COMPENSATOR 

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. 40 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) v26-5{p-p) typ. 2 v 

PACKAGE OUTLINE 

28-lead DI L; plastic {SOT-117). 
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Frequency demodulator and drop out compensator 
for video recorders 

RATINGS 

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

Supply voltage (pins 7 and 23) Vp ~ V7,23-5,25 
Voltage range at pins 1, 2, 3, 4, 5, 6, 

10, 11, 12, 15, 16, 17, 18, 19, 20, 24, 26 
to pin 5 and 25 (ground) Vn-5,25 

Voltage at pins 8, 9, 13, 14, 21, 22 
to pin 5 and 25 (ground) V n-5,2fi 

Voltage at pins 27, 28 
to pin 5 and 25 (ground) Vn-5,25 

Currents 
at pins 8, 9, 13, 14, 21, 22 -In 

at pins 27 and 28 In 

Total power dissipation Ptot 
Storage tempera tu re range Tstg 
Operating ambient temperature range Tamb 

-1 -··-

-2~-~=t 
0 4 f (MHz) 8 

Fig, 2 Steepness of the main and drop out demodulator. 

L TDA3730 

.____ 

max. 13,2 v 

0 to Vp v 

max. Vp v 

min. 0 v 

max. 3 mA 

max. 3 rnA 

max. 1,4 w 
--25 to+ 150 oc 

0 to+ 70 oc 
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___ T_D_A_3-73_o __ 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 

IP2 = 123 - 17 - 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) v 16-25(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) - - 2,5 mV 

Drop out limiter amplifier (pin 10) 

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) - - 80 mV 

Main and drop out demodulators 

Range of output voltages (pin 6 and pin 24) 
(peak-to-peak value) V5, 24-5, 25(p-p) - - 3,5 v 

Linearity (bandwidth = 1 to 6 MHz) -5 - +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 
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Frequency demodulator and drop out compensator 
for video recorders 

----------"------~---·--------------

parameter symbol 
t---- --- - ----- -·--- ------------+-

Video switch (pin 4) 

Input voltage (pin 2 and pin 3) 
(peak-to-peak value) V2, 3-5(p-p) 

Input resistance (open base) R2, 3-5 

Voltage gain Gv 

D.C. output voltage 
at V? -:u:; = 9.5 V V4_5 ,,_,....,"" 

De-emphasis amplifier (linear) 

Video output signal (pin 28) 
(peak-to-peak value) V28-5(p-p) 

Gain-bandwidth product G.B. 

D.C. output voltage V28-5 

Dynamic de-emphasis 

Output signal (pin 26) 
(peak-to-peak value) 

at V23.5(p-p) = 1 V; f = 1 MHz sine V26-5(p-p) 

D.C. output voltage V26-5 

Output current (emitter follower) -125 

Drop out detector and Schmitt-trigger 

Input voltage for lower drop out threshold 
(pin 15) (peak-to-peak value) V15-5(p-p) 

Hysteresis of the Schmitt-trigger VIV 

Input resistance R15.5 

D.C. output voltage without drop out V12-5 

D.C. output voltage with drop out V12-5 

OR-gate (internal i 
Switching voltage threshold (pin 12) 

for signal flow from pin 2 to pin 4 V12-5 

for signal flow from pin 3 to pin 4 V12-5 

L TDA3730 

---
min. typ. max. unit 

- - 0,5 v 
20 - - kS1 

- 14 - dB 

- 5,4 - v 

- - 3 v 
30 - - MHz 

- 4,8 - v 

-- 632 - mV 

- 3,4 - v 
- - 5 mA 

- 110 - mV 

- 1,5 - dB 

1,4 - - kS1 

- - 2 v 
5 - - v 

- - 1,5 v 
3 - - v 
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Fig. 3 Application diagram; also used as test circuit. 
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- . - -~---··---

DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l ___ TD_A_3_7_4_o __ _ 

VIDEO PROCESSOR AND FREQUENCY MODULATOR 

FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA3740 is a monolithic integrated circuit for video signal processing and frequency modulation 
in video recorders. 

Features 

• Video controlled amplifier with clamping stage 
• Fast and slow white amplitude detector 
• Sync amplitude detector 
• Black and white clip 
• Insertion of sync and composite video signals 
• Adder stage for composite video and chrominance signals 
• Two-stage amplification for the composite video signal with dynamic (adjustable) and linear 

pre-emphasis 
• White clip with external determination of clipping level 
• Voltage controlled oscillator (frequency modulator) 
• Blanking stage for the voltage controlled oscillator and limiter amplifier 
• Reference voltage source 

QUICK REFERENCE DATA 

Supply voltage (pin 18, 28) Vp = vrn, 28-27 typ. 10 v 
Supply current (pin 18, 28) (record mode) lp=l18,28 typ. 58 mA 

Supply current (pin 18) (playback mode) Ip= 118 typ. 28 mA 

Composite video input signal 
(peak-to-peak value) V3-27(p-p) typ. 350 mV 

Composite colour video output signal 
(peak-to-peak value) V7-27(p-p) typ. 2 v 

Chrominance input signal 
(peak-to-peak value) Vs-21(p-p) typ. 240 mV 

Output current (pin 22, 23) 122,23 typ. 8,5 mA 

PACKAGE OUTLINE 

28-lead DI L; plastic (SOT-117). 
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Video processor and frequency modulator for video recorders l~~-T-D_A_3_7_4_0~~-
RATINGS 

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

Supply voltage (pin 18, 28) Vp = V18, 28-27 max. 13,2 v 

With pin 27 connected to ground and pin 18 and 28 to supply voltage (Vp) all voltages between 0 and 
Vp are allowed. 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

Ptot 

Tstg 

Tamb 

max. 1,4 w 
-25 to +150 oc 

0 to +70 oc 

Vp = V18-28 = 10 V; Tamb = 25 oc; measured in test circuit Fig. 2; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 18, 28) 

Supply voltage Vp = V18, 28-27 9 10 13,2 v 

Supply current 
at record (FM kill inactive) Ip= 118, 28 - 58 - mA 
at playback Ip= 128 - 28 - mA 

Controlled amplifier 

Composite video input signal 
(peak-to-peak value) V3-27(p-p) 0,20 0,35 0,62 v 

Video signal control range 
(referred to 0,35 V input signal 
at pin 3) <Y-3-27 ±5 ±6 - dB 

Input resistance R3.27 7 10 13 k,Q 

Input capacitance C3-27 - - 10 pF 

Composite colour video output signal 
(peak-to-peak value) V7-27(p-p) 1,9 2 2, 1 v 

Frequency response (0 to 3M Hz) <Y-7-3 -0,5 - 0,5 

I 

dB 

Sync recovering and insertion of composite 
video signal 

Threshold voltage for sync recovering v6-27 3,0 3,5 4,0 v 

Input resistance R6-27 100 - - kn 
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---T-DA_3_7_4_0 __ j 
~ara~eter===--===-- --

1 Insertion of composite video signal 
I insertion inactive 

video+ chroma mute 

insertion black level 

I insertion white level (90% CVBS) 

[ Input resistance 

i Gain 

Frequency response (0 to 5 MHz) 

Signal suppression pin 7 at mute 

Clamping control 

Duration of clamping pulse (note 1) 
with C2-27 ·~ 100 n F; C4-27 = 2,2 n F 

Max. leakage current of external 
capacitor 

Black and white clip 

Black clip relative to black level 

White clip at pin 7 
(referred to nominal VBS) 

Chrominance signal adder and output stage 

Burst input signal 
(peak-to-peak value) 

Input resistance 

D.C. level of top sync 

Sync amplitude at CVBS output pin 7 

Gain {f = 4,43 MHz) 

Output resistance 

Frequency response (0 to 5 MHz) 

Dynamic and linear pre-emphasis; white limiter 

Input resistance pin 11 

Output resistance (emitter follower with 
internal current source) 

Gain-bandwidth product 
dynamic (V24-27 = Vp) 

linear 

1382 March 1986 

symbol - ~~ typ. I max. I unit I 

V5_27-- --0- c-- - I 0,9l;I 
V5_27 2,5 - I 3,0 I ~ I 
V5_27 3, 1 3,25 3,4 V I 

V5_27 3,7 4,0 4,3 v I 

v5_27 100 - - kn I 

~;~5 ~~9 ~5 6,~ :: i 

dB I --40 

3 4,5 µs 

µA 

-40 0 mV 

103 105 107 % 

V9-27(p-p) - 240 400 mV 

R9-27 4 5,6 - kn 

V7-27 2,4 2,7 3,0 v 
V?-27(p-p) 570 600 630 mV 

G7-9 7 8 9 dB 

R7-27 -- - 30 n 
°'7-9 -0,5 - +0,5 dB 

R 11-27 15 - -- kn 

R12-27 - - 30 n 

24 36 - MHz 

30 -- - MHz 
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Video processor and frequency modulator for video recorders 

parameter symbol 

Range of dynamic pre-emphasis 
(fixed by external resistors at pin 10) V10-27 

Gain adjustment range at 1 MHz and 
V7.27 = 632 mV GJ2-7 

Output resistance (emitter follower with 
internal current source) R 14-27 

White clip level deviation relative to 
v16-27 = 1,5 v V16-15 

Range of clipping determination 
(note 2) V16-27 

Frequency modulator 

D.C. level at pin 21 (note 3) V21-27 

FM output voltage (note 3) 
R21-27 = 1,5 kn, R22, 23.18 = 470 n V22, 23-27 

Slope between 3 MHz and 6 MHz 
flf22,23 

Lll17 

Linearity between 3 MHz and 6 MHz m 

Suppression of the 2nd harmonic 
referred to the 1st harmonic 3,8 MHz 
(balanced) °'harm 

Frequency drift dependent on: 
Llf22,23 

drift of supply voltage (Vp = 9 - 13,2 V) 
LlVp 

drift of ambient temperature 
(Tamb = 0 - 70 OC) at 3,8 MHz M22,23 
at 4,8 MHz Llf22,23 

Drift of frequency span dependent 
on temperature drift (Tamb = 0 - 70 OC) Llf 

Input voltage to switch FM off V24-27 

Input voltage to switch FM on V24-27 

Input resistance R24-27 

l TDA3740 

..._____ 

min. typ. max. unit 

0 - 2,5 v 

1,5 - 8 dB 

- - 30 n 

75 - 125 mV 

1 - 3 v 

1,8 1,9 2,0 v 

- 660 - mV 

KHz 
- 10,5 - --

µA 

95 - - % 

40 46 - dB 

KHz 
- 5 10 --v 

-85 - +85 kHz 
-85 - +85 kHz 

-70 -- +70 kHz 

- - 2 v 
3 - - v 

10 - - kn 
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---TD_A_3_7_4_o __ j 
parameter symbol min. typ. max. 

Reference voltage source (pin 25) 

Output voltage V25-27 - 5,5 -

Output current (additional to application) 125 -3 - +5 

Output voltage drift dependent on 
l:i V25-27 

drift of supply voltage (Vp = 9 - 13,2 V) --- -10 - +10 
l:iVp 

drift of ambient temperature 
(T amb = 0 - 70 OC) A V25-27 -90 - +90 

Notes 

1. Duration of clamping pulse is determined by C4.27 as follows: td (µs) = 1,364. C4.27 (nF). 

2. White clipping level is fixed by the external resistors at pin 16, e.g. R 16-25 = 3,3 k.Q and 
R 16-27 = 2 k.Q results in 160% clipping level. 

3. FM output amplitude at pins 22 and 23 is determined by the external fixed resistors R21-27, 

R22-18 and R23-18· 

1384 March 1986 
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APPLICATION INFORMATION 

REC= record. 
PB= playback. 

Vp 
+ 10V 

28 

+ 

rOµF 

I 
=100µF 
+ 

vref 

I lJ "'""''"' 22µF + pu~nput 

3,3 nF..,... , 

27 26 25 24 

3 4 5 

100 g 2,2 I nF T µF 
I2,2nF 1 

~ 
VBS signal 

0,35V(p-p) 

JVL 
VBS signal 

DEVELOPMENT DATA 

REC PB 
0 f sync 

to pir 25 
"LILHWO'-''-' FM output 

'""P 
n If white 

signal 

''~J 470 !1 22 k!1 
470!1 k!1 k!1 ~'" 120 pF k!1 

NPO 

23 22 21 20 19 18 17 Hi 15 

TDA3740 

6 7 8 9 10 11 12 13 14 

15 pF 

1 l "'">! r> 
.. 

'.i' 7,5 

y~·~ ~ 3~ ~ :ri 11 

J..:'r I l~·A 
Jl d•em'•"• '"t ..,.. 

input 
1,okn ~·A 

sync 

composite to pin 25 
colour video 

I100pF output 2 v(p-p) 

7287687 .3 

Fig. 2 Application diagram; also used as test circuit. 
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l TDA3755 

PAL/NTSC/SECAM SYNCHRONIZATION PROCESSOR 
FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA3755 is a monolithic integrated circuit for PAL/NTSC SECAM synchronization processing in 
VHS video recorders. 

Features 

• Adaptive sync separator 
• Internal vertical sync pulse integrator 
• Composite sync and vertical pulse output 
• Current controlled oscillator (CCO) with 320/321 times horizontal frequency 
• Horizontal phase detector with current output 
• Video identification and mute circuit 
• Burst gating pulse output (externally adjustable phase relationship) 
• Test-picture output 
• Subcarrier frequency output switched in phase in accordance with VHS standard 
• Fast phase correction of subcarrier frequency 
• Selection input to force PAL or NTSC function 
• Still picture input 



.... 
w co co 

<­
c: 
~ 
(1) 

co 
CXl 
Cl) 

Jl 
sync pulse 

output 

SYNTHETIC 
SYNC PULSE 
GENERATOR 

VERTICAL 
SYNC PULSE 
INTEGRATOR 

18 

Jl 
vertical 

sync pulse 
output 

black level 

I 

117 

I 
mute 

-,_r/l 
composite 
video input 

(VBS) 

1 
3 

SYNC 
SEPARATOR 

::Fl:: 

TEST­

PICTURE 

116 

l 
mute/ 

test-picture 
output 

PAL/NTSC 
selection 

input 

! ! 

PHASE('/') 
DETECTOR 

Vp 

f osc 

CURRENT 
CONTROLLED 
OSCILLATOR 

subcarrier 
still picture output 

SELECTOR 

_n_ 
head pulse 

(HP) 

9 

TDA3755 C> DIVIDER 
1: 8 

Q15 

~ 

Fig. 1 

DIVIDER 
: 320 
: 321 

114 

l 
A 

sandcastle 
pulse output 

Block diagram. 

113 112 

MODUL0-4 
COUNTER 

MODUL0-4 
COUNTER 

H ~ing 

111 

pulse timing 
Vp test-picture 

ON/OFF 

110 
7Z80486.2 

_n_ 
fast phase 
correction 

(FPC) 

-I 
0 
)> 
c..v 
---! 
01 
01 



PAL/NTSC/SECAM synchronization processor for video recorders 

RATINGS 

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

Supply voltage (pin 13) Vp = V13-15 

Voltage range at pins 2, 3, 4, 7, 
9, 10, 11, 17 to pin 15 (ground) 

Voltage range at pin 12 

Voltage range at pin 6 

Currents 
at pins 1, 5, 8, 14, 16, 18 

at pin 6 

atpin12 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

Vn-15 

V12-15 

V6-15 

±In 

-15 

I 12 

Ptot 

Tstg 

Tamb 

l TDA3755 

..______ 

max. 13,2 v 

0 to Vp v 
min. 0 v 
max. 8 v 

max. 5 mA 

max. mA 

max. 2 mA 

max. 1W 

-25 to + 150 oc 

0 to+ 70 °c 
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---~~T-DA_3_7_5_5~--~ 
CHARACTERISTICS 

Vp = 10 V; T amb = 25 °c; measured in Fig. 4; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 13) 

Supply voltage range Vp = V13-15 9,6 - 13,2 v 

Supply current Ip= 113 - 24 - mA 

Sync separator (pin 3) 

Colour composite video 
input voltage (note 1) 
(peak-to-peak value) v3-15(p-p) - 1 - v 

Sync pulse amplitude 
(peak-to-peak value) v3-15(p-p) 75 - 600 mV 

Slicing level, relative to 
sync pulse amplitude (note 2) - 50 - % 

Internal resistance of video source RG - - 1 k.Q 

Sync output voltage HIGH 
at--11=1 mA V1-15 7,8 - - v 

Sync output voltage LOW 
at 11 = 1 mA v,_,5 - - 0,5 v 

Delay between signal 
at input pin 3 and sync pulse 
at output pin 1 td - 0,2 - µs 

Vertical sync pulse (pin 18; note 3) 

Output voltage HIGH 
at -113 = 1 mA V13_15 2,7 - 5,0 v 

Output voltage LOW 
at 113 = 1,6 mA V13_15 - - 0,5 v 

Duration of HIGH state 
of internally generated output pulse tp - 190 - µs 

Delay between leading edge of input 
signal at pin 3 and leading edge of 
output pulse at pin 18 td 32 - 64 µs 

Selection input (pin 4) 

Input voltage for NTSC state V4_15 - - 0,3 v 

Input current 
atV4_15=0V -14 - - 20 µA 

Input voltage for PAL state 
pin 4 open circuit or V4_15 2 - - v 

_ __, 
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PAL/NTSC/SECAM synchronization processor for video recorders l ____ T_D_A_3_7_5_5 __ _ 

~----------------.--------.-----.-------.,------ -----------
parameter symbol min. typ. max. unit 
----------------+---------+------·-- t-----·-··----1·--·-----t------

Test picture/mute/synthetic sync pulse 

Minimum voltage at pin 11 for 
test picture mode active (note 4) 

Maximum voltage at pin 11 for 
test picture mode inactive 

Output voltage at pin 16 

at test picture "black" or at mute 

at test picture "white" 

at "in sync condition" 

Input current (pin 11) 

Oscillator/phase detector 

Oscillator frequency (note 5) 

PAL 

NTSC 

Oscillator conversion gain 

D.C. control voltage 

Input current for f = 5,016 MHz 

Holding range (note 6) 

Catching range (note 6) 

Control loop gain 

Output of lower subcarrier (note 7) 
(peak-to-peak value) 

Output current 

D.C. output voltage 

2nd harmonic suppression 
without switching 

Switching position prior to centre 
of sync pulse (pin 3) 

Output peak current of phase detector 
during sync pulse 

Output voltage range (note 8) 

V11-15 

V11-15 

V16-15 

V16-15 

V16-15 

-111 

fosc 

fosc 

ko 

V5.15 

-115 
~f 

~f 

kv 

Vs-15(p-p) 

lg 

Vs-15 

± 15 

V5.15 

4,8 

±3,2 

±3,0 

20 

1,4 

2,75 

4,50 

5,02 

5,04 

16, 13 

2, 1 

310 

380 
x 1Q3 

3 

3, 1 

2 

3,78 

3,8 

0,5 

25 

2 

2,8 

v 

v 

v 
v 
v 
µA 

; 

MHz 

MHz 

MHz/mA 

v 
µA 

% 

% 
s-1 

v 
mA 

v 

dB 

µs 

mA 

v 
-------~--------~--~---~---~-----
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~~~T-D_A_3_7-55~--J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Sandcastle pulse (pin 14; note 9) 

Output voltage HIGH (note 10) 
at-l14=1mA V14-15 7,8 - - v 

Output voltage INTERMEDIATE 
at-114= 1 mA v 14-15 2,3 3,0 3,7 v 

Output voltage LOW 
at 114 = 1 mA v 14-15 - - 0,5 v 

Lower part is starting prior to the 
centre of sync pulse at pin 3 t14-3 - 2,6 - µs 
and ending with the upper part 

Fast phase correction/head pulse 

Threshold voltage 
for fast phase correction (note 11) V10-15 - 7,2 - v 

Input current -110 - - 20 µA 

Threshold voltage 
of head pulse input V9_15 - 1,4 - v 

Input current -lg - - 20 µA 

D.C. input voltage V7_15 - 5,6 - v 
Input resistance R7_15 3 - - kn 
Subcarrier phase switching (note 12) 

Phase switching of subcarrier phase· 
in accordance with head pulse if V7_15 - 5,6* - v 

LOW state of still picture input V7_15 - - 0,5 v 
Continuous phase switching regardless 

of head pulse if V7_15 - Vp - v 
,_____ 

* Or not connected. 
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PAL/NTSC/SECAM synchronization processor for video recorders l~~-T-D-A-37_5_5~~~ 
Notes to characteristics 

1. The sync separator input signal is shown in Fig. 2. 

V3-15 I 
(V) 

1Z80485. 1 

300mV (p-p) 

-t 

o~~~~~~~~~~~~~-

time 

Fig. 2 Colour composite video input signal at pin 3. 

2. The black level and the top sync level are detected internally and stored in capacitors at pin 2 and 
pin 3 respectively. 

3. The vertical sync pulse output is disabled by mute. 

4. In test picture mode the synthetic sync pulse is fed to output pin 1 and the vertical pulse consists 
of an uninterrupted block pulse of 192 µs triggering at every transition of head pulse (HP) at pin 9. 
The timing of test picture and synthetic sync pulse is shown in Fig. 3. 

TEST-PICTURE V16-15 I I 
4,5V 

(V) 
-2,75V 

--1 1--t1 -11-11 

SYNTHETIC SYNC PULSE v;~;s 
Vp 

-ov 
-1 l--12 --1 ~'2 7280484 

Where: The value of t1 is dependent upon adjustment of the burst gating pulse delay. 
Time t2 is the burst gating pulse duration. 

Fig. 3 Timing of test picture and synthetic sync pulse. 

5. Oscillator adjustment during test picture mode made only, at V11-15 > 4,8 V, V7_15 = 0 V and 
V4_15 > 2 V or open circuit; measurement is fosc/8 at output pin 8. 

6. The holding range and catching range are both determined by the resistor connected between 
pin 5 and pin 6. 

7. The phase of the lower subcarrier is switched in accordance with the VHS standard. PNP emitter 
follower, internal resistive load of 10 kn (typ.) to Vp. 

8. The output voltage at pin 5 is disabled during test picture mode. 

('""' 1986 
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TDA3755 J 
Notes to characteristics (continued) 

g, The burst gating pulse is superimposed on an uninterrupted horizontal pulse. It is suppressed 
16 times starting with every transition of the head pulse at ping, If a vertical pulse is detected 
during that time the burst gating pulses are additionally suppressed until line 12 and line 324 
respectively. In any event the number of suppressed burst gating pulses is even. 

10. The timing of the upper part of the sandcastle pulse is determined by the components connected 
to pin 12 (Fig. 4) and is independent of supply voltage variations. 

11. The fast phase correction pulses have to be in the burst gating reference pulse. For any HIGH to 
LOW transitions of the correction pulse the phase is corrected by _goo if the head pulse input 
is LOW and by+ goo if the head pulse input is HIGH. 

12. Subcarrier phase switching is detailed in Table 1. 
Subcarrier is 40,000 x fH for NTSC state and 40, 125 x fH for PAL state. 

Table 1 Subcarrier phase switching 

still PAL NTSC 

picture input HP= HIGH HP= LOW HP= HIGH HP= LOW 

HIGH _goo _goo _goo _goo 

not connected 00 _goo +goo _goo 

LOW 00 00 +goo +goo 
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l TDA3760 

PAL CHROMINANCE SIGNAL PROCESSOR 

FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA3760 is a monolithic integrated circuit for chrominance signal processing in video recorders. 

Features 

• Automatic gain controlled pre-amplifier with record/playback selection 
• Signal mixer with balancing stage 
• Output stage for the 627 kHz chrominance signal, with facility for being disabled by colour killer and 

record/playback mode switch 
• Amplitude detector with automatic gain control for the preamplifier 
• 4,43 MHz voltage controlled oscillator (VCO) for recording and playback 
• 4,43 MHz fixed oscillator for playback 
• Phase detector controlled synchronization of the VCO 
• Subcarrier mixer 
• H/2 demodulator for the production of PAL identification and colour killing signals 
• Flip-flop for PAL identification 
• Sandcastle pulse processing 
• Colour killing stage with hysteresis 
• Internal record/playback selection 
• Second phase detector for fast phase correction of sub-carrier 

QUICK REFERENCE DATA 

Supply voltage (pin 9) 

Supply current (pin 9) 

Inputs 

Chrominance signal 

4,43 MHz for record (peak-to-peak value) 

627 kHz for playback (peak-to-peak value) 

Outputs 

Chrominance signal 

4,43 MHz (peak-to-peak value) 

627 kHz (peak-to-peak value) 

PACKAGE OUTLINE 

28-lead DI L; plastic (SOT-117). 

Vp=Vg.15 typ. 

Ip= lg typ. 

V2-15(p-p) 

V115(p-p) 

typ. 

typ. 

V24-15(p-p) typ. 

V26-15(p-p) typ. 

10 v 
45 mA 

200 mV 

200 mV 

490 mV 

2 v 
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PAL chrominance signal processor for video recorders l TDA3760 

----
RATINGS 

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

Supply voltage (pin 9) Vp = V9_15 max. 13,2 v 

Voltage range at pins 1, 2, 5, 7, 8, 9, 16, 17, 
18, 19, 20, 21, 22, 23 to pin 15 (ground) Vn-15 0 to Vp v 

Voltage ranges 
at pins 3, 4, 28* v3,4,28-15 3 to 6 v 

at pin 6, 25* v6, 25-15 0 to 5 v 

at pin 10* v 10-15 1,5 to 4 v 

at pin 13* v 13-15 0 to 3 v 

at pin 14* v 14-15 0 to 8 v 

Voltages 
atpin12 v 12-15 max. Vp V 

at pin 24 V24-15 max. 7 v 

Currents 
atpins11, 18 -111,18 max. 2 mA 

at pins 12, 26, 27 -I 12, 26, 27 max. 5 mA 

at pin 24 --124 max. 3 mA 

Total power dissipation Ptot max. 1,4 w 
Storage temperature range Tstg -25 to+ 150 oc 

Operating ambient temperature range Tamb 0 to +70 °c 

*Measured with V8 .. 15 = 5,6 V 

1399 



___ r_o_A_3_7_6_o __ J 
CHARACTERISTICS 

Vp = Vg-15 = 10 V; V8-15 = 5,6 V; Tamb = 25 °c; burst key duration 4 µs; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin g) 

Supply voltage Vp=Vg_15 g,6 - 13,2 v 
Supply current for playback and burst keying 

at -I 12, 18, 24, 26, 27 = 0 Ip= lg - 45 - mA 

at-112, 18, 24, 26, 27 = 0; Vp = 12 V Ip= lg - 46 - mA 

A.G.C. preamplifier (pins 1 and 2) 

Input voltage* (f = 4,43 MHz) 
during record (peak-to-peak value) V2-15(p-p) 20 - 400 mV 

Input voltage* (f = 627 kHz) 
during playback (peak-to-peak value) V1-15(p-p) 30 - 400 mV 

Input resistance R1, 2-15 7 - - kn 

Input capacitance C1, 2-15 - - 5 pF 

627 kHz chrominance signal (pin 26)* 
(transposed on to 627 kHz signal) 

Output voltage (peak-to-peak value) V26-15(p-p) - 2 - v 
Signal suppression at output 

for f = 1,25 MHz 0'26 - 35 - dB 

for f = 5,06 MHz 
(externally balanced via pins 3 and 4) 0'26 - 40 - dB 

during colour killing (pin 25) 0'26 40 - - dB 

D.C. output voltage V26-15 - 6,7 - v 

4,43 MHz chrominance signal (pin 27)* 

Output voltage 
during record (peak-to-peak value) V27-15(p-p) - 1, 15 - v 
during playback after signal mixing 

(peak-to-peak value) V27-15(p-p) - - 3, 1 v 
Signal suppression at output 

for f = 5,06 MHz (externally balanced) a-27 - 40 - dB 

for f = 8,86 MHz a-27 - 30 - dB 

for f = 3,81 MHz a-27 - 38 - dB 

for f = 3, 18 MHz a-27 - 30 - dB 

D.C. output voltage V27-15 - 7 - v 

* The chrominance signal values hold for a 75% saturated colour bar signal. 
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PAL chrominance signal processor for video recorders l TDA3760 

-
parameter signal min. typ. max. unit 

!-------- -- -"- -----·-·-·---·-----·----··---------------- t-- --------· ------ j---------

4,43 MHz chrominance signal amplifier* 

Burst input signal 
at pin 22 (peak-to-peak value) V22-15(p-p) - 225 - mV 

at pin 23 (peak-to-peak value) v23-15(p-p) - 225 - mV 

Input resistance 
at pin 22 R22 15 6 - - kD 

rl1: pin 2'3 R23 15 6 - - I ld1 
I I 

I 
Output voltage of the chrominance signal 

at pin 24 (peak-to-peak value) V24-15(p-p) - 490 - mV 

Signal suppression at output (pin 24) 
during colour killing 0:24 35 - - dB 

D.C. output voltage 
during colour-on V24-15 - 2,4 - v 

during colour-off (killed) V24-15 - 0,7 - v 

Subcarrier mixer 

627 kHz input voltage; sine-wave 
(peak-to-peak value) v 13-15(p-p) 220 - - mV 

Input resistance R 13-15 1 - - kD 

D.C. output voltage v 12-15 - 7,9 - v 

5,06 MHz output voltage selective** 
(peak-to-peak value) V12-15(pp) - 800 - mV 

Signal suppression at output** 
for f = 4,43 MHz 0:12 20 - - dB 

for f = 5,68 MHz 0:12 30 - - dB 

Subcarrier input 

5,06 MHz input voltage (peak-to-peak value) v6-15(p-p) 250 - - mV 

Input resistance R6-15 1,9 - -- kD 

Input capacitance C6-15 - - 5 pF 

* Chrominance signal values hold for a 75% saturated colour bar signal. 
**Measured with a 0,32 V (peak-to-peak), 627 kHz input signal on pin 13 (-112 = 1 mA). 

October 1984 1401 



~~~T-D_A_3_7_6_0~-J 
CHARACTERISTICS (continued) 

parameter symbol 

4,43 MHz voltage controlled oscillator (VCO) 

Input resistance R10-15 

Input capacitance C1Q-15 

Output resistance R11-15 

PLL-controlled oscillator catching range t.f 

Phase difference between oscillator and burst 
signal for ± 400 Hz deviation of crystal 
frequency <P 

4,43 MHz fixed oscillator 

Oscillator temperature coefficient* TC 

Record/playback selector (pin 21) 

Input voltage for record** V21-15 

Input current with V21-15 = 4 V 121 

Input voltage for playback V21-15 

Input current with V21-15 = 8 V 121 

Input resistance R21-15 

Colour (on/off) killer delay 

Delay for chrominance signal OFF 
at t.V = 1V;C=1 µF; PNP emitter 
follower with internal current of. 0, 1 mA td 

Input voltage (pin 18) 
for forced colour ON Vrn-15 

for forced colour OFF Vrn-15 

Voltage stabilizer (pin 8} 

Range of external reference voltage VS-15 

Input current -Is 

* Not considering the effects of external components. 
** Pin open: record. 

1402 October 1984 

min. typ. max. unit 

- 430 - n 

- - 10 pF 

- - 200 n 

± 500 - - Hz 

±7 - - deg 

- - -3 Hz/K 

- - 4 v 
- - 130 µA 

8 - - v 
- - 430 µA 

7 - - kn 

- 10 - ms 

- - 4 v 
5,5 - 9 v 

5,3 - 5,8 v 
- - 120 µA 



PAL chrominance signal processor for video recorders l_~_T_D_A_3-76-0~~--
parameter symbol min. typ. max. unit 

r-~~~--~~~~~~--~~--~~---r------~~--r-~~-t-~~~-;--~~--+---~--< 

Sandcastle pulse input (pin 16) 

Input voltage for burst keying 

Input current 

Delay time of BK 

Input voltage for triggering of flip-flop 

Fast phase correction 

Input voltage* (peak-to-peak value) 

Input resistance 

Output voltage 

without correction 
below phase differences of ± 500 

at 120 < ± 20 µA and V17.15 < 6,5 V 

with correction 
above phase differences of ± 550 

atl20<± 20µAandV17.15>7,1 V 

Output resistance 

V15.15 

115 

td 

V15.15 

V19-15(p-p) 

R19-15 

7, 1 

2 

200 

3,3 

9 

0,55 

35 

*Phase difference between output pin 14 and input pin 19 should be ip = 90°. 

5 

400 

5,2 

v 
µA 

µs 

v 

mV 

kD 

v 

v 
kD 
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APPLICATION INFORMATION 
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output 

I ~ 
0,47 µF 

VACC 

28 27 

2 

10nl 1nT 

I 
627 kHz 4,43 MHz 

chrominance chrominance 
input 

REC= record 
PB = playback 

input 

FPC =fast phase correction 
FFC =flip-flop correction 

output 
to tape 

I 
22nF 

26 25 

3 4 

22nF 

-I 
10kl1 

~mo 
to pin 8 

128 µs 
DELAY LINE 

470!1 

4,43 MHz 
chrominance 
output to TV 1 

24 23 

5 6 

VFFC 

1nF 

1 
47nl 

61 
nF 

, 

5,06 MHz 
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ADDER 
FPC to 

TDA3750 

REC/PB selector 
input voltage 

1nF 

22 21 20 

TDA3760 

7 8 9 

PLL 

I 11.skn 

~ 
I,2µF 

Fig. 2 Application diagram. 
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l TDA3765 

---------
NTSC CHROMINANCE SIGNAL PROCESSOR 

FOR VIDEO RECORDERS 

GENERAL DESCRIPTION 

The TDA3765 is a monolithic inteqrated circuit for chrominance signal processing in video recorders. 

Features 

• Automatic gain controlled pre-amplifier with record/playback selection 
• Signal mixer with balancing stage 
• Output stage for the 629 kHz chrominance signal, with facility for being disabled by colour killer 

and record/playback mode switch 
• Amplitude detector with automatic gain control for the preamplifier 
• 3,58 MHz voltage controlled oscillator (VCO) for recording and playback 
• 3,58 MHz fixed oscillator for playback 
• Phase detector controlled synchronization of the VCO 
• Subcarrier mixer 
• Sandcastle pulse processing 
• Colour killing stage with hysteresis 
• Internal record/playback selection 
• Second phase detector for fast phase correction of sub-carrier 

QUICK REFERENCE DATA 

Supply voltage (pin 9) 

Supply current (pin 9) 

Inputs 

Chrominance signal 

3,58 MHz for record (peak-to-peak value) 

629 kHz for playback (peak-to-peak value) 

Outputs 

Chrominance signal 

3,58 MHz (peak-to-peak value) 

629 kHz (peak-to-peak value) 

PACKAGE OUTLINE 

28-lead OIL; plastic (SOT-117). 

Vp = V9_15 typ. 

Ip= lg typ. 

10 v 
45 mA 

V2-15(p-p) 

V1-15(p-p) 

typ. 200 mV 

typ. 200 mV 

V24-15(p-p) typ. 

V26-15(p-p) typ. 

490 mV 

2 v 

July 1985 1405 



..... 
~ en 

<­
c 
-<" 
(!) 
00 
(11 

chrominance 1 { 
3,58MHz~,,--

input 629 kHz 
~GC 

~I 1--

REC/PB selector 
input voltage 

~ 28 REC 

5,6V 
reference 

PB 

18 

THRESHOLD 11 THRESHOLD 
VOLT AGE VOLT AGE 

DETECTOR DETECTOR 

VFFC 

120 5 

TDA3765 

t 

H/2 

BURST 
IDENTIFICATION 

H/2 DEMODULATOR 

6 

4,21 MHz 

629kHz 
chrominance 

output 
to tape 

AMPLITUDE 
DETECTOR 

BURST GATE 

FIRST 
PHASE DETECTOR 

colour off delay fast phase 

I ~ 
sandcastle pulse 

(colour ON .:s: 4 V) correction 

BK = burst key pulse 
BL =blanking pulse 
F FC = flip-flop correction 
FPC = fast phase correction 

REC= record 
PB = playback 
CK =colour killer 
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NTSC chrominance signal processor for video recorders TDA3765 

RATINGS 

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

Supply voltage (pin 9) Vp=V9_15 max. 13,2 v 
Voltage range at pins 1, 2, 5, 7, 8, 9, 16, 

18, 19, 20, 21, 22, 23 to pin 15 (ground) Vn-15 0 to Vp v 
Voltages ranges 

at pins 3, 4, 28* V3, 4, 28-15 3 to 6 v 
at pin 6, 25* V5, 25-15 0 to 5 v 
at pin 10* V1Q-15 1,5 to 4 V 

at pin 13*, 17* V13, 17-15 0 to 3 v 
at pin 14* V14-15 0 to 8 v 

Voltages 
at pin 12 V12-15 max. Vp v 
at pin 24 V24-15 max. 7 v 

Currents 
at pins 11, 18 -111, 18 max. 2 mA 

at pins 12, 26, 27 -112, 26, 27 max. 5 mA 

at pin 24 -124 max. 3 mA 

Total power dissipation Ptot max. 1,4 w 
Storage. temperature range Tstg -25 to+ 150 °c 
Operating ambient temperature range Tamb 0 to + 70 °c 

* Measured with V8-15 = 5,6 V. 
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---TD_A_3_7_6_5 __ j 
CHARACTERISTICS 

Vp = Vg_ 15 = 10 V; V3_ 15 = 5,6 V; Tamb = 25 °c; burst key duration 4 µs; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin g) 

Supply voltage Vp = Vg-15 g,6 - 13,2 v 
Supply current for playback and burst keying 

at-112, 18, 24, 26, 27 = 0 Ip= lg - 47 - mA 

at -112, 18, 24, 26, 27 = 0; Vp = 12 V Ip= lg - 4g - mA 

A.G.C. preamplifier (pins 1 and 2) 

Input voltage* (f = 3,58 MHz) during record 
(peak-to-peak value) V2-15(p-p) 20 - 400 mV 

Input voltage* (f = 62g kHz) during playback 
(peak-to-peak value) V1-15(p-p) 30 - 400 mV 

Input resistance R1, 2-15 7 - - kn 

Input capacitance C1, 2-15 - - 5 pf 

629 kHz chrominance signal (pin 26)* 
(transposed on to 62g kHz signal) 

Output voltage (peak-to-peak value) V26-15(p-p) - 2 - v 
Signal suppression at output 

for f = 1,26 MHz ll'26 - 35 - dB 
I 

for f = 4,21 MHz 
(externally balanced via pins 3 and 4) l\'26 - 40 - dB 

during colour killing (pin 25 ll'26 40 - - dB 

D.C. output voltage V26-15 - 6,7 - v 

3,58 MHz chrominance signal (pin 27)' 

Output voltage 
during record (peak-to-peak value) V27-15(p-p) - 1, 15 - v 
during playback after signal mixing 

(peak-to-peak value) V27-15(p-p) - - 3,1 v 
Signal suppression at output 

for f = 4,21 MHz (externally balanced) a27 - 40 - dB 

for f = 7, 16 MHz a27 - 30 - dB 

for f = 2,g5 MHz ll'27 - 38 - dB 

for f = 2,32 MHz a27 - 30 - dB 

D.C. output voltage V27-15 - 7 - v 

* The chrominance signal values hold for a 75% saturated colour bar signal. 
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NTSC chrominance signal processor for video recorders 

-·--- ----·-------·-·--·--,----
parameter 

.. - ·- ·- - ---·-. -······----------

3,58 MHz ch 

Burst inputs 
at pin 22 

rominance signal amplifier* 

ignal 
(peak-to-peak value) 

at pin 23 

Input resista 

(peak-to-peak value) 

nee 
at pin 22 

at pin L::l 

Output volta 
at pin 24 

ge of the chrominance signal 
(peak-to-peak value) 

Signal suppr 
during co 

ession at output (pin 24) 
lour killing 

D.C. output 
during co 

voltage 
lour-on 

during co lour off (killed) 

ixer Subcarrier m 

629 kHz inp ut voltage; sine-wave 
(peak-to·p eak value) 

nee Input resista 

D.C. output 

4,21 MHz ou 

voltage 

tput voltage selective** 
(peak-top eak value) 

ession at output** Signal suppr 
for f = 3,5 8 MHz 

for f = 4,8 4 MHz 

put 

put voltage (peak-to-peak value) 

Subcarrier in 

4,21 MHz in 

Input resista 

Input capac 

nee 

itance 

ltage controlled oscillator (VCO) 

nee 

3,58 MHz vo 

Input resista 

Input capac 

Output resis 

PLL-control 

itance 

ta nee 

led oscillator catching range l hase differe 
signals for 
frequency 

nee between osci I lat or and burst 
± 400 Hz deviation of crystal 

symbol 
---·· 

V22-15(p·p) 

V23-15(p-p) 

R2215 

R23.15 

V24-15(p·p) 

°'24 

V24-15 

V24-15 

V13-15(p·p) 

Rn15 

V12-15 

V12-15(pp) 

°'12 

°'12 

v6,15(p·p) 

R5.15 

C5_15 

R1Q-15 

C10-15 

R11-15 

t.f 

<{! 

min. 

-

-

6 

6 

-

35 

-

-

220 

1 

-

-

20 

30 

250 

1,9 

-

-

-

-

± 500 

--

Chrominance signal values hold for a 75% saturated colour bar signal. 

L TDA3765 

--
typ. max. unit 

225 - mV 

225 - mV 

- - kn 

- - I kn 

490 - mV 

- - dB 

2,4 - v 

0,7 - v 

- - mV 

- - kn 

7,9- - v 

800 - mV 

- - dB 

- - dB 

- - mV 

- - kn 

- 5 pF 

430 - n 

- 10 pF 

- 200 n 

- - Hz 

- ± 7 deg 

* * Measured with a 0,32 V (peak-to-peak), 629 kHz input signal on pin 13 (-I 12 = 1 mA). 
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1410 

TDA3765 j 
CHARACTERISTICS (continued) 

parameter symbol 

3,58 MHz fixed oscillator 

Oscillator temperature coefficient* TC 

Record/playback selector (pin 21) 

Input voltage for record** V21-15 

Input current with V21-15 = 4 V 121 

Input voltage for playback V21-15 

Input current with V21-15 = 8 V 121 

Input resistance R21-15 

Colour (on/off) killer delay 

Delay for chrominance signal OFF 
at AV= 1V;C=1 µF; PNP emitter follower 
with internal current of 0, 1 mA td 

Input voltage (pin 18) 
for forced colour ON v 18-15 

for forced colour OFF v18-15 

Voltage stabilizer (pin 8) 

Range of external reference voltage Vs-15 
Input current -lg 

Sandcastle pulse input (pin 16) 

Input voltage for burst keying V16-15 
Input current 115 

Delay time of BK td 

Input voltage for triggering of flip-flop V15_15 

Fast phase correction 

Input voltage• (peak-to-peak value) v 19-15(p-p) 
Input resistance R 19-15 

Output voltage 
without correction 
below phase differences of± 500 

at 120 < ± 20 µA and V17_15 = < 6,5 V V2Q-15 
with correction 
above phase differences of± 550 

at l20<±20µAandV17_15=>7,1 V V20-15 
Output resistance R2Q-15 

Not considering the effects of external components. 
* * Pin open: record. 

min. typ. 

- -

- -

- -

8 -

- -

7 -

- 10 

- -

5,5 -

5,3 -

- -

7, 1 -

- -

- 0,55 

2 -

200 -

3,3 -

- -

9 -

- 35 

• Phase difference between output pin 14 and input pin 19 should be <P = goo. 

July 1985 

max. unit 

-3 Hz/K 

4 v 

130 µA 

- v 

430 µA 

- kQ 

- ms 

4 v 

9 v 

5,8 v 

120 µA 

- v 

5 µA 

- µs 

- v 

400 mV 

- kQ 

5,2 v 

- v 

- kQ 



NTSC chrominance signal processor for video recorders l ...... __ T_D_A_3-76_5 __ _ 

parameter symbol min. typ. max. unit 

Burst emphasis selector (pin 17) 

Input voltage active emphasis V17_15 open connection 

Input voltage inactive emphasis V17_15 - - 0,5 v 
Burst pre-emphasis at 

REC chroma output pin 26 - 6 - dB 

Burst de-emphasis at 
PB chroma output pin 27 - 5,3 - dB 
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APPLICATION INFORMATION 
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l ___ r_D_A_3_1_11 __ _ 

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 preamplifier 
• 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 = V14-11 typ. 

Ip= 114 typ. 

v 2,3,4-11 (p-p) typ. 

G18-2,3,4 typ. 

12 v 
60 mA 

1 v 
4 dB 

A.G.C. amplifier 

Composite video signal 
(peak-to-peak value) V12-11(p-p) 

v6-11(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). 

V15.11 (p-p) 

G15,17-16 

v 15.11 (p-p) 
V17.11(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 (I EC 134) 

Supply voltage range (pin 14) Vp = V 14-11 

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 

at pin 13 

Currents 
at pins 6, 15, 17 
at pin 18 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

Vn-11 

V2, 3, 4-11 

V1,8-11 

v 13-11 

16,15,17 

118 

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. 

max. 

10 mA 

20 mA 

max. 1 W 

-25 to + 150 oc 

0 to +70 oc 
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___ r_o_A-37_1_1 __ J 

1416 

CHARACTERISTICS 

Vp = V 14-11 = 12 V; trigger pulse on pin 10 with a width of 4 µs; T amb = 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 - k.Q 

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 - s v 
to select input pin 2 v 1-11 10 - - v 

Preamplifier 

Composite colour video input signals 
(peak-to-peak value) V2,3,4-11 (p-p) - 2 - v 

Input resistance R2,3,4-11 - 10 - k.Q 

Input capacitance c2,3,4-11 - 10 - - pF 

Gain G18-2,3,4 - 4 - dB 

D.C. output voltage 
during record v 18-11 - - 5,S v 
during playback v 18-11 - 1 - v 

Frequency response (0 to 3 MHz) 0'1S-2,3,4 - - 1 dB 

Signal suppression at output (pin 1 S) 
with no input selected O'J S 43 - - dB 

during playback 0'18 50 - - dB 

A.G.C. amplifier 

Input voltage (composite video signal) 
(peak-to-peak value) V12-11 (p-p) - 0,4 ± 6 dB - v 

Input resistance R 12-11 - 10 - k.Q 

Input capacitance c, 2-11 10 - pF 

Frequency response (0 to 3 MHz) 0'15,17-12 - 1 - dB 

Peak-white and sync-pulse level detectors 

Capacitor currents 
charging current on pin S -Is - 15 - mA 

discharging current on pin S Is - O,S - µA 

charging current on pin 7 -17 - 0,3 - mA 

discharging current on pin 7 17 - 0,3 -- mA 

Ootobec 1984 r 



Video processor for video recorders TDA3771 

parameter symbol min. typ. max. unit 

Gated clamping control and 
sync pulse regeneration 

Threshold voltage for clamping control ON 
V9_11 = 0 V V10-11 7 - - v 

Input current -110 - - 50 µ.A 

Threshold voltage for active sync pulse 
gcnerat:on and c!amping control OFF V9-11 6 - v 

Input current -lg - - 50 µ.A 

Charging current -113 - 0,3 - mA 

Discharging current 113 - 0,3 -· mA 

Black level voltage V5-11 - 5,5 - v 
Sync pulse cut-off level V5-11 - 5,2 - v 
Controlled output signal 

(peak-to-peak value) V5-11(p-p) - 4,0 -- v 

Record/playback selector 

Input voltage 
for playback V5-11 7 - - v 
for record V5-11 - - 5 v 

Input current -15 - -- 50 µ.A 

Chrominance signal adder and output stage 

Input voltage (peak-to-peak value) v 16-11 (p-p) - 0,3 - v 
Gain G15,17-16 - 12 - dB 

Input resistance R 16-11 - 10 - kn 

Input capacitance c16-11 - 10 - pF 

Output signal (peak-to-peak values) 
composite colour video signal: negative V15-11 (p-p) - 2 - v 
composite colour video signal: positive V11-11(p-p) - 2 - v 

2nd harmonic suppression cx17 40 - - dB 

Black level 
composite colour video signal: negative V15-11 - 9,3 - v 
composite colour video signal: positive V17-11 - 3,7 - v 

Signal suppression during record 
and with input pin 2 selected cx15 40 - - dB 

D.C. voltage during record 
and with input pin 2 selected v 15-11 - 12 - v 

Output resistance during record 
and with input pin 2 selected R 15-11 - 30 - kn 
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l TDA3780 

-----
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 DI L; plastic (SOT-102CS). 

Vp = V1-18 

Ip= I 1 

V2-18(p-p) 

V4.13 

V7.13 

fosc 

V17.13 

v17-18(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 

RATINGS 

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

Supplyvoltage(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 11and12 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

Vn-18 

V9_19 

± I 11, 12 

Ptot 

Tstg 

Tamb 

l ___ r_o_A-37_a_o __ _ 

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; T amb = 25 °c; 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 V8-18 - 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 < V8-18; -12 = 1 mA IZ2-18i - 25 - n 

Input current 

at V2-18 > V8-18 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_18 2,5 - 8 v 
Start of gain reduction 

(adjustable at pin 5) V4.3 100 - - mV 
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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) 

Limitation 
at lg= 0 V10-18 7,5 - - v 
at lg =0,5 mA V10-18 - 4 - v 

Voltage controlled oscillator (VCO) 

Output frequency 
with Cose= 100 pF (pin 11-12); 
Rose= 3,8 kil (pin 15) fosc 3,04 3,30 3,56 MHz 

Oscillator steepness foscl~V10-18 - 1,5 - MHz/V 

FM output signal switching stage 

Input voltage to switch FM off V16-18 - - 4 v 
Input voltage to switch FM on V16-18 6 :- - v 
Output voltage suppression 

with FM switched off ao 50 - - dB 

Output stage (pin 17) 

D.C. output voltage V17.18 - 6 - v 
FM signal output voltage 

(peak-to-peak value) V17-18(p-p) - 4,2 - v 
Suppression of the 2nd harmonic 

V (1st harmonic) 
aharm 40 - - dB V (2nd harmonic) 

AM suppression aAM 40 - - dB 

Crosstalk between output and input 
V17.18 

40 dB - -
V2-18 
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l TDA3791 

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 = V8-16 

Ip= 13 

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 window detector 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 
----

inputs outputs 

VAFC IN= V15-16; VwM = V2-16; Vww = V1-16 V12-16 V13-16 

VAFC IN< VwM - 1 /2Vww HIGH LOW 

VwM - 1/2Vww < v AFC IN< VwM + 1/2Vww HIGH HIGH 

v AFC IN> VwM + 1/2Vww LOW HIGH 

Where: V 12-16 =tuning too low (TTL); V 13-16 =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_ J6) switch HIGH output 

HIGH HIGH I V1Q-16 
HIGH LOW II V9_1s 

LOW HIGH Ill V1-1s 
LOW LOW IV V6-16 

Short-circuit protected band switches 

A selected band switch has a minimum output voltage of Vp - 0,3 V provided the current is not more 
than 35 mA (11Q, lg, 17, Is). If the output voltage at pins 10, 9, 7 or 6 is less than 9 Va short-circuit 
condition exists, and the output current will not be more than 80 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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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 SWDE (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 (I EC 134) 

Supply voltage (pin 8) Vp = Vs-16 max. 13,2 v 
Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

M'y 19851 
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Band selector and window detector l ___ T_D_A_3-79_1 __ _ 

CHARACTERISTICS 

Vp = Va-16 = 12 V; Tamb = 25 °c; measured in Fig. 1; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage (pin a) Vp = Va-16 10 12 13,2 v 

Supply current (pin a) 
unloaded band switches ON Ip= la 1a 25 3a mA 

all band switches OFF Ip= la 9 12 16 mA 

Voltage range 
1 /2Vww (pin 1) Vl-16 0, 1 - 4,5 v 

VwM (pin 2) V2-16 1,a - 10,5 v 

VwM + 1/2Vww at Va-16 - 1,4 V V2-16 ± Vl-16 1,7 - 10,6 v 

V AFC IN (pin 15) V15-16 0,5 - 11,5 v 

Input current 
1/2Vww (pin 1) -11 - - 2 µA 

VwM (pin 2) 12 - - 0,2 µA 

VAFC IN (pin 15) I 15 - 0,2 0,4 µA 

Hysteresis voltage V AFC* ~v15-16 - 20 50 mV 

Delta current at V AFC 1N* ~115 - - 25 nA 

Temperature coefficient IAFC IN TC(l15) - -0,42 - nA/OC 

Temperature coefficient lwM TC(l2) - -0,27 - nA/OC 

Deviation of applied voltage (pin 1) 
at V1-16 = 100 mV ~vl-16 -35 - +35 mV 

at Vl-16 = 4,0 V; V2-16 = 6 V ~v1-16 -200 - +200 mV 

Input current (pin 4) 
at MSB <O,a V 14 - - 0, 1 µA 

at MSB >4 V 14 - - 1,0 µA 

Input current (pin 5) 
at LSB > 4 V 15 - - 1,0 µA 

at LSB <O,a V 15 - - 0, 1 µA 

Voltage level (pin 4) 
at MSB HIGH V4_15 4 - - v 

at MSB LOW V4-16 - - o,a v 

Voltage level (pin 5) 
at LSB HIGH V5_15 4 - - v 

at LSB LOW V5_15 - - o,a v 

Short-circuit current of band switches 
I, II, 111, IV (pins 10, 9, 7, 6) -110,9, 7,6 35 50 ao mA 

Voltage drop of band switches 
I, II, 111, IV (pins 10,9, 7,6) 
at lo(max) = 35 mA; Vp = 10 V V10, 9, 7, 6-16 - - 0,3 v 

*During switching of outputs V12-16 and/or V13-16· 
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TDA3791 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Voltage level short-circuit detection 
at 0,75Vp V10, 9, 7, 6-16 8,0 9,0 9,5 v 

Output voltage (pin 13) 
TTH at 113 = 2 mA (LOW) V13-16 - - 0,3 v 

Output voltage (pin 12) 
TTL at I 12 = 2 mA (LOW) v 12-16 - - 0,3 v 

Leakage current (pin 13) 
TTH at V13-16 = 13,2 V I 13 - - 10 µA 

Leakage current (pin 12) 
TTH at V12-16 = 13,2 V I 12 - - 10 µA 

Output current (pin 3) 
SWoE at V3.15 = 6 v -13 5 12 20 µA 

Maximum value of delay capacitor C3 - - 40 nF 

Maximum delay time 
at± C3 (nF)/(13/10) ms td - - 50 ms 

Power-on-reset voltage Vs-16 6 - 9,6 v 
Leakage current unswitched band switches 

at V10, 9, 7, 6-16= -12 V 110,9,7,6 - - 5 µA 
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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) 

Pilot carrier amplifier 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 = V2Q-15 

Vi(rms) 

~Gv 

Vi(rms) 

Vo(rms) 

ILED 

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 nF. 
(2) TDA3800G application 

using active filters. 
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L 1 and L2: TOKO 7 k; 
Q = 25, f0 = 5,74 MHz. 

i.f. signal 
e.g. from 

TDA2546A from filter 

i (Fig.3) 

!47 

SFT ~ 82on 
nF 

5.74MA ____r----c 

28 

AF1 

+ 
1oµFT 

a.f. signal 
e.g. from 

TDA2546A 

22nF 

27 26 

LIMITER 
AMPLIFIER 

12kil 

audio I video 
recording/ playback 

25 

I L1 

24 23 

HIGH-PASS 

PILOT 
CARRIER 

AMPLIFIER 

TDA3800G 

L3 

I 470 
' µF 

+ ! 

Vp 

AM 
DEMODULATOR 

COMPARATOR 

to filter 
I Fig.3) 

Vp 

I 
~+10µF 

18 

audio I video 
switch voltage 

l 10µF 
+ 

17 

NOISE 

16 15 

CHARGE 
CIRCUIT 

DETEC- t-t-+-+-----. 
TOR 

A.F. SIGNAL SWITCH CONTROL LOGIC 

8 

L R L R 

a.f. output I a.f. output II 

LED1 LED2 
~ 

audio I video 
identification 

bit 

Vp~ ·-"' mode indication mode selection switches 
for output I for outputs I & II 

18 
kil 

7Z91243 

Fig. 1 TDA3800G block diagram and test circuit in accordance with Fig. 3. 

-I -I 
00 
)>)> 
c.u c.u 
CX> CX> 
00 
00 
G>G> en 



:z 
~ 
3 
i .., 
co 
00 
w 

§ .... 

( 1) De-emphasis 3,9 nF. 
(2) TDA3800GS application 
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Coil data 

L 1 and L2: TOKO 7 k; 
Q = 25, f0 = 5,74 MHz. 

i.f. signal 
e.g. from 

TDA2546A 

i snp 
5.74MA 

28 

Vp/2 

AFl 

+ 
1oµFT 

a.f. signal 
e.g. from 

TDA2546A 

from filter 

i47 

(Fig.3) 

~ 
T nF 

22nF 

121 26 

LIMITER 
AMPLIFIER 

12 k!1 

12 k!1 

3 

audio I video 
recording/ playback 

t 

25 

4 

Vp 

22 Q= 70 I 470 

