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FUNCTIONAL

INDEX
FUNCTIONAL INDEX

type number description page
VISION L.F. CIRCUITS
Economical circuits
TDA2540; Q i.f. amplifier and demodulator; NPN tuners 921
TDA2541;Q i.f. amplifier and demodulator; PNP tuners 929
TDA2542;:Q i.f. amplifier and demodulator; PNP tuners (E and L standards) 937
TDA2544;Q i.f. amplifier and demodulator; MOS tuners 951
TDA2548;Q i.f. amplifier and demodulator; PNP tuners 971
TDA2549 i.f. amplifier and demodulator for multistandard TV receivers 979
High-performance circuits
TDA3540;Q i.f. amplifier and demodulator; NPN tuners 1197
TDA3541;Q i.f. amplifier and demodulator; PNP tuners 1197
COLOUR DECODING CIRCUITS
TCA640 chrominance amplifier for SECAM or PAL/SECAM decoders 741
TCAB50 chrominance demodulator for SECAM or PAL/SECAM decoders 749
TCA660B contrast, saturation and brightness control circuit

for colour difference and luminance signals 757
TDA3501 video control combination 1169
TDA3505 PAL/SECAM video control with automatic cut-off control;

—(B—Y) and —(R-Y) input 1177
TDA3506 PAL/SECAM video control with automatic cut-off control;

+ (B-Y) and + (R=Y) input 1185
TDA3510 PAL decoder 1193
TDA3560 PAL decoder 1207
TDA3561A PAL decoder 1217
TDA3562A PAL/NTSC decoder 1229
TDA3563 NTSC decoder 1245
TDA3564 NTSC decoder without RGB inputs 1255
TDA3565 PAL decoder 1265
TDA3566 PAL/NTSC decoder 1273
TDA3590A SECAM processor circuit (improved TDA3590) 1299
TDA3592A SECAM/PAL transcoder 1315
TDA4510 PAL decoder 1553
TDA4555 multistandard decoder for —(B—Y) and —(R—Y) signals 1559
TDA4556 multistandard decoder for + (B—Y) and + (R—Y) signals 1559
TDA4560 colour transient improvement circuit 1567
TDA4565 colour transient improvement circuit; output signal 180 us less delayed 1573
TDA4580 video control combination with automatic cut-off control 1579
TDA8442 I2C bus interface for colour decoders 1633
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VERTICAL DEFLECTION CIRCUITS
TDA2653A vertical deflection circuit; PIL-S4; 30AX systems and monitors 1103
TDA2654S vertical deflection circuit; monochrome, 110°; tiny-vision colour, 90° 1111
TDA2655B vertical deflection circuit; colour and monochrome, 90° 1119
TDA3651 vertical deflection circuit 1329
TDA3651A; AQ vertical deflection circuit 1337
TDA3652; Q vertical deflection circuit 1345
TDA3653; A 60 V vertical deflection circuit with protection circuit 1351
TDA3654; Q 60 V vertical deflection circuit with protection circuit; 90° and 1109 1359
SYNC PROCESSORS: HORIZONTAL; VERTICAL
TBA920S horizontal combination 735
TDA2577A sync circuit with vertical oscillator and driver stages 997
TDA2578A sync circuit with vertical oscillator and driver stages 1011
TDA2579 sync circuit with synchronized vertical divider system and output stages 1025
TDA2593 horizontal combination 1067
TDA2594 horizontal combination with transmitter identification 1075
TDA2595 horizontal combination with transmitter identification

and protection circuits 1083
TDA3586 horizontal and vertical sync processor 1291
DIGITAL VIDEO PROCESSING
SAA9001PB; EB 317K-bit CCD memory 545
SAA9010 picture enhancement processor 553
SAA9020 field memory controller 569
SAA9030 background memory controller 583
SAA9040 computer controlled teletext extension 593
SAA9050 digital multistandard decoder (12C bus interface) 603
SAA9057 clock generator circuit 635
SAA9058 sample-rate converter 641
A/D;D/A CONVERTERS
PNA7509 7-bit, 22 MHz, 3-state output, A/D converter 207
PNA7518 8-bit, 30 MHz, multiplying D/A converter 215
TDA1534 14-bit A/D converter 857
SOUND CIRCUITS
TBA120U sound i.f. amplifier/demodulator 729
TDA1013A 4 W audio power amplifier with d.c. volume control 771
TDA1015 1 to 4 W audio power amplifier 775
TDA1015T 0,5 W audio power amplifier 785
TDA1029 signal sources switch (4 x two channels) 791
TDA1512;Q 12 to 20 W hi-fi audio power amplifier 811
TDA1514 40 W high-performance hi-fi amplifier 817
TDA1520;Q 20 W hi-fi audio power amplifier 823
TDA1520A; AQ 20 W hi-fi audio power amplifier; complete SOAR protection 829
TDA1521 2 x 12 W hi-fi power amplifier 835

vi
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TDA1524A stereo-tone/volume control circuit 845
TDA2543 AM sound i.f. circuit for French standard 945
TDA2545A quasi-split-sound circuit 959
TDA2546A quasi-split-sound circuit with 5,5 MHz demodulation 965
TDA2555 dual TV sound demodulator (8-stage limiter) 985
TDA2556 quasi-split-sound circuit with dual sound demodulators 991
TNA?KR57 dual TV sound demodulator (5-stage limiter) 985
TDA2611A 5 W audio power amplifier 1093
TDA2791 TV sound combination; volume, treble, bass 1139
TDA2795 TV stereo/dual socund identification decoder 11561
TDA3800G stereo/dual TV sound processor (dynamic selection) 1429
TDA3800GS stereo/dual TV sound processor (static selection) 1429
TDA3803A stereo/dual TV sound decoder 1437
TDA3806 multiplex PLL stereo decoder 1445
TDA3810 spatial, stereo and pseudo-stereo sound circuit 1451
TDA8405 TV and VTR stereo/dual sound processor (12C bus control) 1613
VIDEO RECORDER CIRCUITS
SAAL235 dataline slicer for VCR 457
TDA0820T double balanced modulator/demodulator 767
TDA2501 PAL/NTSC encoder 865
TDA2504P; T FM modem for VCR (8 mm) 871
TDA2507; T FM modulator controller 913
TDA2730 FM limiter/demodulator (VCR) 1127
TDA2740 amplifier and drop-out identification circuit (VCR) 1135
TDA3724 SECAM identification circuit for VCR 1367
TDA3725 SECAM (L) chrominance signal processor for VCR 1369
TDA3730 frequency demodulator and drop-out compensator (VCR) 1373
TDA3740 video processor/frequency modulator for VCR 1379
TDA3755 PAL/NTSC sync processor for VCR (VHS system) 1387
TDA3760 PAL chrominance signal processor for VCR (VHS system) 1397
TDA3765 NTSC chrominance signal processor for VCR (VHS system) 1405
TDA3771 video processor for VCR 1413
TDA3780 frequency modulator for VCR 1419
TDA3791 band selector and window detector 1323
TEA2000 PAL/NTSC colour encoder 1653
VIDEO CAMERA CIRCUITS
SAA1043 universal sync generator 221
SAA1044 subcarrier coupler circuit 237
TDA4301 vertical driver (video camera) 1455
TDAA4301T vertical driver (video camera) 1459
TDA4302;T pixel generator circuit (video camera) 1463
TDA4303;T white processing encoder (video camera) 1469
TDAA4305 horizontal driver circuit (video camera) 1479
TDA4305T horizontal driver circuit (video camera) 1485
TDA4306;T master gain circuit (video camera) 1491
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VIDEO GAMES
SAA1099 stereo sound generator for sound effects and music synthesis;

1C controlled 273
TDA2505 SECAM encoder (video games) 881
TDA2506 SECAM encoder; PAL/SECAM transcoding 889
TDA2506T SECAM encoder; PAL/SECAM transcoding 901
REMOTE CONTROL SYSTEMS
For general purpose applications
SAF1032P receiver/decoder for infrared operation 715
SAF1039P remote transmitter for infrared operation 715
For sophisticated video systems
SAA3004P; T remote control transmitter for infrared operation 293
SAA3006 low voltage infrared remote control transmitter (RC-5) 303
SAA3028 infrared remote control transcoder (RC-5); 1°C bus compatible 317
TDA3047P; T infrared receiver circuit; V = positive 1157
TDA3048P; T infrared receiver circuit; V4 = negative 1163
TUNING SYSTEM
Display drivers
PCF2100P; T LCD duplex driver; 40 segments 57
PCF2110P; T LCD duplex driver; 60 segments and 2 LEDs 67
PCF2111P; T LCD duplex driver; 64 segments 77
PCF2112P; T LCD driver; 32 segments 87
PCF8576T; U universal LCD driver for low MUX rates (1: 1to 1 : 4); I2C bus interface 155
PCF8577P; T LCD direct (32 segments) or duplex (64 segments) driver

with 12C bus interface 191
PCF8577AP; AT LCD direct (32 segments) or duplex (64 segments) driver

with 12C bus interface; different slave address 191
SAA1060 LED display/interface circuit 255
SAA1061 LED driver/output port expander 261
SAA1062A; AT LCD display/interface circuit 267
Clock timers
PCF8573P; T clock/calender with serial 1/0 (12C bus) 123
Tuning circuits
SAA1057 radio tuning PLL frequency synthesizer (SYMO I1) 245
SAA1300 tuner switching unit 289
SAB1164 sensitive 1 GHz divider-by-64; Ro = 1 kQ2 647
SAB1165 sensitive 1 GHz divider-by-64; R = 0,5 k§2 647
SAB1256P sensitive 1 GHz divider-by-256 653
SAB3013 6 function analogue memory; uC controlled 659
SAB3035 computer interface for tuning and control (CITAC), 8 DACs; I2C bus 667
SAB3036 computer interface for tuning and control (CITAC), no DACs; I2C bus 683
SAB3037 computer interface for tuning and control (CITAC), 4 DACs; I2C bus 699

computer interface prescaler-synthesizer 1603

TDA8400
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TEXT DECODER SYSTEMS
SAA5020 teletext timing chain circuit (625 lines) 325
SAA5025D teletext timing chain for USA 525 line system (USTIC);

40 characters per row, 24 rows (8 TV lines per row) 335
SAA5030 teletext video processor 353
SAAB040A Teletext Acquisition and Control (TAC) circuit; giving status box 363
SAA5040B TAC, without giving status box 363
SAA5040C TAC, giving different status box 363
SAA5B041 TAC, different remote control commands 363
SAA5042 TAC, different remote control commands 363
SAA5043 TAC, boxed channels information display 363
SAA5045 Gearing and Address Logic Array (GALA) for USA teletext;

525 line system 383
SAA5050 teletext character generator (English) 391
SAA5051 teletext character generator (German) 391
SAA5052 teletext character generator (Swedish) 391
SAA5053 teletext character generator (ltalian) 391
SAAbL054 teletext character generator (Belgian) 391
SAA5055 teletext character generator (US ASCII) 391
SAA5056 teletext character generator (Hebrew) 391
SAABQ57 teletext character generator (Cyrillic) 391
SAA5070 peripheral I1C for viewdata (LUCY); uC controlled 415
SAAB230 teletext video processor (successor to SAA5030) 445
SAAB240A computer controlled teletext circuit (CCT); 625-line system

(English, German, Swedish) 463
SAAbB240B computer controlled ieletext circuit (CCT); 625-line system

(Italian, German, French) 463
SAAB350 EUROM, CRT controller (CEPT standard) 489
SAA5355 FTFROM, CRT controller 517
MISCELLANEOUS
PCF8574P; T remote 8-bit 1/0 with 12C bus interface 141
TDA1082 east-west correction driver circuit 805
TDA2581; Q control circuit for SMPS 1041
TDA2582; Q control circuit for PPS 1053
TDA4500 small signal combination for monochrome TV receivers 1497
TDA4501 small signal combination for colour TV receivers 1509
TDAA4503 small signal combination for B/W TV receivers 1523
TDAA4505 small signal combination for colour TV receivers 1537
TDAB030 mixer/oscillator for VHF tuner 1595
TDAG800; T video modulator circuit 1599
TDAB440 video/audio switch for CTV receivers 1623
TEA1039 control circuitry for SMPS 1641
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MICROCONTROLLERS
Single-chip 8-bit
RAM|ROM

MABB8O35HLP; HLWP 64 |— ROM:-less version of MAB8048H 37
MAF8035HLP 64 |— ROM-less version of MAB8048H;

extended temperature 37
MAF80A35HLP 64 |— ROM-less version of MAB8048H; automotive

temperature; reduced frequency 37
MAB8048HP; HWP 64 |1K 37
MAB8411P; T 64 |1K  plus 8-bit LED driver 41
MAF8048HP 64 |1K like MAB8048H; extended temperature 37
MAF80A48HP 64 [1K like MAB8B048H; automotive temperature ;

reduced frequency 37
MAF8411P 64 |1K plus 8-bit LED driver and extended temperature 41
MAF84A11P 64 |1K  plus 8-bit LED driver; automotive temperature;

reduced frequency 41
PCF84C12P; T 64 1K 97
MAB8421P; T 64 |2K  plus 8-bit LED driver 41
MAB8422P 64 2K  plus 8-bit LED driver 43
MAF8421P 64 |2K  plus 8-bit LED driver and extended temperature 41
MAF84A21P 64 |2K  plus 8-bit LED driver; automotive temperature;

reduced frequency 41
MAF8422P 64 |2K  plus 8-bit LED driver and extended temperature 43
MAF84A22P 64 [2K  plus 8-bit LED driver; automotive temperature;

reduced frequency 43
PCF84C20D;P; T 64 (2K 95
MAB8031AHP; AHWP 128 | — ROM-less version of MAB8051AH 33
MAB8039HLP; HLWP 128 | — ROM-less version of MAB8049H 37
MAB84018B; WP 128 | — bond-out version for MAB84 XX

family plus 8-bit LED driver 141
MAF8031AHP; AHWP 128 | — ROM-less version of MAB8051AH;

extended temperature 33
MAFB0A31AHP; AHWP 128 |— ROM:-less version of MAB8051AH; automotive

temperature; reduced frequency 33
MAF8039HLP 128 | — ROM-less version of MAB8049H; extended temperature 37
MAF80A39HLP 128 | — ROM-less version of MAB8049H; automotive

temperature; reduced frequency 37
PCBB8OC31P; WP 128 | — ROM:-less version of PCB80C51 45
PCBB0OC39P; WP 128 |— ROM-less version of PCB80C49 47
PCF80C39P 128 |— ROM:-less version of PCB80C49; extended temperature 47
MAB8049HP; HWP 128 2K 37
MAF8049HP 128 |2K  like MAB8049H; extended temperature 37
MAF80A49HP 128 |2K  like MAB8049H; automotive temperature;

reduced frequency 37
PCB80C49P; WP 128 |2K 47
PCF80C49P 128 [2K  like PCB80C49P; extended temperature 47
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RAM| ROM