~~~pf L35~+ µFI 

I tofilter 
(Fig.3) 

5,6 nF 

1--
24 23 22 21 

Vp/2 

r 

500!1 

VOLTAG~p 
HIGH-PASS I STABILIZER 

PILOT 
CARRIER I AM AMPLIFIER 

DEMODULATOR 

TDA3800GS ~· 
COMPARATOR 

A.F. SIGNAL SWITCH 

8 

R L 

a.f. output I a. f. output II 

LEDl 
Vp 

audio/video 
switch voltage 

I I ~ 10µF 
~ "f'+lOµF 

LED2 

18 

28 
k!1 

17 

NOISE 
DETEC­

TOR 

II 

28 
k!1 

12 

16 

audio/video 
9 identification 

• bit 

15 

CHARGE 
CIRCUIT 

mode indication mode selection switches 

18 
k!1 

for output I for outputs [ & II 7291242 

Fig. 2 TDA3800GS block diagram and test circuit in accordance with Fig. 3. 

~ 
~ 
Ci: 
c: 
!!!. 

<! 
"' 0 c: 
:I 
a. 

'1J 
0 

m :;· ... 
n 
~· 
~· 

-I -I 
00 
)> )> 
ww 
CX> CX> oo 
oo 
G)G) 
(/') 



TDA3800G 
TDA3800GS 

Fig. 3 External filter circuit for the identification frequencies 117,5 Hz and 247, 1 Hz. 
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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 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

* TDA3800GS only. 
** TDA3800G only. 

Vn-15 max. 

V 11 ;12;13-15 max. 

111;12;13 max. 

short-circuit protected 

Vp 

Vp 

mA 

Ptot max. 1,5 W 

T stg -25 to + 150 °c 
Tamb 0 to +70 °c 

November 1983 1433 



TDA3800G 
TDA3800GS 

CHARACTERISTICS 

Vp = 12 V; Tamb = 25 oc; 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 symbol min. typ. max. unit 

Supply (pin 20) 

Supply VQltage range Vp = V20-15 10,8 12 13,2 v 
Supply current (without LED current; mono) Ip= 120 40 - 87 mA 

FM limiter/amplifier and demodulator 

Start of limiting V28-15(rms) - - 60 µV 

Input resistance R28-15 - 40 - kn 

Input capacitance (Fig. 5) c28-15 - 4,5 - pF 

AM suppression 
at Vi= 0,5 mV; .6f = ± 30 kHz a AMS 50 - - dB 

Pilot carrier processing 

D.C. input voltage V18-15 - 7,2 - v 
D.C. voltage (reference via tuning coil) V22-15 - 6,0 - v 
AM demodulator output voltage V19_15 - 7,3 - v 
Controlled pilot carrier output voltage 

(peak-to-peak value) V22-21 (p-p) - 250 - mV 

Output resistance R22-15 50 - - kn 

Identification frequency evaluation 

No identification signal (lower threshold) V14-15 - - 2 v 
Identification signal (upper threshold) V14-15 4 - - v 
Stereo transmission V17_15 - - 2 v 
Dual sound transmission V17_15 4 - - v 

De-matrixing 

Output voltages V2;3;4-15 - 5,3 - v 
De-emphasis output resistances R2;3;4-15 - 12 - kn 

A.F. output signal of 2nd i.f. 
(r.m.s. value) V2-15(rms) - 0,6 - v 

Attenuation of the demodulator output 
signal AF2 at audio/video mode aAF2 75 - - dB 

Distortion of the AF2 signal Vo2-15 dtot - 0,4 - % 

-.-
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Stereo/dual TV sound processing circuits 

parameter symbol 

AF1 input 

D.C. input voltage V1-15 

Input resistance R1-15 

Maximum input signal (r.m.s. value) V1-15(rms) 

A.F. signal switches 

D.C. output voltages V5;6;7;8-15 

Output resistances R5;6;7;8-15 
Maximum a.f. output signals (r.m.s. value) 

for VAFl(rms) V5;6-15(rms) 

for VAFll(rms) V7;8-15(rms) 

Total distortion when applying a signal 

at V2;3;4-15(rms) = 0,5 V dtot 

Signal plus noise-to-noise ratio S + S/N 

Crosstalk attenuation 
in stereo mode (f = 1 kHz at pin 2) cxs 
in dual sound mode (f = 20 Hz to 20 kHz) cxos 

Audio/video switch 

Audio/video switch voltage 
for playback (HIGH) v16-15 

for recording (LOW) v16-15 

Audio/video identification bit (TDA3800G) 
for stereo mode (LOW) V13-15 

for dual sound mode (HIGH) 
at V13-15"" 0,7 V 113 

Audio/video switch voltage (TDA3800GS) 
(stereo/dual sound) 
for stereo mode (LOW) V13-15 

for dual sound mode (HIGH) V13-15 

Mode selection switches for outputs I and 11 

Active LOW (TDA3800G) 
input voltage LOW V11; 12-15 
switch open condition 

at V11;12-15"" 0,7 V I 11; 12 

·Pulse duration tp 

* Connection of high-impedance headphones is possible. 

min. typ. 

- 6 

- 14 

- 2 

- 5,3 

- 200 

- 2 

- 2 

- -

- 80 

40 -

60 -

7 -

0 -

0 -

- 0 

- -

2,4 -

0 -

- 0 

1 -

TDA3800G 
TDA3800GS 

max. unit 

- v 

- kn 

- v 

- \/ 

-· D* 

- v 

- v 

0, 1 % 

- dB 

- dB 

- dB 

Vp v 

2,5 v 

0,2 v 

- mA 

0,8 v 

- v 

0,2 v 

- mA 

- µs 
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TDA3800G 
TDA3800GS 

CHARACTERISTICS (continued) 

parameter 

Switching voltage (TDA3800GS) 

Mono 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) 

a.f. outputs I and 11 mono 

a.f. outputs I and 11 stereo 

Mode indication (pins 9 and 10; see also Table 1) 

Only the mode for output I is indicated 

Maximum output current 

Voltage stabilizer (pin 21) 

Output voltage 

Maximum d.c. output current 
short-circuit protected 

Notes to the characteristics (TDA3800G only) 

symbol min. typ. max. unit 

V11-15 - - 0,8 v 

V11-15 2,4 - - v 

V12-15 - - 0,8 v 
V12-15 2,4 - - v 

19;10 - 15 - mA 

V21-15 - 6 - v 

±121 - 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 11 and 12 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 LED 2 selected reception mode 

OFF OFF mono at mono or stereo transmission 

ON ON stereo at stereo transmission I 

OFF ON AF 1 signal at dual sound transmission 

ON OFF AF2 signal at dual sound transmission 
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l ___ T-DA-38_0_3_A __ 

STEREO/DUAL TV SOUND DECODER CIRCUIT 

GENERAL DESCRIPTION 

The TDA3803A is a stereo/dual TV sound decoder circuit with static switching for processing two a.f. 
signals in TV and VCR equipment. The LOW/HIGH static switching signals control the a.f. output 
selector. Two operational amplifiers perform bandpass filtering of the identification signals. 

Features 

• Amplification of the two a.f. input signals by integrated operational amplifiers 
• Low distortion stereo de-matrix 
• All operational amplifiers offset compensated 
• De-emphasis with operational amplifiers, preferably applied to the output terminals 
• Two output ports each with two channels for headphones and loudspeakers 
• Dual sound information at one port, each port individually switchable from sound I to sound 11 and 

sound 11 to sound I 
• Mute function; while mute is active, it is possible to connect an external mono a.f. input signal to 

pin 10 appearing at pins 20 to 23. 
• Identification without additional signals (horizontal etc.) 

QUICK REFERENCE DATA 

Supply voltage (pin 13) Vp = V13-12 typ. 12 v 
Supply current (pin 13) Ip= 113 typ. 28 mA 

Pilot carrier amplifier gain control range ~Gv > 40 dB 

A. F. input signals; at Gv = 0 dB 
(r.m.s. value) Vi(max) 1 v 

LED output current ILED typ. 12 mA 

Weighted signal-to-noise ratio 
of the a.f. signal switches (CCI R468/2) S/N ;;;.. 60 dB 

Crosstalk in stereo mode as > 40 dB 

Crosstalk in dual sound mode 0ns > 60 dB 

PACKAGE OUTLINE 

28-lead DIL;plastic (SOT-117). 
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~~~~~St-e_re_o_/_d-ua_l_T_V_s_o_un_d_d_e_c_od_e_r_c-ire-u-it~~~~~~~~~~~--~~,~~T~D-A~3-8_0_3~A~~~ 
RATINGS 

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

Supply voltage (pin 13) Vp = V13-12 max. 14 v 
Voltages with respect to pin 12 (ground) 

pins 25; 27 and 28 

Voltages 
pin 1 to pin 10 

pin 14 to pin 19 

Currents 
pin 11 

pins 20; 21; 22; 23 

pin 28 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

V25;27;28-12 max. 

Vn-12 max. 

Vn-12 max. 

111 max. 

120;21 ;22;23 max. 
-1 28 max. 

Ptot max. 

Vp 

Vp 

Vp 

3 mA 

10 mA 

3 mA 

1,5 w 
Tstg -25 to+ 125 oc 

Tamb 0 to +70 oc 
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___ T_D_A_3_a_o_3_A_j 

CHARACTERISTICS 

Vp = 12 V; Tamb = 25 °c; overall voltage gain lgafl = 1; (Rs= RR); measured in Fig. 2 with a 1 kHz 
signal. A.F. input AF2 = AFl = 0,5 V, pilot carrier input signal V2-12(rms) = 16 mV, m = 0,5 and 
with adjusted de-matrix circuit; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 13) 

Supply voltage range Vp = V13-12 10,8 12 13,2 v 
Supply current (without LED current) Ip= 113 - 28 35 mA 

Reference voltage (pin 11) Vref - 6 - v 
Input resistance (dynamic) Rll-12 - 4 - kn 

A.F. part 

Amplification IGafl -40 - 18 dB 

Input signal at IGafl = 1 VAFl =VAF2 - - 1 v 
Mono a.f. input signal (pin 10)* 

Input signal V10-12 - - 2 v 
D.C. input voltage level Vl0-12 - 6 - v 
Input resistance RlQ-12 16 - kn 

Stereo mode 
a.f. output port I 

pin 22: right 
pin 23: left 

a.f. output port II 
pin 20: right 
pin 21: left 

Output signal (THO.;;;; 0,5%) 
port I (V23-12 = V22-12l Vol - - 2 v 
port II (V21-12 = V20-12) Voll - ~ 2 v 

Weighted signal-to-noise ratio 
of the a.f. signal switches 
(in accordance with CCI R468/2) S+W/W 65 - dB 

Unweighted signal-to-noise S+N/N 60 - - dB 

Total harmonic distortion 
(V20; 21; 22; 23-12 = 0,5 V; lgafl = 1) THO - 0,05 - % 

Crosstalk attenuation (selective) 
stereo mode (f1 = 1 kHz; f2 = 400 Hz) as 40 - - dB 

dual sound mode (f = 250 Hz to 12,5 kHz) aos 60 - - dB 

* An input signal at pin 10 appears at pins 20 to 23 if the mute input (pin 18) is activated (V 18-12;;;. 2 V). 
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Stereo/dual TV sound decoder circuit l TDA3803A 

--
parameter symbol min. typ. max. unit 

D.C. input voltage level 
at pins 25 and 27 V25; 27-12 - 6 - v 

D.C. output voltage level 
at pins 20; 21; 22 and 23 Vn-12 - 6 - v 

Output resistance 
at pins 20; 21; 22 and 23 Vn-12 - 200 - n 

Identification part 

Pilot carrier amplifier 
input signal (pin 2) V2-12 5 - - mV 

gain control range ~Gv 40 - - dB 

controlled output signal (pin 1) 
(peak-to-peak value) V1-12(p-p) - 300 - mV 

Input resistance (pin 2) R2-12 - 60 - kn 

Output resistance (pin 1) R1.12 1 - - Mn 

D.C. input voltage level (pin 2) 
applied externally (see Fig. 2) V2-12 - 6 - v 

D.C. output voltage level (pin 28) 
without gain control V28-12 - 6 - v 
with gain control V28-12 - 7,9 - v 

Identification signal (pin 28) 
(peak-to-peak value) V28-12(p-p) - 2,0 - v 

Filter operational amp I ifiers 
open loop gain Go FT 78 - - dB 

Identification frequency evaluation 

No identification signal (lower threshold) V4.12 - - 2,5 v 
Identification signal (upper threshold) V4.12 4,7 - - v 
Stereo transmission (lower threshold) V9.12 - - 2,5 v 
Dual sound transmission (upper threshold) V9.12 4,7 - - v 

Control logic part 

Mute input voltage (pin 18) 
mute OFF v 18-12 - - 0,8 v 
mute ON (see the remarks to pin 10) V13.12 2 - - v 

Switching stereo/mono and sound I/sound 11 

Stereo transmission 
switching voltage to pin 19 (pin 17 and 16 

not affected) 
output ports I and 11 mono V19.12 - - 0,8 v 
output ports I and 11 stereo V19.12 2 - - v 

February 1985 1441 



___ r_o_A_3_a_o_3A __ j 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Control logic part (continued) 

Mono transmission both output ports I and II mono 

Dual sound transmission 
switching voltage to pin 16 (pin 19 and 17 

not affected) 
output port 11 sound I Vi6-12 2 - - v 
output port 11 sound 11 V16-12 - - 0,8 v 
switching voltage to pin 17 (pin 16 and 19 

not affected) 
output port I sound I V17-12 - - 0,8 v 
output port I sound 11 V17-12 2 - - v 

Mode indication (pins 14 and 15; 
see also Table 1) 

Output current -114; 15 9 12 15 mA 

Output voltage (note 2) V14; 15-12 0 - 8 v 
Stereo/mono transmission: 

LED indication is valid for the transmission 
mode 

Dual sound transmission: 
LED indication is valid for port I 

Table 1 Mode indication (note 1) 

transmission mode 
LED LED 

pin 15 pin 14 

mono OFF OFF 

stereo: 
stereo selection; V19-12;;;. 2 V ON ON 

mono selection; V 19-12;;;. 0,8 V ON ON 

dual sound: 
sound I selection; V 17-12 < 0,8 V ON OFF 

sound I I ·selection; V 17-12;;;. 2 V OFF ON 

Notes to the characteristics 

1. LED indication not affected by V 18-12· 

2. Pin 14 and 15 are also suitable as output switches to control TDA3810. 
At "LED OFF" and 114, 15 < 100 µA is V14, 15-12 < 200 mA. 
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DEVELOPMENT DATA 
Th is data sheet contains advance information and 

specifications are subject to change without notice. l TDA3806 

-

MULTIPLEX PLL STEREO DECODER 

The TDA3806 is a phase-locked loop (PLL) stereo decoder for decoding the stereo multiplex signal. 
The decoding signal is generated by a phase-locked loop system. Second audio program (SAP) and 
adjacent channel interference (ACI l are suppressed by the internal circuitry. The decoder has a main 
signal and a sub-signal output. It is possible to apply a separate noise reduction system to the sub-signal. 
Main signal and noise reduced sub-signal have to be combined at an external matrix to both Land R. 

Features 

• Adjustable gain by external resistors 
(separate for main and sub-signal) 

• D.C. input for smooth mono-stereo takeover control 
(without influencing the pilot indicator) 

• Pilot dependent mono-stereo switch 
• Pilot indicator driver 
• PLL oscillator switch-off facility 
• Buffered oscillator frequency measuring facility 
• Internal suppression of Second Audio Program (SAP) distortion 

(5th harmonic of pilot) 
• Suppression of Adjacent Channel Interference (ACI) distortion 

(3rd harmonic of sub carrier) 
• Electronic hum filtering 

QUICK REFERENCE DATA 

parameter symbol 

Supply voltage range (pin 8) Vp 

Supply current at Vp = 12 V Ip 

D.C. output voltage range V15, 16-7 

A.C. output voltage (r.m.s. value) V15, 16-7(rms) 

Voltage gain sub-signal V15/Vsub 

Voltage gain main signal V15/Vmain 

Total harmonic distortion THD 

Operating ambient temperature range Tamb 

Storage temperature range Tstg 

PACKAGE OUTLINE 

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

min. typ. max. unit 

7,5 12 15 I v 
15 22 30 mA 

1 - 11 v 
- 1,25 -

- 13,5 - dB 

- 19,5 - dB 

- 0,1 0,5 % 

0 - +70 oc 

-25 - +150 oc 
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RATINGS 

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

parameter symbol min. 

Supply voltage Va-7 -

Input voltage (d.c.) V4, 5-7 0 

Input voltage osc. frequency V3_7 0 

Indicator driver voltage V2-7 -

Indicator driver output current 12 -

Total power dissipation 
at T amb = 25 oc (see Fig. 2) Ptot -

Storage temperature Tstg -25 

Operating ambient temperature Tamb 0 

D.C. CHARACTERISTICS 

Supply voltage (Vp) = 12 V; Tamb = 25 OC; unless otherwise specified. 
See Fig. 1. 

parameter symbol min. 

Supply voltage range Vp VB-7 7,5 

Supply current 
without indicator current is 15 

Bias input voltage V5_7 -

Bias voltage output stages V17, 18-7 -

Offset current 

via ext. feedback resistors 117-16 -
118-15 

Output voltage range V15, 16-7 1 

Oscillator frequency voltage range V3_7 0 

Voltage range M/St control V4_7 0 

Reference voltage V5_7 0 

Saturation voltage 
pilot indicator; 12 = 20 mA V2-7(sat) -

A-C. CHARACTERISTICS 

Multiplex input voltage V6-7(p-p) = 0,85 V inclusive 9 % pilot 

typ. 

-

-

-

-

-

-

-

-

typ. 

12 

22 

5 

6,7 

30 

-

-

-

-

0,5 

max. unit 

16 v 
12 v 
Vp v 
16 v 
20 mA 

1200 mW 

+150 oc 

+70 oc 

max. unit 

15 v 

30 mA 

- v 
- v 

-
- µA 

Vp-1 v 
12 v 
4 v 
4 v 

- v 

(m = 100 % = ~f = ±55 kHz, fmod = 1 kHz), circuit as Fig. 1, unless otherwise specified. 

parameter symbol min. typ. max. unit 

Input impedance (to be selected) Ri - 47 - k.Q 

Output current ±115,16 - 4 - mA 

Output voltage (r.m.s. value) V15, 16-7(rms) - 1,25 - v 
Voltage gain sub-signal 

sub-signal Vout15!Vsub - 13,5 - dB 

main signal Vout16/V main - 19,5 - dB 
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I 

TDA3806 

parameter 

Difference of gain 

Total harmonic di 

V15,16-7=1,2 

stortion 
5V 

Electronic hum fil 

Ripple rejection 

Vp ripple(rms) 
f = 100 Hz 

ter 

= 200 mV 

n 

Carrier suppression 
V0 = 1,25 V 
pilot suppressio 
1st harmonic 
2nd harmonic 
3rd harmonic 
4th harmonic 

quencies Suppression of fre 
generated by in 
SAP suppression 

terference 

Unweighted outpu 
r.m.s. value, b = 

Weighted output n 
according to CC 

t noise voltage 
20 Hz to 16 kHz 

oise voltage 
IR 468; peak value 

oscillator (VCO) 

y * 

Voltage controlled 

Nominal frequenc 

Capture range 

Temperature coeff icient 

h Mono-stereo switc 

Pilot threshold "st 
voltage (peak-to 

ereo on" 
-peak) 

ereo off" Pilot threshold "st 
voltage (peak-to -peak) 

Hysteresis 

symbol 

G15/G15 

THO 

RR 

Cl' 1 
Cl' 2 
Cl' 3 
Cl' 4 

O'SAP 

VN(15) 
VN(16) 

VN(15) 
VN(16) 

fosc 

±Lif/f 

±TKosc 

Vpilot on 

Vpilot off 

Cl' 

min. typ. max. unit 

5 6 7 dB 

- 0,1 0,5 % 

32 35 - dB 

30 32 - dB 
40 50 - dB 
- 45 - dB 
- 55 - dB 

60 75 - dB 

- 30 - µV 
- 50 - µV 

- 90 - µV 
- 150 - µV 

- 63,4 - kHz 

2 - - % 

- 1 - 10-4 I K 

- - 50 mV 

8 - - mV 

- 2,5 - dB 

* The oscillator frequency can be measured at pin 3 (low impedance output), when a resistor of 10 kn 
is switched from pin 3 to the supply voltage (V3_7 > 6 V). 
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l TDA3810 

SPATIAL, STEREO AND PSEUDO-STEREO SOUND CIRCUIT 

The TDA3810 integrated circuit provides spatial, stereo and pseudo-stereo sound for radio and television 
equipment. 

Features 

• Three switched functions: spatial (widened stereo image) 
stereo 
pseudo-stereo (artificial stereo from a mono source) 

• Offset compensated operational amplifiers to reduce switch noise 

• LED driver outputs to facilitate indication of selected operating mode 

• Start/stop circuit to reduce switch noise and to prevent LED-flicker 

• TTL-compatible control inputs 

QUICK REFERENCE DATA 

Supply voltage (pin 18) Vp typ. 12 v 
Supply current (LEDs off) Ip typ. 6 mA 

Operating ambient temperature range Tamb 0 to + 70 oc 

Input signal (r.m.s. value) Vi(rms) < 2 v 
Total harmonic distortion (stereo) THD typ. 0, 1 % 

Channel separation (stereo) ex typ. 70 dB 

Gain (stereo) Gv typ. 0 dB 

PACKAGE OUTLINE 

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

START/ 
STOP 

CIRCUIT 

TDA3810 

pseudo 

spatial 

spatial 

MODE 
LOGIC 

11 112 

'-->r----' 
control inputs 

Vp 

18 

Vp/2 

'I +D~ l-j ---·--=100µF 

10 

+ left > -1 D !----+channel 
4,7µF 

right 
13 I + D !----+channel 

) 4,7 µF 

LED 
DRIVERS 

7Z90166.2 

spatial 

pseudo-stereo 

Fig. 1 Block diagram/test circuit showing external components; for control inputs to pins 11 and 12 see truth table. 

a.f. 
output 

-I 
0 
)> 
w 
CX> ...... 
0 



Spatial, stereo and pseudo-stereo sound circuit 

RATINGS 

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

Supply voltage (pin 18) Vp 

Storage temperature range 

Operating ambient temperature range 

THERMAL RESISTANCE 

From crystal to ambient Rth er-a 

CHARACTERISTICS 

TDA3810 

max. 18 v 
-25 to+ 150 oc 

0 to+ 70 oc 

80 K/W 

Vp = 12 V;Tamb = 25.°C;test circuit Fig. 1 stereo mode (pin 11 to ground) unless otherwise 
specified. Output load: R5_ 1o,13-1 o > 4,7 krl; C5.1o,13-1 o < 150 pF. 

. ··-·-- ., .. 
parameter symbol min. typ. m 

Supply voltage range (pin 18) Vp 4,5 - 1 

Supply current Ip - 6 1 

Reference voltage Vs 5,3 6 6, 7 v 
Input voltage (pin 2 or 17) 

THO= 0,2% (stereo mode) Vi(rms) - - 2 v 
Input resistance (pin 2 or 17) Ri 50 75 - krl 

Voltage gain V 0/Vi Gv - 0 - dB 

Channel separation ( R/L) Oi 60 70 - dB 

Total harmonic distortion 
f = 40 to 16 000 Hz; Vo(rms) = 1 V THO - 0, 1 - % 

Power supply ripple rejection RR - 50 - 98 
Noise output voltage 

(unweighted) leh and right output Vn(rms) - 10 -

SPATIAL MODE (pins 11and12 HIGH) 
Anti phase crosstalk Oi - 50 -

Voltage gain Gv 1,4 2,4 3, 

I "vj 
4 l:. 

PSEUDO-STEREO MODE 

The quality and strength of the pseudo-stereo effect is determined by external filter components. 
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---TD_A_3_8-10 __ J 
parameter symbol 

CONTROL INPUTS (pins 11 and 12) 

Input resistance R· I 
Switching current -Ii 

LED DRIVERS (pins 7 and 8) 

Output current for LED -lo 

Forward voltage Vf 

Truth table 

control input state 
mode 

pin 11 pin 12 

Mono pseudo-stereo HIGH LOW 

Spatial stereo HIGH HIGH 

Stereo LOW x 

LOW = 0 to 0,8 V (the less positive voltage) 
HIGH= 2 V to 5,5 V (the more positive voltage) 
X =don't care 

1454 January 1985 

min. typ. max. unit 

70 120 - kil 

- 35 100 µA 

10 12 15 mA 

- - 6 v 

LED LED 
spatial pseudo 
pin 7 pin 8 

off on 

on off 

off off 



DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

VERTICAL DRIVER 

GENERAL DESCRIPTION 

l_-__ T_D_A_4_3_0_1 --

This monolithic integrated circuit is an inverting buffer between the pulse pattern generator SAA 1008 
( LOCMOS technology) and the image sensors NXA 1010 to NXA 1040. 

The circuit consists of four drivers either for all vertical transfer clocks for image part (1A to 4A), or 
al I vertical transfer clocks for storage part ( 18 to 48) electrodes, and one driver for a transfer gate 
(TG) electrode. 

QUICK REFERENCE DATA 

parameter symbol 

Supply voltage range (pin 13) V13-16 
Supply voltage range (pin 1) V1-16 
Supply current at Vp = 5 V 113 
Operating current V 1-16 = 11,25 V I 1 

Storage temperature Tstg 
Operating ambient temperature Tamb 

PACKAGE OUTLINE 

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

min. typ. 

4,5 5,0 

11,00 11,25 

14 

9,25 

-25 

-20 

max. unit 

5,5 v 
11,50 v 

mA 

mA 

+ 150 oc 

+ 70 oc 



TDA4301 J 
TG1 

¢in 

TDA4301 
12 

Vcc1 

VEE 16 
REF. 

VOLTAGE 13 Vcc2 

8 9 7 10 11 15 6 2 

i.e. i.e. TGo VREF 
!!lout 7Z96125 

Fig. 1 Block diagram. 

RATINGS 

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

parameter symbol min. typ. max. unit 

Supply voltage (pin 1) Vcc1 +12 v 
Supply voltage (pin 13) Vcc2 + 12 v 
D.C. output currents 

pins 2, 6, 11 and 15; t < 1 s lo 250 mA 
pin 7; t < 1 s ITGO 10 mA 

Total power dissipation Ptot 550 mW 

Operating ambient temperature Tamb -20 + 70 oc 

Storage temperature Tstg -25 + 150 oc 

D.C. CHARACTERISTICS 

parameter symbol min. typ. max. unit 

Supply voltage (pin 13) Vcc2 4,5 5,0 5,5 v 
Supply voltage (pin 1) Vcc1 11,00 11,25 11,50 v 
Reference voltage (pin 10) Vref 3,60 3,75 3,90 v 
Supply current (pin 13) lcc2 14,0 mA 

Operating current (pin 1) lcc1 9,25 mA 
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Vertical driver Jl TDA4301 

A.C. CHARACTERISTICS 

Vcc1 = V1-16 = 11,25 V; Vcc2 = V13-16 = 5,0 V; Tamb = 25 °c 

parameter symbol min. typ. max. unit 

Inputs</! and TGI (pins 3, 5, 4, 12 and 14) 

Input voltage range v</J 0 5 v 

Input threshold voltage V ci>TH 0,9 1, 1 1,3 v 

Input current (V </! = 5 V) I</! 10,0 30,0 µA 

Outputs</! (pins 2, 6, 15 and 11) 

Load CL= 2000 pF 

Output voltage swing v</J (p-p) 10,0 v 
Timing (Fig. 2) 

delay neg. slope tdl 100 ns 
negative slope (fall time) td5 50 70 90 ns 
delay pos. slope td3 100 ns 
positive slope (rise time) td6 30 50 70 ns 

Output TG (pin 7) 

Load CL= 68 pF 

Output voltage swing VTGO (p-p) 10,0 v 

Timing (Fig. 2) 
delay neg. slope tdl 100 ns 
negative slope (fall time) td5 70 100 120 ns 
delay pos. slope td3 100 ns 
positive slope (rise time) td6 50 70 90 ns 

sv 
1,1V 

90% 90% 

OUTPUT 
VOLTAGE 

10% 10% 

1dS 1d6 

1d1 1d3 

- 1d2- 1d4 7280797 

Fig. 2 Timing diagram. 

Load output (</Joutl capacitor CL= 2000 pF; output TGo load CL= 68 pF. At the specified load only one 
switching may be done at a time. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

VERTICAL DRIVER 

GENERAL DESCRIPTION 

l ___ T_D_A-43_0_1_T __ 

This monolithic integrated circuit is an inverting buffer between the pulse pattern generator SAA 1008 
(LOCMOS technology) and the image sensors NXA1010. to NXA1040. 

The circuit consists of four drivers either for all vertical transfer clocks for image part ( 1 A to 4A), or 
al I vertical transfer clocks for storage part ( 1 B to 48) electrodes, and one driver for a transfer gate 
(TG) electrode. 

QUICK REFERENCE DATA 

parameter symbol 

Supply voltage range (pin 11) V11-14 
Supply voltage range (pin 1) V1-14 

Supply current at Vp = 5 V I 11 

Operating current V 1-14 = 11,25 V I 1 

Storage temperature Tstg 
Operating ambient temperature Tamb 

PACKAGE OUTLINE 

TDA4301T: 14-lead mini-pack; plastic (S0-14; SOT-108A). 

min. 

4,5 

11,00 

-25 

-20 

typ. 

5,0 

11,25 

14 

9,25 

max. unit 

5,5 v 
11,50 v 

mA 

mA 

+ 150 °c 
+ 70 oc 
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TDA4301T J 
10 

REF. 
VOLTAGE 

8 9 13 6 

TGo VREF 
¢out 

Fig. 1 Block diagram. 

RATINGS 

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

1460 

parameter 

Supply voltage (pin 1) 

Supply voltage (pin 11) 

D.C. output currents 
pins 2, 6, 9 and 13; t < 1 s 
pin 7;t< 1 s 

Total power dissipation 

Operating ambient temperature 

Storage temperature 

D.C. CHARACTERISTICS 

parameter 

Supply voltage (pin 11) 

Supply voltage (pin 1) 

Reference voltage (pin 8) 

Supply current (pin 11) 

Operating current (pin 1) 

J""' 19861 

symbol 

Vcc1 

Vcc2 

lo 
ITGO 

Ptot 

Tamb 

Tstg 

symbol 

Vcc2 

Vcc1 

Vref 

lcc2 

lcc1 

min. 

-20 

-25 

min. 

4,5 

11,00 

3,60 

3 

2 

typ. 

typ. 

5,0 

11,25 

3,75 

14,0 

9,25 

11 Vcc2 

7280796.1 

max. 

+12 

+ 12 

250 
10 

unit 

v 
v 

mA 
mA 

550 mW 

+ 70 °c 

+ 150 °c 

max. unit 

5,5 v 
11,50 v 
3,90 v 

mA 

mA 
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Vertical driver 

A.C. CHARACTERISTICS 

V CC 1 = V 1-14 = 11,25 V; V CC2 = V 11-14 = 5 ,0 V; T amb = 25 °c 

parameter 

Inputs </J and TGI (pins 3, 5, 4, 10 and 12) 

Input voltage range 

Input threshold voltage 

Input current (Vrp = 5 V) 

Outputs </J (pins 2, 6, 13 and 9) 

Load CL= 2000 pF 

Output voltage swing 

Timing (Fig. 2) 
delay neg. slope 
negative slope (fall time) 
delay pos. slope 
positive slope (rise time) 

Output TG (pin 7) 

Load CL= 68 pF 

Output voltage swing 

Timing (Fig. 2) 
delay neg. slope 
negative slope (fall time) 
delay pos. slope 
positive slope (rise time) 

INPUT 
VOLTAGE 

symbol 

v</J 

V<f>TH 

lrp 

Vrp (p-p) 

td1 
td5 
td3 
td6 

VTGQ(p-p) 

td1 
td5 
td3 
td6 

1,1V 

Jl TDA4301T 

min. typ. max. unit 

0 5 v 

0,9 1,1 1,3 v 

10,0 30,0 µA 

10,0 v 

100 ns 
50 70 90 ns 

100 ns 
30 50 70 ns 

10,0 v 

100 ns 
70 100 120 ns 

100 ns 
50 70 90 ns 

sv 
1-----

OUTPUT 
VOLTAGE 

Fig. 2 Timing diagram. 

10% 

7280797 

Load output (</Joutl capacitor CL= 2000 pF; output TGo load CL= 68 pF. At the specified load only one 
switching may be done at a time. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

PIXEL GENERATOR 

GENERAL DESCRIPTION 

l __ T_D_A-43_0_2 __ _ 

The TDA4302 is a monolithic integrated circuit that generates the pulses for the read out registers of 
the NXA 1010/1040 image sensors. The device operates in conjunction with the horizontal driver IC 
(TDA4305; TDA4305T). 

Features 

• Start.Stop RC oscillator with high accuracy over a wide temperature range 
• Frequency doubler for maximum sensor drive symmetry 
• Synchronous divide by 6 counter that generates the three-phase signals for the horizontal drivers 
• Stop.Start oscillator controller which also selects the ¢C' inputs or the divide by 6 counter outputs 
• Voltage reference circuit 

QUICK REFERENCE DATA 

parameter symbol min. typ. 

Supply voltage (pin 1) Vp = V1-3 4,5 4,0 

Supply current (pin 1) Ip - 50 

Storage temperature range Tstg -25 -

Operating ambient temperature range Tamb -20 -

PACKAGE OUTLINES 

TDA4302 : 16-lead DI L; plastic with internal heat spreader (SOT-38WE-2). 
TDA4302T: 16-lead mini-pack; plastic (S0-16L; SOT-162A). 

max. unit 

5,5 v 
- mA 

+ 150 oc 

+ 70 oc 
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~~~-P-ix-el-ge-ne-rat-or~~~~~~~~~~~~--~l~~-T-D-A-43_0_2~~-
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Cl 
r-
2 
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0... 
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...J 
w 
> w 
Cl 

RATINGS 

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

Supply voltage (pin 1) Vp 

Input voltage (pins 2, 4, 5, 6, 7 and 8) 

Short-circuit current (d.c.) max. 1 s 
pin 2 
pin 12 

Total power d1ss1pation 
SO package* 
DI L package 

Storage temperature r1mge 

Operating ambient temperature range 

* Mounted on p.c.b. 

Ptot 
Ptot 

Tstg 

Tamb 

max. 12 v 
max. Vp V 

max. 10 mA 
max. 100 mA 

max. 340 mW 
max. 1000 mW 

-25 to+ 150 oc 

-20 to+ 70 oc 
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TDA4302 J 
CHARACTERISTICS 

Vp = V 1-3 = 5 V; T amb = 25 °c; unless otherwise specified. 

parameter symbol 

Supply 

Supply voltage (pin 1) Vp 

Supply current (pin 1) Ip 

Reference voltages 

3,5 V reference voltage (pin 12)* Vref1 

2,0 V reference voltage (pin 14) Vref2 

3,75 V reference voltage (pin 16) Vref3 

Source current (pins 2 and 15) 12, 15 

Oscillator 

(Cext = 100 pF; Rext = 450 n) 

Stop.Start/HIGH: stop condition 

Stop.Start/LOW: run condition 

Output frequency (pin 15) 
without adjustment fosc 

Frequency stability 
at -20 to + 60 oc 

Stop.Start input (pin 5) 

Stop= "O": oscillator running** 

Stop= "1 ": oscillator stops 

Threshold voltage V5_3 

Input current at Vi = 5 V 15 

¢C' inputs (pins S, 7 and 6) 

Threshold voltage Vs, 7, 6-3 
Input current at Vi= 5 V Is, 7, 6 

Outputs (pins 9, 11 and 13) 

Output voltage amplitude V9, 11, 13-3 
Timing 

Average d.c. output voltage V9, 11, 13-3 (AV) 

No d.c. load allowed at pin 12. 
** Extra running condition to obtain correct outputs. 

¢1C' =HIGH (pin S) 
rp2C' = LOW (pin 7) 
rp3C' = LOW (pin 6) 

1466 February 19S6 

min. typ. max. unit 

4,5 5 5,5 v 
- 50 - mA 

3,35 - 3,65 v 
1,9 2,0 2, 1 v 
3,6 3,75 3,9 v 
- - 5 mA 

10,9 11,5 12, 1 MHz 

-
- - 1 % 

0,9 - 1,S v 
- - 30 µA 

1,4 1,6 1,S v 
- - 30 µA 

- 1,5 - v 
(see Fig. 2) 

- I 2 I - v 
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Fig. 2 Output timing. 
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Fig. 3 Application diagram. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l TDA4303 

-' 

WHITE PROCESSING ENCODER 

GENERAL DESCRIPTION 

The TDA4303 is a monolithic integrated circuit that operates in conjunction with the PAL-NTSC 
encoder (TDA2501) to form the colour encoder part of a television camera. This circuit can also 
operate in conjunction with the SECAM encoder (TDA2506) and the FM modulator controller 
(TDA2507) for the SECAM system. 

Features 

Processing part 

• Four input clamping circuits to determine the black levels 
• Three 1/-y correction circuits 
• Four blanking circuits 
• Four white clipping circuits 
• Colour matrix; that delivers 

U (with respect to colour difference signal D'B 
V (with respect to colour difference signal D' R 
Y and the W signal 

CVBSpart 

• Chrominance, luminance and synchronized summation circuit 
• Contour amplifier 
• A black and a white clipping circuit in the output stage 
• Output stage with the capability to drive a 75 n coaxial cable system 

QUICK REFERENCE DATA 

parameter symbol min. 

Supply voltage (pin 13) Vp = V13-27 4,75 

Supply current (pin 13) Ip -

Storage temperature range Tstg -25 

Operating ambient temperature range Tamb -20 

PACKAGE OUTLINES 

TDA4303: 28-lead DI L; plastic with internal heat spreader (SOT-117). 
TDA4303T: 28-lead mini-pack; plastic (S0-28; SOT-136A). 

typ. max. unit 

5,0 5,25 v 
65 - mA 

- + 150 oc 

- + 70 oc 
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RATINGS 

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

Supply voltage (pin 13) Vp 

Total power dissipation 
SO package* 
DIL package 

Storage temperature range 

Operating ambient temperature range 

* Mounted on p.c.b. 

Tamb 

max. 12 v 

max. 730 mW 
max. 1000 mW 

-25 to+ 150 oc 
-20 to+ 70 oc 
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___ T_D_A_4_3_0_3 __ j 
CHARACTERISTICS 

Vp = V 13-27 = 5 V; Tamb = 25 °C; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage (pin 13) Vp 4,75 5 5,25 v 
Supply current (pin 13) 

(75 n resistor to CVBS output) Ip - 65 - mA 

PROCESSING PART 

Input signals RGB and W 

R (pin 3); G (pin 2); B (pin 1); W (pin 28) 
(peak-to-peak value) Vn-27(p-p) - 1,0 1,3 v 

Uo output signal (pin 17; peak value) 

at V1-27(p-p) = 1 V V17-27(M) 0,68 0,72 0,75 v 
Vo output signal (pin 14; peak value) 

for PAL and NTSC 

at V3-27(p-p) = 1 V V14-27(M) 0,95 1,0 1,05 v 
Vo (D'R) output signal (pin 14; peak value) 

for SECAM 

at V3-27(p-p) = 1 V V14-27(M) 0,68 0,72 0,75 v 
Yo output (pin 20; peak value) 

at V3, 2, 1-27(p-p) = 1 V and 
V28-27(p-p) = 0 V V2Q-27(M) 0,95 1,0 1,05 v 

Wo output (pin 26; peak value) 

at V28-27(p-p) = 1 V V26-27(P) 0,95 1,0 1,05 v 
1/r tracking between Uo, Vo and Yo outputs - 1 2 % 

1/r correction of Uo, Vo and Yo* 0,50 0,55 0,65 

Ratio ~~ at V28-27(p-p) = 1 V 0,95 1,00 1,05 

Set-up Yo output 
at V pedestal = V ref2 -0, 1 V - 0, 1 - v 

White clipping Uo, Yo and Wo outputs 
with respect to 1 V(p-p) - 120 - % 

* 2,2 kn(± 5%) load resistor connected between 1/-y control input (pin 4) and ground (pin 27). 
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parameter 

Burst amplitude during PAL 

(system switch V21-27 = 5 V) 

Uo output (with respect to black level) 
(peak-to-peak value) 

Vo output (with respect to black level) 
(peak-to-peak value) 

Ratio 
Burst Uo 
Burst Vo 

Burst amplitude during NTSC 

(system switch V21-27 = 0 V) 

Uo output (with respect to black level) 
(peak-to-peak value) 

D.C. output voltage levels 

Uo and Vo outputs 

Yo and Wo outputs 

Black level decay of Vo, Uo, Yo and 
Wo outputs (during video scanning) 

Reference voltage V ref2 

Reference voltage V refl 

Power supply rejection ratio 
at Vo, Uo, Yo and Wo outputs ( 1 kHz) 

System switch (pin 21) 

PAL system ON 

SECAM system ON 

NTSC system ON 

Sandcastle input (pin S) 

Threshold burst key 

Input current at Vs-27 = 5 V 

Threshold composite blanking 

Input current at Vs-27 = 2,5 V 

Input leakage current at Vs-27 = 0 V 

symbol 

V17.21(p-p) 

V14-27(p-p) 

V17.27 ---
V14-27 

v 17-27(p-p) 

V17, 14-27 

V20, 26-27 

Vn-27 

Vrn-21 

V16-27 

R/R 

V21-27 

V21-27 

V21-27 

VS-27 

Is 

Vs-27 

Is 

±IL 

min. typ. max. unit 

-233 -246 -25S mV 

233 246 25S mV 

0,965 1,0 1,035 

-330 -350 -370 mV 

2,3 2,5 2,7 v 
- 1,6 - v 

- - 6 mV 

1,4 1,6 1,S v 
2,5 2,7 2,9 v 

- tbf - dB 

3,S - - v 
1,4 - 3, 1 v 
- - 1,0 v 

2,5 3,75 Vp v 
- 500 - µA 

- 1,25 2,5 v 
- 5 - µA 

- tbf - µA 
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CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

CVBS PART 

(A.C. coupled, 150 .Q output load) 

Chrominance input (pin 15) 

D.C. input bias voltage= Vref2 

Input voltage range (100% saturated) 
(peak-to-peak value) V15-27 - 0,5 0,55 v 

Input resistance R15 100 - - k.Q 

Input capacitance C1 - - 5 pF 

CVBS amplitude (pin 12) 

Black level CVBS output signal V12-27 - 1,6 - v 

Maximum output voltage swing 
(peak-to-peak value) v 12-27(p-p) 2,7 3,6 - v 

Synchronization input pulse (CS) 
(peak-to-peak value) v9-27(p-p) 0,6 - Vp v 

Delay between CS input to CVBS output* td 200 - - ns 

Luminance output component 
with Y input= 0,5 V(p-p) 
(peak-to-peak value) V12-27(p-p) - 1,4 - v 

Chrominance output component 
with chrominance input= 0,6 V(p-p) 
(peak-to-peak value) V12-27(p-p) - 2, 15 - v 

Differential gain dG - - 2 % 

Differential phase d</J - - 1 deg. 

Power supply rejection ratio ( 1 kHz) 

20 log 
VcvBs 

RR 30 dB --- - -
Vp 

Y input (pin 19) 

Input voltage range 
(peak-to-peak value) v 19-27(p-p) - 0,5 0,55 v 

Input resistance R19 100 - - k.Q 

Input capacitance C1 - - 5 pF 

* See application information; Figs 2 and 3. 
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~~~~~-W~h-it_e_p-ro-c-es-s-in_g_e_n-co_d_e_r~~~~~~~~~~~~~~~~~ ~'~~T~D-A~4-3~0-3~~~~-

<( 

~ 
Cl 
.... 
z 
w 
:2 
0... 
0 
...J 
w 
> w 
Cl 

parameter 

Contour inputs (CF1 pin 23; CF2 pin 22) 

Input voltage range 
(peak-to-peak value) 

Contour gain range between Ci input 
and CVBS output 

White clipping level 
(with respect to 1,4 V Yo component 
of the CVBS output signal) 

Black clipping level 
(with respect to 1,4 V Yo component 
of the CVBS output signal) 

WT3 buffer gain 

Delay between CF 1 input and CVBS output 

Delay between CF2 input and CVBS output 

symbol min. 

V23, 22-27(p-p) -

G6-12 -

-

-10 

-

td1 -

td2 -

typ. max. unit 

1,0 1,2 v 

4,4 -

120 - % 

-7 -5 % 

2 -

20 - ns 

40 - ns 
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APPLICATION INFORMATION 

Vp 
(+5V) J 

13 r60µF 

100nF l. 16 
1----------1§ Vref1 

STABILISATION PART 

J 
Vss 
(OV) 

27 TDA4303 

luminance 

1 /")' 
adjustment 

set-up 

composite blanking 

burst key 

PAL/NTSC/SECAM 

chrom 

composite sync 

composite sync correction 

J. 
1~LF 
~ 

3 

-~-~-~ftF Gi 2 

10 nF 
1 

~r 
10nF 28 
~ 

Ry 

~ 4 

2,2kil 
5 

~ ..__._ 
47k!l j 8 

21 

~ Ti-

22 
t--CF2 -

23 
t--CF1 -

~ Ci-

~ Yi-

~ inance (CHRi) -

47kll 

J 3-it cs 9 
~r 

3~lF 10 
~ 

~ 11 

~,- t 
feedback 

(1) Yo output (pin 20) = (0,587 E'Gi) - set-up. 

PROCESSING PART 

J 

COMPOSITE VIDEO PART 

J 

~ 

With: E' (input amplitude)= Ei 1h;'Y = 0,55; R'Y = 2,2 kil. 
(2) To output (pin 24) = 2 x Ti. 

(input Ti biassed to Vref2 when not used). 
(3) Co output (pin 7) = 2 x (CF2 - CF 1). 

(inputs CF1, CF2 biassed to Vref2 when not used). 

18 100nF 
1----------1§ Vref2 

14 
Vo 

20 
Yo (1) 

17 
Uo 

26 
~wo 

24 
To (2) 

7 
~co (3) 

12 (4) 75 ll 

7Z81196 

(4) CVBS output (pin 12) = (1,4 CF2 + 4,4 Ci+ 2,8 Yi+ 3,58 CHRi} - 0,615 CS 
(inputs CF2, Ci, Yi, CHRi, CS biassed to Vref2 when not used). 

Fig. 2 Application diagram for black and white television camera. 
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~~~~~W~h-ite~pr-o-ce-s-si_n_g_en_c_o_d_er~~~~~~~~~~~~~~~~--~·~-~~T~D-A~4-3~0-3~~~~-

<( 

~ c 
1-z 
w 
:!! 
Q. 

0 
...I 
w 
> w 
c 

1 /y 

Vp 
(+5V) 

Vss 
(OV) 

Red 

Green 

Blue 

White 

adjustment 

set-up 

.ob 
~oLF 

~oLF 
100nF 

------Jr 
101oLF 

-------lr 

t"- ~ 
2,2k0 

13 

STABILISATION PART 

27 TDA4303 

RI 0 14 
t----t---+Vo 

Gi 2 20 
t----+---+ Yo ( 1 

Bi 1 PROCESSING PART 17 
1---1--+ Uo 

Wi 28 26 
t----+---+ Wo (2 

4 

5 

composite blanking -t>--~c56=k=nh 8 
47k!l ]-----+-----~ 

_j--' burst key 

21 
PAL/NTSC/SECAM -t>-------1--------

Ti~ 
22 

CF2 -f--
23 

24 
t----+---+ To (3 

CF1~ 7 

6 COMPOSITE VIDEO PART t----+--_.~ Co (4 
c i ----t-'-----1 

19 
Yi----+--

chrominance (CHRi) ~ 
12 (5) 750 

1--=+-~C::-::::J__. CVBS 

47 kn '--J_,---.----,.---' 
composite sync --l>--C~=::J-i}-,] 

~L~p_F_._c_S-+-9--~ 
~r 
~ 31[~P_F __ ~1_0 ____ _ 
~r composite sync correction 

Vref2 --l>--Cr-o'-',1=k=n}-1~-ll-1-1 --------' 

~~~~ack L-------{:...:::__J--------' ~~. 

(1) Yo output (pin 20) = (Y - Wo) - set-up. 
With: Y = 0,299 EiRi + 0,587 E'Gi + 0,114 E'Bi and 

E' (input amplitude)= Ei 1/[';-y = 0,55; R-y = 2,2 k.Q. 
(2) Wo output (pin 26) = Wi. 
(3) To output (pin 24) = 2 x Ti. 

(input Ti biassed to V ref2 when not used). 
(4) Co output (pin 7) = 2 x (CF2 - CF1). 

(inputs CF1, CF2 biassed to Vref2 when not used). 

lZBT 197 

(5) CVBS output (pin 12) = (1,4 CF2 + 4,4 Ci+ 2,8 Yi+ 3,58 CHRi) - 0,615 CS 
(inputs CF2, Ci, Yi, CHRi, CS biassed to Vref2 when not used). 

Fig. 3 Application diagram for colour television camera. 

April 1986 1477 





DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

HORIZONTAL DRIVER 

GENERAL DESCRIPTION 

l TDA4305 

--

The TDA4305 is a monolithic integrated circuit which drives the output registers of the frame transfer 
sensors (NXA1010/1040). 

Features 

• Three inverting buffers 
• Adjustable duty cycle control 
• Voltage reference circuit 

QUICK REFERENCE DATA 

parameter symbol min. typ. max. unit 

Supply voltages 
pin 15 Vp1 = V15-6 4,5 5,0 5,5 v 
pin 10 Vp2 = V10-6 11,0 11,25 11,5 v 
pin 16 Vp3 = V15_5 11,0 11,25 11,5 v 

Supply current (quiescent) 
pin 15 (outputs HIGH) lp1 - 17 - mA 
pin 15 (outputs LOW) lp1 - 8 - mA 
pin 10 lp2 - 9 - mA 
pin 16 lp3 - 5 - mA 

Total power dissipation Ptot - 360 - mW 

Storage temperature range Tstg -25 - + 150 oc 

Operating ambient temperature range Tamb -20 - + 70 oc 

PACKAGE OUTLINE 

16-lead DI L; plastic with internal heat spreader (SOT-38WE-2). 
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duty cycle 
control input 

Vref1 
(2,0V) 

buffer input 1 

slicing level input 

buffer input 2 

ov 

buffer input 3 

not connected 

February 1986 

1 ... 

2 

3 

4 

5 

6 

1 
7 

8 

LEVEL VOLTAGE 
SHIFTER REFERENCE 

-,. DRIVER 1 10 

J 
TDA4305 

DRIVER 2 

J 

DRIVER 3 In. 

J 

Fig. 1 Block diagram. 

i-----

16 

J 15 

14 

13 

12 

11 

10 

9 

7Z81129 

... 
-

... 

Vp3 
(11,25V) 

Vref2 
(3,75V) 

output 1 

output 2 

output 3 

Vp2 
(11,25V) 

not connected 



~~~~-H-o-ri-zo-n-ta-1-dr-iv-er~~~~~~~~~~~~~~~~---~ ~-~~T-D-A~4-3_0_5~~~~ 

<x: 
1-
<x: 
Q 
1-z 
w 
::2: 
c.. 
0 
..J 
w 
> w 
Q 

RATINGS 

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

Supply voltages 
pin 15 Vp1 
pin 10 Vp2 
pin 16 Vp3 

Input voltage (pins 1, 3, 4, 5 and 7) 

Short-circuit current (pin 14) 
t < 1 s 

Output current (pins 11, 12 and 13) 
t < 1 s 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

I 14 

max. 12 v 
max. 12 v 
max. 12 v 
max. Vp1 v 

max. 100 mA 

max. 15 mA 

max. 1000 mW 

-25 to+ 150 oc 

-20 to+ 70 oc 
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CHARACTERISTICS 

Vp1 = V15-6 = 5 V; Vp2 = V10-6 = 11,25 V; Vp3 = V15_5 = 11,25 V; Tamb = 25 °c; unless otherwise 
specified. 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage 
pin 15 Vp1 4,5 5,0 5,5 v 
pin 10 Vp2 11,0 11,25 11,50 v 
pin 16 Vp3 11,0 11,25 11,50 v 

Supply current (quiescent) 
pin 15 (outputs HIGH) lp1 - 17 - mA 
pin 15 (outputs LOW) lp1 - 8 - mA 
pin 10 lp2 - 9 - mA 
pin 16 lp3 - 5 - mA 

Supply current (peak)* 
pin 10 (one transition only) IM - 30 - mA 

Total power dissipation 
with NXA 1020 Ptot - 360 - mW 

Reference voltages 

2,0 V reference voltage (pin 2) Vref1 1,8 2,0 2,2 v 
3,75 V reference voltage (pin 14) Vref2 3,6 3,75 3,9 v 
Source current (pins 2 and 14) 12, 14 - - 3 mA 

Duty cycle control input (pin 1) 

Input voltage V1-6 1,75 - 2,75 v 
Input current at V 1-6 = 2,75 V I 1 - - 30 µA 

Buffer inputs (pins 3, 5 and 7) 

Input current at V3, 5, 7-6 = 5 V 13, 5, 7 - - 30 µA 

Threshold voltage V3, 5, 7-6 - 2 - v 

Timing (CL= 68 pF; see Fig. 2) 

Rise time tr 20 - 40 ns 

Fall time tf 20 - 40 ns 

Delay time td - 70 100 ns 

Outputs (pins 11, 12 and 13) 

Output voltage swing V11, 12, 13-6 - 10 - v 

* Pulses shifted 120 degrees. 
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~~~-Ho-ri-zo-nta-ld-ri-ve-r~~~~~~~~~~~--~l~~T-D_A_4-30-5~~~ 

<( 
I­
<( 
Cl 
1-
2 
w 
:?; 
a.. 
0 
_J 

w 
> w 
Cl 

voltage input 
(V1) 

3,3 k!l 

driver output 
(Vo) 

16 

100nF 

I 

threshold 

____ __,, 

4,7 
kil 

2,2 
kil 

i 
+ 

+5V 

15 

Where: n.c. = not connected. 

90% 

10% 10% 

Fig. 2 Output timing. 

outputs 

I 
100nF 

14 13 12 

TDA4305 

3 4 

input 1 input 2 

Fig. 3 Application diagram. 

Vo >10V(p-p) 

7Z81131 

11,5V 

i 
+ 

n.c. 

11 10 

6 

n.c. 

input 3 

7Z81130 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

HORIZONTAL DRIVER 

GENERAL DESCRIPTION 

l TDA4305T 

--

The TDA4305T is a monolithic integrated circuit which drives the output registers of the frame transfer 
sensors (NXA1010/1040). 

Features 

• Three inverting buffers 
• Adjustable duty cycle control 
• Voltage reference circuit 

QUICK REFERENCE DATA 
---

parameter symbol min. typ. max. unit 
--

Supply voltages 
pin 13 Vp1 = V13.5 4,5 5,0 5,5 v 
pin8 Vp2 = V3.5 11,0 11,25 11,5 v 
pin 14 Vp3 = V14.5 11,0 11,25 11,5 v 

Supply current (quiescent) 
pin 13 (outputs HIGH) lp1 - 17 - mA 
pin 13 (outputs LOW) lp1 - 8 - mA 
pin 8 lp2 - 9 - mA 
pin 14 lp3 - 5 - mA 

Total power dissipation Ptot - 360 - mW 

Storage temperature range Tstg -25 - + 150 oc 

Operating ambient temperature range Tamb -20 - + 70 oc 

PACKAGE OUTLINE 

14-lead mini-pack; plastic (S0-14; SOT-108A). 
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buffer input 1 

slicing level input 

buffer input 2 

ov 
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Fig. 1 Block diagram. 
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a 
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w 
> w 
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RATINGS 

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

Supply voltages 
pin 13 Vp1 
pin 8 Vp2 
pin 14 Vp3 

Input voltage (pins 1, 3, 4, 5 and 7) 

Short-circuit current (pin 12) 
t < 1 s 

Output current (pins 9, 10 and 11) 
t < 1 s 

Total power dissipation* 

Storage temperature range 

Operating ambient temperature range 

* Mounted on p.c.b. 

lo 
Ptot 

Tstg 

Tamb 

! 

max. 12 v 
max. 12 v 
max. 12 v 
max. Vp1 V 

max. 100 mA 

max. 15 mA 

max. 400 mW 

-25 to+ 150 oc 

-20 to+ 70 oc 
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CHARACTERISTICS 

Vp1 = V13-6 = 5 V; Vp2 = V9_5 = 11,25 V; Vp3 = V14-6 = 11,25 V; Tamb = 25 °C; unless otherwise 
specified. 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage 
pin 13 Vp1 4,5 5,0 5,5 v 
pin 8 Vp2 11,0 11,25 11,50 v 
pin 14 Vp3 11,0 11,25 11,50 v 

Supply current (quiescent) 
pin 13 (outputs HIGH) lp1 - 17 - mA 
pin 13 (outputs LOW) lp1 - 8 - mA 
pin 8 lp2 - 9 - mA 
pin 14 lp3 - 5 - mA 

Supply current (peak)* 
pin 8 (one transition only) IM - 30 - mA 

Total power dissipation 
with NXA 1020 Ptot - 360 - mW 

Reference voltages 

2,0 V reference voltage (pin 2) Vref1 1,8 2,0 2,2 v 
3,75 V reference voltage (pin 12) Vref2 3,6 3,75 3,9 v 
Source current (pins 2 and 12) 12, 12 - - 3 mA 

Duty cycle control input (pin 1) 

Input voltage V1-6 1,75 - 2,75 v 
Input current at V1-6 = 2,75 V I 1 - - 30 µA 

Buffer inputs (pins 3, 5 and 7) 

Input current at V3, 5, 7-6 = 5 V 13, 5, 7 - - 30 µA 

Threshold voltage V3, 5, 7-6 - 2 - v 

Timing (CL= 68 pF; see Fig. 2) 

Rise time tr 20 - 40 ns 

Fall time tf 20 - 40 ns 

Delay time td - 70 100 ns 

Outputs (pins 9, 10 and 11) 

Output voltage swing V9,10,11-6 - 10 - v 

* Pulses shifted 120 degrees. 
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<t 
I-
<t 
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I-
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2 
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0 
...J 
w 
> w 
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voltage input 
(V1) 

driver output 
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threshold 

----~' 

14 
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13 
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Fig. 2 Output timing. 
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Fig. 3 Application diagram. 

Vo >10V(p-p) 
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11,SV 

3 I 
+ 

9 8 
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DEVELOPMENT DATA 
Th is data sheet contains advance information and 

specifications are subject to change without notice. 

MASTER GAIN 

GENERAL DESCRIPTION 

l TDA4306 

--

The TDA4306 is a monolithic integrated circuit which controls the amplification of the four output 
signals (White, Yellow, Green and Cyan) from the frame transfer sensors (NXA 1020/40). The matching 
of the four channels is excellent over the whole control and temperature range. An on-chip white 
clipping circuit protects the white processor (TDA4303) from output signals that are too large. If white 
clipping occurs, a pulse is available to kill the colour information. Highlights will always be white, not 
coloured. 

Features 

• Four variable gain amplifiers 
• White clipping circuit 
• Blanking switch 
• 2, 1 V reference voltage 

QUICK REFERENCE DATA 

parameter symbol min. typ. max. unit 

Supply voltage (pin 20) Vp = V20-10 4,75 5,0 5,25 v 
Reference voltage (pin 6) Vref 1,9 2, 1 2,3 v 
Total power dissipation ptot 90 140 200 mW 

Storage temperature range Tstg -25 - + 150 oc 

Operating ambient temperature range Tamb -20 - + 70 oc 

PACKAGE OUTLINES 

TDA4306 : 20-lead DIL; plastic (SOT-146). 
TDA4306T: 20-lead mini-pack; plastic (S0-20; SOT-163A). 

February 1986 1491 



... 
""' ~ 

"T1 
CD 
C'" .... 
c 
"' -< 
co 
~ 

amplifier 1 
gain adjustment input 

amplifier 1 input 

amplifier 2 
gain adjustment input 

amplifier 2 input 

amplifier 3 
gain adjustment input 

amplifier 3 input 

amplifier 4 
gain adjustment input 

amplifier 4 input 

,. 
10 

r-1. ~ 

18 

19 N 

~ 
3 

2 P'l 
~ 

8 

9 P'l 
~ 

13 

~ 12 

~ 

5 

2,1 v 
VOLTAGE 

Vp 
(+SV) 

20 

'---I 

,---, 

REFERENCE 

J 
6 

slicing level 
input 

1 

WHITE 
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BLANKING 
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Fig. 1 Block diagram. 
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RATINGS 

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

Supply voltage (pin 20) Vp 

Input voltage (pins 1, 2, 3, 5, 8, 9, 
12, 13, 15, 18 and 19) 

Output current (pins 17, 4, 7 and 14) 
t < 1 s 

Total power dissipation 
SO package"' 
OIL package 

Storage temperature range 

Operating ambient ter:nperatu re range 

* Mounted on p.c.b. 

lo 

Ptot 
Ptot 

Tstg 

Tamb 

max. 12 v 

max. 5 v 

max. 100 mA 

max. 370 mW 
max. 1000 mW 

-25 to+ 150 oc 

-20 to+ 70 oc 
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CHARACTERISTICS 

Vp = V20-10 = 5 V; Tamb = 25 °C; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage (pin 20) Vp 4,75 5,0 5,25 v 
Reference voltage (pin 6) Vref 1,9 2, 1 2,3 v 
Temperature drift of V ref ..:iVref - 0,18 - mV/OC 

External load current I L(ext.) - - 10 mA 

Total power dissipation Ptot 90 140 200 mW 

Variable gain amplifiers 

Inputs (pins 2, 9, 12 and 19; note 1) 

Input voltage (peak-to-peak value) 
negative video Vn-10(p-p) - - -1100 mV 
positive video (gain = 1) Vn-10(p-p) - - 400 mV 

Input bias current 
at Vi= 2,6 V In( bias) - 2,2 5 µA 

Input resistance R2,9, 12, 19 - 300 - kn 

Outputs (pins 17, 4, 7 and 14) 

D.C. offset voltage of input to output -
(output= V ref) - - -220 mV 

D.C. offset voltage of input to output 

(output= Vrefl - - 100 mV 

Offset voltage between blanked 
output and V ref - - 2 mV 

Drift of blanked output voltages .6Vo 10 - - µV/OC 

Output sink current los - - 100 µA 

Resistive load of output to ground RL 1,5 - - kn 

Output voltage swing 
at V ref = 2, 1 V - Vref-500mV -

Output voltage swing 
at V ref = 2, 1 V - Vref+ 1200mV -

Output impedance \Zol - 100 - n 

Power supply rejection ratio ( 1 kHz) RR - 30 - dB 

Bandwidth B 6 - - MHz 
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~ 
<( 
0 
1-z 
w 
::2! 
Cl. 
0 
...I 
w 
> w 
0 

parameter 

Master gain control input (pin 5) 

Gain control range 

Input current at V5_ 10 = 0 V 

Matching of gain (note 2) 
between the 4 channels (ftemp. range 
and as fgain range 2 to x 9) 

Gain stability= 

ftemp.range -20 < t < 60 °c 
Differential gain 

Differential phase 

Gain adjustment inputs 

(pins 18, 3, 8, 13) 

Input voltage range 

Overall gain (MG = 2) 
at Vadj = 0,9 V 
at Vadj = 1,9 V 

Input current (pins 3, 8 and 13) 
at Vi= 1,6 V 

Input resistance (pin 18) 

Input voltage (pin 18; open-circuit) 

White clipping circuit 

Slicing level (pin 1) 
input voltage range 
input current at V 1-10 = 1 V 

White clipping reference voltage (pin 11) 

Output pulse (pin 16) 
(peak-to-peak value) 

Output voltage (pin 16) 
LOW 
HIGH 

Output sink current (pin 16) 

Delay of a variable gain amplifier input 
to white clipping output 

symbol 

15 

dG 

dcfl 

Vadj 

G 
G 

11 

R19 

Vi 

V1-10 
I 1 

V11-10 

v 16-10(p-p) 

Vol 
VoH 

los 

td 

min. typ. max. unit 

see Fig. 2 

- - 30 µA 

- - 1 % 

- 3 - % 

- - 1 % 

- - 2 deg. 

0,9 - 1,9 v 

- - 2,2 
1,5 - -

- - 2 µA 

- 3,25 - kn 

- 1,2 - v 

0,5 - 1,8 v 
- - 2 µA 

- V1-10 - v 
x2,5V 

3,0 - - v 

- - 1 v 
4 - - v 
- - 0, 1 mA 

- - 100 ns 
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-

CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Blanking switch (pin 15) 

Composite blanking input voltage 
active HIGH v 15-10 2,4 - Vp v 
active LOW v 15-10 - - 1,4 v 

Input current at V15-10 = 5 V I 15 - - 2 µA 

Input capacitance C1 - - 5 pF 

Delay between blanking input and 
one of the 4 amplifier outputs td - 40 100 ns 

Notes to the characteristics 

1. The maximum input voltage is permitted only if the input voltage minus the d.c. offset voltage= 2, 1 V. 
If the input voltage minus the d.c. offset voltage= 1,6 V, the maximum input voltage is 1 V(p-p). 

2. Over the range 2 to x 8, after that each channel is adjusted to 0. 
This is possible only if the blanking pulse is switched off and the d.c. input voltage is equal to Vref· 

gain Gv J7 

2 c~~~--"~~~~~~~~~~ 
0 MG (V) 

Fig. 2 Gain as a function of VMG· 
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____ _j l ___ T_D_A-45_o_o __ _ 

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 
television 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 

Power dissipation 

PACKAGE OUTLINE 

V7_10, V22-10 

17 

122 

Tamb 

Tstg 

28-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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11 

12 

14 

13 
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23 

18 
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DETECTOR 
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Fig. 1 Block diagram. 

DEMODULATORt-...-.i~2-0-t---

goo 
PHASE SHIFT 

VIDEO 
OUTPUT 

1---" 

17 

16 

19 

c::5 ~ 
15 

TDA 4500 ~ 
M0642 



Small signal combination IC for monochrome TV 

PINNING 

Pin number function 

1. vertical oscillator 
2. vertica I output 
3. vertical feedback 
4. top linearity 
5. flyback pulse 
6. tuner a.g.c. 
7. +10.5 V supp Iv 
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 __ T_D_A_4_5_o_o __ _ 

function 

sound i .f. 
video output 
a.f.c. output 
decoupling capacitor 
ground 
38,5 MHz reference 
(38,9 MHz reference) 
horizontal supply voltage 
horizontal osci I lator 
top sync detector 
phase detector 
sync separator 
horizontal output 

mute/coincidence 
detector 
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~--T-D_A_4_5o_o __ J 
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 I 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 goo phase shift being supplied by internal RC-networks. An 
a.f.c. output with a voltage swing of about 9 V is 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 L'.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 horizontalflyback 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 output 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. · 

1500 December 1982 



Small signal combination IC for monochrome TV l ___ TD_A_4_5_o_o __ _ 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (I ECl 34) 

Supply voltage V7-10· V22-10 max. 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

CHARACTERISTICS 

Ptot 

Tstg 

Tamb 

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 
osci 1 lator, 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 C· I - 6 - pF 
(note 3) 

Gain control range 6G - 56 - dB 

Output signal expansion for 50 dB 
input signal variation (note 4) 6V0 - 1 - dB 

Maximum input signal Vi max - 50 - mV 

Video amplifier (note 5) 

Zero signal output level 
(note 6) V15_10 - 5 - v 

Top sync output level 
(note 7) V15-10 1,2 1,4 1,6 v 

Video output signal amplitude 
(peak-to-peak value) v16-10(p-p) 2,75 3,0 3,25 v 

Internal bias current of n-p-n 
emitter follower output transistor Is 1,4 2,0 - mA 

Bandwidth of demodulated 
output signal B 5 6 - MHz 

Video non-linearity (note 8) - - 10 % 
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~~-T-D_A_4_5_o_o~-~ 
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.Q 

A.F. output signal at pin 12 
(note 12) (r.m.s. value) V 12-1 O(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 I 11 - 1 - mA 

Volume control characteristic 
(note 13) See Fig. 3 

Value of external control resistor R11-10 - 5 - k.Q 
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Small signal combination IC for monochrome TV l_~_T_D_A_4_5o_o~~~ 
parameter symbol min. typ. max. unit 

Horizontal synchronization 
circuit 

Slicing level sync separator 
{note 14) - 30 - % 

Holding range PLL - ±1000 - Hz 

Catching range PLL - :t600 - Hz 

Control sensitivity video to 
flyback {note 15) - 2 - kHz/µs 

Horizontal oscillator 

Free running frequency fosc - 15625 - Hz 

Spread with fixed external 
components 6fosc - - 4 % 

Frequency variations due to 
supply voltage changes 
{note 16) 6fosc/6V - 0 - % 

Frequency variation with 
temperature 6fosc/6T - - 1 x 10-4 K-' 

Maximum frequency shift 6fosc - - 10 % 

Maximum frequency deviation 
between starting point output 
and nominal condition 6fosc - - 10 % 

Horizontal (push-pull) output 

Output current 127 10 - - mA 

Output impedance R27-10 - 200 - n 
Voltage when 127 = 10 mA V27-10 - 2 - v 

V27-22 - 3 - v 
Duty cycle of output pulse 

{note 17) 0 0,35 0,40 0,45 

Flyback input {note 18) 

Minimum required input 
amplitude {peak-to-peak value) V5_10{p-p) - 4 - v 

Phase detector switching voltage - 0 - v 
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~~~T-D_A_4_5_o_o~-J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Coincidence detector (mute) 
(note 19) 

Voltage in synchronized condition V23_19 - 9,5 - v 
Voltage in non-synchronized 

condition (no-signal) V28-19 - 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) l2s(p-p) - 1 - mA 

Vertical oscillator 

Free running frequency fosc - 47,5 - Hz 

Spread with fixed external 
components L'lfosc - - 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 L'lfosc/L'IV - 5 - % 

Vertical output (pin 2) 

Output current 12 1 1,3 - mA 

Output resistance R2-10 - 2 - kil 

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 
atVp=10,5V - - 2,5 % 
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Small signal combination IC for monochrome TV l __ T_D_A_4_5_o_o __ _ 

Notes to characteristics 

1. 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. 

2. l.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. 

3. The input impedance has been chosen such that a SAW-filter can be applied. 800 [/, is an 
acceptable compromise between the requirements for triple transient suppression and power loss. 

4. Measured with 0 dB= 150 µV. 

5. Measured at 10 mV(r.m.s.) top sync input signal. 

6. With switched demodulator. 

7. Signal with negative-going sync with top white being 10% of the top sync amplitude (Fig. 2). 

8. This figure is valid for the complete video signal amplitude (peak-white to top sync). 

9. Measured with an input signal (V3_9) of 10 mV(r.m.s.); the a.f.c. output (pin 7) loaded with 2 x 
100 kn between the supply and ground. The Q factor of the reference tuned circuit is 50. 

10. 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. 

11. Measured with an input signal of 1 mV(r.m.s.) 

12. The tuned demodulator circuit must give an output level equal to that given in the "mute" 
condition. 

13. Volume can be controlled using a variable resistor connected to ground (nominal 5 k[l) 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. 

------------T 
3 v 

-_________ L,, 
M0643 

Fig. 2 Video output signal. 
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TDA4500 

Notes to characteristics (continued) 

14. The sync separator is noise gated. The slicing level is referred to top sync level and is 
independent of the video information. The value given is a percentage 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 ensures 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 transmitter 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 available. 
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Small signal combination IC for monochrome TV 

APPLICATION INFORMATION 

VCR 

. 
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270 k!1 ! 6 8 
nF 
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27 

2 

vertical 
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820 !1 

+ 

26 
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23 
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Fig, 4 Typical application circuit. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l ___ T_D_A_4_so_1 __ _ 

SMALL SIGNAL COMBINATION IC FOR COLOUR TV 

GENERAL DESCRIPTION 

The integration into a single package of all small-signal functions required for colour tv reception is 
achieved in the TDA4501. The only additional circuits needed to complete the receiver are a tuner, 
the deflection output stages and a colour decoder. 
The IC includes a vision IF amplifier with synchronous demodulator and AFC circuit; an AGC detector 
with tuner output; an integral three-level sandcastle pulse generator; and fully synchronized vertical 
and horizontal drive outputs. A triggered vertical divider automatically adapts to 50 or 60 Hz working 
and eliminates the need for an external vertical frequency control. 
Signal-strength dependent time-constant switches in the horizontal phase detector make external VCR 
switching unnecessary. 
Sound signals are demodulated and amplified within the IC in a circuit which includes volume control 
and muting. 

Features 

• Vision IF amplifier with synchronous demodulator 
• AGC detector for negative modulation 
• AGC output to tuner 
• AFC circuit 
• Video and audio preamplifiers 
• Sound IF amplifier and demodulator 
• Choice of sound volume control or horizontal oscillator starting function 
• Horizontal synchronization circuit with two control loops 
• Triggered divider system for vertical synchronization and sawtooth generation giving automatic 

amplitude adjustment for 50 or 60 Hz working 
• Transmitter identification circuit with mute output 
• Sandcastle pulse generator 

QUICK REFERENCE DATA 

Supply voltage V7_5 typ. 10,5 v 
Supply voltage V11-6 typ. 10,5 v 
Operating ambient temperature range Tamb -25 to + 65 oc 

Storage temperature Tstg -25 to+ 150 oc 

Power dissipation Ptot max. 1,7 w 

PACKAGE OUTLINE 

28-lead DI L; plastic (with internal heat spreader) (SOT-117). 
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Small signal combination IC for CTV l ___ T-DA_4_5_0_1 __ _ 

PINNING 

1. AGC take over 15. Sound IF input 
2. Ramp generator 16. Ground 
3. Vertical drive 17. Video output 
4. Vertical feedback 18. AFC 
5. Tuner AGC 19. AGC detection 
6. Ground 20. Sync demodulator 
7. Supply 21. Sync demodulator 
8. IF input 22. Coincidence detector decoupling 
9. IF input 23. Horizontal oscillator 
10. Decoupling capacitor 24. Frequency control 
11. Volume control/start Hor. osc. 25. Sync separator 
12. Audio output 26. Horizontal drive 
13. Sound demodulator 27. Sandcastle out/flyback in 
14. Sound IF decoupling 28. Phase detection 

FUNCTIONAL DESCRIPTION 

IF amplifier, demodulator and AFC 

The IF amplifier has a symmetrical input (pins 8 and 9), the input impedance of which is suitable for 
SAW-filtering to be used. The synchronous demodulator and the AFC circuit share an external 
reference tuned circuit (pins 20 and 21 ). An internal RC-network provides the necessary phase-shifting 
for AFC operation. The AFC circuit provides a control voltage output with a swing greater than 9 V 
from pin 18. 