MAB8051AHP; AHWP 128 |4K  mask-programmable ROM 33
MAB8441P; T 128 |4K  plus 8-bit LED driver 41
MAB8442P 128 {4K  plus 8-bit LED driver 43
MAF8051AHP; AHWP 128 4K like MAB8051AH; extended temperature 33
MAF80A51AHP; AHWP 128 |4K  like MAB8051AH; automotive temperature;

reduced frequency 33
PCB80OC51P; WP 128 [4K  mask-programmable ROM 45
MAF8441P 128 [4K  plus 8-bit LED driver; extended temperature 41
MAF84A41P 128 |4K  plus 8-bit LED driver; automotive temperature;

reduced frequency 41
MAF8442P 128 |4K  plus 8-bit LED driver; extended temperature 43
MAF84A42P 128 |4K  plus 8-bit LED driver; automotive temperature;

reduced frequency 43
PCF84C40D;P; T 128 | 4K 95
MAB8461P; T 128 |6K  plus 8-bit LED driver 4
MAF8461P 128 |6K  plus 8-bit LED driver; extended temperature 41
MAF84A61P 128 [6K  plus 8-bit LED driver; automotive temperature;

reduced frequency 41
MAB8032AHP; AHWP 256 | — ROM:-less version of MAB8052AH 35
MAB8040HLP; HLWP 256 | — ROM-less version of MAB8050H 37
MAF8040HLP 256 | — ROM:-less version of MABB050H; extended temperature 37
MAF80A40HLP 256 | — ROM:-less version of MAB8050H; automotive

temperature; reduced frequency 37
PCF84C008B; T; WP 256 | — bond-out version of PCF84CXX family 95
MAB8050HP; HWP 256 |4K 37
MAF8050HP 256 [4K like MAB8050H; extended temperature 37
MAF80A50HP 256 |4K like MABB050H; automotive temperature;

reduced frequency 37
MAB8B052AHP; AHWP 256 |8K  mask-programmable ROM 35
Miscellaneous
PCB8582 256 x 8 EEPROM with 12C bus interface 49
PCF8570P; T 256 x 8 static RAM with I2C bus interface 99
PCF8571P; T 128 x 8 static RAM with 12C bus interface 111
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SINGLE-CHIP 8-BIT MICROCONTROLLERS

RAM|ROM

MAB8031AHP 128 |— ROM-less version of MAB8051AH DIL-40, SOT-129 33
MAB8031AHWP 128 |— ROM:-less version of MAB8051AH 44-PLLCC, SOT-187A 33
MAB8032AHP 256 |- ROM:-less version of MAB8052AH DIL-40, SOT-129 35
MAB8032AHWP 256 |— ROM:-less version of MAB8052AH 44-PL.CC, SOT-187A 35
MAB8035HLP 64 |— ROM:-less version of MAB8048H DIiL-40,S0T-129 37
MAB80O35HLWP 64 |— ROM-less version of MAB8048H 44-PLCC, SOT-187A 37
MABB8O039HLP 128 |[— ROM-less version of MAB8049H DIL-40,SOT-129 37
MAB8039HLWP 128 |— ROM-less version of MAB8049H 44-PLCC, SOT-187A 37
MAB8040HLP 256 |— ROM:-less version of MAB8050H DIL-40, SOT-129 37
MAB8040HLWP 256 |— ROM:-less version of MAB8050H 44-PI.CC, SOT-187A 37
MABB8048HP 64 |1K DI1.-40, SOT-129 37
MAB8048HWP 64 |1K 44-PL.CC, SOT-187A 37
MAB8049HP 128 (2K DIL-40, SOT-129 37
MAB8049HWP 128 2K 44-P1L.CC, SOT-187A 37
MABS8050HP 256 (4K DIL-40, SOT-129 37
MAB8050HWP 256 |4K 44-PLCC, SOT-187A 37
MAB8051AHP 128 [4K mask-programmable ROM DIL-40, SOT-129 33
MAB8051AHWP 128 |4K mask-programmable ROM 44-PLLCC,SOT-187A 33
MABB8052AHP 256 |8K mask-programmable ROM DIL-40, SOT-129 35
MAB8052AHWP 256 (8K mask-programmable ROM 44-PL.CC,SOT-187A 35
MAB8401B 128 |— bond-out version for MAB84 XX

family plus 8-bit LED driver 28/28 Piggy-back 41
MAB8401WP 128 |— bond-out version for MAB84 XX

family plus 8-bit LED driver 68-PIL.CC, SOT-188A 41
MAB8411P 64 |1K plus 8-bit LED driver DIL-28, SOT-117D 41
MAB8411T 64 |1K plus 8-bit LED driver S0-28, SOT-136A 41
MAB8421P 64 |2K plus 8-bit LED driver DIL-28, SOT-117D 41
MAB8421T 64 (2K plus 8-bit LED driver S0-28, SOT-136A 41
MABB8422P 64 2K plus 8-bit LED driver DIL-20, SOT-146 43
MAB8441P 128 (4K plus 8-bit LED driver DiL-28, SOT-117D 41
MAB8441T 128 4K plus 8-bit LED driver S0O-28, SOT-136A. 41
MAB8442P 128 [4K plus 8-bit LED driver DIL-20, SOT-146 43
MAB8461P 128 |6K plus 8-bit LED driver DIL-28, SOT-117D 41
MAB8461T 128 6K plus 8-bit LED driver S0-28, SOT-136A 11
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SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued)
RAM|ROM

MAF8031AHP 128 |— ROM:-less version of MAB8051AH;

extended temperature DIL-40,SOT-129 33
MAF8031AHWP 128 |— ROM:-less version of MAB8051AH;

extended temperature 44-PLCC, SOT-187A 33
MAF80A31AHP 128 |— ROM-less version of MAB8051AH;

automotive temperature; reduced

frequency DIL-40, SOT-129 33
MAF80A31AHWP 128 |— ROM-less version of MAB8051AH;

automotive temperature; reduced

frequency 44-PLCC, SOT-187A 33
MAF8035HLP 64 |— ROM-less version of MAB8048H;

extended temperature DIL-40, SOT-129 37
MAF80A35HLP 64 |— ROM-less version fo MAB8048H;

automotive temperature; reduced

frequency DIL-40, SOT-129 37
MAF8039HLP 128 | — ROM-less version of MAB8049H;

extended temperature DIL-40, SOT-129 37
MAF80A39HLP 128 |— ROM-less version of MAB8049H;

automotive temperature; reduced

frequency DIL-40, SOT-129 37
MAF8040HLP 256 |— ROM:-less version of MAB8050H;

extended temperature DIL-40, SOT-129 37
MAF80A40HLP 256 |— ROM-less version of MAB8050H;

automotive temperature; reduced

frequency DIL-40, SOT-129 37
MAF8048HP 64 |1K like MAB8048H; extended

temperature DIL-40, SOT-129 37
MAF80A48HP 64 | 1K like MAB8048H; automotive

temperature; reduced frequency DIL-40, SOT-129 37
MAF8049HP 128 | 2K like MAB8049H; extended

temperature DIL-40, SOT-129 37
MAF80A49HP 128 | 2K like MAB8049H; automotive

temperature; reduced frequency DIL-40, SOT-129 37
MAF8050HP 256 | 4K like MAB8050H; extended

temperature DIL-40, SOT-129 37
MAF80A50HP 256 | 4K like MAB8B050H; automotive

temperature; reduced frequency DIL-40, SOT-129 37
MAF8051AHP 128 |4K like MAB8051AH; extended

temperature DIL-40, SOT-129 33

Operating temperature range: 0 to 70 ©C.
Extended temperature range: —40 to + 85 ©C.
Automotive temperature range: —40 to + 110 ©C.

Xiv
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SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued)

RAM|ROM

MAF8051AHWP 128 4K like MAB8051AH; extended

temperature 44-PLCC, SOT-187A 33
MAF80A51AHP 128 |4K like MAB8051AH; automotive

temperature; reduced frequency DIL-40, SOT-129 33
MAF80A51AHWP 128 |4K like MAB8051AH; automotive

temperature; reduced frequency 44-PLCC, SOT-187A 33
MAF8411P 64 |1K plus 8-bit LED driver

and extended temperature DIL-28, SOT-117D 41
MAF84A11P 64 | 1K plus 8-bit LED driver; automotive

temperature; reduced frequency DIL-28, SOT-117D 41
MAF8421P 64 | 2K plus 8-bit LED driver

and extended temperature DIL-28, SOT-117D 41
MAF84A21P 64 |2K plus 8-bit LED driver; automotive

temperature; reduced frequency DIL-28, SOT-117D 41
MAF8422P 64 |2K plus 8-bit LED driver

and extended temperature DIL-20, SOT-146 43
MAF84A22pP 64 |2K plus 8-bit LED driver; automotive

temperature; reduced frequency DIL-20, SOT-146 43
MAF8441P 128 4K plus 8-bit LED driver;

extended temperature DIL-28, SOT-117D 41
MAF84A41P 128 |4K plus 8-bit LED driver; automotive

temperature; reduced frequency DIL-28, SOT-117D 141
MAF8442P 128 4K plus 8-bit LED driver;

extended temperature DIL-20, SOT-146 43
MAF84A42P 128 (4K plus 8-bit LED driver; automotive

temperature; reduced frequency DiL-20, SOT-146 43
MAF8461P 128 |6K plus 8-bit LED driver;

extended temperature DIL-28, SOT-117D 41
MAF84A61P 128 |[6K plus 8-bit LED driver; automotive

temperature; reduced frequency DIL.-28, SOT-117D 41
PCB80C31P 128 |— ROM-less version of PCB80C51 DIL-40, SOT-129 45
PCB80C31WP 128 |— ROM:-less version of PCB80C51 44-PLCC,SOT-187A 45
PCB80C39P 128 |— ROM-less version of PCB80C49 DIL-40, SOT-129 47
PCB80C39WP 128 |— ROM-less version of PCB80C49 44-PLCC, SOT-187A 47
PCB80C49P 128 |2K DIL-40, SOT-129 47
PCB80C49wWP 128 [2K 44-PLCC, SOT-187A a7
PCB80C51P 128 |4K mask-programmable ROM DIL-40, SOT-129 45
PCB80OC51WP 128 |4K mask-programmable ROM 44-PLCC, SOT-187A 45

Operating temperature range: 0 to 70 ©C.
Extended temperature range: —40 to + 85 OC.
Automotive temperature range: —40 to + 110 ©C.
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PCB8582 256 x 8-bit EEPROM with 12C bus interface DIL-8, SOT-97A 49
PCF2100P LCD duplex driver; 40 segments DIL-28,SOT-117D 57
PCF2100T LCD duplex driver; 40 segments S0-28, SOT-136A 57
PCF2110P LCD duplex driver; 60 segments and 2 LEDs DIL-40, SOT-129 67
PCF2110T LCD duplex driver; 60 segments and 2 LEDs VS0-40, SOT-158A 67
PCF2111P LCD duplex driver; 64 segments DIL-40, SOT-129 77
PCF2111T LCD duplex driver; 64 segments VS0-40, SOT-158A 77
PCF2112P LCD driver; 32 segments DIL-40, SOT-129 87
PCF2112T LCD driver; 32 segments VS0-40, SOT-158A 87
SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued)

RAM|ROM
PCF80C39P 128 |— ROM-less version of PCB80C49;

extended temperature DIL-40,SOT-129 47
PCF80C49P 128 (2K like PCBS80OC49P;
extended temperature DIL-40, SOT-129 47

PCF84C00B 256 |— bond-out version PCF84CXX family 28/28 Piggy-back 95
PCF84C00T 256 |— bond-out version PCF84CXX family VSO0-56, SOT-190 95
PCF84C0O0WP 256 |— bond-out version PCF84CXX family 68-PLCC, SOT-188A 95
PCF84C12P 64 1K DIL-20, SOT-146 97
PCF84C12T 64 (1K S0-20, SOT-163A 97
PCF84C20D 64 |2K DIL-28, SOT-135A 95
PCF84C20P 64 |2K DIL-28, SOT-117D 95
PCF84C20T 64 |2K S0-28, SOT-136A 95
PCF84C40D 128 |4K DIL-28, SOT-135A 95
PCF84C40P 128 {4K DIL-28, SOT-117D 95
PCF84C40T 128 |4K S0-28, SOT-136A 95
PCF8570P 256 x 8-bit static RAM with 12C interface DIL-8, SOT-97A 99
PCF8570T 256 x 8-bit static RAM with 12C interface SO-8L,SOT-176 99
PCF8571P 128 x 8-bit static RAM with 12C interface DIL-8,SOT-97A 11
PCF8571T 128 x 8-bit static RAM with 12C interface SO-8L, SOT-176 11
PCF8573P clock/calendar with serial 1/0 (12C bus) DIL-16, SOT-38 123
PCF8573T clock/calendar with serial 1/0 (12C bus) SO-16L, SOT-162A 123
PCF8574P remote 8-bit I/0 with I2C bus interface DIL-16, SOT-38 141
PCF8574T remote 8-bit I/O with I2C bus interface SO-16L, SOT-162A 141
PCF8576T universal LCD driver for low MUX rates

(1:1to 1:4);12C bus interface VS0-56, SOT-190 155
PCF8576U universal LCD driver for low MUX rates

(1:1to 1:4); 12C bus interface uncased in tray 155
PCF8577P LCD direct (32 segments) or duplex (64 segments)

driver with 12C bus interface DIL-40, SOT-129 191
PCF8577AP LCD direct (32 segments) or duplex (64 segments)

driver with 12C bus interface;

different slave address DIL-40, SOT-129 191
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type number

description

package code page

PCF8577T

PCF8577AT

PNA7509
PNA7518
SAA1043

SAA1044
SAA1057

SAA1060
SAA1061
SAA1062A

SAA1062AT
SAA1099

SAA1300
SAA3004P

SAA3004T
SAA3006
SAA3028

SAA5020
SAA5025D

SAAS5030
SAAB040A

SAA5040B
SAA5040C
SAA5041
SAAbB042

SAAB043
SAA5045

SAAB050
SAAB051
SAA5052

SAA5053
SAABQ054
SAA5055
SAA5056
SAAbLQ57

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

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

different slave address

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

subcarrier coupler circuit

radio tuning PLL frequency synthesizer
(SYMO I1)

LED display/interface circuit

LED driver/output port expander

LCD display/interface circuit

LCD display/interface circuit

stereo sound generator for sound effects
and music synthesis; uC controlied
tuner switching unit

remote control transmitter for infrared
operation

remote control transmitter for infrared
operation

low voltage infrared remote control
transmitter (RC-5)

infrared remote control transcoder (RC-5);
12C bus compatible

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 channel 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 ASCI|I)
teletext character generator (Hebrew)
teletext character generator (Cyrillic)

VS0-40, SOT-158A 191

VS0-40, SOT-158A 191

DIL-24,SOT-101 207
DIL-16, SOT-38WE-1 215
DIL-28, SOT-117 221
DIL-16, SOT-38 237

DIL-18, SOT-102HE 245
DIL-24, SOT-101A 255
DIL-24, SOT-101A 261
DIL-28, SOT-117 267

S0-28, SOT-136A 267

DIL-18,S0T-102CS 273
SIL-9, SOT-142B 289

DIL-20,S0T-146C1 293

S0-20, SOT-163A 293
DIL-28, SOT-117 303
DIL-16, SOT-382 317
DIL-24,SOT-101A 325

DIL-28, SOT-117D 335
DIL-24, SOT-101A 353

DIL-28, SOT-117 363
DIL-28, SOT-117 363
DIL-28, SOT-117 363
DIL-28, SOT-117 363
DIL-28, SOT-117 363
DIL-28, SOT-117 363
DIL-28, SOT-117D 383
DIL-28, SOT-117 391
DIL-28, SOT-117 391
DIL-28, SOT-117 391
DIL-28, SOT-117 391
DIL-28, SOT-117 391
DIL-28, SOT-117 391
DIL-28,SOT-117 391
DIL-28, SOT-117 391
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type number description package code page
SAABL070 peripheral I1C for viewdata (LUCY);

uC controlled DIL-40, SOT-129 415
SAAB230 teletext video processor (successor to SAA5030) DIL-28, SOT-117 445
SAA5B235 dataline slicer for VCR DIL-28, SOT-117 457
SAAB240A computer controlled teletext circuit (CCT)