AGC circuit 

Gating of the AGC detector is performed to reduce sensitivity of the IF amplifier to external electrical 
noise. The AGC time constant is provided by an RC-circuit connected to pin 19. Tuner AGC voltage 
is supplied from pin 5 and is suitable for tuners with p-n-p or n-p-n RF stages. The sense of the AGC 
(to increase in a positive or negative direction) and the point of tuner take-over are preset by the 
voltage level at pin 1. 

Video amplifier 

The signal through the video amplifier comprises video and sound information, therefore no gating of 
the video amplifier is performed during flyback periods. 

Sound circuit and horizontal oscillator starting function 

The input to the sound IF amp I ifier is obtained by a bandpass filter coupling from the video output 
(pin 17). The sound is demodulated and passed via a dual-function volume control stage to the audio 
output amplifier. The volume control function is obtained by connecting a variable resistor ( 10 kill 
between pin 11 and ground, or by supplying pin 11 with a variable voltage. Sound output is 
suppressed by an internal mute signal when no input signal is present. 

The horizontal oscillator starting function is obtained by supplying pin 11 with a current of 6 mA 
during the switching-on period. The IC then uses this current to generate drive pulses for the horizontal 
deflection. For this application, the main supply voltage for the IC can be obtained from the horizontal 
deflection circuit. 

October 1984 1511 



~~~T-D_A_4_5_0_1~-j 
FUNCTIONAL DESCRIPTION (continued) 

Vertical divider system 

A triggered divider system is used to synchronize the vertical drive waveforms, adjusting automatically 
to 50 or 60 Hz working. A large window (search window) is opened between counts of 488 and 722; 
when a separated vertical sync pulse occurs before count 576, the system works in the 60 Hz mode, 
otherwise 50 Hz working is chosen. 
A narrow window is opened when 15 approved sync pulses have been detected. Divider ratio between 
522 and 528 switches to 60 Hz mode; between 622 and 628 switches to 50 Hz mode. 
The vertical blanking pulse is also generated via the divider system by adding the anti-topflutter pulse 
and the blanking pulse, 

Line phase detector 

The circuit has three operating conditions: 
a. Strong input signal and synchronized. 
b. Weak signal and synchronized. 
c. Non synchronized (weak and strong) signal. 
The input signal condition is obtained from the AGC circuit. 

D.C. volume control/horizontal oscillator start 

The operation depends on the application. When during switch-on no current is supplied pin 11 will 
act as volume control. When a current of 6 mA is applied the volume control is set to maximum and 
the circuit will generate drive pulses for the horizontal deflection. 

RATINGS 

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

Supply voltage (pin 7) Vp = V7_5 max. 13,2 v 
1,7 w Total power dissipation 

Operating ambient temperature range 

Storage temperature range 
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Small signal combination IC for CTV 

CHARACTERISTICS 

Vp = V7_5 = 10,5 V; Tamb = 25 °c; unless otherwise specified 

parameter symbol 

Supplies 

Supply voltage (pin 7) v7_5 

Supply current (pin 7) 17 

Supply voltage (pin 11) V11-6 

Supply current (pin 11) for horizontal 
oscillator start 111 

Vision IF amplifier (pins 8 and 9) 

Input sensitivity at 38,9 MHz (note 1) V8-9 

Input sensitivity at· 45,75 MHz (note 1) V8-9 

Differential input resistance 
(pin 8 to 9) R8-9 

Differential input capacitance 
(pin 8 to 9) C8-9 

AGC range 

Maximum input signal V8-9 

Expansion of output signal for 50 dB 
variation of input signal with 
v8-9 at 150 µV (0 dB) ~V17_5 

Video amplifier 

Output level for zero signal input 
(zero point of switched demodulator) V17-6 

Output signal top sync level (note 2) v17-6 

Amplitude of video output signal 
(peak-to-peak value) V11-6(p-p) 

Internal bias current of output transistor 
(n-p-n emitter follower) I 17(int) 

Bandwidth of demodulated output signal B 

Differential gain (Fig. 4) G11 

Differential phase (Fig. 4) 

Video non-linearity complete video 
signal amplitude 

Intermodulation (Fig. 5) 
at gain control = 45 dB 
f = 1,1 MHz; blue; 
f = 1, 1 MHz; yellow; 
f = 3,3 MHz; blue; 
f = 3,3 MHz; yellow 

l ___ r_o_A_4_5_01 __ _ 

min. typ. max. unit 

9,5 10,5 13,2 v 

- 120 - mA 

- 10,5 - v 

- 6 - mA 

40 70 120 µV 

- 90 - µV 

- 1,3 - kn 

- 5 - pF 

- 60 - dB 

50 70 - mV 

- 1 - dB 

- 4,5 - v 

- 1,4 - v 

- 2,8 - v 

1,4 2,0 - mA 

- 6 - MHz 

- 6 - % 

- 4 - % 

- - 10 % 

55 60 - dB 
50 54 - dB 
60 66 - dB 
55 59 - dB 
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TDA4501 

CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Video amplifier (continued) 

Signal to noise ratio (note 3) 
zs = 75 n 
Vi= 10 mV S/N 50 54 - dB 
end of gain control range S/N 50 56 - dB 

Residual carrier signal - 7 30 mV 

Residual 2nd harmonic of carrier signal - 3 30 mV 

Tuner AGC* 

Take-over voltage (pin 1 for positive-going 
tuner AGC (NPN tuner) V1-6 - 3,5 - v 

Starting point take over; V = 5 V V1-6(rms) - 0,4 2 mV 

Starting point take over; V = 1,2 V V1-6(rms) 50 70 - mV 

Take-over voltage (pin 1) for negative-going 
tuner AGC (PNP tuner) V1-6 - 8 - v 

Starting point take over; V = 9,5 V V1-6(rms) - 0,3 2 mV 

Starting point take over; V = 5,6 V V1-6(rms) 50 70 - mV 

Maximum output swing 15max 2 3 - mA 

Output saturation voltage 
1=2mA v5-6(sat) - - 300 mV 

Leakage current 15 - - 1 µA 

Input signal variation complete tuner control ~Vi 0,5 2 4 dB 

AFC circuit (pin 18; note 4) 

AFC output voltage swing v18-6(p-pl 9 - 10 v 

Available output current ± 11a - 1 - mA 

Control steepness 
-100% picture carrier 20 40 80 mV/kHz 
-10% picture carrier - 15 - mV/kHz 

Output voltage at nom. tuning of the 
reference tuned circuit v18-6 - 5,25 - v 

Output voltage without input signal v18-6 2,7 5,25 8,5 v 

* Starting point tuner take-over NPN current 1,8 mA; PNP tuner I = 0,2 mA. 
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Small signal combination IC for CTV 

parameter 

Sound circuit 

Input limiting voltage 
V0 = V0 max. -3 dB; OL = 16 
fAF = 1 kHz; fc = 5,5 MHz 

Input resistance 

Vi(rms) = 1 mV 

Input capacitance 

Vi(rms) = 1 mV 

AM rejection (Figs 8 and 9) 
Vi= 10 mV 
Vi= 50 mV 

AF output signal 
Af = 7 ,5 kHz; min. distortion 

AF output impedance 

Total harmonic distortion 
Af = 27,5 kHz 

Ripple rejection 
fk = 100 Hz, volume control 20 dB 
when muted 

Output voltage 
mute condition 

Signal to noise ratio 
weighted noise (CCI R 468) 

Volume control 

Voltage (pin 11 disconnected) 

Current (pin 11 short circuited) 

External control resistor 

Suppression output signal during 
mute condition 

Horizontal synchronization 

Slicing level sync separator 

Holding range PLL 

Catching range PLL 

Control sensitivity 
video to oscillator; at weak signal 
at strong signal during scan 
during vert. retrace and during catching 

symbol 

V151im 

R15-6 

C15-6 

AMR 
AMR 

V12-6(rms) 

Z12-6 

THO 

RR 
RR 

V12-6 

S/N 

V11-6 

I 11 

R11-6 

l ___ r_o_A_4_50_1 __ _ 

min. typ. max. unit 
--~--·~ 

- 400 - µV 

- 2,6 - kn 

- 6 - pF 

- 35 - dB 
- 43 - dB 

220 320 - mV 

- 150 - n 

- 1 - % 

- 22 - dB 
- 26 - dB 

- 2,6 - v 

- 47 - dB 

- 4,8 - v 
- 1 - mA 

- 10 - kn 

- 66 - dB 

- 30 - % 

800 1100 1500 Hz 

600 1000 - Hz 

- 2 - kHz/µs 
- 3 - kHz/µs 
- 6 -- kHz/µs 
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TDA4501 j 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Second control loop (positive edge) 

Control sensitivity Atci/At0 - 300 - µs 

Control range td - 25 - µs 

Phase adjustment 
via second control loop; 
control sensitivity - 25 - µAfµs 
Maximum allowed phase shift - ±2 - µs 

Horizontal oscillator (pin 23) 

Free running frequency 
R = 35 kU; C = 2,7 nF ftr - 15625 - Hz 

Spread with fixed external components - - 4 % 

Frequency variation due to change of 
supply voltage from 8 to 12 V Affr - 0 0,5 % 

, Frequency variation with temperature Mfr - - 1 x 1 o-• K-' 

Maximum frequency shift Affr - - 10 % 

Maximum frequency deviation (V7_5 = 8 V) Aftr - - 10 % 

Horizontal output (pin 26) 

Output voltage high V26-6 - - 13,2 v 
Output voltage at which protection 

commences V25_5 - - 15,8 v 
Output voltage low at 125 = 10 mA V26-6 - 0,3 0,5 v 
Duty cycle of horizontal output signal llo - 45 - % 

Rise and fall times of output pulse tr, tf - 150 - ns 

Flyback input and sandcastle output 

Input current required during flyback pulse 127 0, 1 - 2 mA 

Output voltage during burst key pulse V27-6 7,5 - - v 
Output voltage during horizontal blanking V27-6 3,5 4,0 4,5 v 
Output voltage during vertical blanking V27-6 1,8 2,2 2,6 v 
Width of burst key pulse 3, 1 3,5 3,9 µs 
Width of horizontal blanking pulse flyback pulse width 

Width of vertical blanking pulse 
50 Hz working - 21 - lines 
60 Hz working - 17 - lines 

Delay between start of sync pulse at video 
output and rising edge of burst key pulse - 5,2 - µs 
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Small signal combination IC for CTV L~DA4:1 ___ _ 
parameter ------- -1;-y~~--1min.--typ. --- ~~;.- -1~~nit--~1 

~::~:~~ef:~1 ~:~:0:o:~:~o:~t;~-(~~-2~;- V~~-6--- -- -- - - ---9,5 - - -- - V-- --

Voltage for no-sync condition no signal V22-6 - 1,0 1,5 V 

Switching level to switch phase detector I I I 
from slow to fast , V22-6 4,9 5,3 5,8 V I 

Fast-to-slow hysteresis I 1 - V 

Switching level to activate mute function 
(transmitter identification) 

Output current for in-sync condition 
(peak-to-peak value) 

Vertical ramp generator (pin 2) 

Input current during scan 

Discharge current during retrace 

Minimum voltage 

Vertical output (pin 3) 

Output current 

Output impedance 

Feedback input (pin 4) 

Input voltage 
d.c. component 
a.c. component (peak-to-peak value) 

Input current 

Internal precorrection to sawtooth 

Deviation amplitude 50/60 Hz 

Notes 

1. Typical value taken at starting level of AGC. 

l22(p-p) 

12 

12 

V2-6 

13 

R3_5 

V4_5 
v4-6(p-p) 

14 

I 
I 

I:::' 
2,5 

1,0 

I 

I- 12 

I- 0,5 

1,5 

400 

3 
1,2 

6 

2,75 

10 

12 

5 

v 

1 mA 

I 
µ/, 

mA 

v 

I 

lmA 

In 
Iv 

JLJ 
2. Signal with negative going sync, maximum white level 10% of the maximum sync amplitude 

(see Fig. 3). 

. . . Vo( black to white) 
3. S1gnal-to-no1se ratio equals 20 log--------­

V n(rms) at B = 5 MHz 
4. Vi(rms) = 10 mV; see Fig. 2; Q-factor = 36. 
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47kn 
+ 

47k!1 

+ 

22nF 
A.G.C. 

~ 28 

hor. flyback 

820kn 
+ 27 sandcastle 

220nF + 
~ 2,7k!1 

26 hor. drive 
vertical 

3 drive + 

vertical 68nF 

feedback 4 25 
820!1 68nF 

tuner A.G.C. 5 24 

6 82kn 10µF 

2,7nF 
+ 23 

27kn 

IF input 

IC"' 
8 

22 

TDA4501 180kn 22nF 

9 21 
1,2nF 

100 
pF 3,3k!1 

10 20 
22nF 

19 

1ookn 
11 

10k!1 100k!1 
+ 

audio 
12 18 A.F.C. output 

2,2kS1 
17 

video 

120pF 
out 

68 
pf 

16 SFE 

14 15 
5,5MB 

22nF 22nF 
680!1 

Fig. 2 Application diagram. 
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o.11svl 
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7 Z804 7 3 

Fig. 3 Video output signal. 

7280472 

[\_ l 
-+--+----+-----+----+-·---+--+-+---+--+-+---+--+-~ 

10 12 22 26 32 36 40 44 48 52 56 60 64 µS 

Fig. 4 E.B. U. test signal waveform (line 330). 
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Fig. 5 Input signal conditions. 
SC =sound carrier 
CC = chrominance carrier 
PC = picture carrier 
all with respect to top sync level. 
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PC 
38,9 MHz 

cc 
34,5 MHz 

ATTENUATOR 

Fig. 6 Test set-up intermodulation. 

TEST 
CIRCUIT 

SPECTRUM 
ANALYZER 

gain setting adjusted 
for blue; v 16 = 2,5V 

7Z80470 

V0 at 4,4 MHz 
Value at 1, 1 MHz: 20 log + 3,6 dB 

V0 at1,1MHz 

V0 at 4,4 MHz 
Value at 3,3 MHz: 20 log 3 3 . 

V0 at , MHz 

60 

S/N 
(dB) 

40 

20 

0 
-60 

v 
~ 

7Z80476 

v 
Z' r v 

-40 - 2o V; (dB) 0 

Fig. 7 S/N ratio as a function of the input voltage. 
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Small signal combination IC for CTV l __ T_D_A_4-50_1 __ _ 

AF 
GENERATOR 

f = 70 Hz 

AF 
GENERATOR 

f = 1000 Hz 

FM 
f=5,5MHz 
ti f = 27 kHz 

AM 
MODULATOR 

m =0,3 
ATTENUATOR 8 HIGH PASS 

FILTER v 

HF 
VOLTMETER 

~---~ 

7 Z80469 

Fig. 8 Test set-up AM suppression. 
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Fig. 9 AM rejection. 
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Fig. 10 Volume control characteristics. 
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l TDA4503 

SMALL-SIGNAL COMBINATION IC FOR BLACK-AND-WHITE TV 

GENERAL DESCRIPTION 

This IC contains all small-siqnal functions required for black-and-white tv reception. The only additi­
onal circuits needed to complete the receiver are a tuner and the deflection output stages. 

The IC includes a vision i.f. amplifier with synchronous demodulator and a.f.c. circuit, an a.g.c. 
detector with tuner output and fully synchronized vertical and horizontal drive outputs. 

Sound signals are demodulated and amplified within the IC in a circuit which includes volume control 
and internal muting. 

The TDA4503 may also be adapted for simple colour tv reception by the use of an external, three­
level sandcastle pulse generator. 

Features 

•Vision i.f. amplifier with synchronous demodulator 
• A.G.C. detector and amplifier with a.g.c. output to tuner 
• A.F.C. circuit 
•Video preamplifier 
•Audio preamplifier 
•Sound i.f. amplifier and demodulator 
• D.C. volume control 
•Horizontal synchronization circuit 
•Transmitter identification and mute circuit 
•Vertical synchronization circuit and sawtooth generator 

QUICK REFERENCE DATA 

Supply voltage (pin 7) 
Supply current (pin 7) 
Supply voltage (pin 22) 
Supply current (pin 22) 
Operating ambient temperature range 
Storage temperature range 
Power dissipation 

PACKAGE OUTLINE 

28-lead DI L; plastic (with internal heat spreader) (SOT-117). 

V7-10 
17 
V22-10 
122 
Tamb 
Tstg 
Ptot 

typ. 10,5 v 
typ. 82 mA 
typ. 10,5 v 
typ. 5 mA 

-25 to+ 65 oc 

-25 to +150 oc 

typ. 920 mW 
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Fig. 1 Block diagram. 
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Small signal combination IC for black-and-white tv l TDA4503 

-----
PINNING 

1. Vertical oscillator input 15. Sound i.f. input 

2. Vertical drive output 16. A. F .C. output 

3. Vertical drive feedback 17. Video output 

4. Tuner take-over input 18. l.F. amplifier decoupling 

5. Flyback pulse input 19. Ground (for critical circuits) 

6. A.G.C. output to tuner 20. Synchronous demodulator 

7. Power supply input 21. Synchronous demodulator 

8. 1.F.input 22. Horizontal oscillator start input 

9. l.F. input 23. Horizontal oscillator 

10. Power supply return (ground) 24. A.G.C. time constant 

11. Volume control 25. Horizontal phase detector filter 

12. Audio output 26. Sync separator slicing level 

13. Sound demodulator reference input 27. Horizontal drive output 

14. Sound i.f. decoupling 28. Coincidence detector time constant 

FUNCTIONAL DESCRIPTION 

l.F. amplifier, demodulator and A.F.C. 

The i.f. amplifier operates with symmetrical inputs at pins 8 and 9 and has an input impedance 
suitable for SAW filter application. The amplifier sensitivity gives a peak-to-peak output voltage of 
3 V for an r.m.s. input of 70 µV. The demodulator and the a.f.c. circuit share an external reference 
tuned circuit (pins 20 and 21) and an internal RC-network provides the phase-shifting necessary for 
a.f.c. operation. The a.f.c. circuit provides a control voltage output with a (typical) swing of 9 V from 
pin 16 (Vp = 10,5 V). 

A.G.C. circuit 

Gating of the a.g.c. detector is performed to reduce sensitivity of the i.f. amplifier to external elec­
trical noise. The a.g.c. time constant is provided by an RC-network connected to pin 24. The typical 
gain control range of the i.f. amplifier is 60 dB. Tuner a.g.c. voltage is supplied from pin 6 and is 
suitable for tuners with pnp or npn RF stages. The sense of the AGC (to incease in a positive or 
negative direction) and the point of tuner take-over are preset by the voltage level at pin 4 (V 4 = 3,5 V 
(typ) for positive a.g.c.; V 4 = 8 V (typ) for negative a.g.c.). 

Video amplifier 

The video signal output from pin 17 has a peak-to-peak value of 3 V (top sync level = 1,5 V) and 
carries negative-going sync. In order to retain sound information at pin 17, the video signal is not 
blanked during flyback periods. 

Sound circuit 

The sound i.f. signal present at the video output (pin 17) is coupled to the sound circuit by a band­
pass filter to pin 15. The sound circuit has an amplifier-limiter stage, a synchronous demodulator 
with reference tuned circuit at pin 13, a volume control stage and an output amplifier. The volume 
control has a range of approximately 80 dB and the audio output signal at maximum volume and 
with D.f = 7,5 kHz is 320 mV (r.m.s. value). The sound output signal is suppressed when no input 
signal is detected. 
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~~~T-D_A_4_5_0_3~-J 
Synchronization circuits 

The sync separator slicing level is determined by an external resistor network at pin 26. The slicing 
level is referred to the top sync level and the recommended value for slicing is 30%. Internal protection 
from electrical noise is included. 

A gated phase detector compares the phase of the separated sync pulses with a sawtooth waveform ob­
tained from the flyback pulse at pin 5. In-sync and out-of-sync conditions are detected by the coinci­
dence detector at pin 28 (this circuit also gives transmitter identification). During the out-of-sync 
condition, gating of the phase detector is switched off and the output current from the phase detec­
tor increases to give the detector a short time-constant and thus a fast response. This condition can 
be imposed by clamping the voltage at pin 28 to 3,5 V for the reception of VCR signals. 

The horizontal oscillator frequency is controlled by the output voltage of the phase detector circuit. 
The horizontal drive output from pin 27 has a duty factor of 40%. 

Vertical sync pulses are separated by an internal integrating network and are used to trigger the 
vertical oscillator. A comparator circuit compares the vertical sawtooth waveform, generated by the 
vertical oscillator, with feedback from the deflection coils and supplies the drive voltage for the out­
put stage at pin 2. 

Power supplies 

The main supply is to pin 7 (positive supply) and pin 10 (ground). The horizontal oscillator is sup­
plied from pin 22 to facilitate starting of the oscillator from a high-voltage rail. A special ground 
connection at pin 19 is used by critical voltage dividers in the feedback loops of the vision and 
sound i.f. circuits. 
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Small-signal combination IC for black-and-white tv 

RATINGS 

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

Supply voltage (pin 7) Vp = V7.10 

Total power dissipation 

Operating ambient temperature range 

Storage temperature range 

CHARACTERISTICS 

Ptot 

Tamb 

Tstg 

V7-10 = 10,5 V; V22.10 = 10,5 V; Tamb = 25 oc; unless otherwise specified 

l TDA4503 

----
max. 13,2 V 

max. 1,7 w 
-25 to+ 65 oc 

--25 to +150 oc 

parameter symbol min. typ. max. unit 
----+-------------··- ---+-~--+-----+---· 

Supplies 

Supply voltage (pin 7) 

Supply current (pin 7) 

Supply voltage (pin 22) 

Supply current (pin 22) ( note 1) 

Total power dissipation 

Vision i.f. amplifier (pins 8 and 9) 

Input sensitivity at 38,9 MHz (note 2) 

Input sensitivity at 45,75 MHz (note 2) 

Differential input resistance 
(pin 8 to 9) 

Differential input capacitance 
(pin 8 to 9) 

A.G.C. range 

Maximum input signal 

Expansion of output signal (pin 17) for 
50 dB variation of input signal (pins 8 
and 9) (note 3) 

Video amplifier (note 4) 

Output level for zero signal input 

Output signal top sync level 
(note 5) 

V7.10 

17 

V22-10 

122 

Ptot 

V8-9 

V8-9 

R8-9 

C8-9 

V8-9 

L'.lV17.10 

V17.10 

V17.10 

9,5 

9,5 

40 

50 

4,2 

1,25 
L (zero point of switched demodulator) 

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

10,5 13,2 v 
82 100 mA 

10,5 13,2 v 
5 6,5 mA 

920 1150 mW 

80 120 µV 

90 µV 

1,3 k.Q 

5 pF 

59 dB 

70 mV 

0,5 1,0 dB 

4,5 l 
~- 1,65 :_J 
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CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Amplitude of video output signal 
(peak-to-peak value) V11-1o(p-p) 2,4 2,7 3,0 v 

Internal bias current of output 
transistor (npn emitter follower) I 17(int) 1,4 2,0 - mA 

Bandwidth of demodulated output signal B - 5 - MHz 

Differential gain (Fig. 4 and note 6) G11 - 6 - % 

Differential phase (Fig. 4 and note 6) - 4 - % 

Video non-linearity over total video 
amplitude (peak white to black) - - 10 % 

Intermodulation (Figs 5 and 6) 
at gain control = 45 dB 
f= 1,1 MHz; blue; 55 60 - dB 
f = 1, 1 MHz; yellow; 50 54 - dB 
f = 3,3 MHz; blue; 60 66 - dB 
f = 3,3 MHz; yellow; 55 59 - dB 

Signal-to-noise ratio (note 7) 
at Vi= 10 mV S/N 50 54 - dB 
at end of a.g.c. range S/N 50 56 -- dB 
as a function of input signal see Fig. 7 

Residual A.M. of intercarrier output 
signal (note 8) - 5 10 % 

Residual carrier signal - 7 30 mV 

Residual 2nd harmonic of carrier signal - 3 30 mV 

Tuner a.g.c. (note 9) 

Take-over voltage (pin 4) for 
positive-going tuner a.g.c. (NPN tuner) V4-10 - 3,5 - v 

Starting point take-over at V 4-1 o = 5 V 
(r.m.s. value) Vs-9(rms) - 0,4 2,0 mV 

Starting point take-over at V 4-10 = 1,2 V 
(r.m.s. value) Vs-9(rms) 50 70 - mV 

Take-over voltage (pin 1) for 
negative-going tuner a.g.c. (PNP tuner) V4-10 - 8 -· v 

Starting point take over at V4-10 = 9,5 V 
(r.m.s. value) VS-9(rms) - 0,3 2,0 mV 

Starting point take over at V 4-1 o = 5,6 V 
(r.m.s. value) V8-9(rms) 50 70 - mV 

I 

Maximum tuner a.g.c. output swing 16max 2 3 - mA 

Output saturation voltage at 15 = 2 mA V6-10(sat) - -- 300 mV 

Leakage current at pin 6 15 - - 1 µA 

Input signal variation required for 
complete tuner control ~Vg_g 0,5 2 4 dB 
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~-

parameter symbol min. typ. max. unit 

- -···----~~-

A. F .C. circuit (pin 16; note 10) 

A.F.C. output voltage swing (peak-to-peak 
value) VJ6-10(p-p) 9 - 10 v 

Availaule output current ±115 - 1 - mA 

Contra I steepness at 

I 

100% picture carrier 20 40 80 mV/kHz 
10% picture carrier - 15 - mV/kHz 

Output voltage at nominal tuning of 
the reference tuned circuit VJ6-10 - 5,25 - v 

Output voltage 
without input signal VJ6-10 2,7 6,0 8,5 v 

Sound circuit 

Input limiting voltage (note 11) 
(r.m.s. value) at V 0 = V 0 max - 3 dB V15 lim - 2 - mV 

Input resistance at Vi(rms) = 1 mV RJ5-10 - 2,6 - k.Q 

input capacitance at Vi(rms) = 1 mV C15-10 - 6 -·· pF 

A.M. rejection (Figs 8 and 9) at 
Vi= 10 mV AMR - 35 - dB 
Vi= 50 mV AMR - 43 -· dB 

A. F. output signal (note 12) 
(r.m.s. value) V12-6(rms} 220 320 - mV 

A.F. output impedance Z12-10 - 150 -· ,Q 

Total harmonic distortion (note 12) THO - 1 - % 

Ripple rejection at 
fk = 100 Hz, volume control 20 dB RR -- 22 - dB 
when muted RR - 26 - dB 

Output voltage in mute condition VJ2-10 - 2,6 - v 
Signal-to-noise ratio; 

weighted noise (CCI R 468) S/N - 47 - dB 

Volume control 

Voltage (pin 11 disconnected) V11-10 - 6,9 - v 
Current (pin 11 connected to ground) 111 - 1 - mA 

External control resistor (note 13) R11-10 - 5 - k.Q 

Suppression of output signal 
during mute condition - 66 - dB 

November 1984 1529 



---T-D-A4_5_0_3 __ J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Horizontal synchronization 

Slicing level sync separator (note 14) - 30 - % 

Phase-lock loop holding range ±800 ±1100 ±1500 Hz 

Phase-lock loop catching range ±600 1000 -- Hz 

Control sensitivity video to flyback 
(note 15) - 2,3 - kHz/µs 

Delay between leading edge of sync pulse 
and zero cross-over of sawtooth (pin 5) - 3 - µs 

Horizontal oscillator (pin 23) 

Free-running frequency 
R = 35 k.Q; C = 2,7 nF ffr - 15625 - Hz 

Spread with fixed external components - - 4 % 

Frequency variation due to change of 
supply voltage from 8 to 12 V Mfr - 0 0,5 % 

Temperature coefficient TC - - 1 x10-4 K-1 

Maximum frequency shift ~ffr - - 10 % 

Maximum frequency deviation(V7-10 = 8 V) ~ffr - - 10 % 

Horizontal output (pin 27) 

Output current 127 5 - - mA 

Output impedance R27 - 200 -- n 
Output voltage at 127 = 5 mA V27-10 - 1,4 - v 

V27-22 2,5 - v 
Duty factor of horizontal output signal 

(note 16) CT 0,35 0,40 0,45 % 

Rise and fall times of output pulse tr,tf - 400 - ns 

Flyback input (pin 5) 

Amplitude of input pulse V5 2 4 6 v 
Voltage at which gate pulse generator 

changes state (note 17) V5 - 0 - v 
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parameter symbol min. typ. max. unit 
r--- -

Coincidence detector mute output 
(pin 28) (note 18) 

Voltage for in-sync condition V23.10 - 9,5 - v 
Voltage for no-sync condition 

(no input signal) V28-10 - 1,0 1,5 v 
Voltage level for phase detector to 

switch from siow tu fa~l V28-10 3,7 4, 1 4,5 v 
Fast-to-slow hysteresis - 1 - v 
Voltage level to activate mute function 

(transmitter identification) V28-10 2,25 2,5 2,75 v 
Output current for in-sync condition 

(peak-to-peak value) l22(p-p) 0,7 1,0 - mA 

Vertical oscillator (pin 1) 

Free-running frequency at C = 220 nF; 
R = 560 k.Q ffr - 47,5 - Hz 

Spread with fixed external components - - 4 % 

Holding range at nominal frequency 52,5 - - Hz 

Temperature coefficient TC - - 2x1Q-4 K-1 

Frequency variation due to change of 
supply voltage from 9,5 to 12 V Mfr - 3 5 % 

Leakage current at pin 1 11 - - 1,6 µ.A 

Vertical output (pin 2) 

Output current 12 1 1,3 - mA 

Output resistance R2 - 2 - k.Q 

Feedback input (pin 3) 

Input voltage 
d.c. component V3.10 4,0 5,0 5,5 v 
a.c. component (peak-to-peak value) V3-10(p-p) - 1,2 - v 

Input current 13 - - 12 µ.A 

Non-linearity of deflection current at 
V7.10 = 10,5 V .:113 - - 2,5 % 

Delay between leading edge of vertical 
sync and start of vertical oscillator 
fly back 6 - 10 µ.s 
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Notes to the characteristics 

1. The horizontal oscillator can be started by supplying a current of 6 mA to pin 22. Taking this 
current from the mains rectifier allows the positive supply voltage to pin 7 to be derived from the 
horizontal output stage (the load current of pin 27 is additional to the 6 mA quoted). 

2. At start of a.g.c. 

3. Measured with 0 dB= 200 µV. 

4. Measured at 10 mV (rms) top sync output signal. 

5. Signal with negative-going sync; top white= 10% of the top sync amplitude. 

6. Measured with test line as shown in Fig. 4. The differential gain is expressed as a percentage of the 
difference in peak amplitudes between the largest and smallest values relative to the subcarrier 
amplitude at blanking tevel. The differential phase is defined as the difference in degrees between 
the largest and smallest phase angles. 

7. Measured with a source impedance of 75il. 
V0 black-to-white 

Signal-to-noise ratio= 201og 
Vi(rms) at B = 5 MHz 

8. Measured with a sawtooth-modulated input signal: m = 90%; Vi(rms) = 10 mV; 
V0 SC at top sync-V0 SC at white 

Amplitude modulation= x 100%. 
V 0 SC at top sync+ V 0 SC at white 

(SC= sound carrier) 

9. Starting point of tuner take-over for an npn tuner is when 15 = 1,8 mA, and for a pnp tuner is 
when 15 = 0,2 mA. 

10. Measured at Vs-9(rms) = 10 mV and pin 16 loaded with 2 x 100 kilbetween V7 and ground. 
Reference tuned circuit Q-factor = 36. 

11. Reference tuned circuit Q-factor = 16; audio frequency= 1 kHz; carrier frequency= 5,5 MHz. 

12. The demodulator tuned circuit must be tuned for minimum distortion; output signal is measured 
at ..:lf = 7,5 kHz; other measurements are at ..:lf = 27,5 kHz. 

13. Volume control can be realized by a variable resistor (5 kil) connected between pin 11 and 
ground, or by a variable voltage direct to pin 11 (the low value of input impedance to pin 11 
must be taken into account). 

14. The sync separator is noise-gated; the slicing level is referred to the top sync level and is indepen­
dent of the video signal. The value stated is a percentage of the sync pulse amplitude, the level 
being dependent on external resistors connected to pin 26. 

15. The phase detector current is increased by a factor of 7 during catching and when the phase 
detector is switched to 'fast' via pin 28, thus ensuring a wide catching range and a high dynamic 
loop gain. 

16. The negative-going edge initiates switching-off of the line output transistor (simultaneous driver). 

17. The circuit requires an integrated flyback pulse. Gate pulses for a.g.c. and coincidence detectors 
are obtained from the sawtooth waveform. 

18. The functions of in-sync, out-of-sync and transmitter identification are combined on pin 28. 
For the reception of VCR signals, V28 must be fixed between 3 V and 4,5 V so that the time 
constant is fast and sound information is preserved. 
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APPLICATION INFORMATION 
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Fig. 2 Application circuit diagram. 
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APPLICATION INFORMATION (continued) 

o.17svI 

7280473 

Fig. 3 Video output signal. 

7280472 
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Fig. 4 E.B.U. test signal - line 330. 
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Fig. 5 Input signal conditions for intermodulation test: SC= sound carrier; CC= chrominance carrier; 
PC= picture carrier; all values are with respect to the top sync level. 
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SC 
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38,9 MHz 
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Fig. 6 Circuit for intermodulation test: 

value at 1, 1 MHz= 201og 

value at 3,3 MHz= 201og 
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Fig. 7 Signal-to-noise ratio as a function of input voltage. 
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APPLICATION INFORMATION (continued) 
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1536 November 1984 

AF 
GENERATOR 

f= 1000 Hz 

I 
AM 

1--1 MODULATOR i--1 
m=30% 

ATTENUATOR r-r-+I T l.:::L~H-IG_H_P_A_S_S~ L=.J ~ - FILTER 

t 

HF 
VOLTMETER 

7280550 

Fig. 8 Circuit for amplitude modulation rejection test. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l __ T_D_A-45_0_5 __ _ 

SMALL SIGNAL COMBINATION IC FOR COLOUR TV 

GENERAL DESCRIPTION 

The TDA4505 is a TV sub-system circuit, intended to be used in colour television receivers. For a 
complete colour teievision receiver oniy a tuner, a colour decoder and output stages have to be added. 

Features 

• Vision IF amplifier with synchronous demodulator 
• Tuner AGC (negative going control voltage with increasing signal) 
• AGC detector suited for negative modulation 
• AFC circuit 
• Video preamplifier 
• Sound IF amplifier, demodulator and preamplifier 
• DC volume control or separate supply for starting the oscillator 
• Horizontal synchronization circuit with two control loops 
• Extra time constant switches in the horizontal phase detector 
• Vertical synchronization (divider system) and sawtooth generation with automatic amplitude 

adjustment for 50 or 60 Hz 
• Transmitter identification (mute) 
• Three level sandcastle pulse generation 

QUICK REFERENCE DATA 

Supply voltage 

Operating ambient temperature range 

Storage temperature 

Power dissipation 

PACKAGE OUTLINE 

28-lead DI L; plastic (with internal heat spreader) (SOT-117). 

V7_5 

Tamb 

Tstg 

Ptot 

typ. 12 v 
-25to +65 oc 

-25 to + 150 oc 

max. 2,3 w 
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Small signal combination IC for colour TV 

PINNING 

1. AGC take over 

2. Vertical ramp generator 

3. Vertical drive 

4. Vertical feedback 

5. Tuner AGC 

6. Ground 

I. ~upply 

8. Vision IF input 

9. Vision IF input 

10. Decoupling capacitor 

11. Volume control/start hor. osc. 

12. Audio output 

13. Sound demodulator 

14. Sound IF decoupling 

FUNCTIONAL DESCRIPTION 

IF amplifier, demodulator and AFC 

l TDA4505 

15. Sound IF input 

16. Ground 

17. Video output 

18. AFC output 

19. AGC detection 

20. Synchronous demodulator 

2 i. Synchronous demoduiator 

22. Coinc. det. decoupling 

23. Hor. oscillator 

24. Phase 1 detector 

25. Sync separator 

26. Hor. drive 

--

27. Sandcastle out/flyback input 

28. Phase 2 detector 

The IF amplifier has a symmetrical input (pins 8 and 9). The synchronous demodulator and the AFC 
circuit share an external reference tuned circuit (pins 20 and 21). An internal RC-network provides the 
necessary phase-shifting for AFC operation. The AFC circuit is gated by means of an internally 
generated gating pulse. As a result the AFC output voltage contains no video information. The AFC 
circuit provides a control voltage output with a swing greater than 10 V from Qin 18. 

AGC circuit 

Gating of the AGC detector is performed to reduce sensitivity of the IF amplifier to external electrical 
noise. The AGC time constant is provided by an RC-circuit connected to pin 19. The point of tuner 
take-over is preset by the voltage level at pin 1. 

Video amplifier 

The signal through the video amplifier comprises video and sound information. 

Sound circuit and horizontal oscillator starting function 

The input to the sound IF amplifier is obtained by a bandpass filter coupling from the video output 
(pin 17). The sound is demodulated and passed via a dual-function volume control stage to the audio 
output amplifier. The volume control function is obtained by connecting a variable resistor (5 kS?.) 
between pin 11 and ground, or by supplying pin 11 with a variable voltage. Sound output is suppressed 
by an internal mute signal when no TV signal is identified. 

D.C. volume control/Horizontal oscillator start 

The circuit can be used with a d.c. volume control or with a starting possibility of the horizontal 
oscillator. The operation depends on the application. When during switch-on no current is supplied to 
pin 11 this pin will act as volume control. When a current of 6 mA is supplied to pin 11 the volume 
control is set to a fixed output signal and the IC will generate drive pulses for the horizontal deflection. 
The main supply of the IC can then be derived from the horizontal deflection. 
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FUNCTIONAL DESCRIPTION (continued) 

Horizontal synchronization 

The video input signal (positive video) is connected to pin 25. 
The horizontal synchronization has two control loops. This has been introduced because a sandcastle 
pulse had to be generated. An accurate timing of the burstkey pulse can be made in an easy way when 
the oscillator sawtooth is used. Therefore, the phase of this sawtooth must have a fixed relation with 
respect to the sync pulse. That can only be realized when a second loop is used. 

Horizontal phase detector 

The circuit has the following operating conditions. 
a) Strong input signal, synchronized or not synchronized. 

(The input signal condition is obtained from the AGC-circuit, the in-sync.lout-of-sync from the 
coincidence detector). In this condition the time constant is optimal for VCR-playback i.e.; fast 
time constant during the vertical retrace (to be able to correct head-errors of the VCR) and such a 
time constant during scan that fluctuations of the sync. are corrected. In this condition the phase 
detector is not gated. 

b) Weak signal. 
In this condition the time constant is doubled compared with the previous condition. Furthermore 
the phase detector is gated when the oscillator is synchronized. This ensures a stable display which 
is not disturbed by the noise in the video signal. 

c) Not synchronized (weak signal). 
In this condition the time constant during scan and vertical retrace are the same as during scan in 
condition a). 

Vertical sync pulse 

The vertical sync pulse integrator will not be disturbed when the vertical sync pulses have a width of 
only 10 µs with a separation of 22 µs. This type of vertical sync pulses are generated by certain video 
tapes with anti-copy guard. 

Vertical ramp generator 

To avoid problems during VCR-playback in the so-called feature modes (fast or slow), the vertical 
ramp generator is not coupled to the horizontal oscillator when such signals are received. For normal 
signals the coupling between vertical ramp generator and horizontal oscillator is maintained. This to 
ensure a reliable interlace. 

Vertical divider system 

The IC embodies a synchronized divider system for generating the vertical sawtooth at pin 2. 
The divider system has an internal frequency doubling circuit, so the Horizontal oscillator is working 
at its normal line frequency and one line period equals 2 clock pulses. 
Due to the divider system no vertical frequency adjustment is needed. The divider has a discriminator 
window for automatically switching over from the 60 Hz to 50 Hz system. When the trigger pulse 
comes before line 576 the system works in the 60 Hz mode, otherwise 50 Hz mode is chosen. 
The divider system operates with 2 different divider reset windows for max. interference/disturbance 
protection. 
The windows are activated via an up down counter. 
The counter increases its counter value with 1 for each time the separated vertical sync. pulse is 
within the search window. When not the counter value is lowered with 1. 
Below the different working modes of the divider system are specified. 
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Small signal combination IC for colour TV 

a. Large (search) window: divider ratio between 488 and 722. 

This mode is valid for the following conditions: 
1) Divider is locking for a new transmitter. 
2) Divider ratio found, not within the narrow window limits. 

l TDA4505 

--

3) Non-standard TV-signal condition detected while a double or enlarged vertical sync. pulse is still 
found after the internally generated anti-topflutter pulse has ended. This means a vertical sync. pulse 
width larger than 10 clock pulses (50 Hz) viz. 12 clock pulses (60 Hz). 
In general this mode is activated for Video tape recorders operating in the feature trick mode. 
When the wide vertical sync. pulses are detected the vertical ramp generator is decoupled from the 
horizontal oscillator. As a consequence the retrace time of this ramp generator is now determined 
by the external capacitor and the discharge current. This decoupling prevents instability of the 
picture due to irregular incoming signals (variable number of lines per field). 

4) Up/down counter value of the divider system operating in the narrow window mode drops below 
count 6. 

b. Narrow window: divider ratio between 522-528 (60 Hz) or 622-628 (50 Hz). 

The divider system switches over to this mode when the up/down counter has reached its max. value 
of 15 approved vertical sync pulses. When the divider operates in this mode and a vertical sync. pulse 
is missing within the window the divider is reset at the end of the window and the counter value is 
lowered with 1. At a counter value below 6 the divider system switches over the large window mode. 
The divider system generates also the so-called anti-topflutter pulse which inhibits the phase 1 detector 
during the vertical sync pulse. The width of this pulse depends on the divider mode. For the divider 
mode a the start is generated at the reset of the divider. In mode b the anti-topflutter pulse starts at 
the beginning of the first equalizing pulse. 
The anti-topflutter pulse ends at count 10 for 50 Hz and count 12 for 60 Hz. The vertical blanking 
pulse is also generated via the divider system. The start is at the reset of the divider while the blanking 
pulse width is 34 (17 lines) for 60 Hz and at count 42 (21 lines) for 50 Hz systems. 
The vertical blanking pulse generated at the sandcastle output pin 27 is made by adding the anti­
topflutter pulse and the blanking pulse. In this way the vertical blanking pulse starts at the beginning 
of the first equalizing pulse when the divider operates in the b mode. The total length of the vertical 
blanking in this condition is 21 lines in the 60 Hz mode and 25 lines in the 50 Hz mode. 

Application when external video signals have to be synchronized 

The input of the sync. separator is externally available. For the normal application the video output 
signal (pin 17) is a.c. coupled to this input (see Fig. 2). It is possible to interrupt this connection and to 
drive the sync separator from another source e.g.: a teletext decoder in serial mode or a signal coming 
from the P.T.-plug. When a teletext decoder is applied the IF-amplifier and synchronization circuit 
are running in the same phase so that the various connections between the two parts (like A.G.C. 
gating) can remain active. When external signals are applied to the sync separator the connections 
between the two parts must be interrupted. This can be obtained by connecting pin 22 to ground. 
This results in the following condition: 
- AGC detector is not gated. 
- AFC circuit is active. 
- Mute circuit not active so that the sound channel remains switched-on. 
- The first phase detector has an optimal time constant for external video sources. 
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RATINGS 

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

Supply voltage (pin 7) Vp = V7_5 

Total power dissipation 

Operating ambient temperature range 

Storage temperature range 

CHARACTERISTICS 

Vp = V7_5 = 12 V; Tamb = 25 °C; unless otherwise specified 

parameter symbol 

Supplies 

Supply voltage (pin 7) V7_5 

Supply current (pin 7) 17 

Supply voltage (pin 11); note 1 V11-6 
Supply current (pin 11) 

for horizontal oscillator start I 11 

Vision IF amplifier (pins 8 and 9) 

Input sensitivity 
at 38,9 MHz on set AGC V8-9 

Input sensitivity 
at at 45,75 MHz on set AGC V8-9 
Differential input resistance 

(pin 8 to 9) R8-9 
Differential input capacitance 

(pin 8 to 9) C8-9 
Gain control range G8-9 
Maximum input signal V8-9 
Expansion of output signal for 50 dB 

variation of input signal with 
v8-9 at 150 µV (0 dB) ~V17_5 

Video amplifier 

Measured at top sync input signal voltage 
(r.m.s. value) of 10 mV 

Output level for zero signal input 
(zero point of switched demodulator) V17-6 

Output signal top sync level (note 2) v17-6 
Amplitude of video output signal 

(peak-to-peak value) V11-6(p-p) 
Internal bias current of output transistor 

(npn emitter follower) l17(int) 
Bandwidth of demodulated output signal B 
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Ptot 

Tamb 

Tstg 

min. typ. 

9,5 12 

- 135 

- 8,6 

- 6 

60 100 

- 120 

800 1300 

- 5 

56 60 

50 100 

- 1 

- 5,8 

2,7 2,9 

- 2,6 

1,4 2,0 

5 -

max. 

max. 

13,2 v 

2,3 w 
-25 to + 65 oc 

-25 to + 150 °c 

max. unit 

13,2 v 

- mA 

- v 

8 mA 

140 µV 

- µV 

1800 n 

- pF 

- dB 

- mV 

- dB 

- v 

3,1 v 

- v 

- mA 

- MHz 
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Small signal combination IC for colour TV 

parameter symbol 

Differential gain (Fig. 4) (note 3) G11 
Differential phase (Fig. 4) (note 3) <P 

Video non-linearity (note 4) 
complete video signal amplitude 

Intermodulation (Fig. 5) 
at gain control= 45 dB 
f= 1,1 MHz; blue 
f = 1, 1 MHz; yellow 
f = 3,3 MHz; blue 
f = 3,3 MHz; yellow 

Signal to noise ratio (note 5) 
Zs= 75 n; Vi= 10 mV S/N 
end of gain control range S/N 

Residual acrrier signal 

Residual 2nd harmonic of carrier signal 

Tuner AGC* 

Minimum starting point take over V1-6(rms) 

Maximum starting point take over V1-6(rms) 

Maximum output swing 15max 

Output saturation voltage 
I =2 mA V5.a(sat) 

Leakage current 15 

Input signal variation 
complete tuner control (~15 = 2 mA) ~Vi 

AFC circuit (pin 18; note 6) 

AFC output voltage swing V18-6(p-p) 

Available output current ± 118 

Control steepness 

Output voltage at nom. tuning of 
the reference tuned circuit V18-6 

Offset current AFC output 
(pins 20 and 21 short circuited) 118 

* Starting point tuner take-over at I = 0,2 mA. 
Take-over to be adjusted with a potentiometer of 47 kn. 

l ___ ro_A_4_s_o_s __ 

-·--·--·-···-
min. typ. max. unit 

----

- 4 10 % 

- 3 10 deg. 

- - 10 % 

55 60 - dB 
50 54 - dB 
60 66 - dB 
55 59 - dB 

50 54 - dB 
50 56 - dB 

- 7 30 mV 

- 24 30 mV 

- - 0,5 mV 

50 100 - mV 

6 8 - mA 

- - 300 mV 

- - 1 µA 

0,5 2 5 dB 

9,5 10,35 11 v 
- 2,6 - mA 

- 70 - mV/kHz 

- 6 - v 

- tbf - µA 
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___ T_D_A_4_5_o_s __ J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Sound circuit 

Input limiting voltage 
V0 =Vomax-3dB;QL=16; 
fAF = 1 kHz; fc = 5,5 MHz) V151im - 400 800 µV 

Input resistance 
Vi(rms) = 1 mV R15-6 - 2,6 - kn 

Input capacitance 

Vi(rms) = 1 mV C15-6 - 6 - pF 

AM rejection (Figs 8 and 9) 
Vi=10mV AMR - 46 - dB 
Vi= 50 mV AMR - 50 - dB 

AF output signal 
~f = 7,5 kHz; min. distortion V12-6(rms) 400 600 800 mV 

AF output signal; M = 50 kHz 
pin 11 used as starting pin V12-6(rms) 300 700 1200 mV 

AF output impedance Z12-6 - 25 100 n 

Total harmonic distortion 
volume control 20 dB, 
M = 27,5 kHz; weighted acc. CCI R 468 THO - 1 3 % 

Ripple rejection 
fk = 100 Hz, volume control 20 dB RR - 35 - dB 
when muted RR - 30 - dB 

Output voltage in MUTE condition V12-6 - 3,0 - v 
Signal to noise ratio; M = 27,5 kHz 

weighted noise (CCI R 468) S/N - 45 - dB 

Volume control (Fig. 9) 

Voltage (pin 11 disconnected) v 11-6 - 5,0 - v 
Current (pin 11 short circuited) I 11 - 0,9 - mA 

External control resistor R 11-6 - 5 - kn 

Suppression output signal 
during mute condition oss - 66 - dB 

Sync separator and first control loop 

Required sync pulse amplitude 
R 17-25 = 2 kn (note 7) V25-6(p-p) 200 800 - mV 

I 

Input current 

V25-6 > 5 V 125 - 10 - µA 
V25-6 = 0 V 125 - tbf - mA 

Holding range PLL ±M - 1100 1500 Hz 

Catching range PLL ± ~f 600 1000 - Hz 
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Small signal combination IC for colour TV 

parameter 

Control sensitivity (note 8) 
video to oscillator; at weak signal 
at strong signal during scan 
during vert. retrace and catching 

Second control loop (positive edge) 

Control sensitivity 
R28-6 =see Fig. 2 

Control range 

Phase adjustment (via second control loop) 

Control sensitivity 

Maximum allowed phase shift 

Horizontal oscillator (pin 23) 

Free running frequency 
R = 34 kn; c = 2,7 nF 

Spread with fixed external components 

Frequency variation due to change of 
supply voltage from 9,5 to 13,2 V 

Frequency variation with temperature 

Maximum frequency shift 

Maximum frequency deviation 
at start H-out 

Horizontal output (pin 26) 

Output voltage high level 

Output voltage at which protection 
commences 

Output voltage low at 125 = 10 mA 

Duty cycle of horizontal output signal 
at tp = 10 µs 

Rise time of output pulse 

Fall time of output pulse 

Flyback input and sandcastle output (note 9) 

Input current required during flyback pulse 

Output voltage during burst key pulse 

Output voltage during horizontal blanking 

Output voltage during vertical blanking 

Width of burst key pulse (60 Hz) 

Width of burst key pulse (50 Hz) 

Width of horizontal blanking pulse 

symbol 

LHd/At0 

td 

ex 

ftr 

Af 

Affr 

TC 

Mfr 

Affr 

V26-6 

V26-6 

V26-6 

d 

tr 

tf 

127 

V27_5 

V27-6 

V27-6 

tw 

tw 

l ___ T_D-A4_5_o_s __ _ 

min. typ. max. unit 

- 2,5 - kHz/µs 
- 3,75 - kHz/µs 
- 7,5 - kHz/µs 

- 50 -

- 25 - µs 

- 25 - µA/µs 

- ±2 - µs 

- 15625 - Hz 

- 0,4 4 % 

- 0 0,5 % 

- - 1 x 10-4 K-1 

- - 10 % 

- 8 10 % 

- - 13,2 v 

- - 15,8 v 
- 0,15 0,5 v 

- 0,45 -

- 260 - ns 

- 100 - ns 

0, 1 - 2 mA 

8 9,0 - v 
4 4,35 5 v 
2, 1 2,5 2,9 v 
3, 1 3,5 3,9 µs 

3,6 4,0 4,4 µs 

flyback pulse width 
l _l 
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TDA4505 j 
CHARACTERISTICS (continued) 

--~-~-------------

I 
~rameter ______ ------------~----t 

Flyback input and sandcastle output 
(note 9) (continued) 

Width of vertical blanking pulse 
50 Hz divider in search window 
60 Hz divider in search window 
50 Hz divider in narrow window 
60 Hz divider in narrow window 

Delay between start of sync pulse at vide 
output and rising edge of burst key pu 

Coincidence detector mute output (note 

Voltage for in-sync condition 

Voltage for no-sync condition 
no signal 

Switching level to switch off 
the AFC 

Hysteresis AFC ;;witch 

Switching level to activate mute function 
(transmitter identification) 

Hysteresis MUTE function 

Charge current 
in sync condition 4,7 µs 

Discharge current 
in sync condition ,3 1.xs 

Vertical ramp generator (note 11) 

Input current during scan 

Discharge current during retrace 

S;iwtooth amplitude 

Vertical output (pin 3) 

Output current 

Maximum output voltage 

Feedback input (pin 4) 

Input voltage 
d.c. component 

(peak-to-peak value) 

······~><, .... to sawtooth 

fi0/60 Hz 

March 1986 

0 

lse 

10) 

I 

I 

symbol min. typ. m"T9 
- 21 - lines 
- 17 - I lines 
- 25 - lines 
- 21 - lines 

- 5,2 - µs 

V22-6 - 10,3 - v 

V22-6 - 1,5 - v 

V22-6 - 6,4 - v 

V22-6 - 0,4 - v 

V22-6 - 2,4 - v 

V22-6 - 0,5 - v 

l22(p-p) 0,7 1,0 - mA 

l22(p-p) - 0,5 - mA 

12 - 0,5 2 µA 

12 - 0,4 - mA 

V2-6(p-p) - 0,8 1,1 v 

13 - - 7 mA 

V3_5 - 5,7 - v 

V4_5 - 3,3 - v 

v4-6(p-p) - 1,2 - v 

14 - - 12 µA 

~tp - 5 - % 

- 0 2 % 
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Small signal combination IC for colour TV l TDA4505 

--
·---· 

parameter symbol min. typ. max. unit 
----j 

Vertical guard (note 12) 

Active at a deviation with respect to the 
d.c. feedback level; V27.5 = 2,5 V; 
at switching level low ~V4.5 - 1,3 -- v 
at switching level high ~V4_5 - 1,9 - v 

---

Notes to the characteristics 

1. Pin 11 has a double function. When during switch-on a current of 6 mA is supplied to this pin, this 
current is used to start the horizontal oscillator. The main supply can then be obtained from the 
horizontal deflection stage. When no current is supplied to this pin it can be used as volume control. 
The indicated maximum value is the current at which all I Cs will start. Higher currents are allowed. 
the excess current is bypassed to ground. 

2. 

3. 

4. 

5. 

6. 

Signal with negative going sync. top white 10% of the top sync. amplitude (Fig. 3). 

Measured according the test line given in Fig. 4. 
- The differential gain is expressed as a percentage of the difference in peak amplitudes between 

the largest and smallest value relative to the subcarrier amplitude at blanking level. 
- The differential phase is defined as the difference in degrees between the largest and smallest 

phase angle. 

This figure is valid for the complete video signal amplitude (peak white to black). 

The S/N = 20 log Vout black-to-white 
Vn(rms) at B = 5 MHz 

The AFC control voltage is obtained by multiplying the IF-output signal (which is also used to 
drive the synchronous demodulator) with a reference carrier. This reference carrier is obtained 
from the demodulator tuned circuit via a 90° phase shift network. The IF-output signal has an 
asymmetrical frequency spectrum with respect to the carrier frequency. To avoid problems due 
to this asymmetrical signal the AFC circuit is gated by means of an internally generated gating 
pulse. As a result the detector is operative only during black level at a constant carrier amplitude 
which contains no additional side bands. As a result the AFC output voltage contains no video 
information. 
At very weak input signals the drive signal for the AFC circuit will contain a lot of noise. This noise 
signal has again an asymmetrical frequency spectrum and this will cause an offset of the AFC 
output voltage. To avoid problems due to this effect the AFC is switched-off when the AGC is 
controlled to maximum gain. 
The measured figures are obtained at an input signal r.m.s. voltage of 10 mV and the AFC output 
loaded with 2 times 220 k.Q between+ Vs and ground. The unloaded 0-factor of the reference 
tuned circuit is 70. The AFC is switched-off when no signal is detected by the coincidence detector 
or when the voltage at pin 22 is between 1,2 V and 6,4 V. This can be realized by a resistor of 
68 k.Q connected between pin 22 and ground. 

7. The slicing level can be varied by changing the value of R 17-25· A higher resistor value results in a 
larger value of the minimum sync pulse amplitude. The slicing level is independent of the video 
information. 



TDA4505 J 
Notes to the characteristics (continued) 

8. Frequency control is obtained by supplying a correction current to the oscillator RC-network via 
a resistor, connected between the phase 1 detector output and the oscillator network. The 
oscillator can be adjusted to the right frequency in one of the two following ways: 
a) Interrupt R23-24· 
bl Short circuit the sync separator bias network (pin 25) to+ Vp. 

To avoid the need of a VCR switch the time constant of phase detector at strong input signal is 
sufficient short to get a stable picture during VCR playback. During the vertical retrace period the 
time constant is even shorter so that the head errors of the VCR are compensated at the beginning 
of the scan. Only at weak signal conditions (information derived from the AGC circuit) the time 
constant is increased to obtain a good noise immunity. 

9. · The flyback input and sandcastle output have been combined on one pin. 
The flyback pulse is clamped to a level of 4,5 V. The minimum current to drive the second control 
loop is 0, 1 mA. 

10. The functions in-sync/out-of-sync and transmitter identification have been combined on this pin. 
The capacitor is charged during the sync pulse and discharged during the time difference between 
gating and sync pulse. 

11. The vertical scan is synchronized by means of a divider system. Therefore no adjustment is 
required for the ramp generator. The divider detects whether the incoming signal has a vertical 
frequency of 50 or 60 Hz and corrects the vertical amplitude. 

12. To avoid screenburn due to a collapse of the vertical deflection a continuous blanking level is 
inserted into the sandcastle pulse when the feedback voltage of the vertical deflection is not within 
the specified limits. 



<( 
I­
<( 
Cl 
1-z 
w 
~ 
a.. 
0 
...J 
w 
> w 
Cl 

Small signal combination IC for colour TV l~--T-D_A_4_5_o_s __ , 

22nF AG.C 
~.---~--... 

820kll 
+-l=:J--t----1 

220nF 

~ 

vertical drive 

vertical feedback 4 

tuner AG.C 

6 

+ 

IF inpuJ c1
·
2

nF 

I 1,2 nF 

' 
9 

22 nF 

~ 10 

audio output 12 

390pF 22nF 

~ 13 

22 nF 

~ 14 

TDA4505 

100nF 
28 t--------t~ 

r--1C=:J-_,.I-- hor. II y back 
6,8 k!l 

27 sandcastle 

22 

r--1C=:J--+ 

82 k!l 

2,7 kl! 

~ 
2,7nF 

27 kll 

22nF 

~tch~ 

~ 
220k!1 

220 kll 

18 t----->-----A.FC. 

Fig. 2 Application diagram. 
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TDA45b5 J 
17,5% I 

Fig. 3 Video output signal. 

7Z80473.1 

100% 
95% 

30% 

7280472.1 

SC 
33,4 MHz 
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100% 

86% 

72% 

58% 

44% 

30% 

10 12 22 26 32 36 40 44 48 52 56 60 64 µs 

Fig. 4 E.B.U. test signal waveform (line 330). 

PC 
38,9 MHz 

cc 
34,5 MHZ 

ATTENUATOR 
TEST 

CIRCUIT 

+ 

Fig. 5 Test set-up intermodulation. 

SPECTRUM 
ANALYZER 

gain setting adjusted 
for blue 

.7280470.1 

V0 at 4,4 MHz 
Value at 1, 1 MHz: 20 log + 3,6 dB 

V0 at 1,1 MHz 

V0 at 4,4 MHz 
Value at 3,3 MHz: 20 log . 

V0 at 3,3 MHz 
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Small signal combination IC for colour TV 

60 

S/N 
(dB) 

40 l7 
v 

]7 

l _____ T_D_A_4_5o_s __ _ 

7280476 

v 
I v 

Tl I I I I I I I lit 
-60 -40 - 2o V; (dB) 

Fig. 6 S/N ratio as a function of the input voltage. 

AF AF 
GENERATOR GENERATOR 

f= 70 Hz f= 1000 Hz 

I I 
FM AM TDA4501 

f--0 f=5.5 MHz r--- MODULATOR t----1 ATTENUATOR t---t-1 TDA4502 r--- HIGH PASS 
FILTER 

A f= 27 kHz m=0,3 TDA4505 
Vrms 

7Z80469.1 
HF 

VOLTMETER 

Fig. 7 Test set-up AM suppression. 

rejection 
(dB) t------t---+-+--+----t--+---+-t---+----1 

451---+--+--+-+-+--+--+-~k-:J-+v _ ___, 

~ 

35 V1 
$ r- +-+--+----+--+-+--+---! 

30~~~-~-~~-~~~-~~ 

0 20 40 60 80 100 
v15 (mV) 

Fig. 8 AM rejection. 

7281122.1 
0 ,---,----,_,--,---,--,-,---,---c,,..---,1--r-

v0 y I 

(dB) I 
-20 1---+--+--+--+---+-_Ll-+v-,<-+---+---+-- --+---

V 
-40t----+--+--t----t-l/-7t---t-·t-+---+--+--+----< 

~v 
- 60 1-- ---t /-V--+----+---1--t---+---+--+--+----j 

t----+---oLJ----i-t--+--t---+--+---+--+--t-

-80~ 
1-- --+-I--+---+--+--+----+--+--+--+--< 

I -100 ~~~~~~~--~~~~-~ 
0 0,4 0,8 1,2 1,6 2,0 2,4 

V; (V) 

Fig. 9 Volume control characteristics. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l ___ T_D_A_4-51_0 __ _ 

PAL DECODER 

The TDA4510 is a colour decoder for the PAL standard, which is pin sequent compatible with multi­
standard decoder TDA4555 and also pin compatible with NTSC decoder TDA4570. It incorporates 
the following functions: 

Chrominance part 

• Gain controlled chrominance amplifier with operating point control stage 
• Chrominance output stage for driving the 64 µs delay line 
• Blanking circuit for the colour burst signal 
• Automatic chrominance control (ACC) with sampled rectifier during burst-key 

Oscillator and control voltage part 

• Reference oscillator for double subcarrier frequency 
• Gated phase comparison 
• Identification demodulator and automatic colour killer 
• Sandcastle pulse detector 
• Service switch 

Demodulator part 

• Two synchronous demodulators for the (B-Y) and (R-Y) signals 
• PAL flip-flop and PAL switch 
• Colour switching stages 
• Separate colour switching output 
• (B-Y) and (R-Y) signal output stages 
• 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, required amplitude for 
burst gating level 
horizontal pulse separation 
vertical and horizontal pulse separation 

PACKAGE OUTLINE 

16-lead DIL; 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 
V15.3 

typ. 12 v 

typ. 50 mA 

10 to 400 mV 

typ. 1,6 v 

typ. 1,05 V ± 2 dB 
typ. 1,33 V ± 2 dB 

typ. 
typ. 
typ. 

7,7 v 
4,5 v 
2,5 v 
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C2 

service 
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DC 
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BURST 
BLANKING 

PULSE 
PROCESSING 

R-Y 
DEMODULATOR 

(COLOUR VH 
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DELAY) 

B-Y 
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2:1 
REF. FREQ 

DIVIDER 
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H 

11 

colour on ? 11 f0 -adjustment 
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External capacitors in Fig. 1 

Cl filter capacitor for control voltage (pin 10) 
C2 filter capacitor for identification signal (pin 14) 

H 

15 

sandcastle -- n 
pulse ~1=..::. 

PLL 

12 

47nF E Vp 

ll 
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Fig. 1 Block diagram. 
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~~~-P-AL-d-ec-od-er~~~~~~~~~~~~--Jl~~T-0-A4_5_1_0~~-
FUNCTIONAL DESCRIPTION 
DIVIDER STAGES 

The divider stages provide -( R-Y) and -(B-Y) reference signals with the correct 90 degrees relation 
for the demodulators. 

PHASE COMPARATOR 

The phase comparator compares the -(R-Y) reference signal with the burst pulse and controls the 
frequency and phase of the reference oscillator. 

IDENTIFICATION DEMODULATOR 

The identification demodulator delivers a positive going identification signal for PAL-signals at pin 14, 
also used for the automatic colour-killer. 

SERVICE SWITCH 

The service switch has two functions. The first position (V 14-3 < 1 V) allows the adjustment of the 
reference oscillator. Therefore the colour is switched on and the burst for the oscillator PLL is 
switched off. The second position (V 14-3 > 5 V) switches the colour on and the output signa Is can 
be observed. 

<C SANDCASTLE PULSE DETECTOR 
I-
~ Sandcastle pulse detector for burst-gate, line and blanking (horizontal and vertical) pulse detection. 
I- The vertical part of the sandcastle pulse is needed for the internal colour-on and colour-off delay. 
z 
w 
:2: PULSE PROCESSING PART 
c.. g Pulse processing part which shall prevent a premature switching on of the colour. The colour-on delay, 
w two or three field periods after identification of the PAL signal, is achieved by a counter. The colour is 
~ switched off immediately or at the latest one field period after disappearance of the identification voltage. 
Cl 

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

Supply voltage range Vp = V7_3 10,8 to 13,2 v 
Currents 

at pins 1 and 2 -11,2 max. 5 mA 
at pin 6 -15 max. 15 mA 
at pin 16 -115 max. 5 mA 

Total power dissipation Ptot max. 800 mW 

Storage temperature Tstg -25 to+ 150 oc 

Operating ambient temperature Tamb 0 to+ 70 oc 
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TDA4510 J 
CHARACTERISTICS 

Vp = 12 V; Tamb = 25 oc; measured in Fig. 2 unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply current 17 50 mA 

Chrominance part 

Input voltage range (peak-to-peak value) V9_3(p-p) 10 400 mV 
Nominal input voltage (peak-to-peak value) 

with 75% colour bar signal V9_3(p-p) 100 mV 
Input impedance Z9_3 3,3 kn 
Input capacitance C9_3 4 pF 
Colour ON 

Chrominance output voltage (peak-to-peak) 
with 75% colour bar signal v6-3(p-pl 1,6 v 
d.c. voltage at chrominance output V5_3 8,2 v 

Oscillator and control voltage part 

Oscillator frequency fo 8,8 MHz 
Input resistance R133 350 n 
Catching range 

(depending on RC-network at pin 12) f ± 400 Hz 

Control voltage 
without burst signal V14-3 6,0 v 
colour on switching threshold V14-3 6,6 v 
hysteresis of colour switching V14-3 150 mV 

flip-flop correction ( F FC) voltage V14-3 5,5 v 

hysteresis of FF C V14-3 170 mV 

Colour-on delay 2 3 f.p.* 

Colour-off delay 0 f.p.* 

First service position (PLL is inactive 
for oscillator adjustment, colour on) V11-3 0 v 
second service position (colour on) V11-3 5 v 

Colour switching output (open npn emitter) 
output current -115 5 mA 
colour-on voltage V15_3 6 v 
colour-off voltage V15_3 0 v 

Demodulator part 

Delayed chrominance input signal 
(peak-to-peak value) 
with 75% colour bar signal v4-3(p-p) 200 mV 

Colour difference output signals 
(peak-to-peak value) 
-(R-Y) signal V1-3(p-p) 0,84 1,05 1,32 v 
-(B-Y) signal V2-3(p-p) 1,06 1,33 1,67 v 
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PAL decoder Jl TDA4510 

parameter symbol min. typ. max. unit 

Ratio of colour difference output signals 
(R-Y)/(B-Y) V1_3/V2-3 0,71 0,79 0,87 v 

D.C. voltage 
at colour difference outputs V1; 2-3 7,7 v 

Residual carrier voltage 
at colour difference outputs 
1 x subcarrier frequency (4.4 MHz) v 1,2-3(µ-µ) 20 mV 
2 x subcarrier frequency (8,8 MHz) v 1,2-3(p-p) 20 mV 

Sandcastle pulse detector 

Thresholds: 
Field- and line-pulse separation 

pulse ON V15-3 1,3 1,6 1,9 v 
Required pulse amplitude V15-3 2,0 2,5 3,0 v 
Line pulse separation; pulse ON V15-3 3,3 3,6 3,9 v 
Required pulse amplitude V15-3 4,1 4,5 4,9 v 
Burst pulse separation; pulse ON V15-3 6,6 7, 1 7,6 v 
Required pulse amplitude V15-3 7,7 v 

<1'. Input voltage during horizontal scanning V15-3 1, 1 v I-
<1'. Input current -115 100 µA 
Cl 
I-z 
LU 
~ 
0.. 
0 
..J 
LU 
> 
LU 
Cl 

* f.p. is shortening for field periods in this case. 
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TDA4510 J 
chrominance 

220pF 

input • I 9 

330nF 

~ 10 

(0,5 Vp to Vpl 

colour on l 
11 

t0 -adjustment l 
47nF 

Vp 12 

~-1f--10 13 

C4 x 

22nF 

~I-- 14 

~------<15 
sandcastle pulse 

colour ON/OFF +-------116 

10nF 
8 ~ 

7 

10nF 3900 
6 

1,2k0 

5 

TDA4510 
r10nF 

4 

3 

21-------(B-Y) 

1-----• -(R-Y) 

7291208.3 

Fig. 2 Application information and test circuit. 

Vp 

10µH 

2 

DELAY 
LINE 
64µS 

3 4 

C4 = 5 to 27 pF, X = 8,8 MHz; nominal frequency 8,867 238 MHz; resonance resistance 60 n, load 
capacitance 20 pF, dynamic capacitance 22 fF and static capacitance 5,5 pF. 
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TDA4555 
TDA4556 

MUL TISTANDARD DECODER 

GENERAL DESCRIPTION 

The TDA4555 and TDA4556 are monolithic integrated multistandard colour decoders for the PAL, 
SECAM, NTSC 3,58 MHz and NTSC 4,43 MHz standards. The difference between the TDA4555 and 
the TDA4556 is the polarity of the colour difference output signals (B-Y) and ( R-Y). 

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 (SECAM) 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 SECAM 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 
• SE CAM 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) 

TDA4555: -(R-Y);TDA4556: + (R-Y) 
TDA4555: -{B-Y); TDA4556: + (B-Y) 

Sandcastle pulse; required amplitude for 
vertical and horizontal pulse separation 
horizontal pulse separation 
burst gating 

PACKAGE OUTLINE 

28-lead DI L; 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. 65 mA 

20 to 200 mV 
typ. 1,6 v 

typ. 1,05 V ± 2 dB 
typ. 1,33 V ± 2 dB 

typ. 
typ. 
typ. 

2,5 v 
4,5 v 
7,7 v 
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Multistandard decoder J 
---

RATINGS 

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

Supply voltage (pin 13) Vp = V13-9 

Voltage range at pins 10, 11, 17, 23, 24, 25, 26, 27, 
28 to pin 9 (ground) 

Current at pin 12 

Peak value 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

l12M 

Ptot 

Tstg 

Tamb 

max. 

TDA4555 
TDA4556 

13,2 v 

0 to Vp v 
max. 8 mA 

max. 15 mA 

max. 1,4 w 
-25 to + 150 oc 

0 to +70 °c 
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TDA4555 
TDA4556 

CHARACTERISTICS 

Vp = V 13-9 = 12 V; T amb = 25 °c; measured in Fig. 1; unless otherwise specified 

parameter symbol min. typ. 

Supply (pin 13) 

Supply voltage range Vp = V13.9 10,8 -

Supply current Ip= 113 - 65 

Chrominance part 

Chrominance input signal (pin 15) 
input voltage with 75% colour bar signal 
(peak-to-peak value) V15.9(p-p) 20 100 

input impedance IZ15.9I 2,3 3,3 

Chrominance output signal (pin 12) 
output voltage 
(peak-to-peak value) V12-9(p-p) - 1,6 

output impedance 
(n-p-n emitter follower) IZ12-91 - -

d.c. output voltage V12-9 - 8,2 

Input for delayed signal (pin 10) 
d.c. input current 110 - -

input resistance R10.9 10 -

Demodulator part (PAL/NTSC) 

Colour difference output signals 
output voltage (proportional to V 13.9) 
(peak-to-peak value) 
TDA4555 
- (R-Y) signal (pin 1) V1-9(p-p) - 1,05V±2dB 

- (B-Y) signal (pin 3) V3.9(p-p) - 1,33 V ± 2 dB 

TDA4556 

+(R-Y) signal (pin 1) V1-9(p-p) - 1,05 V± 2 dB 

+ (B-Y) signal (pin 3) V3.9(p-p) - 1,33 V± 2 dB 

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) - -

Residual carrier (PAL only) 
(peak-to-peak value) v 1,3-9(p-p) - 10 

H/2 ripple at (R-Y) output (pin 1) 
(peak-to-peak value) 
without input signal V1-9(p-p) - -

D.C. output voltage 
n-p-n emitter follower with 
internal current source of 0,3 mA V1,3-9 - 7.7 
output impedance IZ1,3-91 - -

\/ 
1562 November 1984 

max. unit 

13,2 v 
- mA I 

200 mV 

- k.Q 

- v 

20 .Q 

- v 

10 µA 
- k.Q 

- v 
- v 

- v 
- v 

-

30 mV 

- mV 

10 mV 

- v 
150 .Q 



~~~~~~M-u-1-ti-st_a_n_d_a-rd_d_e_c_o_d_e_r~~~~~~~~~~~~~~~~~~---~ 
parameter symbol min. 

Demodulator part (SE CAM) 

Colour difference signals (see note 1) 
output voltage {proportional to V 13-9) 
(peak-to-peak value) 
TDA4555 

-(R-Y) signal (pin 1 V1-9(p-p) -

- {B-Y) signal (pin 3) v3-9(p-p) -

TDA4556 

+ ( R-Y) signal {pin 1) V1-9{p-p) -

+ (B-Y) signal (pin 3) V3-9{p-p) -

Ratio of colour difference output signals 
(R-Y)/(B-Y) v 1/3-9 -

Residual carrier (4 to 5 MHz) 
(peak-to-peak value) V1,3-9(p-p) -

Residual carrier (8 to 10 MHz) 
(peak-to-peak value) v 1,3-9(p-p) -

H/2 ripple 
at (R-Y) (B-Y) outputs (pins 1 and 3) 
(peak-to-peak value) 
with f 0 signals v 1,3-9(p-p) -

D.C. output voltage V1,3-9 -
I 

Shift of inserted levels relative to levels I 

of demodulated f0 frequencies (IC only) ~V/~T(R-Y)1-
~V/~T(B-Y) -

HUE control (NTSC)/service switch i 

Phase shift of reference carrier 
at V17-9 = 2 V -¢ -

at V17-9 = 3 V ¢ -

at V17_9 = 4 V +¢ -

Input resistance R17-9 -

Service position 

Switching voltage (pin 17) 
burst OFF; colour ON 
(for oscillator adjustment) V17-9 -

HUE control OFF; colour ON 
(for forced colour ON) V17-9 6 

Crystal oscillator (pin 19) 

For double colour subcarrier frequency 
input resistance R19-9 -

lock-in-range 
referred to subcarrier frequency M ± 400 

* Value measured without influence of external circuitry. 
**Relative to phase at V17_9 = 3 V. 

typ. 

1,05 

1,33 

1,05 

1,33 

0,79* ± 10% 

20 

20 

-

7,7 

-0,55 
+0,25 

30** 

0 

30** 

5 

-

-

350 

-

TDA4555 
TDA4556 

max. unit 

- v 

- v 

- v 

- v 

-

30 mV 

30 mV 

20 mV 

- v 

- mV/K 
- mV/K 

- deg 

- deg 

- deg 

- kn 

0,5 v 

- v 

- n 

- Hz 
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TDA4555 
TDA4556 

CHARACTERISTICS (continued) 

parameter 

Identification part 

Switching voltages for chrominance filters 
and crystals 

at pin 28 (PAL) 
at pin 27 (SE CAM) 
at pin 26 (NTSC 3,58 MHz) 
at pin 25 (NTSC 4,43 MHz) 

Control voltage 0 FF 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 time for 
restart of scanning 

colour ON 

colour OFF 

SECAM identification (pin 23) 

Input voltage for 
horizontal identification (H) 

vertical identification (V) 

combined (H) and (V) identification 

Sequence of standard inquiry 
PAL-SECAM-NTSC 3,58 MHz-NTSC 
4,43 MHz 

Reliable SECAM identification by PAL 
priority circuit 

Scanning time for each standard 

* Or not connected. 

1564 November 1984 

symbol min. typ. max. unit 

V25,26,27,28-9 - - 0,5 v 

V25,26,27,28-9 - 2,45 - v 

v 25,26,27 ,28-9 - 5,8 - v 

-125,26,27,28-9 - - 3 mA 

V28-9 9 - - v 
V27-9 9 - - v 
V26-9 9 - - v 
V25-9 9 - - v 

tds 2 to 3 vertical periods 

tdc1 2 to 3 vertical periods 

tdC2 0 to 1 vertical periods 

V23-9 - - 2 v 
V23-9 10 - - v 
V23-9 - 6* - v 

ts 4 vertical periods 

l l l 



M"lti~•nd•nl '"°"" j 
----

parameter symbol min. 

Sandcastle pulse detector (see note 2) 

Input voltage pulse levels (pin 24) 
to separate vertical and horizontal 
blanking pulses V24-9 1,2 

required pulse amplitude V24-9(p-p) 2,0 

to separate horizontal blanking pulse V24-9 3,2 

required pulse amplitude V249(pp) 4,0 

to separate burst gating pulse V24-9 6,5 

required pulse amplitude V24-9(p-p) 7,7 

Input voltage during horizontal scanning V24-9 -

Input current -124 -

Notes to the characteristics 

typ. 

-

-

-

-

-

-

-

-

TDA4555 
TDA4556 

max. unit 

2,0 v 
3,0 v 
4,0 v 
5,0 v 
7,7 v 
Vp v 
1,0 v 
100 µA 

1. The signal amplitude of the colour difference signals (R-Y) and 8-Y) is dependent on the character­
istics of the external tuned circuits at pins 7, 8 and 4, 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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l ____ T_o_A_4_5_6_o __ 

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 receivers. 

Features 

• Colour transient improvement for colour difference signals ( R-Y) and (B-Y) with transient 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) 

Supply current (pin 10) 

( R-Y) _and (B-Y) attenuation 

( R-Y) and (B-Y) output transient time 

Adjustable Y-delay time 

Y-attenuation 

PACKAGE OUTLINE 

18-lead DIL;plastic (SOT-102CS). 

Vp = V10-18 

Ip= 110 

cxcd 

ttr 

td 

cxy 

typ. 12 v 
typ. 35 mA 

typ. 0 dB 

typ. 150 ns 

720 to 1035 ns 

typ. 7 dB 
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Colour transient improvement circuit l ____ T_D_A_4_5-60 __ _ 

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 stonigP 'til'JPS 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 (I EC) 

Supply voltage (pin 10) Vp = V10-18 max. 13,2 v 
Voltage ranges to pin 18 (ground) 

at pins 1,2,12,15 
at pin 11 
at pin 17 

Voltage ranges 
at pin 7 to pin 6 
at pin 8 to pin 9 

Currents 
at pins 6,9 
at 17, lg, 11i,112 

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 
VJ7-18 

V7.5 
Vg_9 

Ptot 

Tstg 

Tamb 

0 to Vp V 
0 to (Vp-3V) V 

0 to 7 V 

0 to 5 V 
0 to 5 V 

max. 15 mA 
internally limited 

max. 1, 1 W 

-25 to +150 oc 

Oto+70 oc 
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___ r_o_A_4_s_s_o ___ j 
CHARACTERISTICS 

Vp = VlQ-18 = 12 V; Tamb = 25 °C; measured in application circuit Fig. 2; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 10) 

Supply voltage Vp=VlQ-18 10,8 12 13,2 v 
Supply current Ip= 110 - 35 50 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 

Internal bias (input) V1, 2-18 - 4,3 - v 
Va V7 

(B-Y). (R-Y) signal attenuation - , - <Xcd - 0 - dB 
V1 V2 

Output voltage (d.c.) V7, 8-18 - 4,4 - v 
Output current (emitter follower with 

constant current source 0,65 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) V11-1a(p-pl - 1 - v 

Internal bias voltage (during clamping) V17-18 - 1,5 - v 
Input current 

during picture content 117 - 8 -· µA 
during synchronizing pulse -117 - 100 - µA 

Y-signal attenuation 
V11 

8 dB - cxy - -
V17 

Y-signal attenuation 
V12 

7 dB - cxy - -
V17 

Output voltage (d.c.) V11-18 - 2,3 - v 
Output voltage (d.c.) V12-18 - 10,3 - v I 

Output current (emitter follower with 
constant current source 0,45 mA) -111,12 - 1,2 - mA 

Frequency response (note 1) 
R 14-18 = 1,2 kn; V 1 5-18 = 12 V f12-17 - 5 - MHz 
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Colour transient improvement circuit TDA4560 

CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Y-signal path (pin 17) 

Adjustable delay (note 2) (switch open) 

at V 15-18 = 0 to 2,5 V; R 14-18 = 1,2 k.Q td - 720 - ns 

at V15-18 = 3,5 to 5,5 V; R14-18 = 1,2 k.Q td - 810 - ns 

at V15-18 = 6,5 to 8,5 V; R14-18 = 1,2 k.Q td - 900 - ns 

at V 1 5-18 = 9 ,5 to 12 V; R 14-18 = 1,2 k.Q td - 990 - ns 

Fine adjustment delay (switch 51 closed) 
at V13-18 = 0 V fitd - 45 - ns 

Signal delay for velocity modulation (pin 11) t td - 90 ns 

Thermal resistance 

From junction to ambient (in free air) Rth j-a - - 70 K/W 

NOTES TO THE CHARACTERISTICS 

1. R 14-18 influences the bandwidth. 
2. Delay time is proportional to resistor R 14-18· 
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---T-DA_4_5_6_o __ j 
APPLICATION INFORMATION 

luminance 
input signal 
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6 

270 
n 

12 
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11 

8 

(R-Y) 
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10 

9 

270 
n 

'---y---' 7ZB7367.1 
colour difference 

input signals 

(1) Residual carrier reduced to 20 mV peak-to-peak (R = 1k.Q,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. 

-· -·----·----~-

connection voltage at delay 
f- . ---,---- pin 15 time 

(a) (b) (c) (ns)* 
.. 

0 0 0 0 to 2,5 V 720 
0 0 x 3,5 to 5,5 V 810 
0 x x 6,5 to 8,5 V 900 
x x x 9,5 to 12 V 990 c__ _ _,_____ __ 

---·----- I..___ • 

Where: X =connection closed; 0 =connection open. 

* When switch (S1) is closed the delay time is increased by 45 ns. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l __ T_D_A_4-56_5 __ _ 

COLOUR TRANSIENT IMPROVEMENT CIRCUIT 

GENERAL DESCRIPTION 

The TDA4565 is a monolithic integrated circuit for colour transient improvement (CTI) and luminance 
rlelay line in gyrator technique in colour television receivers. 

Features 

• Colour transient improvement for colour difference signals (R-Y) and (B-Y) with transient 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 690 ns to 1005 ns in steps of 45 ns 
• Two Y output signals; one of 180 ns less delay 

QUICK REFERENCE DATA 

Supply voltage (pin 10) Vp = V10-18 typ. 12 v 
Supply current (pin 10) Ip= 110 typ, 35 mA 

( 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 690 to 1005 ns 

Y-attenuation °'Y typ, 6,5 dB 

PACKAGE OUTLINE 

18-lead OIL; plastic (SOT-102CS). 
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Colour transient improvement circuit l TDA4565 

-
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. At the end of this transient time 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 1005 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 compecsation circuit ensures accuracy of delay time despite process 
tolerances. The Y-signal path has a 6,5 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 180 ns less delay at pin 11. 

RATINGS 

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

Supply voltage (pin 10) Vp = V 10-18 max. 13,2 v 
Voltage ranges to pin 18 (ground) 

at pins 1,2,12and 15 
at pin 11 
at pin 17 

Voltage ranges 
at pin 7 to pin 6 
at pin 8 to pin 9 

Currents 
at pins 6,9 
at pins 7, 8, 11and12 

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 
V17_18 

V7_5 
V8-9 

±16,9 

17,8,11,12 

Ptot 

Tstg 

Tamb 

0 to Vp V 
0 to (Vp-3V) V 

0 to 7 V 

0 to 5 V 
0 to 5 V 

max. 15 mA 
internally limited 

max. 1,1 W 

-25 to +150 oc 

Oto+70 oc 
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TDA4565 j 
CHARACTERISTICS 

Vp = V10-18 = 12 V; Tamb = 25 OC; measured in application circuit Fig. 2; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply (pin 10) 

Supply voltage Vp= V10-18 10,8 12 13,2 v 
Supply current Ip= 110 - 35 50 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 

Internal bias (input) V1' 2-18 - 4,3 - v 
Va V7 

(B-Y), (R-Y) signal attenuation - , - O'cd - 0 - dB 
. V1 V2 

Output voltage (d.c.) V7, 8-18 - 4,3 - v 
Output current (emitter follower with 

constant current source 0,6 mA) -17,8 - 1,2 - mA 

( R-Y) and B-Y) output signal transient time !tr - 150 - ns 

Y-signal path (pin 17) -
Y-input voltage (composite signal) 

(peak-to-peak value) V11-1a(p-p) - 1 - v 
Internal bias voltage (during clamping) V17-18 - 1,5 - v 
Input current 

during picture content 117 - 8 - µA 
during synchronizing pulse -117 - 100 - µA 

Y-signal attenuation 
V11 

6,5 dB - ay - -
V17 

Y-signal attenuation 
V12 - ay 
V17 

- 6,5 - dB 

Output voltage (d.c.) V11.1a - 2,3 - v 
Output voltage (d.c.) V12-18 - 10,3 - v 
Output current (emitter follower with 

constant current source 0,6 mA) -111,12 - 1,2 - mA 

Cut-off frequency (notes 1 and 3) 
R14-1a= 1,2k,Q;V15_19=12 V; S1 open f11,12-17 - 5 - MHz 
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Colour transient improvement circuit l ___ T_D_A_4_5_6_5 ____,.-

CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Y-signal path (pin 17) 

Adjustable delay (notes 2 and 3) (S1 open) 

at V15-18 =Oto 2,5 V; R14-18 = 1,2 kn td 630 690 750 ns 

at V 15-18 = 3,5 to 5,5 V; R 14-18 = 1,2 kn td 720 780 840 ns 

at V 1 5-18 = 6 ,5 to 8,5 V; R 14-18 = 1 ,2 kH td 810 8l0 930 ns 

at V15_ 18 = 9,5 to 12 V; R14-18 = 1,2 kn td 900 960 1020 ns 

Fine adjustment delay (S1 closed) 
at V13-18 = 0 V t.td - 45 - ns 

Signal delay for velocity modulation (pin 11) t td -180 ns 

Thermal resistance 

From junction to ambient (in free air) Rth j-a - - 70 K/W 

Notes to the characteristics 

1. R 14-18 influences the bandwidth. 
2. Delay time is proportional to resistor R14-18· 
3. Devices with suffix "A" require the value of resistor R 14-18 to be 1, 1 kn, but the cut-off 

frequency and delay times remain as stated in these characteristics. 
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TDA4565 j 
APPLICATION INFORMATION 

18k!l 

(2) 

(a):r (+12V) 

.-----... _ _,--~ ( b) 

30k!l 
.,___-(=}--o le) 

18 k!l 

Y- output 

~ Vp 

51 
(45ns) 

ltd) (td-180ns) (+12V) 
13) 

16 15 14 13 12 11 

TDA4565 

2 3 4 5 6 8 

330 330 100 100 330 

r ~~, IpF IpF IpF 100 
---, !l 

(B-Y) (R-Y) 
I ' 

, I , 
I I I I 

220 
output output 

R -Le' •R ·•-c ·r I 1 T in I pF (1) , I • 

dr- d!-
(R-Y) (B-Y) 

'----.,.-----' 
colour difference 

input signals 

(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. 
(3) R14-18 = 1,2 k.Q for TDA4565 

R14-18 = 1,1 k.Q for TDA4565A. 