625-line system (English, German, Swedish) DIL-40, SOT-129 463
SAA5240B computer controlled teletext circuit (CCT)

625-line system (ltalian, German, French) DIL-40, SOT-129 463
SAA5350 EUROM, CRT controller (CEPT standard) DIL-40, SOT-129 489
SAA5355 FTFROM, CRT controller DIL-40, SOT-129 517
SAA9001PB 317K-bit CCD memory DiL-28,SOT-117 545
SAA9001EB 317K-bit CCD memory DIL-28, SOT-87B7 545
SAAQ010 picture enhancement processor DIL-40, SOT-129 553
SAA9020 field memory controller DIL-24, SOT-101A 569
SAAS030 background memory controller DiIL-24, SOT-101B 583
SAAS040 computer controlled teletext extension DIL-28, SOT-117 593
SAA9050 digital multistandard decoder (12C bus interface) ~ DIL-40, SOT-129 603
SAA9057 clock generator circuit DIL-20, SOT-146 635
SAA9058 sample-rate converter DIL-20, SOT-146 641
SAB1164P sensitive 1 GHz divider-by-64; Rg = 1 k2 DIL-8, SOT-97A 647
SAB1165P sensitive 1 GHz divider-by-64; Ry = 0,5 k2 DIL-8, SOT-97A 647
SAB1256P sensitive 1 GHz divider-by-256 DIL-8, SOT-97A 653
SAB3013 6 function analogue memory; uC controlled DIL-16, SOT-38 659
SAB3035 computer interface for tuning and control

(CITAC); 8-DACs; 12C bus DIL-28, SOT-117 667
SAB3036 computer interface for tuning and control

(CITAC); without DACs; I1°C bus DIL-18,SOT-102HE 683
SAB3037 computer interface for tuning and control

(CITAC); 4-DACs; 12C 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-382 715
TBA120U sound i.f. amplifier/demodulator DIL-14, SOT-27 729
TBAS20S horizontal combination DIL-16, SOT-38 735
TCAB40 chrominance amplifier for SECAM or

PAL/SECAM decoders DIL-16, SOT-38 741
TCAB50 chrominance demodulator for SECAM or

PAL/SECAM decoders DIL-16, SOT-38 749
TCAGB60B 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 SiL-9,SOT-110B 771
TDA1015 1 to 4 W audio power amplifier SIL-9, SOT-110B 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-131B 811

xviii
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type number

description

TDA1512Q
TDA1514
TDA1520
TDA1520Q
TDA1520A

TDA1520AQ

TDA1521
TDA1524A
TDA1534
TDA2501

TDA2504P
TDA2504T
TDA2505
TDA2506
TDA2506T

TDA2507
TDA2507T
TDA2540
TDA2540Q
TDA2541

TDA2541Q
TDA2542

TDA2542Q

TDA2543
TDA2544

TDA25440
TDA2545A
TDA2546A

TDA2548
TDA2548Q

TDA2549

TDA2555
TDA2556

TDA2557
TDA2577A

TDA2578A

TDA2579

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

20 W hi-fi audio power amplifier;
complete SOAR protection

20 W hi-fi audio power amplifier;
complete SOAR protection

2 x 12 W hi-fi power amplifier
stereo/tone/volume control circuit
14-bit A/D converter

PAL/NTSC encoder

FM modem for VCR (8 mm)

FM modem for VCR (8 mm)

SECAM encoder (video games)

SECAM encoder; PAL/SECAM transcoding
SECAM encoder; PAL/SECAM transcoding

FM modulator controller
FM modulator controller
i.f. amplifier and demodulator; NPN tuners
i.f. amplifier and demodulator; NPN tuners
i.f. amplifier and demodulator; PNP tuners

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

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

AM sound i.f. circuit for French standard
i.f. amplifier and demodulator; MOS tuners

i.f. amplifier and demodulator; MOS tuners
quasi-split-sound circuit

quasi-split-sound circuit with

5,5 MHz demodulation

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

i.f. amplifier and demodulator

for multistandard TV receivers

dual TV sound demodulator (8-stage limiter)
quasi-split-sound circuit with dual

sound demodulators

dual TV sound demodulator (5-stage limiter)
sync circuit with vertical

oscillator and driver stages

sync circuit with vertical

oscillator and driver stages

sync circuit with synchronized

vertical divider system and output stages

INDEX
package code page
SBD-9, SOT-157B 811
SIL-9, SOT-131A 817
SIL-9, SOT-131A 823
SBD-9, SOT-157A 823
SIL-9, SOT-131A 829
SBD-9, SOT-157A 829
SIL-9, SOT-131B 835
DIL-18, SOT-102HE 845
DIL-28,SOT-117BE 857
DIL-16, SOT-38WE-2 865
DIL-24, SOT-101 871
S0-24, SOT-137A 871
DIL-28, SOT-117 881
DIL-24, SOT-101B 889
S0-24, SOT-137A 901
DIL-16, SOT-38WE-9 913
S0-16L, SOT-162A 913
DIL-16, SOT-38 921
QlL-16, SOT-58 921
DIL-16, SOT-38 929
QlL-16, SOT-58 929
DIL-16, SOT-38 937
QlL-16, SOT-58 937
DIL-18,SOT-102CS 945
DIL-16, SOT-38 951
QIL-16, SOT-58 951
DIL-16, SOT-38 959
DIL-18,SOT-102CS 965
DIL-16, SOT-38 971
QlL-16, SOT-58 971
DIL-24, SOT-101A 979
DIL-18, SOT-102HE 985
DIL-24, SOT-101BE 991
DIL-18, SOT-102HE 985
DIL-18, SOT-102HE 997
DIL-18, SOT-102HE 1011
DIL-18, SOT-102HE 1025
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TDA2581 control circuit for SMPS DiL-16, SOT-38 1041
TDA2581Q control circuit for SMPS QlL-16, SOT-58 1041
TDA2582 control circuit for PPS DiL-16, SOT-38 1053
TDA25820 control circuit for PPS QlL-16, SOT-58 1053
TDA2593 horizontal combination DIiL-16, SOT-38 1067
TDA2594 horizontal combination with transmitter

identification DIL-18,SOT-102CS 1075
TDA2595 horizontal combination with transmitter

identification and protection circuits DIL-18,SOT-102CS 1083
TDAZ611A 5 W audio power amplifier SiL-9, SOT-110B 1093
TDA2653A vertical deflection circuit; PIL-S4; 30AX

systems and monitors SBD-13, SOT-141B 1103
TDA2654S vertical deflection circuit; monochrome,

1109; tiny-vision colour, 90° SIL-9,SOT-1108 1111
TDAZ2655B vertical deflection circuit; colour and

monochrome, 900 DiL-12,S0T-150 1119
TDA2730 FM limiter/demodulator (VCR) DIL-16, SOT-38 1127
TDAZ2740 amplifier and drop-out identification

circuit (VCR) DiL-16, SOT-38 1135
TDAZ791 TV sound combination; volume, treble, bass DIL-16, SOT-38 1139
TDAZ2795 TV stereo/dual sound identification decoder DIL-18,S0T-102DS 1151
TDA3047P infrared receiver circuit; Vg = positive DIL-16, SOT-38 1157
TDA3047T infrared receiver circuit; Vg = positive SO-16L, SOT-162A 11567
TDA3048P infrared receiver circuit; V = negative DIL-16, SOT-38 1163
TDA3048T infrared receiver circuit; V5 = negative SO-16L,SOT-162A 1163
TDA3501 video control combination DIL-28, SOT-117 1169
TDA3505 PAL/SECAM video control with automatic

cut-off control; —(B--Y) and —(R—Y) input DIL-28,SOT-117 1177
TDA3506 PAL/SECAM video control with automatic

cut-off control; + (B--Y) and + (R—Y) input DIL-28, SOT-117 1185
TDA3510 PAL decoder DIL-24, SOT-101A 1193
TDA3540 i.f. amplifier and demodulator; NPN tuners DIL-16,SOT-38 1197
TDA35400 i.f. amplifier and demodulator; NPN tuners QlIL-16, SOT-58 1197
TDA3541 i.f. amplifier and demodulator; PNP tuners DIL-16,SOT-38 1197
TDA3541Q i.f. amplifier and demodulator; PNP tuners QlL-16, SOT-58 1197
TDA3560 PAL decoder DIL-28, SOT-117 1207
TDA3561A PAL decoder DIL-28, SOT-117 1217
TDA3562A PAL/NTSC decoder DIL-28, SOT-117 1229
TDA3563 NTSC decoder DIL-28, SOT-117 1245
TDA3564 NTSC decoder without RGB 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,S0OT-117 1291
TDA3590A SECAM processor circuit (improved TDA3590) DiL-24,SOT-101B 1299
TDA3592A SECAM/PAL transcoder DIL-24,SOT-101B 1315
TDA3651 vertical deflection circuit SIL-9, SOT-1108B 1329
TDA3651A vertical deflection circuit SiL-9, SOT-131B 1337
TDA3651AQ vertical deflection circuit SBD-9, SOT-157B 1337
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TDA3652 vertical deflection circuit SIL-9, SOT-131B 1345
TDA3652Q vertical deflection circuit SBD-9, SOT-157B 1345
TDA3653 60 V vertical deflection circuit with

protection circuit SIL-9, SOT-110B 1351
TDA3653A 60 V vertical deflection circuit with

protection circuit SIL-9, SOT-131B 1351
TDA3654 60 V vertical deflection circuit with

protection circuit; 90° and 110° SIL-9, SOT-131B 1359
TDA3654Q 60 V vertical deflection circuit with

protection circuit; 90° and 110° SBD-9, SOT-157B 1359
TDA3724 SECAM identification circuit for VCR DIL-18, SOT-102KE 1367
TDA3725 SECAM (L) chrominance signal

processor for VCR DIL-18, SOT-102KE 1369
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 1379
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 1397
TDA3765 NTSC chrominance signal processor for

VCR (VHS system) DIL-28, SOT-117 1405
TDA3771 video processor for VCR DIL-18,S0T-102CS 1413
TDA3780 frequency modulator for VCR DIL-18, SOT-102CS 1419
TDA3791 band selector and window detector DIL-16, SOT-38WE-2 1423
TDA3800G stereo/dual TV sound processor

(dynamic selection) DIL-28,SOT-117 1429
TDA3800GS stereo/dual- TV sound processor

(static selection) DIL-28, SOT-117 1429
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) DIL-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) SO-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) S0O-14, SOT-108A 1485
TDAA4306 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 B/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 multistandard decoder for —(B-Y)
. and —(R--Y) signals DiL-28, SOT-117 1559

TDA4556 multistandard decoder for +(B—Y)

and + (R-Y) signals DIL-28, SOT-117 1559
TDA4560 colour transient improvement circuit DIL-18,SOT-102CS 1567
TDAA4565 colour transient improvement circuit;

output signal 180 us less delayed DIL-18,SOT-102CS 1573
TDAA4580 video control combination with automatic

cut-off control DIL-28, SOT-117 1579
TDAS5030 mixer/oscillator for VHF tuner DIL-18, SOT-102HE 1595
TDAG800 video modulator circuit DIL-8, SOT-97A 1599
TDAB800T video modulator circuit S0-8, SOT-96A 1599
TDAB8400 computer interface prescaler-synthesizer DIL-18, SOT-102HE 1603
TDAB8405 TV and VTR stereo/dual sound processor

(12C bus control) DIL-28, SOT-117 1613
TDAB8440 video/audio switch for CTV receivers DiL-18, SOT-102 1623
TDA8442 12C bus interface for colour decoders DIL-16, SOT-38 1633
TEA1039 control circuit for SMPS SIL-9, SOT-110B 1641
TEAZ2000 PAL/NTSC colour encoder DIL-18, SOT-102 1653

xXii
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MAINTENANCE
TYPE LIST

PNA7507; A
SAA1056P
SAA1082P
SAA3027
SAB3034

SAF3019
TBAbL40
TBA750C; CQ
TDA2502
TDA2503

TDA3571B
TDA3576B
TDA3590
TDA3591
TDA3591A

TDA3650
TDA3701
TDA3710
TDA3720
TDB2033

TEA1002

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; uC 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)
SECAM processor circuit

SECAM processor circuit

vertical deflection circuit

PAL sync processor for VCR

chrominance signal/mixer for VCR

SECAM processor for VCR (successor TDA3725)
preamplifier for infrared remote control transmission

PAL colour encoder and video summer (successor TEA2000)
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J L 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

® | ow noise due to internal gain

® Bass emphasis can be increased by a double-pole low-pass filter
® Wide power supply voltage range

QUICK REFERENCE DATA

Supply voltage (pin 3) Vp=V3.18

Supply current (pin 3) lp=1l3
Maximum input signal with

d.c. feedback (r.m.s. value) Vi(rms)
Maximum output signal with

d.c. feedback (r.m.s. value) Vo(rms)
Volume control range Gy
Bass control range at 40 Hz AGy
Treble control range at 16 kHz AGy
Total harmonic distortion THD

Output noise voltage (unweighted; r.m.s. value)
at f =20 Hz to 20 kHz; Vp=12V;

for max. volitage gain Vno(rms)

for voltage gain G,, = —40 dB Vio(rms)
Channel separation

atGy=-20to+21,5dB Qeg
Tracking between channels

at Gy = —20to + 26 dB AGy,
Ripple rejection at 100 Hz RR
Supply voltage range (pin 3) Vp =V3.18
Operating ambient temperature range Tamb

typ.
typ. 35
typ. 2,5
typ. 3
--80to + 21,5
typ. 15
typ. + 15
typ. 0,3
typ. 310
typ. 160
typ. 60
max. 2,5
typ. 50
7,510 16,5
~30to + 80

dB
dB
dB
%

uv

dB

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

output R >

47k
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i

Vp
4,7 uF p p
. £
56 nF _l[ 220nF =51004F
—]— 18nF3F (1} |2009 +
14 13 12 1 3
VOLUME BASS & TREBLE SUPPLY
CONTROLLED CONTROLLED +
AMPLIFIER AMPLIFIER
4,7k
2,2 uF TDA1524A
left 15 17
wi > H PP +
bass
treble
RG <6000 volume
VOLUME BASS & TREBLE VOLUME /BALANCE TREBLE BASS
CONTROLLED CONTROLLED + CONTROL VOLTAGE CONTROL CONTROL
AMPLIFIER AMPLIFIER CONVERTER VOLTAGE VOLTAGE
CONVERTER CONVERTER
ght 2.21F 4
i
input 1l _‘i
5 6 7 8 lT:e 1 16 10 9
contour
—— m||2000
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../
41 R > f
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15nF == 100== 100== 100== 100==
;]/; ) nF; nF nF nFJ
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output volume balance treble bass 7290392