Fig. 2 Application diagram and test circuit. 

Table 1 Switching sequence for delay times. 

connection voltage at delay 
pin 15 time 

(a) (b) (c) (ns)* 

0 0 0 Oto 2,5 V 690 
0 0 x 3,5 to 5,5 V 780 
0 x x 6,5to 8,5 V 870 
x x x 9,5 to 12 V 960 

Where: X =connection closed; 0 =connection open. 

* When switch (S1) is closed the delay time is increased by 45 ns. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l TDA4580 

-
VIDEO CONTROL COMBINATION CIRCUIT 

with automatic cut-off control 

GENERAL DESCRIPTION 

The TDA4580 is a monolithic integrated circuit which performs video control functions in television 
receivers with a colour difference interface. For example it operates in conjunction the multistandard 
colour decoder TDA4555. The required input signals are: luminance and negative colour difference 
-(R-Y) and --(B-Y), and a 3-level sandcastle pulse for control purposes. Analogue RGB signals can be 
inserted from two sources. One with full performance adjustment possibilities. RGB output signals are 
available for driving the video output stages. This circuit provides automatic cut-off control of the 
picture tube. 

Features 

• Capacitive coupling of the colour difference, luminance and RGB input signals with black level clamping 
• Two sets of analogue RGB inputs via fast switch 1 and fast switch 2 
• First RGB inputs and fast switch 1 in accordance with peritelevision connector specification 
• Saturation, contrast and brightness control acting on first RGB inputs 
• Brightness control acting on second RGB inputs 
• Equal black levels for television and inserted signals 
• Clamping, horizontal and vertical blanking, and timing of automatic cut-off, controlled by a 3-level 

sandcastle pulse 
• Automatic cut-off control with compensation for leakage current of the picture tube 
• Measuring pulses of cut-off control start immediately after end of vertical part of sandcastle pulse 
• Three selectable blanking intervals for PAL, SECAM and NTSC/PAL-M 
• Two switch-on delays for run-in without discolouration 
• Adjustable peak drive limiter 
• Average beam current limiter 
• G-Y and RGB matrix coefficients selectable for PAL/SE CAM and NTSC (correction for FCC primaries) 
• Bandwidth 10 MHz (typ.) 
• Emitter-follower outputs for driving the RGB output stages 

QUICK REFERENCE DATA 

Supply voltage (pin 6) Vp = V5.24 typ. 12 v 
Supply current (pin 6) Ip= 15 typ. 110 mA 
Luminance input (pin 15) 
Composite video input signal (VBS) 

(peak-to-peak value) v 15-24(p-p) typ. 0,45 v 
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 RG B signals 
(black to white values) V14, 13, 12-24 typ. 0,7 v 

Inserted RGB signals for teletext use 
(black to white values) V23, 22, 21-24 typ. v 

Three-level sandcastle pulse 
(required input voltage) V1Q-24 typ. 2,5/4,5/8,0 v 

PACKAGE OUTLINE 

28-lead DI L; plastic (SOT-117). 
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Video control combination circuit 

with automatic cut-off control 
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Video control combination circuit 

with automatic cut-off control 

PINNING 

pin no. mnemonic description 

1 RO Red output 

2 CR Red storage capacitor for cut-off control 

3 GO Green output 

4 CG Green storage capacitor for cut-off control 

5 BO Blue output 

6 Vp Positive supply voltage (+ 12 V) 

7 CB Blue storage capacitor for cut-off control 

l TDA4580 

-

8 LD PAL/NTSC matrix and blanking time level detector input 

9 POL Peak drive limiting input 

10 SC Sandcastle pulse input 

11 FSW1 Fast switch 1 for Y, CD and RGB inputs 

12 B1 Blue input (external signal) 

13 G1 Green input (external signal) 

14 R1 Red input (external signal) 

15 y Luminance input 

16 SAT Saturation control input 

17 -(R-Y) Colour difference input -(R-Y) 

18 -(B-Y) Colour difference input -(B-Y) 

19 CON Contrast control input 

20 BRI Brightness control input 

21 B2 Teletext blue input 

22 G2 Teletext green input 

23 R2 Teletext red input 

24 GND Ground 

25 BCL Average beam current limiting input 

26 cc Automatic cut-off control input 

27 CLC Storage capacitor for leakage current 

28 FSW2 Fast switch 2 for teletext inputs 
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TDA4580 J 
RATINGS 

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

Supply voltage range (pin 6) Vp = V6-24 0 to 13,2 v 
Voltage range at pins 2, 4, 7, 9, 12, 13, 14, 15, 16, 

17, 18, 19, 20, 21, 22, 23, 25, 27 to pin 24 (ground) Vn-24 0 to Vp v 
Voltages ranges 

at pins 8, 11, 28 Vs, 11, 28-24 -0,5 to Vp v 
at pin 10 V1Q-24 Oto Vp+ 0,7 v 
at pin 26 V26-24 -0,7 to Vp + 0,7 v 

Currents 
at pins 1, 3, 5 (average) -11, 3, 5(AV) max. 3 mA 

at pins 1, 3, 5 (peak) -11, 3, 5(M) max. 10 mA 

at pin 19 (average) l19(AV) max. 5 mA 

at pin 26 125 max. mA 

Total power dissipation Ptot max. 2 w 
Storage temperature range Tstg -20 to+ 150 oc 

Operating ambient temperature range Tamb 0 to + 70 oc 

THERMAL RESISTANCE 

From junction to ambient Rth j-a 37 K/W 
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Video control combination circuit 

with automatic cut-off control 

CHARACTERISTICS 

l TDA4580 

--
Vp = 12 V; T amb = 25 oc; measured in a circuit similar to Fig. 4 at nominal settings (saturation, 
contrast, brightness), no beam current or peak drive limiting; all voltages with respect to pin 24 
(ground) unless otherwise specified. 

parameter 

Supply (pin 6) 

Supply voilaye ranye 

Supply current 

Colour difference inputs (pins 17 and 18) 

-( R-Y) input signal at pin 17 (notes 1 and 2) 
(peak-to-peak value) 

-(B-Y) input signal at pin 18 (notes 1 and 2) 
(peak-to-peak value) 

Input current during scanning 

Input resistance 

Internal d.c. bias voltage during clamping time 

Luminance input (pin 15; note 2) 

Composite video input signal (VBS) 
(peak-to-peak value) 

Input current during scanning 

Input resistance 

Internal d.c. bias voltage during clamping time 

Signal switch 1 input (pin 11) 

Input voltage level for insertion of 
Y and CD signals 

RGB 1 signals 

Internal resistor to ground 

RGB1 inputs (R1 pin 14, G1 pin 13, B1 pin 12; note 2) 
(signals controlled by saturation, 
contrast and brightness) 

Input signal (black to white value) 

Input current during scanning 

Input resistance 

Internal d.c. bias voltage during clamping time 

Vp- V5.24 

Ip= 15 

v 17-24(p-p) 

v 18-24(p-p) 

1117, 181 

R17, 18 

V17, 18-24 

v 15-24(p-p) 

II 151 

R15 

V15-24 

V11-24 

V11-24 

R11 

V12, 13, 14-24 

1112, 13, 141 

R12, 13, 14 

V12, 13, 14-24 

10,8 - 13,2 v 

5 

5 

0,9 

5 

110 -

1,05 -

1,33 -

- 0,3 

7,5 -

0,45 -

- 0,3 

7,4 -

10 

0,7 

8,2 

0,4 

3,0 

0,3 

mA 

v 

v 
µA 
Mn 
v 

v 
µA 
Mn 
v 

v 
v 
kn 

v 
µA 

Mil 
v 
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TDA4580 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

RGB/Y, (R-Y), (B-Y) - Matrix 

Matrixed according to the equations 
V(R-Y) = 0,7 VR - 0,59 VG - 0, 11 Vs 

V(B-Y) = -0,3 VR - 0,59 VG+ 0,89 Vs 

V(Y) =0,3VR+0,59VG+0,11 Vs 

Contrast control input (pin 19; note 3) 
(contrast control acts on Y and CD signals 
or RG B 1 signals respectively) 

Maximum contrast V19.24 - 4 - v 

Nominal contrast (6 dB below max.) V19.24 - 3 - v 

Attenuation of contrast 
at V19.24 = 2 V (related to max.) - 22 - dB 

Input current at V 19-24 = 2 to 4 V -119 - - 3 µA 

Peak drive limiting input (pin 9; note 4) 

Internal d.c. bias voltage V9.24 - 9 - v 

Input resistance at V9.24 > 9 V R9 - 10 - k.Q 

Control current into contrast input (pin 19) 
during peak drive V 1, 2 or 3-24 > V9.24 119 - 20 - mA 

Average beam current limiting input (pin 25; note 5) 

Start of contrast reduction 
at maximum contrast setting V25-24 - 8,5 - v 

Input range for full contrast reduction LlV25-24 - 1,0 - v 

Input resistance at V25-24 < 6 V R25 - 2,2 - k.Q 

Saturation control input (pin 16) 
(saturation control acts on CD signals 
or RGB1 signals respectively) 

Maximum saturation v16-24 - 4 - v 

Nominal saturation (6 dB below max.) v16-24 - 3 - v 

Attenuation of saturation at V 16-24 = 1,8 V 
(related to max. at 100 kHz) 50 - - dB 

Input current at V 16-24 = 1,8 to 4 V 116 - - 10 µA 
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Video control combination circuit 

with automatic cut-off control 

parameter 

Brightness control input (pin 20; note 6 and 7) 

Control voltage range 

Input current at V2Q-24 = 1 to 3 V 

Control voltage for nominal brightness 

Change of black level in the control range related 
to the nominal output signal (black/white) 
fort. V20-24 = 1 V 

Signal switched off and black level equal 
to cut-off measuring level at 

Y, (R-Y), (B-Y)/RGB- Matrix (note 8) 

PAL matrix (V8-24 = < 4,5 V) 

Matrixed according to the equation 

V(G-Y) = -0,51 V(R-Y) -0, 19 V(B-Y) 

NTSC matrix (V8-24 = > 5,5 V) 

(Adaption for NTSC-FCC primaries, 
nominal hue control set on -50) 

Matrixed according to the equation 
V(G-Y)* = -0,43 V(R-Y) -0, 11 V(B-Y) 

V(R-Y)* = 1,57 V(R-Y) -0,41 V(B-Y) 

V(B-Y)* = V(B-Y) 

RGB2 inputs (Teletext) (R2 pin 23, G2 pin 22, 
82 pin 21; note 2) 

(RGB signals controlled by brightness control) 

Input signal for 100% output signals 
(black to white value) 

Input current during scanning 

Input resistance 

Signal switch 2 input (pin 28) 

Input voltage level for insertion of Y, 
CD signals or RGB 1 signals respectively 

RGB signals from matrix (note 9) 

RGB2 signals (note 9) 

Internal resistor to ground 

symbol 

V2Q-24 

-120 

V2Q-24 

V2Q-24 

V21, 22, 23-24 

121, 22, 23 

R21, 22, 23 

V28-24 

V28-24 

R28-24 

l ___ r_oA_4_s_a_o __ _ 

min. typ. max. unit 

1 - 3 v 
- - 10 µA 

- 2,2 - v 

- 33 - % 

11,5 - - v 

- 1 - v 
- - 0,3 µA 

5 - - Mn 

- - 0,4 v 
0,9 - 3,0 v 
- 10 - kn 
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TDA4580 j 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

Automatic cut-off control input (pin 26; note 10) 
(leakage current measuring time and insertion 
of RGB cut-off measuring lines see Fig. 5; 
types of ultra-black level see Fig. 3) 

Allowed maximum external D.C. bias voltage V26-24 5,5 - - v 

Voltage difference between cut-off current 
measurement and leakage current measurement ~v26-24 - 0,5 - v 

Warm-up test pulse V1, 3, 5-24 - Vg.24* - v 

Threshold for warm-up detector V26-24 - 8 - v 

Storage input for leakage current (pin 27) 

Internal resistance du ring leakage current 
measuring time (current limiting at 127 = 0,2 mA) R27 - 400 - n 

Input current except during cut-off control cycle 11271 - - 0,5 µA 

Storage inputs for automatic cut-off control 
(pins 2, 4, 7) 

Charge and discharge currents 112, 4, 71 - 0,3 - mA 

Input currents of storage inputs out of control time 112, 4, 71 - - - 0, 1 µA 

Switch input for PAL/NTSC matrix and 
vertical blanking time (pin 8; note 11) 

Switching voltage input for 
PAL matrix and vertical blanking period of 

25 lines VB-24 - 0 0,5 v 

22 lines VB-24 1,5 2 2,5 v 

18 lines Vg.24 3,5 4 4,5 v 

NTSC matrix and vertical blanking period of 
18 lines Vg.24 5,5 6 12 v 

Input current lg - - 50 µA 

* Maximum 8 V. 
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Video control combination circuit 

with automatic cut-off control 

parameter 

Sandcastle pulse detector (pin 10; note 12) 

The following amplitudes are required 
for separating the various pulses: 
horizontal and vertical blanking pulses 

horizontal pulses for counter logic 

clamping pulses 

delay of leading edge of clamping pulse 

Input current at V 10-24 = 0 V 

Outputs for positive RGB signals 
(RO pin 1, GO pin 3, BO pin 5; note 13) 

Nominal signal amplitude (black/white) 

Spreads between channels 

Maximum signal amplitude (black/white) 

Internal current source 

Output resistance 

Minimum output voltage 

Maximum output voltage 

Horizontal and vertical blanking to ultra-black 
level 2 related to nominal signal black level 
in percentage of nominal signal amplitude 

Vertical blanking to ultra-black level 1 
related to cut-off measuring level in 
percentage of nominal signal amplitude 

Recommendation: 

Range for cut-off measuring level 1,5 to 5,0 V; 
nominal value at 3 V (note 14) 

Gain data (note 15) 

Frequency response of Y path (0 to 8 MHz) 
pins 1, 3 and 5 to pin 15 

Frequency response of CD path (0 to 8 MHz) 
pin 1 to pin 17 =pin 5 to pin 18 

Frequency response of RGBl path (0 to 8 MHz) 
pin 1 to pin 14= pin 3 to pin 13 

=pin 5 to pin 12 

Frequency response of RGB2 path (0 to 10 MHz) 
pin 1 to pin 23 = pin 3 to pin 22 

= pin 5 to pin 21 

l ___ To_A_4_s_a_o __ 

symbol min. typ. max. unit 

V1Q-24 2,0 2,5 3,0 v 
V1Q-24 4,0 4,5 5,0 v 
V10-24 7,5 - - v 
td - 1 - µs 

-110 - - 100 µA 

V1' 3, 5-24 - 3 - v 
- - 10 % 

V1, 3, 5-24 4 - - v 
11, 3, 5 - 3 - mA 

Rl, 3, 5 - 160 220 n 
V1, 3, 5-24 - 1 - v 
V1, 3, 5-24 - 10 - v 

45 55 - % 

25 35 - % 

d - - 3 dB 

d - - 3 dB 

d - - 3 dB 

d - - 3 dB 
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TDA4580 J 
Notes to the characteristics 

1. The value of the colour difference input signals, -(B-Y) and -( R-Y), is given for saturated colour 
bar with 75% of maximum amplitude. 

2. Capacitive coupled to a low ohmic source; recommended value 600 n (max.). 

3. At pin 19 for V 19-24 < 2,0 V, no further decrease of contrast is possible. 

4. The peak drive limiting of output signals is achieved by contrast reduction. The limiting level of the 
output signals is equal to the voltage V9_24, adjustable in the range 5 to 11 V. After exceeding the 
adjusted limiting level at peak drive limiter will not be active during the first line. 

5. The average beam current limiting acts on contrast and at minimum contrast on brightness (the 
external contrast voltage at pin 19 is not affected). 

6. At nominal brightness the black level at the output is 0,3 V (~ -10% of nominal signal amplitude) 
below the measuring level. 

7. The internal control voltage can never be more positive than 0,7 V above the internal contrast 
voltage. 

8. Matrix equation 
V(R-Y)· V(B-Y) : output of NTSC decoder of PAL type demodulating axis and 

amplitudes 
V(G-Y)''. V(R-Y)*, V(B-Y)* : for NTSC modified CD signals; equivalent to demodulation with 

the following axes and amplification factors:-
(B-Y)* demodulator axis ·Oo 
(R-Y)* demodulator axis 1150 (PAL900) 
(R-Y)* amplification factor 1,97 (PAL 1,14) 
(B-Y)* amplification factor 2,03 (PAL 2,03) 

V(G-Y)* = -0,27 V(R-Y)* -0,22 V(B-Y)*· 

9. During clamping time, in each channel the black level of the inserted signal is clamped on the black 
level of the internal signal behind the matrix (dependent on brightness control). 

10. During warm-up time of the picture tube, the RGB outputs (pins 1, 3 and 5) are blanked to 
minimum output voltage. An inserted white pulse during the vertical flyback is used for beam 
current detection. If the beam current exceeds the threshold of the warm-up detector at pin 26, 
the cut-off current control starts operating, but the video signal is still blanked. After run-in of the 
cut-off current control loop, the video signal will be released. 
The first measuring pulse occurs in the first complete line after the end of the vertical part of the 
sandcastle pulse. The absolute minimum vertical part must contain 9 line-pulses. The cycle time of 
the counter is 63 lines. When the vertical pulse is longer than 61 lines, the IC is reset to the 
switch-on condition. In this event the video signal is blanked and the RGB-outputs are blanked to 
minimum output voltage as during warm-up time. 
During leakage current measurement, all three channels are blanked to ultra-black level 1. With the 
measuring level only in the controlled channel, the other two channels are blanked to ultra-black level 1. 
The brightness control shifts both the signal black level and the ultra-black level 2. The brightness 
control is disabled from line 4 to the end of the last measuring line (see Fig. 3). 
With the most adverse conditions (maximum brightness and minimum black level 2) the blanking 
level is located 30% of nominal signal amplitude below the cut-off measuring level. 
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Video control combination circuit 

with automatic cut-off control l TDA4580 

-
brightness 

maximum ···-······· 

nominal 

minimum 

,,., .... \_ ~ ultra-black level 2 

_,_ _______________ cut-off measuring 
line for green signal 

-~-----------------ultra-black level 1 

Fig. 3 Types of ultra-black levels. 

11. The given blanking times are valid for the vertical part of the sandcastle pulse of 9 to 15 lines. If 
the vertical part is longer and the cut-off lines are outside the vertical blanking period of 18, 22 or 
25 lines respectively, the blanking of the signal ends with the end of last of the three cut-off 
measuring pulses as shown in Fig. 5. 

12. The sandcastle pulse is compared with three internal thresholds (proportional to Vp) to separate 
the various pulses. The internal pulses are generated when the input pulse at pin 10 exceeds the 
thresholds. The thresholds are for: 
• Horizontal and vertical blanking 
• Horizontal pulse 
• Clamping pulse 

V1Q-24 = 1,5 V 
VJQ-24 = 3,5 V 
V1Q-24 = 7,0 V 

13. The outputs at pins 1, 3 and 5 are emitter followers with current sources and emitter protection resistors. 

14. The value of the cut-off control range for the positive RGB output signals is given for a nominal 
output signal. If the signal amplitude is reduced, the cut-off range can be increased. 

15. The gain data is given for a nominal setting of the contrast and saturation controls, measured 
without load at the RGB outputs (pins 1, 3 and 5). 
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APPLICATION INFORMATION -B -G -R 

Vp1 (+200V) 

Vp (+12V) 

BLUE 
OUTPUT 
STAGE 

B 

sson a20n 

2.2kn 

BF 
423 

GREEN 
OUTPUT 
STAGE 

a20n 

BF 
423 

RED 
OUTPUT 
STAGE 

I 11a2on 

BF423 

2,2 
kn 

100nF 
'--~~~~~~+-~-+-~----<'--~~-+~~+-~-+-~~~-+-------1~ 

G R. cut-off 
control 

1.a 113,3 
kn kn 

430 I· 14,7 
n kn 

7ZB1951 

( 1) Capacitor value depends on circuit layout. 
Fig. 4a Part of typical application circuit diagram using the TDA4580; continued in Fig. 4b. 
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DEVELOPMENT DATA 

G R 

RO 

220nF 
~'CR 

d 3 

~ ' 4 

:r v 
6 

+12V 
(Vp) --r------__:t:J 

peak drive 
limiting 
level 

selection of matrix 
and vertical blanking 

A -sv 
--45V 

_r- --L(j'--2,5 V 
sandcastle 

pulse 
fast switch 1 
0/1 v 

1
61 (0,7V) 

signal insertion G1 (0,7V) 
(external source) 

R1 (0,7V) 

220nF 
~ CB 7 

LD 
8 

POL 
9 

SC 
10 

FSW1111 

TDA4580 

fast ,;witch 2 
FSW2 

28 (inte -nal source) 
0/1 \I 

1 µF 75f1 

27 ICLC+D~ 

cc 10 kf1 56kf1 
26 

-J;:::ll\J.L 

25 I BCL 47 pF 
I c::::::J 

- .. ,,, .... 
24 I GND t...' 

10nF 

23i-BL-11 ~ 
75f1 

22 I G2 1tt 
10 ~ 

R2 (1V) l 
G2 ( 1 V) signal insertion 

(internal source) 

21 ~t 75f1 

~ 
75f1 

62 (1 V) 

brightness 
(1to3V) 

contrast 
(2 to 4V) 

1~i~~~~~p)}CD 
-(R-Y) signals 

1--------1,05V(p-p) 

saturation 
>--------------- (2 to 4V) 

delayed 
t--------- lum•nance 

0,45 v (p-p) 
7281052.1 

Fig. 4b Part of typical application circuit diagram using the TDA4580; continued from Fig. 4a. 
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APPLICATION INFORMATION (continued) 

621 622 623 624 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

• • • • • • • • • • • • • • • • • • • 

(1) 

v8-24 =av 
(2) 
~ 

I 
1-(3) 

(4) 

(5) 
V5-24= 2 V 1--

(6) 
i-.;..;. V5_24;;. 4 v 

l-(3)_j 

( 1) vertical part of sandcastle pulse starts with equalizing pulses and ends with flyback. 
(2) blanking period of 25 complete lines. 
(3) leakage measuring period ( LM). 
(4) vertical part of sandcastle pulse starts and ends with flyback. 
(5) blanking period of 22 complete lines. 
(6) blanking period of 18 complete lines. 
(7) cut-off measuring line for red signal (MR). 
(8) cut-off measuring line for green signal (MG). 
(9) cut-off measuring line for blue signal (MB). 

• 

' ' ,--..., 

__J I 
(7) 

___rw 
~ 

Fig. 5 Blanking and measuring lines. 
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TDA5030 

V.H.F. MIXER/OSCILLATOR CIRCUIT 

GENERAL DESCRIPTION 

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-controlled 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 temperature 

Operating ambient temperature 

5 

4 

PACKAGE OUTLINE 

18 16 

VHF 
LOCAL 

OSCILLATOR 

VHF 

MIXER 

UHF IF 

PREAMPLIFIER 

17 

18-lead OIL, plastic (SOT-102HE). 

15 

TDA5030 

7 6 8 9 

Fig. 1 Block diagram. 

Vp 

Ip 

f 

Tstg 

Tamb 

BUFFERED 
OSCILLATOR 

OUTPUT 

SAW FILTER 

IF AMPLIFIER 

STABILIZER 
AND 

SWITCH 

12 

13 

11 

10 

7Z92276.1 

10 to 13,2 v 
typ. 42 mA 

50 to 470 MHz 

-55 to + 125 oc 

-25 to +85 °c 
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___ r_o_A_s_o_3o __ 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 

THERMAL RESISTANCE 

From junction to ambient 

CHARACTERISTICS 

Vi 

V12 

-110,11,13 

tss 

Tstg 

Tamb 

Tj 

Rth j-a 

max. 14 v 
Oto 5 V 

0 to 14 V 

max. 10 mA 

max. 10 s 

-55 to +125 oc 

-25 to +85 oc 

max. +125 oc 

55 K/W 

Measured in circuit of Fig. 2; Vp = 12 V; Tamb = 25 oc; unless otherwise specified. 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage V15-3 10 - 13,2 v 
Supply current 115 - 42 55 mA 

Switching voltage v.h.f. V12 0 - 2,5 v 
Switching voltage u.h.f. V12 9,5 - 0 to 14 v 
Switching current u.h.f. 112 - - 0.7 mA 

V.H.F. mixer (including i.f. amplifier) 

Frequency range f 50 - 470 MHz 

Noise figure (pin 2) 
50 MHz F - 7,5 9 dB 

225 MHz F - 9 10 dB 
300 MHz F - 10 12 dB 

Optimum source admittance 
50 MHz Sc - 0,5 - mS 

225 MHz Sc - 1, 1 - mS 
300 MHz Sc - 1,2 - mS 

Input conductance 
50 MHz G2 - 0,23 - mS 

225 MHz G2 - 0,5 - ms 
300 MHz G2 - 0,67 - mS 

Input capacitance 
50 MHz Ci - 3 - pF 

Input voltage for 1 % cross-modulation 
(in channel); Rp > 1 kS1;tuned circuit 
with Cp = 22 pF; fres = 36 MHz V2-3 97 99 - dBµV 