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

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

TDA1524A

56nF 'L J‘56nF

10k

7 7Z87199A

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

RATINGS

i
TDA1524A TDA1S24A
5(14) 6(13) 5(14) 61{13) 7(12) 811}

10kQ 33k l
L—||~~1~~-~ S S S W B S
+

56 nF

160§ l 2,2 u¥
e ]/; TZBI2004

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

Limiting values in accordance with the Absolute Maxirurm System {IEC 134)

Supply voltage (pin 3)
Total power dissipation
Storage temperature range

Operating ambient temperature range

Vp=V31g max. 20 V

Prot max. 1200 mW
Tstg -5% t0 + 1860 OC
Tamb ~30to +80 2C
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TDA1524A

D.C. CHARACTERISTICS

Vp=V3.18=12V; Tymp = 25 OC; measured in Fig. 1; Rg <600 2; R| >4,7 k2; C|_ < 200 pF;

unless otherwise specified

parameter symbol min. | typ. max. unit
Supply (pin 3)
Supply voltage Vp=V3.18 7,5 — 16,5 \%
Supply current

atVp=85V lp=1I3 19 27 35 mA

atVp=12V Ip=1I3 25 35 45 mA

atVp=15V lp=1l3 30 43 56 mA
D.C. input levels (pins 4 and 15)

atVp=85V V4,15—18 3,8 4,25 4,7 \Y)

atVp=12V V4, 15.18 53 | 59 6,6 \

atVp=15V V4,15-18 6,5 7,3 8,2 \
D.C. output levels (pins 8 and 11)

under all control voltage conditions

with d.c. feedback (Fig. 3)

atVp=85V V8,1 1-18 3,3 4,25 5,2 \Y

atVp=12V V8,11-18 4,6 6,0 7,4 \Y

atVp=15V Vg 11-18 5,7 7,5 9,3 Y
Pin 17
Internal potentiometer supply voltage

atVp=85V V17-18 3,56 3,75 4,0 \%
Contour on/off switch (control by 117)

contour (switch open ) —117 — — 0,5 mA

linear (switch closed) —l17 16 | — 10 mA
Application without internal potentiometer

supply voltage at Vp > 10,8 V

(contour cannot be switched off)
Voltage range forced to pin 17 V17-18 45 | — Vp/2-Vgg | V
D.C. control voltage range for volume,

bass, treble and balance

(pins 1,9, 10 and 16 respectively)

atV17.18=5V V1,9,10,16 1,0 | — 4,25 \

using internal supply V1,9,10,16 0,25 | — 3,8 \%
Input current of control inputs

{pins 1,9, 10 and 16) —|1,9,10,16 — - 5 HA

848
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Stereo-tone volume control circuit

TDA1524A

A.C. CHARACTERISTICS

Vp=V3.18=8,5V; Tamp = 25 °C; measured in Fig. 1; contour switch closed (linear position);

volume, balance, bass, and treble controls in mid-position; Rg < 600 ©; R|_> 4,7 k2; C|_ < 200 pF;

f =1 kHz; unless otherwise specified

parameter symbol min. typ. max. unit
Control range
Max. gain of volume (Fig. 5) Gy max 20,5 21,5 23 dB
Volume control range; Gy max/Gv min AGy 90 100 - dB
Balance control range; Gy = 0 dB (Fig. 6) AGy - —40 — dB
Bass control range at 40 Hz (Fig. 7) AGy +12 +15 - dB
Treble control range at 16 kHz (Fig. 8) AGy, +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: G,, = 20 dB Ris,15 10 - - 39

Gy =-40dB Ri4,15 - 160 — k2

Output resistance (pins 8 and 11) R08,11 — — 300 Q
Signal processing
Power supply ripple rejection

at Vp(rms) <200 mV; f =100 Hz; G, = 0dB RR 35 50 - dB
Channel separation (250 Hz to 10 kHz)

at Gy =—20to +21,56dB Qcg 46 60 - dB
Spread of volume control with

constant control voltage V1.1 =0,5 V17.18 AGy - - +3 dB
Gain tolerance between left and right

channel V1g.18 =V1.18 =0,5V17.18 AGy | R - — 1,5 dB
Tracking between channels

for Gy, = 21,5 to —26 dB

f =250 Hz to 6,3 kHz; balance adjusted at

Gy=10dB AGy, — - 2,5 dB
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TDA1524A

A.C. CHARACTERISTICS (continued)

parameter

symbol

min.

typ.

max.

unit

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

Input signal handling
at Vp=8,5V; THD = 0,5%;
f=1kHz (r.m.s. value)

at Vp=8,5V; THD =0,7%;
f=1kHz (r.m.s. value)

at Vp=12V; THD =0,5%;

f =40 Hz to 16 kHz (r.m.s. value)
at Vp=12V; THD =0,7%;
f=40 Hz to 16 kHz (r.m.s. value)
at Vp=15V; THD =0,5%;

f =40 Hz to 16 kHz (r.m.s. value)
at Vp=15V; THD =0,7%;
f=40 Hz to 16 kHz (r.m.s. value)

Output signal handling (note 2 and note 3)
at Vp=8,5V; THD = 0,5%;
f=1kHz (r.m.s. value)

at Vp=28,5V; THD = 10%;
f=1kHz (r.m.s. value)

at Vp=12V; THD = 0,5%;
f =40 Hz to 16 kHz (r.m.s. value)
at Vp.=15V; THD = 0,5%;
f =40 Hz to 16 kHz (r.m.s. value)

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)
for Gy =—3 dB (note 4)

Output noise voltage; weighted as DIN 45405
of 1981, CCIR recommendation 468-2 (peak value)
for maximum voltage gain (note 4)
for maximum emphasis of bass and treble
(contour off; G,, = —40 dB)

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)
for Gy = —16 dB (note 4)

Output noise voltage; weighted as DIN 45405
of 1981, CCIR recommendation 468-2 (peak value)
for maximum voltage gain (note 4)
for maximum emphasis of bass and treble
(contour off; G, = —40 dB)

Vi(rms)
Vi(rms)
Vi(rms)
Vi(rms)
Vi(rms)

Vi(rms)

Vo(rms)
Vo(rms)
Vo(rms)

Vo(rms)

Vno(rms)
no(rms)

Vno(m)

Vno(m)

Vno(rms)
no(rms)

Vno(m)

Vno(m)

1,4
1,8
1,4
2,0
1,4

2,0

1,8

2,5

2,4

3,2

3,2

2,0
2,2
3,0

3,6

260
70

890
360

310
100

940

400

200

uVv

uv

uVv

uVv

uv

uVv
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Stereo-tone volume control circuit TDA1524A

\_

parameter symbol min, | typ. | max. unit
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) Vho(rms) | — 350 | — wv
for G, = 16 dB (note 4) Vno(rms) — 110 | 220 uV
Qutput noise voltage; weighted as DIN 45405
of 1981, CCIR recommendation 468-2 (peak value)
for maximum voltage gain (note 4) Vno(m) — 980 | — uv
for maximum emphasis of bass and treble
(contour off; G, = —40 dB) Vhno(m) — 420 | — ny

Notes to characteristics
1. Equation for input resistance (see also Fig. 4)

160 kS

Rj= o
1+ Gy

; Gy max =12

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.

7286926

200
R.
i4,15 ——
(kQ) | BN
100
N
0
—-60 —40 -20 0 20 40

Gy (dB)

Fig. 4 Input resistance (R;) as a function of gain of volume control (G)). Measured in Fig. 1.
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TDA1524A

7286925

20
(dB)

0

-20

—40

-60

-80

Fig. 5 Volume control curve; voltage gain (G,)

3 4
Vi—1g (V)

as a function of control voltage (V1.1g).

Measured in Fig. 1 (internal potentiometer supply

from pin 17 used); Vp=8,5 V; f =1 kHz.

Fig. 7 Bass control curve; voltage gain (G,

7286923

—-—_—-
7~
-/
0 1 3 4
Vg_1g (V)

as a function of control voltage (Vg.1g).
Measured in Fig. 1 with single-pole filter

(internal potentiometer supply from pin 17 used);
Vp=8,5V;f=40Hz.

7286924

(dB) / \
-20

—40 / \

0 1 2 3 4
Vig-18 (V)

Fig. 6 Balance control curve; voltage gain (G,)

as a function of control voltage (V15.1g)-
Measured in Fig. 1 (internal potentiometer supply
from pin 17 used); Vp=8,5 V.

20 7286923
Gy
(dB) /
10 // i
/ T
0 // |
—10 /I
—-20 —
0 1 2 3 4
Vig—18 (V)

Fig. 8 Treble control curve; voltage gain (G,))

as a function of control voltage (V10.18).
Measured in Fig. 1 (internal potentiometer supply
from pin 17 used); Vp =8,5 V; f = 16 kHz.
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Stereo-tone volume control circuit

TDA1524A

7290390

10 102 103 104 f (Hz) 108

Fig. 9 Contour frequency response curves; voltage gain (Gy) as a function of audio input frequency.
Measured in Fig. 1 with single-pole filter; Vp=8,6 V.

7290391

F
20
Gy £
(dB)

—20

—40 foo

10 102 103 104 f (Hz) 108

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

20 H H H Piid H { H i 7286920

20 i :
10 102 103 104

i 1505
Fig. 11 Tone control frequency response curves; voltage gain (Gy) as a function of audio input
frequency. Measured in Fig. 1 with single-pole filter; Vp =8,5 V.
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TDA1524A

7286919

FERANAYE

10 102 103 104 f (Hz) 105

Fig. 12 Tone control frequency response curves; voltage gain (G,,) as a function of audio input
frequency. Measured in Fig. 1 with double-pole filter; Vp =8,5 V.

7286918
THD } R
(%) [
0’4 -_ ......
02
;
-
[
0 HA H H HER R
10 102 103 104 f (Hz) 108

Fig. 13 Total harmonic distortion (THD); as a function of audio input frequency. Measured in Fig. 1;
Vp = 8,5 V; volume control voltage gain at

Vo
Gy =20log — =0dB.
Vi
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Stereo-tone volume control circuit

TDA1524A

7286915
THD |
(%) :
0,4 |t b .........................
r i
L. ».\,‘.\. ........... v|=02 e
i S o
i T P ~~05V
02t \,_\;‘ . -...x\\»- /__/;.,__, SR g
.. : ~. A e %
S -\.\’( P - //:1,0V
e e . - P
St e v
- Tt g e e f
—— < el
0 - | R ! " N "
0 0,5 1.0 15 Vo (V) 20

Fig. 14 Total harmonic distortion (THD); as a function of output voltage (V). Measured in Fig. 1;

Vp=85V,;fi=1kHz

350

7286921

Vno(rms)

V) 300

250

200

e e ! S

150

100

w N =

50

-60 -—40

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

Fig. 15 Noise output voltage (Vno(rms): unweighted); as a function of voltage gain (Gy). Measured in

Fig. 1; f = 20 Hz to 20 kHz.

-20

0 20 40 60
Gy (dB)

’
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DEVELOPMENT DATA
This data sheet contains advance information and TDA1534

specifications are subject to change without notice.

14-BIT ANALOGUE TO DIGITAL 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-compen-
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) Vp typ. 5V
Negative supplu voltage 1 (pin 6) —VN1 typ. 5V
Negative supply voltage 2 (pin 9) —VN2 typ. 17V
Signal-to-noise ratio S/N typ. 84 dB
Linearity error typ. +% LSB
Total power dissipation Ptot typ. 500 mW
Operating ambient temperature range Tamb —20to +70 OC
Storage temperature range Tstg —55 to + 160 ©C
Resolution 14 bits
Full scale input current IES typ. 4 mA

PACKAGE OUTLINE
28-lead dual in-line; plastic (with internal heat spreader) (SOT-117BE).
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TDA1534

5 |s 1
24 J \ SUCCESSIVE :
COMP, »| APPROXIMATION M comemet 4
i REGISTER (SAR) 2
-1+
25
+
_ CONTROL
LOGIC
23 -
— TDA1534 28
v —_—
, OFFSET BINARY
REFERENCE | | cLOCK
\ SOURCE OSCILLATOR

D.A. CONVERTER

10 |11 (12|13

14

1516 (17|21 22

20 |19 |18 26

27

PIN DESIGNATION

1 start conversion

2 status out

3 data out

4 data strobe

5 positive supply voltage

6 negative supply voltage 1
7 oscillator input

8 oscillator input

9 negative supply voltage 2
10 .

11 decoupling binary

12 weighted current

13 ] sources

14

Fig. 1 Block diagram.

15
16
17
18
19
20
21
22
23
24
25
26
27
28

[—

decoupling binary
weighted
current sources

Iref1

Iref2

Iref3

decoupling binary
weighted current sources
offset binary input
analogue signal input
analogue ground
oscillator

oscillator

digital ground

7280636
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14-bit analogue to digital converter TDA1534

DEVELOPMENT DATA

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 (CML) 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

RATINGS

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

Positive supply (pin 5) Vp OQto7 V
Negative supply voltage (pin 6) —-VN1 Oto7 V
Negative supply voltage (pin 9) —-VN2 0to20 V
Storage temperature Tstg —55 to + 150 OC
Operating ambient temperature range Tamb -20 to + 70 °C
Total power dissipation Ptot derating curve (Fig. 2)

CHARACTERISTICS (see application circuit Fig. 4)
Vp=5V;=VN1=5V;-VN2=17V; Tgmp =+ 25 OC, unless otherwise specified.

parameter symbol min. typ. max. unit
Positive supply voltage (pin 5) Vp 4 5 6 \Y
Negative supply voltage 1 (pin 6) —-VN1 - 5 — \Y
Negative supply voltage 2 (pin 9) —-Vn2 16,5 17 18 \%
Positive supply current Ip - 30 40 mA
Negative supply current —INT — 37 45 mA
Negative supply current -IN2 — 10 13 mA
Total power dissipation Piot — 500 — mwW
Resolution — 14 - bits

Analogue input

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

Temperature coefficient
pin 23 short-circuited TC - t.b.f. — 10°5/K

Zero-offset
offset-binary current switched off

Offset voltage —Vo 10 20 30 mV
Temperature coefficient TC - t.b.f. - uV/K
Offset current lo — 500 - nA
Temperature coefficient TC - t.b.f. - nA/K
Linearity
Linearity error — % - LSB
Linearity

from —20 to + 70 ©C — % — LSB
Offset binary current 18O 0,45-lgg | 0,60-1gg | 0,65-1fg | 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

DEVELOPMENT DATA

TDA1534

\_

parameter symbol min. typ. max. unit
Start conversion (pin 1)
Input current

VL (0,8 V) -l - — 16 mA

Vi (>2,0V) I — - 40 uA
Data, strobe, status (pins 3, 4 and 2)
Output current

VoL (0,6 V) 13,4,2 6,4 16 — mA

Von (>2,4V) —-|3’ 4,2 160 400 — MA
Conversion time

Cop.27 =220 pF £ 1% tc - 8,5 - us
Signal width (pin 1)

start conversion tsc 0,2 - tc us
Delay time (pin 2)

status out tsp - 60 - ns
Set-up time (pin 3)

data out tDS - 25 - ns
Pulse duration (pin 4)

data strobe high tDSH - 125 - ns

at a sample rate of 44 kHz.

Signal-to-noise ratio within 10 Hz and 20 kHz bandwidth of a 1 kHz full scale sinewave, generated
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TDA1534

4 7280638
)
(W)
3 N\N
2
N
AN
q
1
N
0 0 50 100 150
Tamb (°C)

Fig. 2 Power derating curve.