1596 February 1985 



~~~~~V_._H_.F_._m_i-xe-r-/o-s-ci-11-at_o_r-ci-rc-u-it~~~~~~~~~~~~~~--~ ~-~~T~D-A~5-0~3-0~~~~~ 
parameter symbol min. typ. max. unit 

Input voltage for 10 kHz pulling 
{in channel) at< 300 MHz V2-14 100 - - dBµV 

Voltage gain Av 22,5 24,5 26,5 dB 

U.H.F. preamplifier {including i.f. amplifier) 

Input conductance G5 - 0,3 - mS 

Input capacitance C5 - 2,2 - pF 

Noise figure F - 5 6 dB 

Input voltage for 1 % cross-modulation 
{in channel) V5.14 88 90 - dBµV 

Voltage gain Av 31,5 33,5 35,5 dB 

Optimum source admittance G5 - 3,3 - ms 

V.H.F. mixer 

Conversion transadmittance Sc2-6,7 - 5,7 - mS 

Output impedance Zo - 1,6 - kil 

V.H.F. oscillator 

Frequency range f 70 - 520 MHz 

Frequency shift 
AVp = 10%; 70 to 330 MHz Af - - 200 kHz 

Frequency drift 
AT= 15 K; 70 to 330 MHz Af - - 250 kHz 

Frequency drift 
from 5 s to 15 min after switching on Af - - 200 kHz 

SAW filter i.f. amplifier 

Input impedance 
z10,11=2 kn, f=36 MHz Z8,9 - 340+j120 - n 

Transimpedance z0,9-10, 11 - 2,9 - kil 

Output impedance 
Z8,9 = 1,6 kil;f = 36 MHz Z1Q,11 - 50+j40 - n 

V.H.F. local oscillator buffer stage 

Output voltage 
RL = 75il;f<100 MHz V13 14 20 - mV 
R L = 75 il; f > 100 MHz V13 10 20 - mV 

Output impedance 
f= 100 MHz Z13 - 130 - n 

RF signal on LO output RFIRF+LO - - -17 dB 

' 
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DEVELOPMENT DATA 
This data sheet contains advance information and 
specifications are subject to change without notice. 

VIDEO MODULATOR CIRCUIT 

GENERAL DESCRIPTION 

TDA6800 
TDA6800T 

The TDA6800 is a modulator circuit for modulation of video signals on a VHF/UHF carrier. 
The circuit requires a 5 V power supply and few external components for the negative modulation 
mode. For positive modulation an external clamp circuit is required. This circuit can be used as a 
general purpose modulator without additional external components. 

Features 

• Balanced modulator 
• Symmetrical oscillator 
• Video clamp circuit for negative modulation 
• Frequency range 50 to 800 MHz 

QUICK REFERENCE DATA 

Supply voltage range 

Supply current consumption 

Video input voltage 

Input impedance 

Output voltage (50 MHz) 

Output voltage ( 600 MHz) 

Differential gain 

Differential phase 

Intermodulation distortion 

PACKAGE OUTLINE 

TDA6800 : 8-lead dual in-line; plastic (SOT-97 A). 
TDA6800T: 8-lead mini-pack; plastic (S0-8; SOT-96A). 

V5_4 

15 

Vs(p-p) 

Rg 

V5_7 

V5_7 

Li.G 

A¢ 
dint 

min. 

4,5 

30 

typ. max. 

5,5 v 
9 mA 

v 
k.Q 

13 mV 

10 mV 

10 % 

10 deg. 

-80 dB 
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TDA6800 
TDA6800T 

RATINGS 

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

Supply voltage V5_4 

Input voltage V 8-4 

Output voltage 

Storage tern per a tu re 

Junction temperature 

Operating ambient temperature range 

THERMAL RESISTANCE 

From junction to ambient in free air 
TDA6800T 
TDA6800 

sound intercarrier inPut --r-----------t 

video input -+8~-----.-----1 

CLAMP 

7294204 

v6,7-4 

Tstg 

Tj 

Tamb 

Rth j-a 
Rth j-a 

HF output +5V 

6 5 

MODULATOR 

OSCILLATOR 

3 

oscillator tank 
circuit 

Fig. 1 Block diagram TDA6800 and TDA6800T. 

1600 March 1986 

max. 7 v 

max. 4 v 

max. 9 v 

max. 125 oc 

max. 125 oc 

-25to+ 85 oc 

260 K/W 
120 K/W 
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CHARACTERISTICS 

Vp = 5 V; T amb = 25 °c; measured in Fig. 1; unless otherwise specified 
-

parameter symbol 

Supply voltage range V5-4 

Supply current consumption 15 

Video input voltage Vs(p-p) 

Input impedance Rs 

Voltage (d.c.) at video 
input (clamp voltage) Vs 

Voltage (d.c.) at 
sound input V1 

Output voltage f = 50 MHz; R L = 75 n V5_7 

Output voltage f = 600 MHz; R L = 75 n V5_7 

Differential gain AG 

Differential phase A¢ 

Intermodulation 
(1,1 MHz) (note 1) 

Frequency shift 
Vb= 5%, f = 600 MHz Af 

Frequency shift 
Vb = 5%, f = SOO MHz Af 

Frequency drift 
25 to 40 °c Af 

Frequency drift 
15 to 55 oc Af 

Positive modulation 
(see Fig. 3) 

Residual carrier voltage Vr 

Cross modulation (note 2) 0/. 

NOTES TO THE CHARACTERISTICS 

1. Input signal: d.c. 0,45 V (Vs-4 = 1,S5 V) 
4,4 MHz; input voltage (p-p) = 0,6 V 
5,5 MHz; input voltage (p-p) = 1,26 V 

measured with respect to picture carrier, at f = 600 MHz. 

2. Input signal: d.c. 1 V (Vs-4 = 3,5 V) 
5,5 MHz AM modulated, fm = 100 kHz 

min. 

4,5 

-

-

30 

-

-

-

-

-

-

-

-

-

-

-

-

-

typ. 

-

9 

1 

-

1,4 

2,5 

13 

10 

-

-

-SO 

-

tbf 

-

-

-

0, 1 

m = O,S; input voltage (p-p) = 2,27 V (including modulation) 
measured with respect to the picture carrier, at f = 600 MHz. 

TDA6800 
TDA6800T 

max. unit 

5,5 v 
13 mA 

- v 
- kfl 

- v 

- v 
- mV 

- mV 

10 % 

10 deg. 

-60 dB 

100 kHz 

- kHz 

100 kHz 

300 kHz 

2,5 % 

0,25 % 
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TDA6800 
TDA6800T 

video ~--------. 

sound intercarrier ~ 

330 
k.11 

2 

3 

4 

8 

300.11 

6 

I 
Fig. 2. 

2: l;HF 

rRL=75.11* 

Vp= 5V 

7Z94627 

Application for negative modulation. 

sound intercarrier --+----f 

330 
k.11 

2 

8 

300.11 

6 

5 

I 
Fig. 3. 

Application for positive modulation. 

modulation ~ 8 H 

300.11 

Vp= 5V 

2: 1 ;HF 

rRL=75.11* 

Vp=5V 

7Z94628 

2;1 ;HF 

rRL=75.11* 

5 1-----------Vp= 5V 

I 7Z94629 

Fig. 4. 
Application for general purpose modulation. 

* Close to output transformer. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 
TDA8400 

COMPUTER INTERFACED PRESCALER-SYNTHESIZER 

GENERAL DESCRIPTION 

The TDA8400 provides closed-loop digital tuning of TV receivers, with or without a.f.c., as required. 
It comprises a 1, 1 GHz prescaler, with the divide-by-64 ratio, which drives a tuning interface providing 
a tuning voltage of 33 V (max.) via an external output transistor. The TDA8400 can also drive external 
p-n-p transistors to provide 4 high-current outputs for tuner band selection. 

The IC is used in conjunction with a microcomputer from the MAB8400 family and is controlled via a 
two-wire, bidirectional l 2C bus. 

Features 

• Combined analogue and digital circuitry minimizes the number of additional interfacing components 
required 

• Frequency measurement with resolution of 50 kHz 
• On-chip prescaler divisor of 64 
• 33 V tuning voltage amplifier 
• 4 high-current outputs for direct band selection 
• Tuning with control of speed 
• Tuning with or without a.f.c. 
• Single-pin, 4 MHz on-chip oscillator 
• I 2C bus slave transceiver 

QUICK REFERENCE DATA 

Supply voltages 
(pin 10) Vccs typ. 5 v 
(pin 15) VccP typ. 5 v 

Supply currents 
(pin 10) Ices typ. 12 mA 
(pin 15) lccP typ. 43 mA 

Power dissipation Ptot typ. 275 mW 

Operating ambient temperature range Tamb 0 to+ 70 oc 

PACKAGE OUTLINE 

18-lead DIL; plastic (SOT-102HE). 
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TDA8400 

SDA 7 

SCL 6 

BANDSWITCHES 
+12V 

AFC+ 13 

AFC- 12 

J 
Vccs 

10 
Vccs 

POWER-DOWN 
DETECTOR 

~~f~f~J 

1'c 
BUS 

2-BIT 
ADC 

PORT 
CONTROL CIRCUIT 

November 1985 

GND 

18 

rr 
c:::J 4MHz 

osc 
11 

REFERENCE 
OSCILLATOR 

TIME 
REFERENCE 
COUNTER 

~ 

vco-
16 

PRESCALER 
..;- 64 

INTERFACE 

vco+ 
17 

VccP 

15 

TDA8400 

15-BIT 
FREQUENCY BUFFER 

15-BIT 
FREQUENCY COUNTER 

14 OUP 

INS 

L-fQfJ [F~§_C_BJ [~(TJ 

12-BIT 
TUNING COUNTER 

Fig. 1 Block diagram. 

TUNING CONTROL CIRCUIT 
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Computer interfaced prescaler-synthesizer 

GND 

vco-

vco+ 

Veep 

TDA8400 OUP 

AFC+ 

AFC-

osc 

Vccs 

7ZB0903 

Fig. 2 Pinning diagram. 

* Connected to ground for application. 
** Left open-circuit for application. 

PINNING 

1 INS 

2 P3 

3 P2 

4 Pl 

5 PO 

6 SCL 

7 SDA 

8 TUN 

9 Tl 

10 Vccs 

11 osc 

12 AFC-) 

13 AFC+ j 
14 OUP 

15 VccP 

16 VCO+) 

17 VCO- j 
18 GND 

l ___ r_oA_s_4_o_o __ _ 

input synthesizer (test)* 

high-current band-selection 
output ports 

serial clock line ) 
12c bus 

serial data line j 
tuning voltage amplifier output 

tuning voltage amplifier 
inverting input 

+ 5 V supply voltage (synthesizer) 

crystal oscillator input 

a.f.c. amplifier inputs 

output from prescaler (test) 

+ 5 V supply voltage (prescaler) ** 

inputs to prescaler 

ground 
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TDA8400 I 
_______ ___) 

FUNCTIONAL DESCRIPTION 

Prescaler 

The integrated prnscaler a divide-by-64 ratio with a maximum input frequency of 1, 1 GHz. It will 
oscillate in the absence of an input signal with in the frequency range of 800 MHz to 1, 1 GHz. 

T1.ming 

This performed using frequency-locked loop digital control. Data corresponding to the required 
frequency is stored in the 15-bit frequency buffer. The actual tuner frequency ( 1, 1 GHz max.) 

applied to the circuit on the two complementary inputs VCO+ and VCO-- which drive the integrated 
pre:;caler. The resulting frequency (FDIV) is measured over a period controlled by a time reference 

and fed via a qate to a 15-bit frequency counter where it is compared to the contents of the 
buffer. The result of the comparison is used to control the tuning voltage so that the tuner 
equals the contents of the frequency buffer multiplied by 50 kHz within a programmable 

window (TUW). 

The system cycles over a period of 2,56 ms, controlled by the time reference counter which is clocked 
by an on-chip 4 MHz reference oscillator. Regulation of the tunin;J voltage is performed by a charge 
pump frequency·locked loop system. The charge IT flowing into the tuning voltage amplifier (external 
capacitance CINT ~' 0,5 pF) is controlled by the tunirio counter, :3-bit DAC and the charge pump 
circuit. The charge IT is linear with the frequency deviation ,1f in steps of 50 kHz. For loop gain 
control, relationst1ip '11T/llf is prngrarnmable. In the normal mode (control bit TUHN °0 logic 1; 
sr;e Table 2) the rn1nimum charge IT at L:.f 50 kHz equals 125 µA •µ.s {typ.). 

pronramming Hie tuning sensitivity bits (TUS; see Table 3) the charge IT can be doubled up to 
6 times. From this, the maximum charge IT at Lif ~ 50 kHz equals 2 6 x 125 µA ·µs (typ.). The maximum 
tuning current I is 440 JtA, while is limited to the duration of the tuning cycle (2,56 ms). 

In the tuning-hold mode (TUHN =logic 0) the tuning current i is reduced and as a consequence the 
charge into the tuninfJ amplifier is also reduced. An in !ock situation can be detected by reading FLOCK. 

TDl\8400 can programmed to tune in the digital mode or the AFC mode by setting AFCF. In 
digital niode (AFCF ~logic 0), the tunin[J window is programmable through the TUW flag. When 

oscillator frequency is within the programrnable tuning window (TUW), FLOCK is set to 

In the FLOCI< will remain at logic 1 provided the tuner frequency is within a± 800 kHz 
hold range. Switching from digital mode to AFC mode is determined by the microcontroller (AFCF 

Switching from AFC mode to digital mode can be determined by the microcontroller, but if the 
of thG tuning oscillator does not remain within the hold range, the system automatically 

revE;rts to digital tuning. Switching back to the AFC mode will then have to be effected externally 
again. The tuning mode can be checked by reading the AFCT flag. 

The occurance of positive and negative transitions in the FLOCK signal can be read by F L/1 N and 
Fl/ON. The AFC amplifier has programmable transconductance to 2 pre-defined values. 

Control 

tuner band selection there are four output ports PO to P3 which are capable of driving external 
p-n·"P transistors (open collector) as current sources. Output port PO can also be used as valid address 
input with an active level determined by module address bits MAO and MA 1. 

Reset 

The TDA8400 goes into the power-down-reset mode when Vp1 is below 3 V (typ.). In this mode all 
registers are set to a defined state. 
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Computer interfaced prescaler-synthesizer 

OPERATION 

Write 

l TDA8400 

..______ 

The TDA8400 is controlled via a bidirectional two-wire 12C bus; additional information on the 12C bus 
is available on request. 

For programming, a module address, R/W bit (logic 0), an instruction byte and a data/control byte are 
written into the device in the format shown in Fig. 3. 

MODULE ADDRESS 

msb l _msb 

R/W 

INSTRUCTION BYTE 

Fig. 3 I 2C bus write format. 

DATA/CONTROL BYTE 

msb 

7290129 

The module address bits MA 1, MAO are used to give a 2-bit module address as a function of the voltage 
at port input PO as shown in Table 1. 

Acknowledge (A) is generated by the TDA8400 only when a valid address is received and the device is 
not in the power-down-reset mode. 

~ Table 1 Valid module addresses 
0 
1-
2 
UJ 
:2: 
Q.. 

0 
...J 
UJ 
> 
UJ 
0 

PO MA1 MAO 

don't care 0 0 
GND 0 1 

Y:.Vccs 1 0 

Vccs 1 1 

Tuning 

Tuning is controlled by the instruction and data/control bytes as shown in Fig. 4. 

INSTRUCTION BYTE DATA I CONTROL BYTE 

17 16 15 14 13 12 11 lo D1 D6 D5 D4 D3 D2 D1 Do 

freq f 14 F13 f 12 f 11 f 10 F9 FB F7 F6 F5 F4 F3 F2 Fl FO 

-
TCDO 0 0 TUW AFCS AFCF TUHN TUS2 TUS1 TUSO 

-
TCD1 P3 P2 Pl PO ...., 
TEST 0 0 0 

7293534 

Fig. 4 Tuning control format. 

Frequency 

Frequency is set when bit 17 of the instruction byte is set to logic 1; the remaining bits of this byte are 
processed as being data. Instruction bytes are fully decoded, All frequency bits are set to logic 1 and 
control bits to logic 0 at reset. The test instruction byte cannot be used for any other purpose. 
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TDA8400 J 
OPERATION (continued) 

Tuning hold 

The TUHN bit is used to decrease the maximum tuning current (I) and, as a consequence, the minimum 
charge IT (at Af = 50 kHz) into the tuning amplifier. 

Table 2 Tuning current control 

TUHN typ. lmax typ. IT min 
(µA) (µA·µs) 

0 18* 5* 
1 440 125 

Tuning sensitivity 

To be able to program an optimum loop gain, the charge IT can be programmed by changing Tusing 
tuning sensitivity (TUS). Table 3 shows the minimum charge IT obtained by programming the TUS 
bits at Af = 50 kHz; TUHN =logic 1. 

Table 3 Minimum charge IT as a function of TUS 

TUS2 TUS1 TUSO typ. IT min 
(µA·µs) 

0 0 0 0, 125 
0 0 1 0,25 
0 1 0 0,5 
0 1 1 1 
1 0 0 2 
1 0 1 4 
1 1 0 8 

The minimum tuning pulse is 2 µs. 

Tuning mode 

AFCF determines whether the TDA8400 has to tune in the digital mode or the AFC mode as shown 
in Table 4. · 

Table 4 Selection of tuning mode as a function of AFCF 

AFCF tuning mode 

0 digital 
1 AFC 

If the tuner oscillator frequency comes out of the hold range when in the AFC mode, the device will 
automatically switch to digital tuning and AFCF is reset to· logic 0. 

* Values after reset. 
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Computer interfaced prescaler-synthesizer l~~-T_D_A_8_4_o_o~~-
Tuning window 

In the digital tuning mode TUW determines the tuning window (see Table 5) and the device is said to 
be in the "in-lock" situation. 

Table 5 Tuning window programming 

TUW tuning window (kHz) 

0 0 
1 ± 200 

Transconductance 

The transconductance (g) of the AFC amplifier is programmed via the AFC sensitivity bit AFCS as 
shown in Table 6. 

Table 6 Transconductance programming 

AFCS typ. transconductance (µA/V) 

1 10 
0 50 

Band-selection control ports (PX) 

For band-selection control there are four output ports PO to P3 which are capable of driving external 
p-n-p transistors (open collector) as current sources. If a logic 1 is programmed on any of the PX bits 
PO to P3, the p-n-p transistor wil I conduct and the relevant output goes LOW. Al I outputs are HIGH 
after reset. 

Read 

Information is read from the TDA8400 when the R/W bit is set to logic 1. Only one information byte 
is sent from the device. No acknowledge is required from the master after transmitting. The format of 
the information byte is shown in Fig. 5. 

7Z93533 

MODULE ADDRESS TUNING/ RESET INFORMATION 

B7 B5 85 84 83 82 81 Bo 

R/WJ l'llhh;~:m l FL/ON 
FL/1N 

FLOCK 

from TDA8400 

Fig. 5 Information byte format. 

November 1985 1609 



--TD_A_8_4_o_o_J_ 

OPERATION (continued) 

Tuning/reset information bits 

FLOCK 

FL/1N 

Fl/ON 

FOV 

RESN 

MWN 

AFCT 

RATINGS 

Set to logic 1 when the tuning oscillator frequency is within the programmed tuning 
window (TUW) in the digital tuning mode or within the± 800 kHz AFC hold range in 
the AFC mode. 

Set to logic 0 (active LOW) when FLOCK changes from 0 to 1 and is reset to logic 1 
automatically after tuning information has been read. 

As for FL/IN buts is set to logic 0 when FLOCK changes from 1 ·to 0. 

Indicates frequency overflow. When the tuner oscillator frequency is too high with respect 
lo the programmed frequency, FOV is at logic 1, and when too low, FOV is at logic 0. 

Set to logic 0 (active LOW) by a power-down-reset. It is reset to logic 1 automatically 
after tuning/reset information has been read. 

MWN (frequency measuring window, active LOW) is at logic 1 for a period of 1,28 ms, 
during which time the results of frequency measurement are processed. During the 
remaining time, MWN is at logic 0 and the received frequency is measured. 

AFCT (tuning mode flag) is set to logic 1 when the TDA8400 is in AFC mode and reset 
to logic 0 when in the digital mode. 

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

Supply voltage: 
(pin 10) Vccs max. 6 v 
(pin 15) Veep max. 6 v 

Input/output voltage (each pin) Vn max. 6 v 
Total power dissipation Ptot max. 350 mW 

Storage ternpera1ure range Tstg -25 to + 150 oc 

t)perating t:m1peratu re Tamb -10 to +80 oc 
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Computer interfaced prescaler-synthesizer 

CHARACTERISTICS 

Tamb = 25 °c; Vp1, Vp2 at typical voltages, unless otherwise specified 

parameter symbol min. 

Supply voltage 
synthesizer (pin 10) Vccs 4,5 
prescaler (pin 15) Veep 4,5 

Supply current 
synthesizer (pin 10) Ices -
prescaler (pin 15) lccP -

Total power dissipation Ptot -

Operating ambient temperature range Tamb 0 

Operating storage temperature range Tstg -10 

12C bus inputs/outputs 

Inputs: SDA (pin 7); SCL (pin 6) 

Input voltage HIGH V1H 3, 1 

Input voltage LOW V1L -0,3 

Input current HIGH l1H -

Input current LOW l1L -

SDA output (pin 7, open collector) 

Output voltage LOW at Io L = 3 mA Vol -

Output sink current loL -

Tuning voltage amplifier 

Input Tl, output TUN (pins 9, 8) 

Input bias current ITI -5 

Output current LOW 

at VTUN = 0,4 V -ITUNL 20 

Minimum charge IT to tuning amplifier 
TUHN =O CHo -

TUHN = 1 CH1 -

Maximum current I into tuning amplifier 
TUHN = 0 ITQ -
TUHN = 1 IT1 -

AFC amplifier (Inputs AFC+, AFC- pins 13, 12) 

Differential input voltage VoJF -

Transconductance at AFCS = 1 g, 5 

Transconductance at AFCS = 0 go 30 

Common mode input voltage VcM 2,5 

Common mode rejection ratio CMRR -

Power supply (Vp1) rejection ratio PSRR -

Input current ,, -

l.._ __ T_D_A_8_4_o_o_ 

typ. max. unit 

5 5,5 v 
5 5,5 v 

12 - mA 
43 - mA 

275 - mW 

- + 70 oc 
- + 85 oc 

- 5,5 v 
- 1,6 v 
- 10 µA 

- 10 µA 

- 0,4 v 
- 5 mA 

- +5 nA 

- - µA 

5 - µA·µs 
125 - µA•µs 

18 - µA 
440 - µA 

- 1 v 
10 15 µA/V 

50 70 µA/V 

- Vp1-1 v 
50 -·· dB 

50 - dB 

- 1 µA 
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TDA8400 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. 

Main band-selection output ports 

PO, P1, P2, P3 (pins 5 to 2, open collector) 

Output sink current 
LOW impedance lssL 1 0,8 1 1,2 
HIGH impedance lsSH1 - - 10 

Prescaler inputs (VCO+ pin 16; VCO- pin 17) 

Input differential voltage (r.m.s. value) 
at f = 70 MHz V1(rms) 17,5 - 200 
atf=150MHz V1(rms) 10 - 200 
at f = 300 MHz VJ(rms) 10 - 200 
atf=500MHz VJ(rms) 10 - 200 
at f = 900 MHz VJ(rms) 10 - 200 
at f = 1, 1 GHz VJ(rms) 25 - 200 

Input frequency f· I 0,07 - 1, 1 

OSC input (pin 11) 

Crystal resistance at resonance (4 MHz) RxTAL - - 150 

Power-down-reset 

Maximum supply voltage Vp1 at which 
power-down reset is active Vpo 3 - 4 

Voltage level for valid module address 

Voltage level PO (pin 5) for valid module 
address as a function of MA 1, MAO 

MA1 MAO 

0 0 pin used as an output 
0 1 VvA01 -0,3 - 0,8 
1 0 VvA10 2,4 - Vccs-1,6 
1 1 VvA11 Vccs-0,3 - Vccs 

'--------

Purchase of Philips' l 2 C components conveys a license under the 
Philips' l 2 C patent to use the components in the l 2C-system 
provided the system conforms to the 12C specifications defined 
by Philips. 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. l _____ T_DA-84_0_5 __ _ 

TV AND VTR STEREO/DUAL SOUND PROCESSOR 
WITH 12C BUS CONTROL 

GENERAL DATA 

The TDA8405 integrated circuit is a processor for stereo/dual-language signals for stereo-sound television 
receivers and VTR. The modulated signals at the TDA8405 inputs need to be "( L +R)/2" or "language A" 
on one channel and "R" or "language B" on the second channel (where L = left and R = right). The 
second channel is also modulated with the pilot carrier. The IC is controlled via the two-line, bidirec­
tional 12 C bus. 

Features 

• Amplification of the two a.f. input signals by integrated operational amplifiers. 
• Low distortion stereo dematrix 
• All operational amplifiers are offset compensated 
• 12 C bus transceiver for system control (port control, mute, mode select, identification, etc.) 
• Input port for fast muting 
• Two general purpose output ports (three-state, bus-controlled) 

QUICK REFERENCE DATA 
-·--·--·--

Supply voltage Vp = V18-9-15 typ. 12 v 
Supply current Ip= I 13 typ. 25 mA 

A.F. input signal Vi(rms) = V5_9, V3_9 typ. 1 v 
Weighted signal-to-noise ratio 

of the a.f. output-signals 
(CCI R 468/2) (S+N)/N ~ 70 dB 

Crosstalk attenuation: 
stereo mode at f = 1 kHz as > 40 dB 

dual sound mode at 
f = 40 to 12 500 Hz aos > 70 dB 

Pilot signal input sensitivity Vi= V5-9(rms) typ. 5 mV 

Pilot signal amplifier gain 
control range A.Gv > 40 dB 

PACKAGE OUTLINE 

28-lead OIL; plastic (SOT-117). 
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_____ T_D_A_8_4_05----~··------------------------------------~ 
54,7kHz 26 2 1 

BANDPASS 

~ 
28 274,1 Hz 

FILTER BANDPASS ~ 
FILTER 

6~~F D 1 
Hr )1--cl 68nF IDENTIFICATION 24 

117,5Hz 
ST 3 BANDPASS ~ H 

y -
+ FILTER 

23 J = 100µF 0,5Vp 4 470nF 

H+ 27 68kn 

10okn[J L;~ 
56pF 

5 25 4,7 µF 
pilot--Ji ..i 

~lnF .--- ~ 
+ 22 
- ;> 

}AFil S2 r-- 21 6 .-----. ,...--, 

r~ 
AF2 ~ ~ 

20 

:> 
}AF! l DEMATRIX 

.:.....J 
~ S1 ,....., 19 

I-

l 
t--

.___ 
'-+--.---

17 8 
~ '--- ... E1 AF1 

~ 
) S3 

.._ ...l ~ 16 
E2 

~ 

1Cl_?r{'F 0,5Vp 7 

}=> ~--ltr+ J SUPPLY 

~ 
9 J 
10 L 18 

Vp 
MUTE 

11 J J< >~ C1 + PORTS 
C2 

12 

SDA~n 13 y 
12c J. 12 C ~ LOGIC 

15 ...J!' 
SCL ~n BUS 14 BUS "' TRANSCEIVER DECODER 

TDA8405 

* 7Z80977 .1 

* Direct connection between pins 9 and 15 is needed. 

Fig, 1 Block diagram. 
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Stereo/dual TV sound processor with Fe bus control LDA8405 

RATINGS 

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

Supply voltage (pin 18)* Vp ~ V 18 9, 15 

Output current (pins 19, 20, 2·1, 22) 

Output current (pins 2, 23) 

Output current (pins 11, 12) 

Voltage range at any pin 

Total power dissipation 

Storage temperature range 

Operating ambient temperature range 

In 

In 

In 

V~: 

Ptot 

Tstg 

Tarnb 

·• Supply voltage may be applied only when pins 9 and 15 are connected to ground. 

rnax. 13,2 v 
max. 5 mA 

max. rnA 

max. ... 
.'.\ 11'/\ 

n f"f) \lr1i \/ - .. , .. 
max. w 
--40 to+ 150 oc 

0 to+ 70 oc 

/ 
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TDA8405 j 
CHARACTERISTICS 

Tamb = 25 °c; Vp = 12 V; Vi(af)rms = 1V;f=1 kHz; dematrix aligned; Vi pilot(rms) = 16 mV; 
test circuit Fig. 2; unless otherwise specified. 

parameter symbol min. typ. max. unit 

Supply voltage Vp = V18-9, 15 10,8 12 13,2 v 
Supply current at Vp = 12 V Ip= 118 - 25 - mA 
Reference voltage Vref = V4.9, 15 - Vp/2 - v 
DC levels (pins 5, 6, 7, 8, 16 
17, 19,20,21,22,24,28) Vn-9, 15 - Vp/2 - v 

BUS TRANSCEIVER (pins 13, 14) 

(note 1) 

Clock SCL 

Voltage level LOW V14-15 -0,3 - 1,5 v 
Voltage level HIGH V14-15 3,0 - - v 
Timing LOW period tPL 4,7 - - µs 
Timing HIGH period tpH 4,0 - - µs 
Rise time tr - - 1 µs 
Fall time tf - - 0,3 µs 
Input current HIGH l1H - - 10 µA 
Input current LOW -l1L - - 10 µA 

Data 

Voltage level LOW V13-15 -0,3 - 1,5 v 
Voltage level HIGH V13.15 3,0 - - v 
Rise time tr - - 1,0 µs 
Fall time tf - - 0,3 µs 
Set-up time data tsu 0,25 - - µs 
Input current HIGH I 13 - - 10 µA 
Input current LOW -113 - - 10 µA 
Output current LOW + 113 3,0 - - mA 

MUTE PORT (pin 10) note 2 

Input voltage LOW V10-15 - - 1,5 v 
Input voltage HIGH Vl0-15 8 - - v 
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Stereo/dual TV sound processor with 12 C bus control 

parameter symbol 

CONTROL PORTS (pins 11, 12) 

3-state HIGH, LOW, high ohmic 

Output resistance 
in open state R11, 12-15 

Output voltage LOW V11, 12-15 
Output voltage HIGH V11, 12-15 
Output current LOW I 11, 12 
Output current HIGH -I 11, 12 

IDENTIFICATION (See Fig. 3) 

Input amplifier and demodulator 

Input voltage V5_9(p-p) 

Min. input voltage v5-9(rms) 

Input resistance R5-9 

Gain G25-9 

Gain control range L1G 

Output voltage (gain-controlled) V25-9(p-p) 

Operational amplifiers 

Input current 124, 28 

Gain at f = 200 Hz G23-24· G2-28 

Output current 12, 23 

Output resistance R2, 23-9 

Output load capacitance C2, 23-9 

Schmitt trigger 

A.C. input signal V2, 23-9(rms) 

Internal discharge resistors R1, 3-9 

A.F. STAGES 

Input resistance 
(pins 6, 8, 16 and 17) Rn-9 

Gain (V 19, 20, 21, 22-9/V6, 8-9) G1 

Gain (V19,20,21,22-9/V16, 17.9) G2 

Input voltage v6, 8-9(rms) 

Crosstalk attenuation 
(notes 3, 4 and 9) 

dual sound aos 
stereo f = 250 Hz to 6,3 kHz as 
stereo f = 40 Hz to 250 Hz; 
6,3 kHz to 12,5 kHz as 

l __ T_D_A_8_4_0_5 __ _ 

min. typ. max. unit 

50 - - kn 

- - 0,8 v 

Vp-1 - - \j 

500 - - µA 

80 - - µA 

- - 2,0 v 

5,0 - - mV 

500 - - kn 

- 42 - dB 

40 - - dB 

- 1,5 - v 

- 70 nA 

78 - - dB 

1,5 - - mA 

- 2 - kn 

- - 30 pF 

- 1 - v 

- 3 - kn 

10 - - kn 

- 6 - dB 

- 0 - dB 

- 1 - v 

70 - - dB 

40 - - dB 

30 - - dB 
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TDA8405 J 
CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 

A.F. STAGES (continued) 

Output resistance R19,20,21,22 - 200 300 n 
Output load capacitance 

(pins 19, 20, 21 and 22) Cn-9 - - 1,5 nF 

D.C. offsets (note 8) 
at pins 19,20,21 and 22 D.y - - 30 mV 

Total harmonic distortion 
(notes 4 and 5) THO - 0, 1 0,5 % 

Output signal (r.m.s. value) 
(pins 19, 20, 21 and 22) Vn-9(rms) - - 2,0 v 

Ripple rejection (note 6) RR 30 35 - dB 

Noise rejection (note 7) 
(noise from 12 C bus) NR 80 - - dB 

Signal-to-noise ratio (note 7) (S+N)/N 70 - - dB 

ldent signal suppression 70 - - dB 

Signal suppression during mute 
(notes 4 and 7) 70 - - dB 

Notes to the characteristics 

1. Full specification of the 12 C bus will be supplied on request. 
2. Programmable mute state. If the SC3 bit in the 12 C bus is LOW then the mute input is active LOW; 

if the mute bit is set to HIGH then the mute input is active HIGH. 
3. Crosstalk attenuation definition: 20 log (unwanted output signal/input signal). 
4. Frequency range: 40 Hz< f < 12,5 kHz. 
5. In dual sound mode. 
6. Test circuit as in Fig. 4: ripple rejection= output modulation due to hum on the supply line. 
7. Related to 2 V (r.m.s.) output signal at pin 19, 20, 21 or 22; noise weighted according to CCI R 468/2. 
8. Caused by any change of the switch position. 
9. O'S measured without de-emphasis network. 
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Stereo/dual TV sound processor with 12 C bus control 

10µF 
AF1---:+1Jl-----C=:Jf-4--[-:Z:.:}----4 

1,3kn 10kfl 

MUTE---------+----! 
18okn 180kn 

C1 -----4-----+----l 
180kn 180 kn 

C2---__.-----+---< 

330 fl 
SDA----.-1-1---+--I 

330!! 
SCL---1--+--C:==}---+--l 

* 

7 

8 
TDA8405 

9 

10 

11 

12 

13 

14 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

l ___ ro_A_8_4_o_s __ _ 

39nF + 100 

620 360 
IµF 

kn n 

39nF 

4,7 µF 2,56 3,3 

~ mH nF 
+ 

68 56 
kn kn 

470nF 

47 120 

InF 
kfl 

39nF 

330 
kn 

1Mn 
39nF 910n 

10µF 

+ I .. 
} AFII 10µF 

+ I .. 
470 nF 

I .. 
} AFJ 470nF 

I .. 
Vp 

10µF +100 
+ f--E1 

rµF 
10µF 
+ f-- E2 

7ZBD978.1 

* Direct connection between pins 9 and 15 is needed. 

Fig. 2 Test circuit. 
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___ r_o_A_s_4_os __ J 
0,7 

volp-p) 
IVI 

0,5 

~ 
l.L 
l,l': 

t--------- Rs= 3,3k~ 

J_ 

J_ 
ilRs = 8,2 kl1 

r. 
-,/- l.L 

0,3 

~ 

7 

~ 
I': 0,1 

1 10 

7Z84640 

~ 
~ 

t-

t-t-

Fig. 3 Controlled output voltage as a function of the input signal (Q = 80); pilot frequency f 0 = 54 kHz; 
Rs= source resistance. 

19 

} TDA8405 
20 

OSCILLOSCOPE 21 
22 

9 15 6 8 16 17 7 

+100 

~,, +100 +100 I µF I µF 

7Z80980 

Fig. 4 Test circuit for ripple rejection: supply (d.c.) +pulse (r.m.s.) voltage at 100 Hz= 12 V + 50 mV. 
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Stereo/dual TV sound processor with 12 C bus control l TDA8405 

AF2 
+pilot 

AF1 

MUTE 

C1 

C2 

SDA 

SCL 

(274Hz) 39nF + 100 

(1) 
620 360 

IµF 

kn n 

2,56 
mH 

+ ±1% 

68 56 
kn kn 

470nF 
56pF 251----~--I 

47 120 

InF 
kn 

39nF 

(2) 

(1) 330 
kn 

(117,5Hz) 

1,3kn 4,7 kll 

(2) 

~~tr + 
) 

39nF 

241----..----.,... 

(1) 1Mn (1) 

1,3kn 1okn 
8 

TDA8405 
9 23 

39nF 910n 

(2) (1) 

10 
22 

21 
11 

10µF 

+ t--1 -· } 

10 µF AF II (to PT plug) 

'+ .• 1 • 
470nF 

20 

12 19 

I . } 470nF AFI (toTDA8420) 

t-----1 t-1---· 

3301l 18 t---------.--Vp 
13 10µF 

17 + l--E1 

330n 
14 16 

10µF 
+ 1-- E2 

12c bus 
15 t------«' digital ground 

TDA8420 

(3) ~---------~ 7ZB0979.1 

(1) 
-c::::J- ± 1 % tolerance 

.i3.l..j I-- polystyrene film/foil capacitors (KS) : ± 1 % tolerance 

--II-- metallized polyethylenetherephthalate film capacitors (MKT) : ± 10 % tolerance 

(3) Direct connection is needed between pins 9 and 15 

Fig. 5 Application diagram. 

Purchase of Philips' 12 C components conveys a license under the 
Philips' 12 C patent to use the components in the 12 C system provided 
the system conforms to the 12 C specifications defined by Philips. 

3,3 
nF 
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DEVELOPMENT DATA 
This data sheet contains advance information and 

specifications are subject to change without notice. 

SWITCH FOR CTV RECEIVERS 

GENERAL DESCRIPTION 

l __ T_DA_a_4_4_o __ _ 

The TDA8440 is a versatile video/audio switch, intended to be used in CTV receivers equipped with an 
AUXILIARY VIDEO/AUDIO plug. 

It provides two 3-state switches for audio channels and one 3-state switch for the video channel and a 
video amplifier with s~lectable gain (times 1 or times 2). 

The integrated circuit can be used in conjunction with a microcontroller from the MAB8400 family, 
and is controlled via a bidirectional 12C bus. Sufficient sub-addressing is provided for the 12C bus mode. 
It can also be controlled directly by d.c. switching signals. 

Features 

• Combined analogue and digital circuitry gives maximum flexibility in channel switching 
• 3-state switches for all channels 
• Selectable gain for the video channels 
• Sub-addressing facility 
• 12C bus or non-1 2C bus mode (controlled by d.c. voltages) 
• Slave receiver in the I 2C bus mode · 
• External OFF command 
• System expansion possible up to 7 devices ( 14 sources) 
• Static short-circuit proof outputs 

QUICK REFERENCE DATA 

Supply voltage range 

Supply current (without load) 

Storage temperature 

Operating ambient temperature range 

PACKAGE OUTLINE 

18-lead DIL;plastic (SOT-102). 

V15-4 

I 15 

Tstg 

Tamb 

10 to 13,2 v 
typ. 33 mA 
max. 50 mA 

max. + 125 oc 

0 to+ 70 oc 
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TDA8440 J 
TDA8440 

0,47 µ,F 
9 F· AUDIO 18 

12 
10µ,F 

• TAU"O A OU' 
0,47 µ,F 

10 1kn 

AU,,Oll F' , a "-' 
11 

So , 
0,47 µ,F 

5 

F· AUDIO Ib 10µ,F 
14 , TAUo,oomn 0 

0,47 µ,F 
1kn 7 F· AUDIO Ilb , 

13 
S1 

100nF 

F 
3 

16 
VIDEO OUT 

VIDEO I 

100nF 
1kfi 

F:· VIDEO II 
µ,F a 6 .. J;1 + 

s2 

',,,, 17 SDA. ..· · ;, i 

2 12c .. }12ceus 
OFF BUS 

RECEIVER 18 SCL 

POWER 
15 4 ON Vp 

RESET 

7280975 

SO, S1, S2 and OFF (pins 11, 13, 6 and 2) connected to Vp or GND. 
If more than 1 device is used, then the outputs and the pins 8 (bias decoupling of the audio inputs) mau 
may be connected in parallel. 

Fig. 1 Block diagram and test circuit. 
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FUNCTIONAL DESCRIPTION 

The TDA8440 is a monolithic system of switches and can be used in CTV receivers equipped with an 
AUXILIARY VIDEO/AUDIO plug. 

The IC incorporates 3-state switches they comprise: 
a) An electronic video switch with selectable gain (times 1 or times 2) for switching between an internal 

video signal (from the IF amplifier) and an AUXILIARY input signal. 

b) Two electronic audio switches, for two sound channels (stereo or dual language), for switching 
between internal audio sources and signals from the AUXILIARY VIDEO/ AUDIO plug. 

A st::i=c.tiu11 c;d11 ue 111due lielvveen lvvo inµut signais and an OFF-state. The OFF-state is necessary if 
more than one TDA8440 device is used. 

The SDA and SCL pins can be connected to the 12C bus or to d.c. switching voltages. Inputs So (pin 11), 
S1 (pin 13), and S2 (pin 6) are used for selection of sub-addresses or switching to the non-1 2C mode. 
Inputs So, S1 and S2 can be connected to the supply voltage (H) or to ground (L). In this way no 
peripheral components are required for selection. 

Table 1 Sub-addressing 

sub-address 

S2 S1 So A2 A1 Ao 

L L L 0 0 0 
L L H 0 0 1 
L H L 0 1 0 
L H H 0 1 1 
H L L 1 0 0 
H L H 1 0 1 
H H L 1 1 0 

H H H non 12C addressable 

NON-1 2C BUS CONTROL 

If the TDA8440 switching device has to be operated via the AUX! LIARY VIDEO/AUDIO plug, 
inputs S2, S1 and So must be connected to the supply line (12 V). 

The sources (internal and external) and the gain of the video amplifier can be selected via the SDA and 
SCL pins with the switching voltage from the AUXILIARY VIDEO/AUDIO plug: 
-- Sources I are selected if SDA = 12 V (external source) 
- Sources 11 are selected if SDA = 0 V (TV mode) 
- Video amplifier gain is 2 x it SCL = 12 V (external source) 
- Video amplifier gain is 1 x if SCL = 0 V (TV mode) 

If more than one TDA8440 device is used in the non-1 2C bus system, the OFF pin can be used to 
switch off the desired devices. This can be done via the 12 V switching voltage on the AUXILIARY 
VIDEO/AUDIO plug. 

- All switches are in the OFF position if OFF= H (12 V) 
- All switches are in the selected position via SDA and SCL pins if OFF= L (0 V) 
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TDA8440 J 
12C BUS CONTROL 

Detailed information on the l 2C bus is available on request. 

Table 2 TDA8440 12c bus protocol. 

STA= start condition 

A5 = 1 ) 

~~ : ~ Fixed address bits 

A3 = 1 
A2 = sub-address bit, fixed via S2 input 
A1 =sub-address bit, fixed via S1 input 
Ao =sub-address bit, fixed via So input 
R/W =read/write bit (has to be 0, only write mode allowed) 
AC =acknowledge bit (= 0) generated by the TDA8440 
D1 = 1 audio la is selected to audio output a 
D1 = 0 audio la is not selected 
D5 = 1 audio I la is selected to audio output a 
D5 = 0 audio I la is not selected 
D5 = 1 audio lb is selected to audio output b 
D5 = 0 audio lb output is not selected 
D4 = 1 audio lib is selected to audio output b 
D4 = 0 audio lib is not selected 
D3 = 1 video I is selected to video output 
D3 = 0 video I is not selected 
D2 = 1 video 11 is selected to video output 
D2 = 0 video 11 is not selected 
D 1 = 1 video amplifier gain is times 2 
D 1 = 0 video amplifier gain is times 1 
Do = 1 0 FF-input inactive 
Do = 0 OFF-input active 
STO = stop condition 

OFF FUNCTION 

With the OFF input all outputs can be switched off (mode high ohmic), depending on the value of Do. 

Do/OFF gating 

Do OFF input Outputs 

0 (off input active) H OFF 
0 L in accordance with last defined 

D1-D1 (may be entered while OFF= HIGH) 
1 (off input inactive) H in accordance with D1-D1 
1 L in accordance with D1-D1 
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Power-on reset 

The circuit is provided with a power-on reset function. 

When the power supply is switched on an internal pulse will be generated that will reset the internal 
memory So, in the initial state all the switches will be in the off position and the OFF input is active 
(07-Do = 0) (12C mode), position defined via SDA and SCL inputs (non-1 2C mode). 

When the power supply decreases below 5 Va pulse will be generated and the internal memory will be 
reset. The behaviour of the switches will be the same as described above. 

RATINGS 

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

Supply voltage 

Input voltage range 

Video output current 

Storage temperature range 

Operating ambient 
temperature range 

Junction temperature 

THERMAL RESISTANCE 

From junction to ambient 
in free air 

pin 15 

pin 17 
pin 18 
pin 2 
pin 11 
pin 13 
pin 6 

pin 16 

Tstg 

Tamb 

Tj 

Rth j-a 

min. typ. 

Vp - -

VsoA -0,3 -

VscL -0,3 -

Vo FF -0,3 -

Vso -0,3 -

Vs1 -0,3 -

Vs2 -0,3 -
-115 - -

- -

0 -

- -

max. unit 

14 v 
Vp + 0,3 v 
Vp + 0,3 v 
Vp + 0,3 v 
Vp + 0,3 v 
Vp + 0,3 v 
Vp + 0,3 v 
50 mA 

+ 125 oc 

+ 70 oc 

+ 150 oc 

50 K/W 
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TDA8440 J 
CHARACTERISTICS 

Tamb = 25 °c; Vp = 12 V; unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage V15.4 10 - 13,2 v 
Supply current (without load) l 15 - 37 50 mA 

Video switch 

Input coupling capacitor C1C3 100 - - nF 

Voltage gain (times 1; SLC = L) A3-16 -1 0 + 1 dB 
(times 2; SCL = H) A3-16 +5 +6 +7 dB 

Voltage gain (times 1; SCL = L) A1-16 -1 0 + 1 dB 
(times 2; SCL = H) Al-16 +5 +6 +7 dB 

Input video signal amplitude (gain times 1) V3.4 - - 4,5 v 
Input video signal amplitude (gain times 1) V1.4 - - 4,5 v 
Output impedance z16-4 - 7 - n 

Output impedance in 'OFF' state z16-4 100 - - kn 

Isolation (off state) (f0 = 5 MHz) 60 - - dB 

Signal-to-noise ratio (note 2) S/S + N 60 - - dB 

Output top-sync level V16-4 2,4 2,8 3,2 v 
Differential gain G - - 3 % 

Minimum crosstalk attenuation (note 1) V16-4 60 - - dB 

Supply voltage rejection (note 3) RR 36 - - dB 

Bandwidth ( 1 dB) B 10 - - MHz 

Crosstalk attenuation for interference 
caused by bus signals (source 
impedance 75 n) ex 60 - - dB 

Audio switch a and b 

Input signal level V9.4(rms) - - 2 v 
V10-4(rms) - - 2 v 
V5.4(rms) - - 2 v 
V7.4(rms) - - 2 v 

Input impedance Zg.4 50 100 - kn 
Z10.4 50 100 - kn 
Z5_4 50 100 - kn 
Z7_4 50 100 - kn 

Output impedance Z12-4 - - 10 n 

Z14.4 - - 10 n 

Output impedance (off state) Z14.4 100 - - kn 
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parameter 

Voltage gain 

Isolation (off state) (f = 20 kHz) 

Signal-to-noise ratio (note 4) 

Total harmonic distortion (note 6) 

Crosstalk attenuation for interferences 
caused by video signals (note 5) 
Weighted 
Unweighted 

Crosstalk attenuation for interferences 
caused by sinusoidal sound signals 
(note 5) 

Crosstalk attenuation for interferences 
caused by the bus signal (weighted) 
(source impedance= 1 k.Q) 

Supply voltage rejection 

Bandwidth (-1 dB) 

l 2C bus inputs/outputs SDA (pin 17) 
and SCL (pin 18) 

Input voltage HIGH 

Input voltage LOW 

Input current HIGH* 

Input current LOW* 

Output voltage LOW at loL = 3 mA 

Maximum output sink current 

Capacitance of SDA and SDL inputs, 
pins 17 and 18 

Sub-address inputs So (pin 11), 
S1 (pin 13), S2 (pin 6) 

Input voltage HIGH 

Input voltage LOW 

Input current HIGH 

Input current LOW 

OFF input (pin 2) 

Input voltage HIGH 

Input voltage LOW 

Input current HIGH 

Input current LOW 

* Also if the supply is switched off. 

symbol 

V9-12 
V10-12 
V5_14 
V7_14 

S/S + N 

THD 

a 
a 

a 

RR 
B 

V1H 

V1L 

l1H 

l1L 

Vol 

IOL 

c, 

V1H 

V1L 

l1H 

l1L 

V1H 

V1L 

l1H 

l1L 

min. typ. max. unit 

-1 0 + 1 dB 
-1 0 + 1 dB 
-1 0 + 1 dB 
-1 0 + 1 dB 

90 - - dB 

90 - - dB 

- - 0,1 % 

80 - - dB 
80 - - dB 

80 - - dB 

80 - - dB 

50 - - dB 

50 - - kHz 

3 - Vp v 
-0,3 - + 1,5 v 
- - 10 µA 

- - 10 µA 

- - 0,4 v 
- 5 - mA 

- - 10 pF 

3 - Vp v 
-0,3 - + 0,4 v 
- - 10 µA 

-50 - 0 µA 

+3 - Vp v 
-0,3 - + 0,4 v 
- - 20 µA 

-10 - 2 µA 
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TDA8440 ) 

CHARACTERISTICS (continued) 

12C bus load conditions are as follows: 
4 kll pull-up resistor to+ 5 V; 200 pF to GND. 
All values are referred to V1H = 3 V and Vil= 1,5 V. 

parameter symbol min. typ. max. unit 

Bus free before start tsuF 4 - - µs 

Start condition set-up time ts(STA) 4 - - µs 

Start condition hold time th(STA) 4 - - µs 

SCL, SDA LOW period tLOW 4 - - µs 

SCL, HIGH period tHIGH 4 - - µs 

SCL, SDA rise time tr - - 1 µs 

SCL, SDA fall time tf - - 0,3 µs 

Data set-up time (write) ts( DAT) 1 - - µs 

Data hold time (write) th(DAT) 1 - - µs 

Acknowledge (from TDA8440) set-up time ts(CAC) - - 2 µs 

Acknowledge (from TDA8440) hold time th(CAC) 0 - - µs 

Stop condition set-up time ts(STO) 4 - - µs 

Notes to the characteristics 

1. Caused by drive on any other input at maximum level, measured in B = 5 MHz, source impedance 
for the used input 75 n, 

Vout 
crosstalk = 20 log ---

V 1 N max 

2. Vo video noise (p-p) (2 V) 
SIN= 20 log-------­

Vo noise rms B = 5 MHz 

3. Vr supply 
Supply voltage ripple rejection= 20 log at f =max. 100 kHz. 

Vr on output 

4. Vo nominal (0,5 V) 
SIN= 20 log . 

Vo noise B = 20 kHz 

5. Caused by drive of any other input at maximum level, measured in B = 20 kHz, source impedance 
of the used input= 1 kll, 

Vout 
crosstalk= 20 log --- _according to DIN 45405 (CCI R 468). 

Vin max 

6. f = 20 Hz to 20 kHz. 

7. All outputs are short-circuit proof (static). 

8. The inputs and output (apart from SDA, SCL and OFF) withstand tests of Ml L-STD-883 C. 
It is advisable to connected series resistors to these pins. 

9. Timings ts, DAT and tH, DAT deviate from the 12C bus specification. After reset has been 
activated, transmission may only be started after a 50 µs delay. 
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Fig. 2 Timing diagram l2C bus. 

Purchase of Philips' l2C components conveys a license under the 
Philips' 12C patent to use the components in the l2C system provided 
the system conforms to the 12C specifications defined by Philips. 
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I 2C BUS INTERFACE FOR COLOUR DECODERS 

GENERAL DESCRIPTION 

The TDA8442 provides control of four analogue functions and has one high-current and two switching 
outputs. Control of the IC is performed via the two-line, bidirectional 12 C bus. 

Features 

• Four analogue control outputs 

• One high-current output port (npn open emitter) 

• Two switching output ports (npn collector with internal pull-up resistor) 

• 12 C bus slave receiver 

• Power-down reset 

QUICK REFERENCE DATA 

Supply voltage 

Supply current (no outputs loaded) 

Total power dissipation (no outputs loaded) 

Operating ambient temperature range 

DACO 

DACl 

DAC2 

DAC3 

TDA8442 

DIGITAL-TO-ANALOGUE 
CONVERTER 

DACO 

DIGITAL-TO-ANALOGUE 
CONVERTER 

DACl 

DIGITAL-TO-ANALOGUE 
CONVERTER 

DAC2 

DIGITAL-TO-ANALOGUE 
CONVERTER 

DAC3 

Vp 

9 

POWER-DOWN 
DETECTOR 

12C BUS 
SLAVE 

RECEIVER 

SDA SCL 

Fig. 1 Block diagram. 

PACKAGE OUTLINE 

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

8 

Vp = V9_3 typ. 12 v 
Ip= lg typ. 13 mA 

Ptot max. 1 w 
Tamb -20 to +70 oc 

OUTPUT PORT 
P2 

OUTPUT PORT 
P2N 

OUTPUT PORT 
Pl 

7Z95244 

P2 

P2N 

Pl 

I 

11 --------------11 
,I 
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IDA8442 j 

TDA8442 

7Z95245 

Fig. 2 Pinning diagram. 

FUNCTIONAL DESCRIPTION 

Control 

PINNING 

1 DAG1 

2 DAG2 

3 DAG3 

4 SDA 

5 SGL 

6 P2 

7 n.c. 

8 GND 

9 Vp 

10 n.c. 

11 P1 

12 P2N 

13 n.c. 

14 n.c. 

15 n.c. 

16 DAGO 

analogue output 1 

analogue output 2 

analogue output 3 

serial data Ii ne } 
I 2G bus 

serial clock line 

port 2 npn collector output 
with internal pull-up resistor 

not connected 

supply return (ground) 

positive supply voltage 

not connected 

port 1 open npn emitter output 

inverted P2 output 

not connected 

not connected 

not connected 

analogue output 0 

Analogue control is facilitated by four 6-bit digital-to-analogue converters (DAGO to DAG3). The 
values of the output voltages from the DA Gs are set via the 12 G bus. 

The high-current output port (P1} is suitable for switching between internal and external RGB signals. 
It is an open npn emitter output capable of sourcing 14 mA (minimum}. 

The two output ports (P2 and P2N) can be used for NTSC/PAL switching. These are npn collector out­
puts with internal pull-up resistors of 10 kD (typical}. Both outputs are capable of sinking up to 2 mA 
with a voltage drop of less than 400 mV. If one output is switched on (LOW}, the the other output is 
switched off, and vice versa. 

Reset 

The power-down-reset mode occurs whenever the positive supply voltage falls below 8,5 V (typical} 
and resets all registers to a defined state. 
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I 1 C bus interface for colour decoders l TDA8442 

.._____ 

OPERATION 

Write 

The TDA8442 is controlled via the 12 C bus (specifications for the 12 C bus will be supplied on request). 
Programming of the TDA8442 is performed using the format shown in Fig. 3. 

MODULE ADDRESS 

0 0 0 

msb L _msb 
R/W 

INSTRUCTION BYTE DATA/CONTROL BYTE 

msb 

Fig. 3 TDA8442 programming format. 

7295243 

Acknowledge (A) is generated by the TDA8442 only when a valid address is received and the device 
is not in the power-down-reset mode (Vp > 8,5 V (typ)). 

Control 

Control is implemented by the instruction bytes POD (port output data) and DACX (digital-to-analogue 
convertor control) together with the corresponding data/control bytes (see Fig. 4). 

INSTRUCTION BYTE DATA/CONTROL BYTE 

17 15 15 14 13 12 ,, lo D7 D5 D5 D4 D3 D2 Di Do 

POD~ 
: 

-

: 
-

: 

-

: 

1 

: 

0 

: 

0 

: 

0 

I 

P2N Pl 
P2 

DAC; 0 Xl XO AX5 AX4 AX3 AX2 AXl AXO 

7Z95242.1 

- =don't care Fig. 4 Control programming. 

POD bit P1. If a '1' is programmed, the P1 output is switched on. If a 'O' is programmed or after a 
power-down-reset, the P1 output is switched off (high-impedance state). 

POD bit P2/P2N. If a '1' is programmed, the P2 output is switched off and the P2N output is switched 
on (LOW). If a 'O' is programmed, or after a power-down-reset, the P2 output is switched on (LOW) 
and the P2N output is switched off. 

DAX bits AX5 to AXO. The digital-to-analogue convertor selected corresponds to the decimal 
equivalent of the two bits X1 and XO. The output voltage of the selected DAC is programmed using 
bits AX5 to AXO, the lowest value being with all data AX5 to AXO at 'O' or when power-down-reset 
has been activated. 
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TDA8442 j 
RATINGS 

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

Supply voltage range (pin 9) Vp 

Input/output voltage ranges 
(pin 4) 

(pin 5) 

(pin 6) 

(pin 12) 

(pin 11) 

(pins 1 to 3 and pin 16) 

Total power dissipation 

Operating ambient temperature range 

Storage temperature range 

CHARACTERISTICS 

T amb = +25 °C; Vp = 12 V; unless otherwise specified 

VSDA 

VscL 

Vp2 

VP2N 

Vp1 

VoAX 
Ptot 

Tamb 

Tstg 

parameter symbol min. typ. 

Supplies 

Supply voltage (pin 9) Vp 10,8 12,0 

Supply currents (no outputs 
loaded) (pin 9) Ip 6,5 13 

12 C bus inputs SDA (pin 4) 

and SCL (pin 5) 

Input voltage HIGH (note 1) V1H 3,0 -

Input voltage LOW V1L -0,3 -
Input current HIGH (note 1) l1H - -

Input current LOW (note 1) l1L - -

12 C bus output SDA (pin 4) 

(open collector) 

Output voltage LOW at IOL = 3,0 mA VOL - -
Maximum output sink current IOL 3 5 

* Pin voltage may exceed Vp if the current in that pin is limited to 10 mA. 
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-0,3 to +13,2 V 

-0,3 to +13,2 V 

-0,3 to +13,2 V 

-0,3 to Vp* V 

-0,3 to Vp* V 

-0,3 to Vp* V 

-0,3 to Vp* V 

max. 1 W 

-20 to +70 oc 

-55 to +125 oc 

max. unit 

13,2 v 

20 mA 

Vp-1 v 
1,5 v 
10 µA 

10 µA 

0,4 v 
- mA 



12 C bus interface for colour decoders l..._ __ T_o_A_a_44_2 __ _ 

parameter symbol min. typ. max. unit 

Ports P2 and P2N (pins 6 and 12) 

(npn collector output with pull-up 
resistor to Vp) 

Internal pull-up resistor to Vp Ro 5 10 15 kU 

Output voltage switched on (LOW) at Io L = 2 mA VOL - - 0,4 v 
Maximum output sink current loL 2 5 - mA 

Leakage current output switched off -l1eak - - 25 µA 

Port P1 (pin 11) 

(open npn emitt~r output) 

Output current switched on 
v0 = o to 5 v lo 14 - - mA 

Leakage current switched off 
Vo =Oto Vp v ± l1eak - - 100 µA 

Digital-to-analogue outputs (note 2) 

Output DACO (pin 16) 

Maximum output voltage (unloaded) 
(note 3) Vomax 3,0 - - v 

Minimum output voltage (unloaded) 
(note 3) Vomin - - 1,0 v 

Positive value of smallest step at lo= 2 mA 
(1 lsb) (note 3) Vo1sb 24 - 100 mV 

Deviation from linearity at lo= 2 mA tlV - - 150 mV 

Output impedance at 
lo= -2 to+ 2 mA Zo - - 70 n 

Maximum output source current -IOH 
I 2 - 6,0 mA 

Maximum output sink current IOL 2 8 - mA 

Output DAC1 (pin 1) 

Maximum output voltage (unloaded) 
(note 3) Vo max 4,0 - - v 

Minimum output voltage (unloaded) 
(note 3) Vomin - - 1,7 v 

Positive value of smallest step at lo= 2 mA 
(1 lsb) (note 3) VOlsb 27 - 120 mV 

Deviation from linearity at lo= 2 mA - - 170 mV 

Output impedance at 
lo= -2 to+ 2 mA Zo - - 70 n 

Maximum output source current -IOH 2 - 6,0 mA 

Maximum output sink current IOL 2 8 - mA 
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CHARACTERISTICS (continued) 

parameter symbol min. typ. max. unit 
!-------------------
Output DAC2 (pin 2) 

Maximum output voltage (unloaded) 
{note 3) Vo max 4,0 - - v 

Minimum output voltage (unloaded) 
(note 3) Vomin - - 1,7 v 

Positive value of smallest step at lo= 2 mA 
(1 lsb) (note 3) Vo1sb 27 - 120 mV 

Deviation from linearity at lo= 2 mA - - 170 mV 

Output impedance at 
lo = -2 to + 2 mA Zo - - 70 n 

Maximum output source current -IOH 2 - 6,0 mA 

Maximum output sink current IOL 2 8 - mA 

Output DAC3 (pin 3) 

Maximum output voltage (unloaded) 
(note 3) Vomax 10,0 - - v 

Minimum output voltage (unloaded) 
(note 3) Vomin - - 1,0 v 

Positive value of smallest step at lo = 2 mA 
(1 lsb) (note 3) Vo1sb 107 -- 350 mV 

Deviation from linearity at lo= 2 rnA - - 0,50 v 
Output impedance at 

lo = --2 to+ 2 mA Zo - - 70 n 
Maximum output source current -IQH 2 - 6,0 mA 

Maximum output sink current loL 2 8 - mA 

Power-down reset 

Maximum value of Vp at which 
power-down reset is active Vpo 6 - 10 v 

Rise time of Vp during power-on 
(Vp rising from 0 V to Vpo) tr 5 - - µs 

/ 

Notes to the characteristics 

1. If Vp < 1 V, the input current is limited to 10 µA at input voltages up to 13,2 V. 
2. Pure capacitive load should be avoided because of possible oscillations. 
3. Values are proportional to Vp. 
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12 C bus interface for colour decoders l ___ T_D_A_B-44_2 __ _ 

12 C BUS TIMING 

Bus loading conditions: 4 k.Q pull-up resistor to +5 V; 200 pF capacitor to GND. 
All values are referred to V1 H = 3 V and V1 L = 1,5 V. 

parameter 

Bus free before start 

Start condition set-up time 

Start condition hold time 

LOW period SCL, SDA 

HIGH period SCL 

Rise time SCL, SDA 

Fall time SCL, SDA 

Data set-up time (write) 

Data hold time (write) 

Acknowledge (from TDA8442) set-up time 

Acknowledge (from TDA8442) hold time 

Stop condition set-up time 

SDA 
(write) 

SCL 

-----tsu,STA tHD,STA tLOw 

Reference levels are 10 and 90% 

symbol min. typ. 

tBUF 4,0 -

tsu,STA 4,0 -

tHD,STA 4,0 -

tLQW 4,0 -

tHIGH 4,0 -
tR - -
tF - -

tsU,DAT 1 -

tHD,DAT 1 -
tsu,AcK - -
tHD,ACK 0 -

tsU,STO 4,0 -

'A' from TDA8442 

tsu. DAT 

Fig. 5 12 C bus timing, TDA8442. 

max. 

-

-
-

-

-

1,0 

0,30 

-
-

3,5 

-
-

-­tsu. STO 

unit 

µs 

µs 

µs 

µs 

µs 

µs 

µs 

µs 

µs 

µs 

µs 

µs 

7Z95246 

Purchase of Philips' 12 C components conveys a license under the 
Philips' 12 C patent to use the components in the 12 C-system provided 
the system conforms to the 12 C specifications defined by Philips. 
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__________ Jl.____~~ -TE-A10-39-

CONTROL CIRCUIT FOR SWITCHED-MODE POWER SUPPLY 

GENERAL DESCRIPTION 

The TE.A.1039 is a bipolar integrated circuit intended for the control of a svvitched-rnode povve1 supply. 
Together with an external error amplifier and a voltage regulator (e.g. a regulator diode) it forms a 
complete control system. The circuit is capable of directly driving the SMPS power transistor in small 
SMPS systems. 

It has the following features: 
• Suited for frequency and duty factor regulation. 
• Suited for flyback converters and forward converters. 
• Wide frequency range. 
• Adjustable input sensitivity. 
• Adjustable minimum frequency or maximum duty factor limit. 
• Adjustable overcurrent protection limit. 
• Supply voltage out-of-range protection. 
• Slow-start facility. 

QUICK REFERENCE DATA 

Supply voltage 

Supply current 

Output pulse repetition frequency range 

Output current LOW 

Operating ambient temperature range 

PACKAGE OUTLINE 

9-lead SIL; plastic (SOT-1108). 

nom. 

max. 

14 v 
13 mA 

1 Hz to 100 kHz 

max. 1 A 

-25to+125 oc 
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~~~~C-on-tr-ol-c-irc-u-it_fo_r_SM_P_S~~~~~~~~~~~~-~~-~~T-E-A~10_3_9~~~ 
0 0 0 

PINNING 

1 CM overcurrent protection input 

2 LIM limit setting input 

3 FB feedback input 

4 RX external resistor connection 
TEA 1039 

5 ex external capacitor connection 

v 
6 M mode input 

7 VEE common 

8 Q output 

9 Vee positive supply connection 
CM LIM FB RX ex M VEE Q Vee 

7285672 

Fig. 2 Pinning diagram. 

FUNCTIONAL DESCRIPTION 
The TEA 1039 produces pulses to drive the transistor in a switched-mode power supply. These pulses 
may be varied either in frequency (frequency regulation mode) or in width (duty factor regulation 
mode). 

The usual arrangement is such that the transistor in the SMPS is ON when the output of the TEA 1039 
is HIGH, i.e. when the open-collector output transistor is OFF. The duty factor of the SMPS is the time 
that the output of the TEA1039 is HIGH divided by the pulse repetition time. 

Supply Vee (pin 9) 

The circuit is usually supplied from the SMPS that it regulates. It may be supplied either from its 
primary d.c. voltage or from its output voltage. In the latter case an auxiliary starting supply is 
necessary. 

The circuit has an internal Vee out-of-range protection. In the frequency regulation mode the oscillator 
is stopped; in the duty factor regulation mode the duty factor is made zero. When the supply voltage 
returns within its range, the circuit is started with the slow-start procedure. 

When the circuit is supplied from the SMPS itself, the out-of-range protection also provides an 
effective protection against any interruption in the feedback loop. 

Mode input M (pin 6) 

The circuit works in the frequency regulation mode when the mode input Mis connected to ground 
(VEE· pin 7). In this mode the circuit produces output pulses of a constant width but with a variable 
pulse repetition time. 

The circuit works in the duty factor regulation mode when the mode input Mis left open. In this mode 
the circuit produces output pulses with a variable width but with a constant pulse repetition time. 

I; 
--~~~~~~~---\'l 

i 
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___ T_E_A_1-03_9 __ J 
FUNCTIONAL DESCRIPTION (continued) 

Oscillator resistor and capacitor connections RX and CX (pins 4 and 5) 

The output pulse repetition frequency is set by an oscillator whose frequency is determined by an 
external capacitor C5 connected between the CX connection (pin 5) and ground (VEE· pin 7), and an 
external resistor R4 connected between the RX connection (pin 4) and ground. The capacitor C5 is 
charged by an internal current source, whose current level is determined by the resistor R4. In the 
frequency regulation mode these two external components determine the minimum frequency; in the 
duty factor regulation mode they determine the working frequency (see Fig. 4). The output pulse 
repetition frequency varies less than 1 % with the supply voltage over the supply voltage range. 

In the frequency regulation mode the output is LOW from the start of the cycle until the voltage on 
the capacitor reaches 2 V. The capacitor is further charged until its voltage reaches the voltage on either 
the feedback input FB or the limit setting input LIM, provided it has exceeded 2,2 V. As soon as the 
capacitor voltage reaches 5,9 V the capacitor is discharged rapidly to 1,3 V and a new cycle is initiated 
(see Figs 5 and 6). 

For voltages on the FB and LIM inputs lower than 2,2 V, the capacitor is charged until this voltage is 
reached; this sets an internal maximum frequency limit. 

In the duty factor regulation mode the capacitor is charged from 1,3 V to 5,9 V and discharged again at 
a constant rate. The output is HIGH until the voltage on the capacitor exceeds the voltage on the 
feedback input F B; it becomes HIGH again after discharge of the capacitor (see Figs 7 and 8). An 
internal maximum limit is set to the duty factor of the SMPS by the discharging time of the capacitor. 

Feedback input FB (pin 3) 

The feedback input compares the input current with an internal current source whose current level is 
set by the external resistor R4. In the frequency regulation mode, the higher the voltage on the FB input, 
the longer the external capacitor C5 is charged, and the lower the frequency will be. In the duty factor 
regulation mode external capacitor C5 is charged and discharged at a constant rate, the voltage on the 
FB input now determines the moment that the output will become LOW. The higher the voltage on 
the FB input, the longer the output remains HIGH, and the higher the duty factor of the SMPS. 

Limit setting input LIM (pin 2) 

In the frequency regulation mode this input sets the minimum frequency, in the duty factor regulation 
mode it sets the maximum duty factor of the SMPS. The limit is set by an external resistor R2 
connected from the LIM input to ground (pin 7) and by an internal current source, whose current level 
is determined by external resistor R4. 

A slow-start procedure is obtained by connecting a capacitor between the LIM input and ground. In the 
frequency regulation mode the frequency slowly decreases from fmax to the working frequency. In the 
duty factor regulation mode the duty factor slowly increases from zero to the working duty factor. 

Overcurrent protection input CM (pin 1) 

A voltage on the CM input exceeding 0,37 V causes an immediate termination of the output pulse. In 
the duty factor regulation mode the circuit starts again with the slow-start procedure. 

Output 0 (pin 8) 

The output is an open-collector n-p-n transistor, only capable of sinking current. It requires an external 
resistor to drive an n-p-n transistor in the SMPS (see Figs 9 and 10). 

The output is protected by two diodes, one to ground and one to the supply. 

At high output currents the dissipation in the output transistor may necessitate a heatsink. See the 
power derating curve (Fig. 3). 
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~~~~C-on-tr-o-lc-irc-u-it_fo_r-SM_P_S~~~~~~~~~~~~~~~-~-T~E-A-10_3_9~~~ 
RATINGS 

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

Supply voltage range, voltage source 

Supply current range, current source 

Input voltage range, all inputs 

Input current range, all inputs 

Output voltage range 

Output current range 
output transistor ON 

output transistor OFF 

Storage temperature range 

Operating ambient temperature range (see Fig. 3) 

Power dissipation (see Fig. 3) 

Prat 
IWI 

-25 0 25 

without 

heatsink 

50 75 

Fig. 3 Power derating curve. 

Vee 

'cc 
v, ,, 
Vg_7 

'a 
'a 
Tstg 

Tamb 

Ptot 

7Z85671 

100 125 

-0,3 to +20 v 
-30 to +30 mA 

-0,3 to +6 v 
-5 to +5 mA 

-0,3 to +20 v 

0 to 1 A 

-100 to+ 50 mA 

-55to+150 oc 

-25to+125 oc 

max. 2W 
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TEA1039 J 
CHARACTERISTICS 

Vee= 14 V; Tamb = 25 °c unless otherwise specified 

symbol min. typ. max. unit 

Supply Vee (pin 9) 

Supply voltage, operating Vee 11 14 20 v 
Supply current 

at Vee= 11 V ice - 7,5 11 mA 

at Vee= 20 V Ice -- 9 12 mA 

yariation with temperature 
Alce/Ice 

-0,3 %/K 
AT 

- -
Supply voltage, internally limited 

at Ice= 30 mA Vee 23,5 - 28,5 v 
variation with temperature AV cc/AT - 18 - mV/K 

Low supply threshold voltage Vccmin 9 10 11 v 
variation with temperature AV cc/AT - -5 - mV/K 

High supply threshold voltage Vccmax 21 23 24,6 v 
variation with temperature AV cc/AT - 10 - mV/K 

Feedback input FB (pin 3) 

Input voltage for duty factor= 0; 
M input open V3_7 0 - 0,3 v 

Internal reference current -IFB - 0,5 IRX - mA 

Internal resistor Rg Rg - 130 - kn 

Lirriit setting input LIM (pin 2) 
' Threstiold voltage V2-7 - 1 - v ,, 

Internal' ~erence current -luM - 0,25 IRX - mA 

Overcurren~ection input CM (pin 1) 

Threshold volta ~ V1-7 300 370 420 mV 

variation with te erature AV1_7/AT - 0,2 - mV/K 

Propagation delay, CM input to output tPHL - 500 - ns 

1646 August 1982 