—] tSC
START ‘ [~
CONVERSION l

—» |« 15D

STATUS L

c

- —>| |« tosw

TETTTETT

DATA oUuT

7280637

Fig. 3 Switching times waveforms.
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14-bit analogue to digital converter

DEVELOPMENT DATA

J l TDA1534

;‘;J= [],’(}’1 TDA1535 DIGITAL
CONTROL 8]
2 1100
. 13
input
10k0 14
- 1
12
Y +
11
10 115 [2 |9 |6
-
22
270k @1 . 100 100
] TP nF nF
i} ]/:
2 7 2
100 pF VN1 Vp
1KQ
7
(+5V) (=5V) (=17V)
Yoo VN1 VN2
L1 1
Is le lo 1
2k0
3| data
2 SUCCESSIVE > out
g »| APPROXIMATI | LEVEL 1, 4] data
oM REGISTER (SAR) CONVERTERS| ] strobe
> status
iI
25
e +
_ CONTROL
[ LOGIC
23 y
i 28| digi
N TDA1534 | digital
470nF y 1 ground
, OFFSET BINARY 3
REFERENCE cLocK
_— -
820l SOURCE OSCILLATOR
L N D.A. CONVERTER
10 |11 |12 [13 |14 |15 |16 |17 |21 ] 22 20 |19 [18 {26 27
ox = I L = 1,2 162 It
470nF = = -4 - L« )
T T T T T 220DF 7280639
b d 4. .33

;nF
4

Fig. 4 Application and test circuit.

All earthed components connected to analogue ground (pin 25).
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TDA2501

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 900 (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. 14V
Storage temperature Tstg —65 to +150 °C
Operating ambient temperature Tamb —-25to +70 ©C

PACKAGE OUTLINE
16-lead DIL; plastic with internal heat spreader (SOT-38WE-2).
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TDA2501
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X
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8 1809700 + SUBCARRIER 1 'D
PAL _‘_f_'l'_ﬂ > OSCILLATOR | Tisopr
i L 22pF ] 10 pF
ref. level ;;150 pF
4 4 7
. 4Q ADDER 9
(B=Y) > MODULATOR AND > T+ >
(B-Y) AMPLIFIER 560
AP J
4Q Vp
(R—Y) MODULATOR CLAMP
(R=Y)
ref.level y I 6
\j‘t 7 3 10 uH
MULTIPLEXER 10 J
sync pulse v
>4v 1 AN ref
|
UNBALANCE UNBALANCE 6 100 uF
CORRECTION CORRECTION
2
3 4 " 7290239
= = 22nF == 22nF

~ 22 nF
>

%

Fig. 1 Block diagram. Also test and application diagram.
(1) R=0,885 (2 7 fC); for PAL f= 4,433 619 MHz, R=963 2 and C = 33 pF.
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PAL — NTSC encoder TDA2501

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 (V). 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 inputd.c. Vs.16 reference voltage ®
Ve-16 (R-Y) V12.16 V10-16
(B-Y) (V) (vl
(V) min. (V)* max. (V)* min typ. max.
5,6 2,4 3,3 2,3 3,0 3,5
6,0 > Vigf— 1,4V 3,8 2.4 3,3 3,9
7,0 >Vief— 14V 4,8 2,6 4,0 4,7
8,0 > Vigf — 1,4V 5,8 2,8 48 5,5
9,0 > Vet -14V 6,8 3,0 55 6,3
10,0 > Vigi— 1,4V 7.8 3,2 6,3 7,1

* Minimum 2,4 V.
**AtVg—22V.
¢ Minimum values at 0,2 Vg + 1,2 V.
Typical values without pull-up or pull-down resistor.
Maximum values at 0,8 Vg — 0,9 V.

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:
Vg = LOW; output = sc x (B-Y) +s¢’ x (R-Y)
Vg = HIGH; output = sc x (B-Y) —sc’ x (R-Y)
in which sc’ = subcarrier

sc = 900 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 800 mV, with a corresponding
current range of +250 to —150 pA.

Phase shift

To obtain a 90° 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 900 shift. The capacitor value must be limited to 33 pF to minimize subcarrier
distortion.

The resistor required between pins 2 and 14 is 0,885 (2 7 fC).
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TDA2501

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=V g (Zmj> 1400 ). The
same RC network generate the 90° 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 Vg.16 Vp max. 132 V
Total power dissipation see derating curve (Fig. 2)
Storage temperature range Tstg —65 to +150 OC
Operating ambient temperature Tamb —25 to +70 °C

) 7290238
Ptot
(W) \
\\
1 <
\
N\
\§
N\
\
\\
\
\
0
-50 0 50 100 150
Tamb (°c)

Fig. 2 Power derating curve.
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PAL — NTSC encoder

TDA2501

D.C. CHARACTERISTICS

V6-10=—V16-10 =3 V: Tamb = 25 OC; see Fig. 1

Single power supply
Dual power supply
positive
negative
Supply current
at pin 10
positive (pin 6)
negative (pin 6)
Limitation d.c. level
oscillator feedback

Nominal amplitude input signal
a.c. peak-to-peak

Input voltages (R-Y) and (B-Y)
zero d.c. level

Required level sync input
HIGH
LOW

Required level PAL pulse (H/2)
HIGH
LOW

Input current sync input
V7=Vp+1V

Input current PAL input (H/2)
Vg=Vi0t+t08V

Output chroma voltage swing
(R-Y)=(B-Y)=14V
subcarrier pulse = 0,5 V

Amplitude of suppressed
subcarrier

Input currents

Vg4 =Vio
V11 =V10
V13 =V10
Vs =Vig
V12 =Vio

Vig = Vi +t23V
Input impedance (R-Y)
Input impedance (B-Y)

Ve-16

V6-10
-V16-10

V9(p-p)

Vg

111
113

12
114
Z5

Z12

min. typ. max.
5,6 6 10
2 3 5
2,3 3 5
-1 0 3,5
28 40 64
28 40 64
-30 0 +30
- 1 1,4
2,4 33 3,9
4 — Vp
- - V1o
Vi10+0.8 — Vp
-Vp — 0
— 4 15
- 1,5 5
— — 1,4
0 7 16
0 1,6 5
0 1,5 5
0 1,56 5
0 9 30
0 9 30
- 6 —
— 160 -
— 160 —

mA
mA
mA

mV

UA

uA
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J | TDA2504

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

® Automatic level control circuit (ALC)

® Frequency modulator (in combination with the CCO)

® H.F. output buffer

Playback

o 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

® [nternal voltage/current stabilizer

® Record/playback switching circuit

QUICK REFERENCE DATA

} for microphone

Supply voltage (pin 14) Vp=V14-1 typ. 5V
Supply current (pin 14)
for record at Vog.1 > 2,0V Ip=114 typ. 17 mA
for playback at Vog.1 < 0,8V Ip=114 typ. 20 mA
RECORD
Preamplifier + ALC
A.F. output voltage at V; =2 mV Vo typ. 600 mV
Total harmonic distortion
atVi=2mV THD typ. 0,3 %
at V=40 mV THD typ. 05 %
Signal-to-noise ratio related to
Vo =600 mV; Rg = 1 k2 S/N typ. 60 dB
Modulator
A.F. input current for Af = 100 kHz Alm typ. 2,8 nA
H.F. output stage (pin 13)
Output voltage (peak-to-peak value) Vo(p—p) typ. 25V
PLAYBACK
Current controlled oscillator (CCO)
Nominal frequency fcco typ. 1,6 MHz
Limiter + S/H amplifier
A.F. output voltage at Vi = 10 mV Vo typ. 435 mV
Signal-to-noise ratio at Vg = 435 mV S/N typ. 56 dB
Total harmonic distortion at Vi = 10 mV THD typ. 05 %

PACKAGE OUTLINES

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

June 1984 871



TDA2504
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ALC = automatic level control
CCO = current controlled oscillator

Fig. 1 Block diagram.
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FM modem for video recorders

TDA2504

RATINGS

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

Supply voltage (pin 14) Vp=V141 max. 13,2 V
Total power dissipation Piot see Fig. 2
Storage temperature range Tstg —55to + 150 °C
Operating ambient temperature range Tamb —20to+ 70 ©C
4 7291414
Prot
(w)
\
3 N
2 \
2 L
1 —
3 Ry \1\
\§
% 50 100 15
Tamb (°C)

(1) SOT-101 with internal heatspreader.

(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.
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TDA2504

D.C. CHARACTERISTICS

Vp =5V, Tamp = 25 OC; 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=Vi4.1 4,75 5,0 13,2 Vv
Reference voltage (pin 17)* Vrief=V17-1 - 2,7 - \
Supply current (pin 14)
record at V0.1 > 2,0V Ip=114 - 17 - mA
playback at V9.1 < 0,8 V Ip=1l14 - 20 - mA
Total power dissipation
record at Vog.1 > 2,0V Piot -~ 85 - mW
playback at Vpp.1 <0,8 V Ptot — 100 - mW
Input voltage
pins 2, 3, and 4 V2, 3,4-1 - 3,0 - \
pin 6 Ve-1 - 2,1 - \%
pin 8 Vg.1 - 1,9 — \
pin 15 V15.1 — 2,7 — \
pins 18, 19 V18,19-1 - 2,7 - \
Output voltage
pin 12 V121 — 2,1 — \
pin 13
record V13-1 - 3,7 - \
playback V131 - Vp - \Y
Input current
pin 17 -l17 - - 500 uA

* Temperature drift V7.1 = typ. 0,5 mV/OC.
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FM modem for video recorders TDA2504

A.C. CHARACTERISTICS

Vp=5V;Tamp=25°C; fj=1,6 MHz (h.f.), Af = 100 kHz, ., = 1 kHz measured in Fig. 6, unless
otherwise specified.

parameter symbol | min. | typ. max. | unit

PLAYBACK PART (V0.1 < 0,8 V)
H.F. amplifier/limiter

Sensitivity (PLL locked) Vi — 100 300 |uV
Signal-to-noise ratio
at Vi =300 uV S/N — 50 - dB
atVi=10mV S/N - 56 — dB
A.M. rejection
at V=300 uVv « - 45 — dB
atVi=10mV o — 50 — dB
Input conductance die — tbf — us
Input capacitance Cie — tbf — pF

Current controlled oscillator (CCO)

Nominal frequency (adjustable with Rg_1) fcco — 15 - MHz
Capture range (deviation from 1,5 MHz)

at V;=10mV Afcco | — 150 - kHz
Temperature coefficient TC - 300-10°¢ | — K-t

Phase detector

A.F. output voltage (pin 7)
atVi=10mV Vo — 435 - mV

Output impedance 1Zo] — 100 — k&2

Hold time setting circuit
(HID pulse is 25 Hz with a duty factor of 50%)
HID input (pin 5)

Input voltage HIGH ViH 2,0 — 'Vp \Y)
Input voltage LOW ViL 02 | — 0,8 \
Input current HIGH liH - - 1 HA
Input current LOW —liL 10 ‘ - - MA
Hold time pulse (pin 24)

with adjustable resistor R13 = 50 k£2 and K

C16=1nF tHold |3 | — 33 |uws

with fixed resistor R13 = 33 k€ and o

C16=1nF tHold | — l 20 — us
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TDA2504

A.C. CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
PLAYBACK PART (continued)

Sample and hold circuit (pin 12 to pin 6)

Total gain Vo/V;

with resistor R2 + R3 = 27 kQ Gy tot -2 0 +2 dB
Gain of input amplifier (adjustable)

Output impedance (pin 12) 1Zs| - - 300 Q
Maximum a.f. output voltage (THD < 1%) Vo — — 500 mV
D.C. voltage shift during hold pulse AV 199 - 20 - mV
Residual hold pulse V121 - thf - mV
Delay of HID pulse to hold pulse tq E 1 — us
Overall performance (H.F.input to A.F. output)

(fyF = 1,5 MHz; Af = 100 kHz; f, = 1 kHz)

Output voltage at V;= 10 mV V121 - 435 - mV
Signal-to-noise ratio at Vj = 10 mV S/N - 56 - dB
Total harmonic distortion THD — 0,5 — %
RECORDING PART (V9g.1>2,0V)

(A.F. input frequency f; = 1 kHz)

Preamplifier for microphone

Open loop voltage gain Go — 98 — dB
Closed loop voltage gain (note 1) G¢ 52 52,5 53 dB
A.F. output voltage

at THD = 1% Vo - - 1 Y

at THD = 0,2% Vo — 0,9 - Y
Noise input voltage (r.m.s. value)

Rg=1k&2; B =60Hzto 15 kHz Vn(rms) — 1,2 20 uVv
Input impedance 1Z;l 100 — — k&2
Output current (pin 16) lo - - 1 mA
Automatic level control (ALC)

A.F. output voltage variation

at AV; = 26 dB (note 2) AVg - 1 3 dB
ALC timing for AV; = 20 dB (note 3)

limiting time ] — 10 50 ms

level setting time tg — 5 50 ms

recovery time (without R12 =1 MQ) tr 50 300 — s
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FM modem for video recorders TDA2504

parameter symbol min. typ. max. unit
Preamplifier + ALC
A.F. output voltage with ALC

atVi=2mV Vo - 600 - mV
Total harmonic distortion with ALC

atVi=2mV THD - 0,3 1 %

at Vi=40mV THD - 0,5 3 %
Signal-to-noise ratio

related to Vo =600 mV; Rg = 1 kQ;

B = 60 Hz to 15 kHz (see also Fig. 4) S/N — 60 - dB
Current controlled oscillator (CCO)
Frequency shift from playback to record Afcco - 5 20 kHz
Input current (pin 8)

for Af =100 kHz lim - 40 - KA
Modulator (pin 15 to pin 13)
A.F. input current

for Af =100 kHz at pin 13 Alpg - 2,8 - nA
Total gain V/V1q

with R14 = 100 k2 (note 4) Gy tot - 7,5 — dB
H.F. output stage (pin 13)
Output voltage Vo 2 2,5 - \%
Output resistance R13-1 1,0 1,2 14 k2
Record/playback switching circuit
Switching voltage level (pin 20)

for record VHIGH 2,0 — 8,0 \

for playback Viow - - 0,8 \
Switching current level (pin 20)

for record IHIGH - - 5 A

for playback ILow 100 60 - uA

Notes

1. The minimum closed loop gain is restricted to 35 dB; see also Fig. 4.
2. With respect to Vj = 2mV; Rg = 1 k§2; see also Fig. 5.

3. With respect to V= 1,2 mV; see also Fig. 3.

4. Total gain adjustable with R14.
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TDA2504
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FM modem for video recorders

TDA2504
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— — — 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.
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Fig. 5 Automatic level control as a function of source resistor Rg; a.f. output voltage (AVg) = 1dB.
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a.f. input
NOISE Vp "
| | to low pass filter
REDUCTION (+4,75V 1.5MHz
Rsl |1kQ '
y / S B P . +13,2V)
modulator h.f.
REC PB P input p output
R12 f c9 Cc11 C16 I
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00nF
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+|c15 playback R14 nF
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7291417

(1) R2 + R3 determines gain of amplifier
(2) R3 + C4 = low-pass filter

(3) micro poco

REC = record

PB = playback

HID = head identification pulse

Fig. 6 Application diagram; also used as test circuit.
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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 is intended to be used with the sync
generator SAA1043 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 ‘\}oltage " V5.1 typ. 6V
Supply current Ig typ. 80 mA
Reference voltage Vg.1 typ. 4,2 V
Clamping pulse voltage V121 typ. 6V
Clamping pulse current 12 typ. 0,51 mA
Frame input current 113 typ. 0,3 mA
Chrominance switching voltage Vig1 > 2V
Colour killer switching voltage V141 > 4V
Storage temperature Tstg —65 to +150 °C
Operating ambient temperature Tamb —-25t0 +70 °C

PACKAGE OUTLINE
28-lead dual in-line; plastic (SOT-117).
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SECAM encoder 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. OQutput sync demodulator (connected to INPUT of low-pass filter).
22. Input sync demodulator (connected to output of band-pass filter).
23. OQutput 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 fyy/ pulse, the signal
connected to the FM modulator is sequentially (R-Y) if fy/9 = HIGH and (B-Y) if fj/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 SECAM 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 0°, 1800, 09, 180° and so on
from line to line 09, 09, 18009, 00, 0°, 180° and so on.
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TDA2505

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

. Divider-by-2

. Demodulator

. Buffer amplifier

. Comparators

. Pulse shaper

“~o® a0

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 (IEC 134)

Supply voltage V5.1 max. 132 V
Total power dissipation see derating curve
Storage temperature Tstg —65 to + 150 °C
Operating ambient temperature Tamb —25to0 +70 ©C
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SECAM encoder

CHARACTERISTICS
Al voltages refer to pin 1 (GND). Values measured in test circuit Fig. 1. Tgmp =25 °C; V5.1 =6 V.

TDA2505

parameter symbol | min. typ. max. unit
Supply voltage V5.1 55 6,0 10 \Y)
Supply current

Voga =0V I - 60 — mA

Vog =9V Ig — 80 - mA
Reference voltage (pin 9) Vief 4,0 4,2 4,4 Y,
Output voltage blanked chrominance

(V14 HIGH) Vo 4,0 4,2 44 \Y,

Vo inverts after frame pulse Vi3 =LHL Vo Vief £ (V3 — Vyef)
QOutput amplitude FM modulator \Z 0,9 1,0 11 \%
Input current phase switch and

chrominance blanking 13 — 3 6 uA

| Modulator tuning current sink current at Vg > Vg
| source current at Vg < Vg; V7=3,06 V lg 163 - 305 kA

Bias current gain-control 17 0 — 1 HA
Input voltage (R-Y) and (B-Y) clamped Vg 10 | Vo—0/1 Vg Vg+0,1| V
Inputs bias currents (R-Y) and (B-Y) I8,10 - - 15 wA
Bias voltage H/2 input V11 11 1,2 1,3 \Y,
Input current clamping pulse V12 = Vg 112 0,4 0,31 0,8 mA
Input current frame pulse V13 = Vg 113 0,1 0,3 0,5 mA
Input current chrominance blankingat Vi4=6V | l14 - 40 50 LA
Switching voltage chrominance blanking

input signals Via 1,7 - 1,9 \
Switching voltage colour killing Via 3,6 - - \
Frame identification
Voltage LOW VisL Vg—0,1| Vg Vg+0,1| V
Maximum voltage Vig Vg+0,5 Vg+0,7] Vg+1 \
Level during line clamping; V14 >4V Vig Vg—0,1] Vg Vg+0,1} V
Ramp current from 7th to 15th line

from start frame pulse 15 0,2 0,25 03 mA
Input impedance (ref. freq.) Z16 - 10 — (39
Input impedance (ref. freq.) Z18 — 10 — k2
Input impedance (zero freq.) 297 - 10 - k&
Input impedance (zero freq.) Z19 - 10 - k&
Buffer input bias current 120 — - 1,5 uA
Bias voltage demodulator input Voo 1,8 1,0 2,2 \)
Demodulator output current polarity

polarity = V9o — 2V x V23 — Vef 121 0,7 09 1,1 mA
Maximum deviation zero level frequencies Afy - 20 — kHz
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TDA2505
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SECAM encoder TDA2505
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TDA2506

SECAM ENCODER

GENERAL DESCRIPTION

The TDA2506 converts colour-difference signals (D'R and D'B) into sequential, frequency modulated
signals according to the SECAM system. The signals (D'R) and (D’B) are the colour difference signals
before low-frequency pre-emphasis; D'R = -1,9 (R-Y) and D'g = #1,56(B-Y). The circuit is intended
for use in video cameras, games, recorders and players, PAL-SECAM transcoding circuits and SECAM
test signal generators.

Synchronizing pulses required for operation of the TDA2506 may be obtained from a universal sync
generator SAA1043 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 V4.2 typ. 5V
Supply current 14 typ. 45 mA
Reference voltage V7.2,V22.24 typ. 35V
Operating ambient temperature range Tamb —25t0 +70 °C
Storage temperature range Tstg —65 to +150 °C

PACKAGE OUTLINES
24-lead DIL; plastic (with internal heat spreader) (SOT-101B).
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SECAM encoder TDA2 506

Pin functions

. Chrominance signal output.

. Ground.

. Input to chrominance blanking stage from high-frequency pre-emphasis and band-pass filter.
. Positive supply voltage.

. Input to clamping and blanking stage from low-frequency pre-emphasis filter.
. Output from sequential amplifier to low-frequency pre-emphasis filter.

. Reference voltage output.

. D'R signal input.

. H/2 pulse input (required only it specific phase sequencing is desired).

10. D'g 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.

©CONOOODWN =

FUNCTIONAL DESCRIPTION

Input clamp and sequential amplifier

This circuit clamps the zero levels of the D'R and D’R 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'B 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’B* 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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TDA2506 J L

FUNCTIONAL DESCRIPTION (continued)

COMPOSITE SYNC
SO O | A ) O 8
2nd half picture —H—H—H—MHJL

CHROMINANCE

BLANKING (V43) ﬂ H ﬂ r
1st half picture
2nd half picture —ﬂ——ﬂ—j

VERTICAL SYNC

(V2) — f—
=90 us
COMPOSITE SYNC _*r_——_‘*
PULSE |e— 4,8 + 0,1 us —»|
[ L—— D'RINPUT (Vg)
CHROMINANCE I polarity depends
BLANKING PULSE [ 72+01us on pre-emphasis
v 20, : ;
(V43) > e 08us inversion
H/2 PULSE ———__I F_
(Vo) ,
0 PP — D'g INPUT (V4q)
HORIZONTAL SYNC
PULSE
(V1)
2-05us 2-05us 216us 7280558
Fig. 2 Survey of input signals in relation to composite sync.
Vig=Vp
V
I
Vig=—5
Vig=0V
N R N T T
control input centre frequency RED D’R signal centre frequency BLUE D'g signal
atpin 15 7280555.1

Fig. 3 Timing pulse output (pin 18) and resulting control input (pin 15).
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SECAM encoder TDA2506

Switched-gain summing amplifier and limiter

Inputs into the summing amplifier are the sequential D'R* and D'B* 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'g* gain). An offset is also introduced between the black levels of the D'R* and D'g*
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'g* waveforms. The centre frequencies of 4 406,250 kHz for the D'R* signal

and 4 250,000 kHz for the D'g* 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) 09, 1800, 09, 1800, repeating;
horizontal scan (line to line) 090, 00, 1809, 00, 00, 1809, repeating.
Chrominance blanking stage

The frequency modulated colour difference signals are passed via high-frequency pre-emphasis and
band-pass filters te 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 IdR and IdB; 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’'g*
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'g* signals. The reference voltage levels are supplied to pin 15
from the TDA2507 in a sequence that is time-related to D'R*/D’g* switching. The levels are sampled
and then held for D'R* using capacitors at pins 16 and 17, and for D'g* using capacitors at pins 19
and 20.
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FUNCTIONAL DESCRIPTION (continued)

HORIZONTAL SYNG [+ ]2]3]a]s|e 7| 8]oftw]|[n]2]a]a]n]e]m]
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omownance  JLILJLILL LA NN AN

BLANKING (V43)

VERTICAL SYNC I I

(V42)

SAWTOOTH CURRENT
(114)

(a) First vertical identification

HorzontaLswe | | ) | | 1 L L L1 b 11 L]
(V1)
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VERTICAL SYNC , l

V42)

SAWTOOTH CURRENT
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(b) Second vertical identification
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CHROMINANCE || || ” H || H ” ” H ” ” ” ” “ ” “ || ||
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VERTICAL SYNC | l

V42)
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(c) Third vertical identification
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BLANKING (V13)
VERTICAL SYNC I |

Vq2)

SAWTOOTH CURRENT
(l14)

(d) Fourth vertical identification 7280559

Fig. 4 Vertical identification generation.
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SECAM encoder TDA2 506

RATINGS

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

Supply voltage Va1 max. 13,2 V
Total power dissipation Ptot see Figs 5and 6
Operating ambient temperature range Tamb —-25t0 +70 ©C
Storage temperature range Tstg —65 to +150 °C

7280554

Piot

(W) \
3

N\

0 50 100 0

15
Tamb (°C)

Fig. 5 Power derating curve
for DIL package (SOT-101B).
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TDA2506

CHARACTERISTICS

Vp =V4.2=5V;Tamp = 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=Vga.2 4,75 5 7 \%
Supply current lp=1l4 30 45 60 mA
Reference voltage (pin 7) V7.2 3,35 35 3,65 \Y
Reference voltage (pin 22) V22.24 3,35 35 3,65 \
Pulse shaper (pins 9,11 and

12, emitter follower inputs;

pin 18, collector output)
Bias current (pin 9,11,12) 19,111,112 - - 10 HA
Input resistance (pin 9,11,12) Rg,R11,R12 200 - - k2
Input pulse amplitude

(pin 9,11,12) Vo,V11,V12 2 - - v
Timing pulse output (pin 18)

high level Visg 47 - - \

intermediate (Vp/2) level V1ig 2,3 - 2,7 \%

low level V1is - - 0,3 \
Pulse separator (pin 13,

emitter follower)
Input resistance R13 100 — - k&2
Chrominance blanking pulse

amplitude Vi3 3,6 - - \
D’'R*/D'B* blanking pulse

amplitude (colour killing) Vi3 1,7 1,8 1,9 \
Vertical identification

sawtooth generator (pin 14)
Voltage clamping level Via V22—7 mV V22 | V2+7 mV \
Ramp current (occurs in lines

7 to 15 after vertical sync) tl14 50 70 85 HA
Maximum voltage level V1ia V292+0,6 Vo2+0,7 V22+0,8 \Y
Minimum voltage level Viag V22-0,8 Vo22-0,7 V22—-0,6 \%
Voltage level during line blanking| V14 V22—7 mV V22 | Voo+7 mV \Y
Inputs D'R*, D'g* (pins 8 and 10)
Signal level during clamping

(18,110 = £ 50 nA) Vg, V1o V7-20 mV V7 | V7+20 mV \
Input bias current 18,110 - — 1,5 A
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TDA2506

parameter symbol min. typ. max. {unit
Sequential amplifier output

(pin 6)
(Pins 8 and 10 a.c. coupled

to fixed d.c. voltage)

D.C. output Vg 1,6 (V710 mV 1,85 |V
2

Output resistance Re — 12 16 Q2

Amplifier voltage gain (pin

8 or 10 to pin 6) Gg,10-6 1,46 1,5 1,54
Clamping and blanking stage

(pin 5)

Input voltage (clamped;

g =+ 50 uA) Vg V29—-10 mV Voo [V22+10mV |V
Input bias current Ig — — 1,0 LA
Modulator control circuit

(pin 15, buffer amplifier

non-inverting input)

Bias current 15 — — 1,25 | uA
Permitted input signal d.c.

levels Vig 2 — 43 |V
FM modulator output

(pin 23, emitter follower)

Output resistance Ro3 - 50 70 | Q
High d.c. output level at

Vo1 =4V V23 V22-0,85 - V92-0,7 |V

Output signal amplitude Vo3 0,9 1,0 1,1 |V
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TDA2506

CHARACTERISTICS (Continued)

parameter symbol min. typ. max. | unit
Chrominance blanking stage

(pin 3, emitter follower

input; pin 1, amplifier

output)
Input current 13 — — 15 | A
Input resistance R3 300 - — | k&
Required d.c. level of input

signal V3 - V7 - |V
Output resistance R1 - - 5 |Q
Temperature coefficient of

output d.c. level TC - 1,8 — |ImV/K
Amplifier gain G3-1 1,70 1,75 1,80
Qutput d.c. level during

blanking(V13 = HIGH) V1 Vv7-0,76 Vv7-0,70 V7-0,60 |V
Output d.c. level unblanked

(V3 =V7;V13=LOW) V1 Vv7-0,76 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 — 14406,250 +2 —  kHz
Centre frequency BLUE fos — 14250,000 +2 — kHz
ldent. frequency RED * fidR — |4756,250 £ 35 —  kHz
Ident. frequency BLUE * fidB — 13900,000 + 35 — kHz
Minimum frequency RED ** —fRr — 14126,250 = 10 — kHz
Maximum frequency RED ** +R — 14686,250 + 10 —  kHz
Minimum frequency BLUE ** —fB — 14020,000 +10 —  kHz
Maximum frequency BLUE ** | +fg — 14480,000+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) (Vg = + 250 mV deviation from clamping

level).
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APPLICATION INFORMATION
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(1) Signal amplitude for 75% colour bar (EBU) = 0,5 V (peak-to-peak value).
(2) For Vp=4,75t05,3V, C17 = C20 = 0,68 uF; for VP >53 V, C17=C20= 2,2 uF.

Fig. 6 Application using TDA2507 with PLL tuning: Vp=5V.
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TDA2506T

SECAM ENCODER

GENERAL DESCRIPTION

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

Synchronizing pulses required for operation of the TDA2506 may be obtained from a universal sync
generator SAA1043 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

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

QUICK REFERENCE DATA

Supply voltage V4.2 typ. 5V
Supply current 14 typ. 45 mA
Reference voltage V7.2,V22.24 typ. 35V
Operating ambient temperature range Tamb —25to0 +70 °C
Storage temperature range Tstg —65 to +150 °C

PACKAGE OUTLINES
24-lead mini-pack ; plastic (S0-24 ; SOT-137A).
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Fig. 1 Block diagram.
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SECAM encoder TDA2506T

Pin functions

1. Chrominance signal output.

. Ground.

. Input to chrominance blanking stage from high-frequency pre-emphasis and band-pass filter.
. Positive supply voltage.

. Input to clamping and blanking stage from low-frequency pre-emphasis filter.
. Output from sequential amplifier to low-frequency pre-emphasis filter.

. Reference voltage output.

. D'R signal input.

. H/2 pulse input (required only if specific phase sequencing is desired).