~~~~C-o-nt-ro-lc-ir-cu-it-f-or_S_M-PS~~~~~~~~~~~~~~~-~~T-E_A_1_0_3_9~~~ 
CHARACTERISTICS (continued) 

symbol min. typ. max. unit l 
t--------------------1-·-----T-------·-------

Oscillator connections RX and CX (pins 4 
and 5) 

Voltage at RX connection 
at -14=0,15 to 1 mA 

variation with temperature 

Lower sawtooth level 

Threshold voltage for output H to L 
transition in F mode 

Threshold voltage for maximum 
frequency in F mode 

Higher sawtooth level 

Internal capacitor charging current, 
ex connection 

Oscillator frequency (output pulse 
repetition frequency) 

Minimum frequency in F mode, 
initial deviation 

variation with temperature 

Maximum frequency in F mode, 
initial deviation 

variation with temperature 

Output LOW time in F mode, 
initial deviation 

variation with temperature 

Pulse repetition frequency in D mode, 
initial deviation 

variation with temperature 

Minimum output LOW time in D mode 
atC5=3,6nF 

variation with temperature 

Output Q (pin 8) 

Output voltage LOW at lg= 100 mA 

variation with temperature 

Output voltage LOW at lg= 1 A 

variation with temperature 

V4.7 6,2 

t.V 4.7/ t. T 

VLS 

-lex 

t.f/f 

t.f/f 
t.T 

M/f 

t.f/f 
t.T 

Llt/t 

t.t/t 
t.T 

Llf/f 

M/f 
t.T 

toLmin 

Llt/t 
t.T 

Vg.7 

t.Vg.7/t.T 

Vg.7 

t.Vg.7/t.T 

-10 

-20 

-25 

-10 

7,2 

2, 1 
8,1 v 

1,3 

2 

2,2 

5,9 

0,25 IRX 

0,034 

--0, 16 

0,2 

0,034 

0,2 

0,8 

1,5 

1,7 

--1A 

105 

10 

+20 

.+25 

10 

1,2 

2, 1 

mV/K 

v 

v 

v 
v 

mA 

Hz 

% 

%/K 

% 

%/K 

% 

%/K 

% 

%/K 

µs 

%/K 

~V/K I 

v I 

~---------------------'-------_J___-----·-------

mv~j 
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TEA1039 j 
820pF 390pF 

80 1,2 nF JS.. J'::-,._ 

60 IS b,,., _:s. 
f 1,8nF ~ b, ~ 

(kHz) ISJ I'\ ~ _:sJ 
40 2,7nF~ ~ ~ [S [S 

3,9nFtJ'L ~ ~ ~ 

4 6 8 10 20 40 60 80 100 
R4 (k!J) 

Fig, 4 Minimum pulse repetition frequency in the frequency regulation mode, and working pulse 
repetition frequency in the duty factor regulation mode, as a function of external resistor R4 connected 
between RX and ground with external capacitor C5 connected between CX and ground as a parameter, 
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~~~~C-o-nt-ro-l-ci-rc-ui-tf-or_S_M_P_S~~~~~~~~~~~~---~~~~~T~E-A_1_0_3_9~~~ 
---VFB 

- -5,9V 

- -2,2V 
--- ---- ---1 --2v 

I I VFB I I I I 
I I I I I I 

I ---i----11----r!1---t--------:1--l,3 V 

I 
I I• 1li I ~ -~11 n I 

------- a -----.-+-- b----. c __ ________.,. 7285666 

Fig. 5 Timing diagram for the frequency regulation mode showing the voltage on external capacitor 
e5 connected between ex and ground and the output voltage as a function of time for three com­
binations of input signals. a: The voltages on inputs FB or LIM are between 2,2 V and 5,9 V. The 
circuit is in its normal regulation mode. b: The voltage on input FB or input LIM is lower than 2,2 V. 
The circuit works at its maximum frequency. c: The voltages on inputs FB and LIM are higher than 
5,9 V. The circuit works at its minimum frequency. 

C5= 

60 ,-----,-.---.--.--~-,---~--~7-=-z"-'s5'""6r;69~ 2,7 nF 

2~~-~~~-'---"--'--------"---L-__j___J 

3 4 6 8 10 20 R4 lk!11 40 50 

Fig. 6 Minimum output pulse repetition time T min (curves a) and minimum output LOW time 
to Lmin (curves b) in the frequency regulation mode as a function of external resistor R4 connected 
between RX and ground with external capacitor e5 connected bet\!)leen ex and ground as a parameter. 
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---T-EA_1_0_3_9 __ J 
--VFB 

- -5,9V 

I 
VFs-- I 

I I 
I I 
I I 
I I 

------:---- ,----------:, -1,3V 

.___I __ I LI 
_____ I I 7285667 

Fig. 7 Timing diagram for the duty factor regulation mode showing the voltage on external capacitor 
e5 connected between ex and ground and the output voltage as a function of time for two combina­
tions of input signals. a: The voltages on inputs FB or LIM are below 5,9 V. The circuit is in its normal 
regulation range. b: The voltages on inputs FB and LIM are higher than 5,9 V. The circuit produces its 
minimum output LOW time, giving the maximum duty factor of the SMPS. 

1 ,B ~~-~-~~-~-~v-7~Z8~5_67~0 

toLmin 
(µs) r---+--+---1----1--+-17~--+----< 

1,2 r---t-~--t--l--L.-+]7--T-+--t---1----1 

% o,s r----+--_.Ll-+v-F---+---+--+-~--+___, 

J7 
0,4 7 

o~~-~--1----1--+--~-~--< 

0 4 6 
C5 (nF) 

Fig. 8 Minimum output LOW time toLmin in the duty factor regulation mode as a function of external 
capacitor e5 connected between ex and ground. In this mode the minimum output LOW time is 
independent of R4 for values of R4 between 4 kn and 80 kn. 
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Fig. 9 Typical application of the TEA 1039 in a variable-frequency flyback converter 
switched-mode power supply. An optocoupler CNX62 is used for voltage separation. 
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Fig. 10 Typical application of the TEA 1039 in a fixed-frequency, variable duty factor forward 
converter switched-mode power supply. An optocoupler CNX62 is used for voltage separation. 
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l TEA2000 

PAL/NTSC COLOUR ENCODER 

GENERAL DESCRIPTION 

The TEA2000 is a monolithic integrated circuit, which encodes colour information and provides 
composite video output for driving a VHF or UHF modulator. 

Features 

• European PAL and American NTSC/M standard selectable 
• Internal generation of burst timing and PAL-switch-function 
• 6 bit binary TTL compatible input provides 64 different colours 
• TTL compatible colour blanking input 
• TTL compatible sync input 

QUICK REFERENCE DATA 

Supply voltage V11-9 typ. 12 v 

Supply current at V 11-9 = 12 V 111 typ. 55 mA 

Input voltage 
V1L 0,8 v pins 1,2,3,4,5, 14, 16, 17, 18 max. 
V1H min. 2,0 v 

Composite video output 
(sync tip to white) v6-9(p-p) typ. 2,0 v 

Operating temperature range Tamb 0 to+ 70 oc -

PACKAGE OUTLINE 

18-lead DI L; plastic with internal heat spreader (SOT-102). 

March 1986 1653 



.... 
en 
~ 

en 
CJ) 

-0 
fb 
3 

~ 
<.O co 
(J'1 

RAMP 

CSYNC 

r+ 

15 

L.. 

16 

GND Vee 

]; 111 

PAL CLOCK 
DIVIDER LEVEL I-+ f-+ PAL 

SHIFT +2 SWITCH 

RAMP GENERATOR 
CBF f--GATE 

RAMP CONTROL 

LOGIC INPUTS 

17 18 1 2 3 4 5 

CBLNK Ro R1 Go G1 Bo 81 

XTALA XTALB - .. ·--

13 12 

r f l l 
H PHASE SIN cos 

INVERTER 
DELAY 

+2 1-i OSCILLATOR 

1 10 

,_, 1->1 ,_, ~ VIDEO 
COMPOSITE 

~ 
MODULATOR MODULATOR SUMMER VIDEO I--

OUT 

T T 1 8 

PAL R-Y PAL NT 8-Y 
B ENCODER B B ENCODER TEA2000 

t H .. 

~ 
PAL/NT LUMINANCE 7 

MODE SELECT ENCODER 

...., 
14 

7280601 
-

PL/NT 

Fig. 1 Block diagram. 

CHRBL 

covo 

LUMI 

LUMO 

-I m 
)> 
I\) 

0 
0 
0 



~~~~P-A-L/-NT_S_C_co-lo-u-re-nc-o-de-r~~~~~~~~~~~--~~-~-T-E-A~2-0_0_0~~-
PINNING 

1. Red 1 binary input 
2. Green 0 binary input 
3. Green 1 binary input 
4. Blue 0 binary input 
5. Blue 1 binary input 
6. Composite video output 
7. Luminance output to delay line 
8. Luminance input from delay line 
9. Ground 0 volt 

10. Chrominance band limiting 
11. Supply voltage 
12. j 0 .11 t . t I 7.16 MHz crystal for NTSC 
13. sci a or rnpu s I 8,86 MHz crystal for PAL 

14. PA L/NTSC switch 
15. Ramp 
16. Composite sync input (CSYNC) 
17. Composite blanking input (CBLNI<) 
18. Red 0 binary input 

FUNCTIONAL DESCRIPTION 

The TEA2000 PAL/NTSC colour encoder and video summer integrated circuit has an internal oscilla­
tor from which the (R·Y) and (B-Y) waveforms are generated. The TEA2000 accepts timing signals 
(composite sync, composite blanking) and a 6 bit binary coded input giving colour information. The 
inputs are organized as 2 bits per primary colour and gamma correction is applied to the resultant 
luminance and chrominance levels. Each of the equally spaced intensity levels (for each primary colour) 
is combined with those of the other primary colours. This produces 64 output colours comprising a 
wide range of saturated and desaturated colours, black, white and two levels of grey. The resultant 
output is a composite video signal compatible with the PAL and NTSC/M standards. 

PIN DESCRIPTION 

RO, Rl, GO, Gl, BO, Bl, pins 18, 1,2,3,4 and 5. 
These are the red, green and blue logic inputs. 2 bits per primary colour. These inputs are TTL compa­
tible. 

CSYNC, pin 16. 

Composite sync input requiring a negative logic signal, TTL compatible. For PAL operation the field 
sync must include line sync information. 

XTALA, XTALB, pins 12 and 13. 

Oscillator inputs. A crystal in series with a trimmer capacitor is connected between pins 12 and 13. 
The output of the oscillator is divided to provide the four subcarrier phases required in the encoder. 
The crystal frequencies are: 

PAL mode 8,867238 MHz 
NTSC mode 7,15909 MHz 

LUMO, LUMI, pins 7 and 8. 

Luminance output and input. The combined luminance and sync signal appearing at pin 7 must be d.c. 
coupled to pin 8 via an appropriate luminance delay line or resistor network. Resistors must have a 
tolerence of± 5%, or better, as they affect the d.c. level at COVO, pin 6. 
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TEA2000 J 
CHRBL, pin 10. 

Chrominance filtering can be accomplished by connecting a chrominance frequency tuned filter 
(4,43 MHz or 3,57 MHZ), via a blocking capacitor to pin 10. This point is the chrominance summing 
junction and has a nominal internal impedance of 1,5 k.Q. If a filter is used at this point then the 
delay caused to the chrominance signal should be compensated by an appropriate luminance delay line. 

COVO, pin 6. 

Composite video output is internally buffered giving a nominal output voltage swing of 2 V sync-white 
and a nominal sync 5 V level. 

PL/NT, pin 14. 

PAL/NTSC, select input selects PAL mode when HIGH and NTSC mode when LOW. This input is 
TTL compatable. An internal pull-up resistor selects PAL if the pin is not connected. 

RAMP, pin 15. 

Ramp timing component connection. A capacitor and resistor connected to pin 15 provide timing 
information for the colour burst and for PAL phase switching. Alternative components may be used 
to optimise for NTSC operation. 

Vee.pin 11. 

12 volt supply. 

GND, pin 9. 

Ground connection, zero volts. 

CBLNK, pin 17. 

Blanking input when high, switches off colour inputs. CBLNK must be high during sync and colour 
burst unless colour inputs are all low at this time. This input is TTL compatible. 

RATINGS 

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

Supply voltage V11-9 

Voltages, pin 1,2,3,4,5,14,16,17,18 

Storage temperature 

- Operating ambient temperature 
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max. 

max. 

13,2 v 
V11-9 V 

-20 to +125 oc 

0 to+ 70 oc 



~~~~-P-A-L/-NT_S_C_c-olo-u-re-n-co-de-r~~~~~~~~~~~--~~~~-T-E_A_2_0_0_0~~~ 
CHARACTERISTICS 

V11-9 = 12 V; Tamb = 25 oc; measured in Fig. 3 unless otherwise specified 

parameter symbol min. typ. max. unit 

Supply 

Supply voltage V11-9 10,8 12 13,2 v 
Supply current V 11-9 = 12 V I 11 - 55 - mA 

Oscillator stability, pins 12 and 13 

Crystal type 4322 143 04051 
Vp = 10,8 to 12 V - +50 - Hz 
Vp=12to13,2V - -50 - Hz 

Digital inputs 

CSYNC, CBLNK, PL/NT pins 16,17,14 
RO,R1,GO,G1,BO,B1pins18,1,2,3,4,5 

V1N (LOW) V1L -0,5 - 0,8 v 
V1N (HIGH) V1H 2 - V11-9 v 

Input capacitance Ci - - 10 pF 
Input rise and fall times tr,tf - - 200 ns 
CSYNC, CB LN K, RO,R 1,GO,G 1,BO,B 1 
pins 16,17,18,1,2,3,4,5 
Input current d.c. for V1N = 0 V llL - - -100 µA 
Input current d.c. for V1N = 2 V llH - - 20 µA 
PL/NT, pin 14 
Input current d.c. for V1N = 0 V l1L - - -500 µA 
Input current d.c. for V1N = 2 V l1H - - -200 µA 

-
Composite video output, pin 6 

Output amplitude (sync tip-white) V5_9 (p-p) - 2 - v 
Sync tip level V5_9 - 5 - v 
Output load resistor R5_9 0,47 1 - k.11 
Variation of output amplitude 

Tamb = 0 to +70 oc V(p-p) - - tbf % 
Over supply range 

V11_9 = 10,8 to 13,2 V l:!..V - - tbf % 
Output impedance (with 1 k.11 load) RL - 15 - n 
Residual chrominance on white l:!..Vrms - 30 - mV 
Tolerance on luminance amplitude l:!..V - 10 - % 
Tolerance on chrominance amplitude l:!..V - 10 - % 
Tolerance on chrominance phase f:!..Q - tbf - % 

Chrominance band limiting, pin 10 

Internal resistance R1Q-11 - 1,5 - k.11 

Luminance delay, pins 7 and 8 
Nominal series resistor (±5%) Rs - 1,2 - k.11 
Nominal load resistor at luminance input (±5%) RL - 1 - k.11 

Ramp timing, pin 15 (see Fig. 4) 

With external RC circuit 
R = 36 k.11; C = 330 pF (note 1) 

Start of burst from line sync tb - 5,7 -- µs 
Burst width tw - 2,5 - µs 
Threshold for seperation of equalizing 

pulses and sync pulses t 36 44 56 µs 

Note: 1. A figure of 5 pF is assumed for external capacitance. This figure includes temperature 
dependence of the components. 
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PACKAGE 
OUTLINES 

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

----- 19,5 max 

----------

4 !i 7 

top view 

Dimensions in mm 

SOLDERING 

1. By hand 

- 8 ,2 max---------+-

J_ 

l l J 
T 

I J_ I 
I I I 
;j.. 0,32 I 

1 II max II 
1,1 1,1 

L--[§]----J , 
·-···-- 10 

----·----~· 

8,3 

$ 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 °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 (SOT-38) 

2 3 4 s 6 7 8 

top view 

Dimensions in mm 

SOLDERING 

1. By hand 

-s,2smax-

, ___ 9,5 --~-' 
8,3 ?Z55041.8 

-$ 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 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 (SOT-38WE-1) 

top view 

Dimensions in mm 

SOLDERING 

1. By hand 

.........._ 8, 2 5 max ------+ 

0,32 
ii max 

II LI 

t-~---Jr 
9,s I 

8,J 7Z55041 8 

$ 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 spaci[lg 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 °c and 400 °c, for not more than 5 seconds. 

2. By dip or wave 

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

3. Repairing soldered joints 

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

I: -----------,1 
11 
:J 
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PACKAGE 
OUTLINES 

1666 

16-LEAD DUAL IN-LINE; PLASTIC WITH INTERNAL HEAT SPREADER 
(SOT-38WE-2) (SOT-38WE-9) 

1--------22 max 

top view 

Dimensions in mm 

SOLDERING 

1. By hand 

+--------- 8, 2 5 max -----... 

I 
I 

I 0,32 I 
II max ii 
II 111 

r ___ [?;_6]--J 
9,5 ---· 
8,3 7Z 55041.8 

-$ 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 °c and 400 oc, 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 suldering 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 (SOT-38Z) 

8 25 ~-19,5max---h 1-- m a x _________. 

I I 

Ir.fl I 
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2 4 6 8 

lead 1 indication (either index or sign I 

top view 

Dimensions in mm 

SOLDERING 

1. By hand 

R 
II l 111 
I I I 
I I 

IJ._o.32 1
1 

II max I 
, 111 11, 

''-~-~' 10 
8,3 7273586.2 

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

3. Repairing soldered joints 

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

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

:_=_=_:~:~~~------~22_m_ax~~~~~---.t---i 
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t max 
0,_7 I 
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-B,25max-

3,65 
3,20 
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+ 
' ' ' ' 12 541' ' ' ' 2,2 l--1--1--1.....:.-..1--1--1--1 max 

top view 
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,._ ___ 110~15I nssa3o.J 

$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 

(2) 

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

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

Dimensions in mm 

SOLDERING 

1. By hand 

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

28-LEAD DUAL IN-LINE; METAL CERAMIC (CERDIL) (SOT-878) 

36 max 

max 

t 0,9min 
--- 121+ 

o,51 + 0,76 

02!, +i•lo,254@1 '" 
26x , 

, , I 
--1~-

4,25 
max 

28 27 26 25 24 23 22 21 20 19 18 17 16 15 top view 

---- -__ _____, - -,--- ---- - -----+--- --- -~-

• 
2 4 10 11 12 13 14 

$ Positional accuracy. 

side view @ Maximum Material Condition. 

( 1) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 

_... .._ 0,30 
position shown; in the worst case, 

0,20 the spacing between any two leads 
may deviate from nominal by 

!15,241 ±0,254 mm. 

(2) Lead spacing tolerances apply 

Dimensions in mm from seating plane to the line 
indicated. 
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PACKAGE 
OUTLINES 

8-LEAD MINI-PACK; PLASTIC (S0-8; SOT-96A) 

5,0 5,2 
4,8 4,6 

..... 90 --.. 4,0 
r-50 3,8 

+ 0,7 ~ 0,6+ ' 175 
1,25 135 

• ' , t 0,25 
' + 0,10 ---- 1 ... 0,3 min 

0,7 max 6,2 
5,8 7Z68240_7 

top view 

Dimensions in mm 

$ Positional accuracy. 

@ Maximum Material Condition. 

SOLDERING 

The reflow solder technique 

--

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

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

For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 µmis 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 

8-LEAD DUAL IN-LINE; PLASTIC (SOT -97 A) 
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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 ti'le line 
indicated. 

(3) Only for devices with 
asymmetrical end-leads. 

Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 oc it must not be in contact for more than 10 seconds; if between 
300 oc and 400 oc, 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 (WITH INTERNAL HEAT 
SPREADER) (SOT-101,A,B,BE) 
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Dimensions in mm 
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-1•10,254 @1111 

14 13 top view 
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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. 

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



PACKAGE 
OUTLINES 

18-LEAD DUAL IN-LINE; PLASTIC (SOT-102CS, HE, KE) 
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side view 

11 10 top view 

$ 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. 
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PACKAGE 
OUTLINES 

14-LEAD MINI-PACK; PLASTIC (S0-14; SOT-108A) 
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80 , r60 
'',~·· 0.5 ~ 1,45175 

t I 1.25 1'35 t , 
- - - - _--:=___J 

I, . 0,49
1

, I 
- • 0,36 

0,7 max I ~ I -f±TDT@J 
- [221 --

1--- ~ .. ~ -------
1,25 ----- 4,0 
0,85 3.8--

8~ l,-+--1----h 
2 • ' 
, 0,25 

,-10~~0.10 
0,19 62 _____ , 

--- 5;8 7Z73967.S 

top view 

Dimensions in mm 

-$- Positional accuracy. 

9 10 11 12 13 @ Mnximum Material Condition. 

SOLDERING 

The reflow solder technique 

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

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem­
perature of this paste is about 220 to 230 oc 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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9-LEAD SINGLE IN-LINE; PLASTIC (SOT-1108) 
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OUTLINES 

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

SOLDERING 

See SOT-38. 

January 1984 

15,8 max 

14,1 max 

-q:::r 
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115,241 

17,15 
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~111 

top view 

l side view $ Positional accuracy. 

@ Maximum Material Condition. 
I 
I 
11 
11 

li 
l•I 
j 

' 

( 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 

?273669.2 
±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 

28-LEAD DUAL IN-LINE; PLASTIC (SOT-117A,D) 
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$ Positional accuracy. 

@ Maximum Material Condition. 

(1) Centre-lines of all leads are 

(2) 

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

Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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@ Maximum Material Condition. 

( 1 ) Centre-lines of all leads are 
within ±0, 127 mm of the nominal 
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the spacing between any two leads 
may deviate from nominal by 
±0,254 mm. 
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top view 

(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 

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

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

- - -----19,8 --- ----------

" 

!1 
El 
g I I 
"'f I ---+ 

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. 
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PACKAGE 
OUTLINES 

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

top view 

15,9max $ Positional accuracy. 

side view @ Maximum Material Condition. 

( 1) Centre-lines of all leads are 
11 within ±0, 127 mm of the nominal 
11 position shown; in the worst case, 11 

..... 11 the spacing between any two l.eads -r.-0,32 
11 0,23 may deviate from nominal by 
~ ±0,254 mm. 

- i 115,241 7Z78698.2 
o to 15° (2) Lead spacing tolerances apply 

from seating plane to the line 
indicated. 

Dimensions in mm 
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PACKAGE 
OUTLINES 

28-LEAD MINI-PACK; PLASTIC (S0-28; SOT-136A) 

1~-- ~:n -- ---- -• 
--- i:~~ I j;~ -- ---1 

r~.,, _ J, __ .. ~· 
10,0 

14 13 12 11 4 top view 

_ _J 

2,0 
max 

Dimensions in mm 

15 15 17 18 25 26 27 28 $ Positional accuracy. 

@ Mnximum Material Condition. 

SOLDERING 

1. Soldering iron or pulse heated solder tool 

Apply the heating tool to the flat part of the pin only. 
Limit the contact time to maximum 10 seconds up to 300 oc, or 5 seconds up to maximum 400 oc. 
When using the proper tools, all pins can be soldered in one operation within 2 to 5 seconds and 
270 to 320 oc. 

2. By dip or wave 

The maximum permissible temperature of the solder is 260 °c. The permissible total time of 
immersing the whole package in the bath is 10 seconds, if it is allowed to cool down to less than 
150 oc within 6 seconds. 

3. Repairing soldered joints 

The same precautions and limits apply as in (1) above. 
If the vertical part of the pin needs heating, reduce the soldering iron temperature to 260 oc. 
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PACKAGE 
OUTLINES 

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

· 24,4 max------------

"' c 
0 
0. 
g' 

1------ 19,8 ------1 

13 12 11 10 9 8 7 6 5 4 3 2 1 

1 11[)/l ~()1Lnn ):r~nn 

• ~t~-1-1- --- ------ --=i-;:-i=-~s'" 

• 13 
11 

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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____ J 
9-LEAD SINGLE IN-LINE; PLASTIC (SOT-1428) 

1--- - ------------- 21-

1 

'·rr. 
1----------- ----- 22 max -

Dimensions in mm 

-$ Positional accuracy. 

@ Maximum Material Condition. 

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

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

6 7 

·1 J __ 
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top view 
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--- -- ------•I 

PACKAGE 
OUTLINES 

t 
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PACKAGE 
OUTLINES 

20-LEAD DUAL IN-LINE; PLASTIC (SOT-146) 
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Dimensions in mm 
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1,73 max 

-1 1-
17 16 15 14 13 12 11 top view 

---- ---------

4 5 6 7 

side view 

8 9 10 

-Efj Positional accuracy. 

@ Maximum Material Condition. 

( 1) Centre-lines 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. 
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PACKAGE 
OUTLINES 

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

1

. ____ J - - nmo• ------ ---------~t 
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L ___ _ 
2,7 
2,3 r--

----- 6,37 --· 
I 6,15 I 
~-----~//cooling fin 

1,7 max 

_.I 1--
9 8 
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------- 8,25 max--.-

7 
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4,7 
max 

__ J 0,51 I 
min T 

- - -----,-----

top view 

side view 

_.,_, .._0,37 max 

[ _____ 8,25 ---- _..1 
7,50 

--------------- 17,5 ---------------
15,9 7283549.Z 

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

J 2 1-
max 

Dimensions in mm 

$ Positional accuracy. 

@ M;iximum 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. 

1686 January 1984 

mounting 
- base 

t 
3,25 

'--'-"==71-J 

12,4 
max 

13 
11 

1
-- 4.7 .-1 

max + 

~l,I_ 0,4 I 

1-~-1- 4,3. 

1 

17 



PACKAGE 
OUTLINES 

40-LEAD MINI-PACK; PLASTIC (VS0-40; SOT-158A) 

1- ----·--- -- 15,5 max ------~0 

~~2,452,7 
I~. ~~xmax 

I 0,42 · 1·1 + 
0,51 O-=r,30 I 1.~~101 wl 

0 41 I I ' VJJ 
' --+- ~ 

10.7621 

top view 

•--------- 16,0 max ------+-

SOLDERING 

The reflow solder technique 

1-----9,0 max---­

._ 2,4 r------76max---1 max ' 

1, 151 
7 o m,ax 

max ~-1F1----L-----'---~ 

' . 
\~f7r---, ~1 ~ 

-
1
1:s ---

12,3 max 

oj2 / 
0,14 

____ __. ___ ,.! 
7Z85296.6 

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 cont3ct 
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 substrnte must be cleaned of any remaining flux. 
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PACKAGE 
OUTLINES 

16-LEAD MINI-PACK; PLASTIC (S0-16L; SOT-162A) 

--- i_ 
0,76max 

SOLDERING 

The reflow solder technique 

top view 

__J 

2,0 
max 

1---- ~:~~ -------­

:li -- ~:i -----1 

. 1· 0,3 min 
10,6 5 _______ ______ 
10,0 

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 oc when a mild flux is used. 

For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 µmis 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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20-LEAD MINI-PACK; PLASTIC (S0-20; SOT-163A) 

top view 

2,0 Dimensions in mm 
max 

$ Positional accuracy. 

PACKAGE 
OUTLINES 

@ Maximum Material Condition. 

SOLDERING 

The reflow solder technique 

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

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

For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 µmis 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 

8-LEAD MINI-PACK; PLASTIC (VS0-8; SOT-176) 
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SOLDERING 

The reflow solder technique 

top view 
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' + ' ~~I ~!---+ o. ! 5 + I 1 71- , min 0,22 
-- 1:5- 0,14 

----- 12,4 max --1-z-90-3-49-.1~ 

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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@ Maximum Material Condition. 
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PACKAGE 
OUTLINES 

56-LEAD MINI-PACK; PLASTIC (VS0-56; SOT-190) 

---21,6max ____ , ----12,5max----· 

1----11,1max 

lr---r--~ ~---,-1---L-, 
3 33 

max mOx 
1,1max 

--I i-
0,55 
0,75 

56 

----- ''-=r----! 
g'.~~tli~•lo,1@1 

j0,75j 

top view 

28 

1-----20max-----1 

SOLDERING 

1. Soldering iron or pulse heated solder tool 

Apply the heating tool to the flat part of the pin only, 

t 0,35 
0,10 

0,22 
0,14 

---9,8max-

, ______ 15,8 _______ , 
15,2 

7Z95114.2 

Dimensions in mm 

$ Positional accuracy. 

@ Maximum Material Condition. 

t 

Limit the contact time to maximum 10 seconds up to 300 oc, or 5 seconds up to maximum 400 °c. 
When using the proper tools, all pins can be soldered in one operation within 2 to 5 seconds and 
270 to 320 oc. 

2. By dip or wave 

The maximum permissible temperature of the solder is 260 oc. The permissible total time of 
immersing the whole package in the bath is 10 seconds, if it is allowed to cool down to less than 
150 oc within 6 seconds. 

3. Repairing soldered joints 

The same precautions and limits apply as in ( 1) above. 
If the vertical part of the pin needs heating, reduce the soldering iron temperature to 260 °c. 

December 1984 1693 





Argentina: PHILIPS ARGENTINA S.A. , Div. El coma, Vedia 3892, 1430 BUENOS AIRES, Tel. 541-7141rT24217343rT444rT545. 
Australia: PHILIPS INDUSTRIES HOLDINGS LTD., Elcoma Division, 11 Waltham Street, ARTARMON, N.S.W. 2064, Tel. (02)439 3322 . 
Austria: 0STERREICHISCHE PHILIPS BAUELEMENTE INDUSTRIE G.m.b.H ., Triester Str. 64, A-1101 WIEN, Tel. 629111-0. 
Belgium: N.V. PHILIPS & MBLE ASSOCIATED, 9 rue du Pavilion, B-1030 BRUXELLES, Tel. (02) 2427400. 
Brazil: IBRAPE, Caixa Postal 7383, Av. Brigadeiro Faria Lima, 1735 SAO PAULO, SP, Tel. (011)211-2600. 
Canada: PHILIPS ELECTRONICS LTD., Elcoma Division, 601 Milner Ave., SCARBOROUGH, Ontario, M1 B 1 M8, Tel. 292-5161. 
Chile: PHILIPS CHI LENA S.A. , Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001. 
Colombia: IND. PHILIPS DE COLOMBIA S.A., c/o IPRELENSO LTD., Cra. 21 , No. 56-17, BOGOTA, D .E., Tel. 2497624. 
Denmark: MINIWATT NS, Strandlodsvej 2, P.O. Box 1g19, DK 2300 COPENHAGEN S, Tel. (01) 541133. 
Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. 17271 . 
France: RTC-COMPELEC, 130 Avenue Ledru Rollin , F-75540 PARIS 11 , Tel. 43388000. 
Germany (Fed. Republic): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0. 
Greece: PHILIPS HELLENIOUE S.A., Elcoma Division, 54, Syngru Av., ATHENS 11742, Tel. 9215311/31g. 
Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG, Tel. (0)-245121. 
lndla: PEICO ELECTRONICS & ELECTRICALS LTD., Elcoma Dept., Band Box Building, 

254-D Dr. Annie Besant Rd., BOMBAY - 400025, Tel. 4930311 /4930590: 
lndonesla: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Div., Setiabudi II Building, 6th Fl., Jalan H.R. Rasuna Said (P.O. Box 223/KBY) Kuningan, 

JAKARTA-Selatan, Tel. 512572. 
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 693355. 
Italy: PHILIPS S.p.A. , Sezione Elcoma, Piazza IV Novembre 3 , 1-20124 MILANO, Tel. 2-6752.1. 
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bldg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611. 

(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521. 
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 ltaewon-dong, Yongsan-ku, SEOUL, Tel. 794-5011. 
Malaysia: PHILIPS MALAYSIA SON. BERHAD, No. 4 Persiaran Barat, Petaling Jaya, P.O.B. 2163, KUALA LUMPUR, Selangor, Tel. 77 4411 . 
Mexico: ELECTRONICA, S.A de C.V .. Carr. Mexico-Toluca km. 62.5, TOLUCA, Edo. de Mexico 50140, Tel. Toluca 91 (721) 613-00. 
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 793333. 
New Zealand: PHILIPS NEW ZEALAND LTD., Elcoma Division, 110 Mt. Eden Road , C .P.0 . Box 1041 , AUCKLAND, Tel. 605-914. 
Norway: NORSK NS PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. 680200. 
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. 326070. 
Phlllpplnes: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911 , Makati Comm. Centre, MAKA Tl-RIZAL 3116, Tel. 86-89-51 to 59. 
Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. 6831 21. 
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231 , Tel. 3502 000. 
South Africa: EDAC (PTY.) LTD., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, Tel. 614-236219. 
Spain: MINIWATTS.A. , Balmes22, BARCELONA 7, Tel. 3016312. 
Sweden: PHILIPS KOMPONENTER A.B., Lidingoviigen 50, S-11584 STOCKHOLM 27, Tel. Cl8rT821000. 
Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZORICH, Tel. 01-4882211 . 
Taiwan: PHILIPS TAl\IVAN LTD., 150 Tun Hua North Road, P.O. Box 22978, TAIPEI, Taiwan, Tel. 7120500. 
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. 233-6330-9. 
Turkey: TORK PHILIPS TICARET A.S., Elcoma Department, Inonu Cad , No. 78-80, P.K.504, 80074 ISTANBUL, Tel. 435910. 
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1 E 7HD, Tel. 01-5806633. 
United States: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.I. 02876, Tel. (401) 762-9000. 

(Passive Devices) MEPCO/ ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000. 
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N. Glen Park Rd., MILWAUKEE, WI 53201, Tel. (414)228-7380. 
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 991-2000. 

Uruguay: LUZILECTRON s)", Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. 914321. 
Venezuela: IND. VENEZOLAN..l\s.._PHILIPS S.A., c /o MAGNETICA S.A. , Calle 6 , Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931. 

For all other countries apply to: Philips-Electronic Components and Materials Division, International Business Relations, P.O. Box 218, 
5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcnl 

AB52 ©Philips Export B .V. 1986 

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. 

Printed in The Netherlands 939814070011 