10. D' 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.

OCONOOOAWN

FUNCTIONAL DESCRIPTION

Input clamp and sequential amplifier

This circuit clamps the zero levels of the D'R and D’B 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'g 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’B* 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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0

FUNCTIONAL DESCRIPTION (continued)
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Fig. 2 Survey of input signals in relation to composite sync.
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Fig. 3 Timing pulse output (pin 18) and resulting control input (pin 15).
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SECAM encoder TDA2506T

Switched-gain summing amplifier and limiter

Inputs into the summing amplifier are the sequential D'R* and D'B* 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'B* gain). An offset is also introduced between the black levels of the D'R* and D'g*
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'g* waveforms. The centre frequencies of 4 406,250 kHz for the D'R* signal

and 4 250,000 kHz for the D'g* 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) 090, 18090, 00, 1800, repeating;
horizontal scan (line to line) 09, 00, 1809, 09, 00, 1809, 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 IdR and |dB; 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'g*

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'g* signals. The reference voltage levels are supplied to pin 15
from the TDA2507 in a sequence that is time-related to D'R*/D’g* switching. The levels are sampled
and then held for D'R* using capacitors at pins 16 and 17, and for D'g* using capacitors at pins 19
and 20.
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FUNCTIONAL DESCRIPTION (continued)
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Fig. 4 Vertical identification generation.
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SECAM encoder TDA2506T

RATINGS

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

Supply voltage V4.1 max. 13,2 V
Total power dissipation Ptot see Fig. b
Operating ambient temperature range Tamb —25to +70 ©°C
Storage temperature range Tstg —65 to +150 ©C

7280553.1

1,5
Ptot
(W)
1
~N
\ ]
0,5
N\
N
0
0 50 100 150
Tamb(oc)

Fig. 5 Power derating curve.

a = device mounted on a ceramic substrate.
b = device mounted on a printed circuit board.
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TDA2506T

CHARACTERISTICS

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

parameter symbol min. typ. max. unit
Supplies
Supply voltage (pin 4) Vp=V4.2 4,75 5 7 \%
Supply current Ip=l4 30 45 60 mA
Reference voltage (pin 7) V7.2 3,35 3,5 3,65 \Y
Reference voltage (pin 22) V22.24 3,35 3,5 3,65 \%
Pulse shaper (pins 9,11 and

12, emitter follower inputs;

pin 18, collector output)
Bias current (pin 9,11,12) 19,111,112 - - 10 HA
Input resistance (pin 9,11,12) Rg,R11,R12 200 — - kQ
Input pulse amplitude

(pin 9,11,12) Vo,V11,V12 2 — — \Y
Timing pulse output (pin 18)

high level Vi1g 4,7 - - \Y

intermediate (Vp/2) level V18 23 - 2,7 Vv

low level Vis - - 0,3 \
Pulse separator (pin 13,

emitter follower)
Input resistance R13 100 - - kQ
Chrominance blanking pulse

amplitude Vi3 3,6 — — Vv
D’'R*/D'B* blanking pulse

amplitude (colour killing) V13 1,7 1,8 1,9 \%)
Vertical identification

sawtooth generator (pin 14)
Voltage clamping level Via V22—7 mV Voo | V22+7 mV \Y
Ramp current (occurs in lines

7 to 15 after vertical sync) tl4 50 70 85 HA
Maximum voltage level Via V22+0,6 V22+0,7 V22+0,8 \
Minimum voltage level V14 V22-0,8 V22-0,7 V22-0,6 Y
Voltage level during line blanking| V14 V22—7 mV Voo | Voo+7 mV \%
Inputs D'R*, D'g* (pins 8 and 10)
Signal level during clamping

(1,110 = = 50 uA) Vg, V10 V7-20 mV V7 | V7+20 mV \%
Input bias current 18,110 — — 1,5 RA

908
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i
SECAM encoder TDA2506T i
|
|
parameter symbol min. typ. _max. unit
Sequential amplifier output
(pin 6)
(Pins 8 and 10 a.c. coupled
to fixed d.c. voltage)
D.C. output Vg 16 [V7—10mV 1,86 |V
2
Output resistance Re - 12 16 [
Amplifier voltage gain (pin
8 or 10 to pin 6) Gg,10-6 1,46 1,5 1,54
Clamping and blanking stage
(pin 5)
Input voltage (clamped;
lg =+ 50 pA) Vs V22—-10 mV Vo2 [V22+10mV |V
Input bias current I5 — - 1,0 |pA
Modulator control circuit
(pin 15, buffer amplifier
non-inverting input)
Bias current 115 — -~ 1,25 |uA
Permitted input signal d.c.
levels Vig 2 - 43 |V
FM modulator output
(pin 23, emitter follower)
Output resistance R23 - 50 70 |
High d.c. output level at
V21=4V V23 V22-0,85 - V20-0,7 |V
Output signall amplitude Vo3 0,9 1,0 1,1 |V
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TDA2506T

CHARACTERISTICS (Continued)

parameter symbol min. typ. max. | unit
Chrominance blanking stage

(pin 3, emitter follower

input; pin 1, amplifier

output)
Input current 13 - - 15 |uA
Input resistance R3 300 - - |k
Required d.c. level of input

signal V3 - V7 - |V
Output resistance R1 - - 5 1Q
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 — 1 4406,250 +2 —  kHz
Centre frequency BLUE fos — |4250,000 £2 —  kHz
Ident. frequency RED * ﬁdR — | 4 756,250 + 35 — kHz
Ident. frequency BLUE * fidB — 13900,000 + 35 —  kHz
Minimum frequency RED ** —fR — 14126,250 + 10 —  kHz
Maximum frequency RED ** +HR — 14686,250+10 — kHz
Minimum frequency BLUE ** —fB — 14020,000 +10 —  kHz
Maximum frequency BLUE ** | +fg — | 4480,000 £10 — kHz

*  The ident. frequencies are also the maximum and minimum output frequencies of the encoder.
** Values are valid for 756% colour bar saturation (EBU) (Vg = + 260 mV deviation from clamping

level).
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APPLICATION INF

chrominance
signal
output

Ve

(1)

D'g signal input
H/2 pulses

D'g signal input
horizontal sync
pulses

vertical sync

pulses
chrominance
blanking pulses
composite blanking
pulses

colour-killer
pulses

ORMATION
v 1k
P T < BF494
BAND-PASS high-frequency pre-emphasis
FILTER
4,
,33MHz S
13uH 120pF | |619k0
TKO 4y, )
REF (from pin 7)
« 1 24
—2 23 > > 1 16
56 (1 4700F
]
8 22 VREF4T 2 30 o
4 180 pF 470 nF + nF
4 6,8 uF
22 J— 47“F"L' 2 l
nF 7 4
7 470nF 77 Vo 150PF 77
—1s RN ’ rl_ 8 1 VREF (from pin 2)
BC548 20— + 2
105k 22 uF nF 14 +— VREF (from pin 2)
6 220nF J: l
19 I N A r 13—<4— H-drive
TDA2506 fy output ¢=————14  TpA2507 ,p|
timing pulse
1 > 5 330
7 470
@ A
+ \ VReF S
17—
J; ; (from pin 2) 6.8uF
4 7 470nF 77 220nF X
low-pass filter
——{——s 16— —RN Nam 150pF
11— —<-VREF (from pin 2)
9
470nF 0,9mH 15mH T 2 PF
10 15 7 10—<—VREF (from pin 2)
39nF 22nF 1k0
—_——n 14 ———{8 9 VREF
(from pin 2)
2 13 BAND-PASS
51k FILTER
8.2k 2,1 MHz
BA318 ) l 1k0
(x2)

8,2k} @

(1) Signal amplitude for 75% colour bar (EBU) = 0,5 V (peak-to-peak value).
(2) For Vp=4,75t0 5,3V, C17=C20=0,68 uF; for Vp>53V, C17=C20=2,2 uF.

Fig. 6 Application using TDA2507 with PLL tuning: Vp=5V.
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TDA2507
TDA2507T

FM MODULATOR CONTROLLER

GENERAL DESCRIPTION

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

The IC is intended for use with the SECAM 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 Vp=V3-6 typ. 5V
Supply current at Vp = 5 V and with both PLL circuits

functioning 13 typ. 40 mA
Reference voltage Vog typ. 35V
Operating ambient temperature range Tamb ~25to0 +70 ©C
Storage temperature range Tstg --65 to +150 °C

PACKAGE OUTLINES

TDA2507 : 16-lead DIL; plastic (with internal heat spreader) (SOT-38WE-9).
TDA2507T: 16-lead mini-pack; plastic (SO-16L; SOT-162A).
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Fig. 1 Block diagram.
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FM modulator controller : TDA2507
TDA2507T

Pin functions
1. FM signal input (from TDA2506 pin 23).
. Reference voltage output.
. Positive supply voltage.
. Horizontal sync output (f4 = 4 406,250/282 = 15,625 kHz).
. Timing pulse input (from TDA2506 pin 18).
. Ground.
. Control signal output to TDA2506 via low-pass filter.

0 N O O WN

. Input to synchronous demodulator from band-pass filter.
9. Output to band-pass filter.
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 oscillators.
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 f 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'g* 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'g* FM signal (1 line);
repeating. The selection of D'R* or D'B* FM signal is a feature of the timing of the input at pin 5.
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TDA2507

Vs=Vp —
V5=Vp/2 _I_
V5=0V
440625MHz | DRs | 4,250MHz Dg- | 440625 MHz | Dy
7280560 FM SIGNAL FM SIGNAL FM SIGNAL

Fig. 2a Timing pulse waveform showing multiplexer output sequence.

7295530

0

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 sequential 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. 132 V
Total power dissipation Ptot see Fig. 3

Operating ambient temperature range Tamb —251t0 +70 ©°C
Storage temperature range Tstg —65to +150 ©C
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FM moduiator controller TDA?2 507
TDA2507T

CHARACTERISTICS

Vp=V3.6=5V; Tamb = 25 9C; all voltages are with reference to ground; unless otherwise specified.

parameter symbol min. typ. max. unit
Supplies

Supply voltage (pin 3) Vp=V3sg 4,75 5 7 \%
Supply current at V14 = V10 =V2 Ip=13 - 35 — mA
Supply current at V14 = V2 ip=13 — 20 — mA
Reference voltage (pin 2) Vog 3,38 3,5 3,6 \%

Phase-lock loops
D.C. level at pins 11 and 15 (oscillator

tuning capacitor outputs) V11,Vis 24 2,6 28 \%
Amplitude of oscillation at pins 11 and

15 (peak-to-peak value) V11(p-p) | _ 130 _ mv

V15(p-p) |

Current into pins 11 and 15 when

V12,Vig = 1,5V (see Fig. 4) 111,115 - 130 — HA
Limiting values for VCO control voltages

at pins 12 and 16 V12,Vie 08 - 19 Y,
Qutput resistance at pin 4

(fH output); V4 = HIGH R4 5,1 6,8 8,5 39
Input resistance at pin 13 (fi4 input) R13 200 - — k2
Amplitude of fH pulse required at pin 13

(duty factor and timing are not important) Vi3 2 — — \%
FM input buffer
Input resistance at pin 1 (FM signal input) R1 180 - - k&
Switching level of FM input V1 2,2 2,3 2,4 \
Required input amplitude V1 0,5 — 2,0 \Y

Pulse shaper input

Input resistance at pin 5 (timing pulse
input Rsp 200 - — k&
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 Vg 1,60 1,68 1,76 \Y

Demodulator output current from
pin 7 (see Fig. 5)

output current at ‘A’ —ly 0,6 0,9 1,2 mA
output current at ‘B’ +ly 1,2 0,9 0,6 mA
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TDA2507

7280563.1
1,2
Prot
(W) N\
0,8 \\
b \N\2
N\
0,4 \
N\,
]
0 50 100 150
Tamb (°c)
Fig. 3 Power derating curve.
a = device mounted on a ceramic substrate.
h = device mounted on a printed circuit board.
A [ B
I
I11.145 Vg 1,7V
(uA)
+200 Vyq.Vq5<2,6V e .
+100 !
/ Ve i 35V
R :
0 oz\.. T8 VipVig ) l
100 \\ e+ A
\ | .
v 7 0
200 14V15>26V T~
7280561 —1mA
i 7280564
Fig. 4 Graph showing current into Fig. 5 Graph showing demodulator
pins 11 and 15 against voltage at output current from pin 7 (typical
pins 12 and 16 (typical values). values).
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FM modulator controller

)

TDA2507
TDA2507T

APPLICATION INFORMATION

VREF
P 2
4,40625 f l I
MHz - 425MHz T 1kQ 1kQ
270 pF 270 pF - r——I—
BAND-PASS | FILTER
47 pF 170 2,17 MHz (see Fig. 10)
VREF T
16 15 14 13 12 11 10 9
TDA2507 :.E 22nF
FM i 2 3 4 5 6 7 8
signal ) T T - -
o | e
B - 1,5mH 09mH control
470 o 4 ontro
B I > sana
=A4TufF 'ianpu; output
]; ;L : L 33pF 18pr 8.2kQ
v <
wer s | I
VREF Vp REF—>
LOW-PASS FILTER 7780567
Fig. 6 Application of TDA2507 using two crystals for tuning; Vp=5V.
o VREF
1 T !
— — . S o Y
_I’_ 1
440625
iHz 2 6,8 uF 110 T
470nF S S
BAND-PASS | FILTER
A7 pF 330 2,17 MHz (see Fig. 10)
o T
/REF _T
Y 150 pF
1 i |
15 15 13 12 il 10 9
TDA2507 ==22nF
FM 1 2 3 4 5 6 8
signal S
input I Lﬂ S
- “tazo b 1,5mH 0,9mH control
l_nF _I_ timing Y YV g YYY -~ signal
= 4}7: pulse output
]; J; input 33pF == 18pF smr
Y I
4 4 H
VREF Vp VRep ~F
- LOW-PASS FILTER 7780568

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

APPLICATION INFORMATION (continued)

VREF
/f ¥ P P
6,8 uF 6,8 uF 1k 1kQ
' ' 1 I
==330nF 330nF
v v BAND-PASS | FILTER
33q REF 330 R*EF 217MHz | (see Fig. 10)
T 150 pF %150 pF
16 15 14 13 12 ik 10 9
TDA2507 == oonF
M 1 2 3 4 5 6 7 8
signal
input | +
1,5mH 09mH control
470 timing ’ signal
nF 47 pulse output
l I‘ HF input 33pF ==18pF | |82kQ
Ve Vet VREF AVT T
LOW-PASS FILTER 7280569

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

7280565
0
attenuation group
(dB) delay
(us)
20 § 10
+ 08
40 + 1 06
-
70N
/,/ \\ 04
\
e \\
60 i ~ 02
-7 ~.
- \\s—d
+ 0
05 1 2 3 4

frequency (MHz)

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

Note
See data sheet TDA2506 for TDA2506/TDA2507 application using PLL tuning.
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TDA2540
TDA2540Q

TELEVISION LF. 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 V1113 typ. 12V
Supply current 111 typ. 50 mA
I.F. input voltage at f = 38,9 MHz (r.m.s. value) V1.16 (rms) typ. 100 upV
Video output voltage (white at 10% of top sync) V12(p-p) typ. 2,7V
I.F. voltage gain control range Gy typ. 64 dB
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB
A.F.C. output voltage swing for Af = 100 kHz AVg.13 typ. 10 V

PACKAGE OUTLINES

TDA2540 : 16-lead DIL; plastic (SOT-38).
TDA2540Q: 16-lead QIL; plastic (SOT-58).
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Fig. 1 Block diagram.
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Television i.f. amplifier and demodulator TDA2540

TDA2540Q

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage V1113 max. 132 V
Tuner a.g.c. voltage V4.13 max. 12V
Total power dissipation Piot max. 900 mW
Storage temperature Tstg —55 to + 125 °C
Operating ambient temperature Tamb —25 to +60 °C
CHARACTERISTICS (measured in Fig. 5)

typ. 12 V

Supply voltage range V1113 10210132 V

The following characteristics are measured at Tymp = 25 °C; V{113 =12 V; = 38,9 MHz

I.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) gp. :gg ﬁx
Differential input impedance |Z1—16 ] typ. a;ﬁlénpléarallel
Zero-signal output level V12.13 typ. 6+03 V*
Top sync output level V1213 typ. 29 t::\’?; x
I.F. voltage gain control range Gy typ. 64 dB
Bandwidth of video amplifier (3 dB) B typ. 6 MHz
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB**

. . . typ. 4 %
Differential gain dG < 10 %

o

Differential phase dy t<\/p. 1(2)0

*

So-called ‘projected zero point’, e.g. with switched demodulator.
V, black-to-white
Vn(rms) 3t B=5MHz

**S/N =
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TDA2540
TDA2540Q

CHARACTERISTICS (continued)

. > 46 dB
Int | 1,1 MHz: blue*
ntermodulation at 1, z: blue typ. 60 dB
vellow* > 46 dB
typ. 50 dB
> 46 dB
MH %%
at33 z typ. 54 dB
-3,2dB
-10dB
-132dB -132dB
-30dB spectrum for ~ -30dB spectrum for
yellow blue
SC. cC. PC. sC. CC. PC. 7266331,

S.C.: sound carrier level
C.C.: chrominance carrier level J with respect to top sync level
P.C.: picture carrier level

Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast.

P.C.
GENERATOR
38,9 MHz
GENERATOR > ATTENUATOR |—  TEST | | SPECTRUM
33,4 MHz CIRCUIT ANALYZER
7276178
v
C.C. VY —F—+2v
GENERATOR manual gain control;
34,5 MHz adjusted for blue: V,,_,3=4V
Fig. 3 Test set-up for intermodulation.
20 Vo at4,4 MHz 36dB 20| Vo at 4,4 MHz
* log ——— +3, . *x og ——— .
% Vgat 1,1 MHz 9V, at 3,3 MHz
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Television i.f. amplifier and demodulator TDA2540

TDA2540Q
L . typ. 4 mV
|
Carrier signal at video output < 30 mv
. . . typ. 20 mV
2nd harmonic of carrier at video output < 30 mv
White spot inverter threshold level (Fig. 4) typ. 6,6 V
White spot insertion level (Fig. 4) typ. 4,7 V
Noise inverter threshold level (Fig. 4) typ. 1,8 V
Noise insertion level (Fig. 4) typ. 38 V
External video switch (VCR) switches off
the output at: V14-13 < 1.1V
V213 7276177.1
(V) i
. . 7t !
white spot lnverter__66 !||
threshold level ! {
zero—signal level, EL_ \
white level (CCIR) ™ >/ ~ = ;
white spot insertion 5t ;
— 47
level
noise insertion level — 3,8 ar . — |
| I ]
top sync level 3,07 3} "
I
L i
noise inverter 18 2t i
threshold level . ‘l'l
‘] L
0
time

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

Tuner a.g.c. output current range Ia 10to 0 mA
Tuner a.g.c. output voltage at |4 = 10 mA V4.13 < 03V
Tuner a.g.c. output leakage current

V14-13=5V;Vg.13=12V Ia < 15 wA

. . > 10V

Maximum a.f.c. output voltage swing AVg.13 typ. 1 v
Detuning for a.f.c. output voltage swing Af tvp. 100 kHz

of 10V < 200 kHz
A.F.C. zero-signal output voltage v typ. 6 V

(minimum gain) 5-13 4t08 V
A.F.C. switches on at: V6-13 > 32V
A.F.C. switches off at: V6-13 < 15V
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APPLICATION INFORMATION

e

tuner a.g.c. ¢

tuning voltage

39 4 330[7 afc. switch
kﬂ” W 0 J
10 nF
T2 3 4 5 -2
: L3I
if input  Z=12 TDA2540 = i/%*»:
100
pF | ‘
16 15 14 13 12 L___l
|
ST — i i
10 nF
7276192.2
r
| l6soq
L
z
22nF:?_' :::‘!y?
w v
videc
output

Fig. 5 Typical application circuit diagram; Q of L1 and L2 = 80; f = 38,9 MHz.
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TDA2540

Television i.f. amplifier and demodulator

TDA2540Q
12 7272940.1
§ T T TT7 1] B e
V.13 [ 117 1T 17
(V) T 10 1
—4 4 _
6 I >
10
-
i i ] 1]
/
0
—4 -3 ) 1 38,9 +1 +2 43 +4
f (MHz)
12 o o 7272938.1
T \
v
5-13 ]
(V) : \
B 1T \ |
. HEEEN \ 1
6 ]
41111
IS \ i
_ \ T
] 117 117
1] \
\
0
—100 kHz 38,9 MHz +100 kHz

Fig. 6 A.F.C. output voltage (Vg.13) as a function of the frequency.
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TDA2540

TDA2540Q
70 7271828
S/N
(dB) typ T T T |
/!
v
50 A
7
7
7
7
7
7
30 v
/]
/
/|

V.

/
10

0 20 40 Vq.16(dB) 60

(0dB =100 uV)

Fig. 7 Signal-to-noise ratio as a function of the input voltage (V1.16).
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TDA2541
TDA2541Q

TELEVISION LF. 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 V1113 typ.
Supply current 111 typ.
I.F. input voltage at f = 38,9 MHz

(r.m.s. value) V1.16(rms) typ.
Video output voltage (white at 10% of top sync) V12(p_p) typ.
I.F. voltage gain contro! range Gy typ.
Signal-to-noise ratio at V; = 10 mV S/N typ.
A.F.C. output voltage swing for Af = 100 kHz AVg.q3 typ.

12V
50 mA

100 uV
27V
64 dB
58 dB
10 V

PACKAGE OUTLINES

TDA2541 : 16-lead DIL; plastic (SOT-38).
TDA2541Q: 16-lead QIL; plastic (SOT-58).
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—— SYNCHRONOUS PREAMPLIFIER
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Fig. 1 Block diagram.
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Television i.f. amplifier and demodulator TDA2541

TDA2541Q

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage V1113 max. 13,2 v
Tuner a.g.c. voltage V4.13 max. 12V
Total power dissipation Piot max. 900 mw
Storage temperature Tstg —b5 to+ 125 ©C
Operating ambient temperature Tamb —256to +60 °C
CHARACTERISTICS (measured in Fig. 5)

typ. 12V

Supply voltage range V1113 10,210 13,2 V

The following characteristics are measured at Tymp = 25 °C; V11.13 = 12 V; f= 38,9 MHz

I.F. input voltage for onset of a.g.c. (r.m.s. value) V1.16(rms) 2’0. ]gg Z://
Differential input impedance |Z1.16 | typ. iiﬁlzmp'p:arallel
Zero-signal output level v typ. 5,95 v*
variation 12113 0,35 V
Top sync output level V12:13 ty2p.85 to 3’?2 x
I.F. voltage gain control range Gy typ. 64 dB
Bandwidth of video amplifier (3 dB) B typ. 6 MHz
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB**
0y
Differential gain dG e 13 ;
typ. 20
Differential phase dy <Yp 160

*

So-called ‘projected zero point’, e.g. with switched demodulator.
*x Vo black-to-white
S/N = .

Vn(rms) at B =5 MHz
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TDA2541
TDA2541Q

CHARACTERISTICS (continued)

Intermodulation at 1,1 MHz: blue typ. 60 dB
yollow* > 46 dB
typ. 50 dB
x% > 46 dB
at'3,3 MHz tvp. 54 dB
-3,2dB
-10dB
-13,2dB -13,2dB
-30dB spectrum for ~ -30dB spectrum for
yellow blue
SC. CC RC. SC. CcC PC. 72663311

S.C. :sound carrier level
C.C. :chrominance carrier level with respect to top sync level
P.C. :picture carrier level

Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast.

P.C.
GENERATOR
38,9 MHz
GENERATOR z ATTENUATOR |— TEST | | SPECTRUM
33,4 MHz CIRCUIT ANALYZER
7276178
\
C.C. §—f:|—— +12 V
GENERATOR manual gain control;
34,5 MHz adjusted for blue: V,,_153=4V
Fig. 3 Test set-up for intermodulation.
01 Vo at 4,4 MHz 3 . Vg at 4,4 MHz
* o + 3,6 dB. * (o] T ———
9 Vg at 1,1 MHz 9 Vg at 3,3 MHz
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Television i.f. amplifier and demodulator TDA2541

TDA2541Q
Lo . typ. 4 mV
Carrier signal at video output < 30 mvV
. . . typ. 20 mV
h
2nd harmonic of carrier at video output < 30 mV
White spot inverter threshold level (Fig. 4) typ. 6,6 V
White spot insertion level (Fig. 4) typ. 4,7 V
Noise inverter threshold level (Fig. 4) typ. 18 V
Noise insertion level (Fig. 4) typ. 38 V
External video switch (VCR) switches off
the output at: V1413 < 1,1V
V12-13 7276177.1
(V) A
. ) 7t i
white spot inverter 66 !||
threshold level ' |
zero—signal level, 5 7___'_ l,
white level (CCIR) ' ] !
white spot insertion 47 5t '
level ’ J/
noise insertion level — 3,8 ar . —1 |
|
top sync level 3,07 3 —I—I 'l
I
noise- inverter 2t ,‘
threshold level 18 i
|
1 {
0
time

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

Tuner a.g.c. output current range la O0to10 mA
Tuner a.g.c. output voltage at I = 10 mA V413 < 03V
Tuner a.g.c. output leakage current

V14-13=11V;V413=12V Ia < 15 uA
Maximum a.f.c. output voltage swing AVg 13 t>yp. 1? x
Detuning for a.f.c. output voltage swing of 10 V Af t<yp. ;gg t:i
A.F.C. zero-signal output voltage v typ. 6 V

(minimum gain) 5-13 4108 V
A.F.C. switches on at: Vg-13 > 32V
A.F.C. switches off at: V6.13 < 16 V
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APPLICATION INFORMATION
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L ke ‘f k2
tuner a.g.c. € 7N . &~} —&——p tuning voltage
. 2,2 MQ
39 EJ'i f 330 [_% <« a.f.c. switch
k&2 1uF : !
L “+f @ L T
4
10 nF = 1 pF
e e
' L boLt L2
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if input  =='2 TDA2541 =1 o = !
nF pF | ] 100 | i
| i pF ! |
16 15 14 13 12 11 10 9 e _l e
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. e 7Z276192.2A
L
[Isso Q
i t — +12V
22nF = 1uF =10 l E
; - K T .5 —08uF
/2 72 v % %/.

Fig. 5 Typical application circuit diagram; Q of L1 and L2 =~ 80; f, = 38,9 MHz.

OlrGevadl
lrGeval

I




Television i.f. amplifier and demodulator
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TDA2541
TDA2541Q

7271828

70

S/N
(dB) typ T2

30 v

10
0 20 40 Vq.16(dB) 60

(0dB =100 uV)

Fig. 7 Signal-to-noise ratio as a function of the input voltage (V1.1g).
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TDA2542
TDA2542Q

TELEVISION IF. AMPLIFIER AND DEMODULATOR

The TDA2542 is an i.f. amplifier and demodulator circuit for E and L standards in colour and black

and white television receivers using p-n-p tuners.
It incorporates the following functions:

— gain-controlled wide-band amplifier, providing complete i.f. gain

— synchronous demodulator

— video preamplifier

— a.f.c. circuit which can be switched on/off by a d.c. level, e.g. during tuning
— a.g.c. circuit

— tuner a.g.c. output (p-n-p tuners)

QUICK REFERENCE DATA

Supply voltage V1113
Supply current 111
I.F. input voltage at f= 32,7 MHz

(r.m.s. value) V1.16(rms)
Video output voltage (peak-to-peak value) V12(p_p)
I.F. voltage gain control range Gy
Signal-to-noise ratio at V; = 10 mV S/N
A.F.C. output voltage swing for Af =100 kHz AVg.13

typ.
typ.

typ.
typ.
typ.
typ.
typ.

12V
50 mA

100 upVv

3V
64 dB
58 dB
10 V

PACKAGE OUTLINES

TDA2542 : 16-lead DIL; plastic (SOT-38).
TDA2542Q: 16-lead QIL; plastic (SOT-58).

January 1980
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§__ »- a.f.c. output
k] AF.C. AF.C.
SYNCHRONOUS - OUTPUT
REFERENCE DEMODULATOR AMPLIFIER
AMPLIFIER
3 [ a.f.c. switch
1 ,)
VIDEO 12 video
T SYNCHRONOUS PREAMPLIFIER > output
L ey GAIN DEMODULATOR
CONTROLLED 3 mAl
16 v’ I.F. AMPLIFIER |
ﬁ /
3
4 A.G.C. DETECTOR
tuner a.g.c.
output
3 14
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Fig. 1 Block diagram.
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Television i.f. amplifier and demodulator

TDA2542
TDA2542Q

RATINGS

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

Supply voltage

Tuner a.g.c. voltage

Total power dissipation

Storage temperature

Operating ambient temperature

CHARACTERISTICS (measured in Fig. 2)

Supply voltage range

V1113
V4.13
Ptot
Tstg
Tamb

V1113

max. 13,8 V
max. 12V
max. 900 mw
—55to+ 125 OC
—25to+60 ©C

typ- 12V
10,2t0 13,8 V

The following characteristics are measured at Tamp = 25 °C; V11.13 = 12 V; f= 32,7 MHz

I.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

I.F. voltage gain control range

Bandwidth of video amplifier (3 dB)
Signal-to-noise ratio at V; = 10 mV

Differential gain

Differential phase

*S/N =

V, black-to-white

Vh(rms) at B =5 MHz ’

V1-16(rms)

|21-16 |

V1213
V12(p-p)
AV12.13
GV

B

S/IN

dG

dy

typ. 100 wVv
< 150 uV
2 k&2 in parallel
typ. with 2 pr;
typ. 29 Vv
> 4 v
< 0,5 dB
typ. 64 dB
typ. 6 MHz
typ. 58 dB*
typ. 4 %
< 10 %
typ. 20
< 100

January 1980
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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 I4 = 10 mA

Tuner a.g.c. output leakage current
V14.13=3V;V4.93=12V

Maximum a.f.c. output voltage swing

Detuning for a.f.c. output voltage swing
of 10V

A.F.C. switches on at:

A.F.C. switches off at:

A.G.C. detector reference voltage

Af

V6-13
V6-13
V14.13

typ. 4
< 30
typ. 20
< 30

Oto 10
< 0,3
< 15
> 10
typ. 11
typ. 100
< 200
> 3,2
< 1,5
typ. 39

mV
mV

mV
mV

mA

HA

kHz
kHz

\
\
\

940
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APPLICATION INFORMATION

+28 V

tuner a.g.c. ¢

10 nF

i.f. input =

A

tuning voltage

a.f.c. switch

10 nF

N)

15 k2

L2
-+-3
‘ I
| |
[00 | !
oFLn_i’
74
7284196

Fig. 2 Typical application circuit diagram; Q of L1 and L2 =~ 80; f = 32,7 MHz.
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Fig. 3 A.F.C. output voltage {Vi.13) as a function of the frequency.
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Television i.f. amplifier and demodulator TDA2542

TDA25420)
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J 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 L and L'.

The circuit incorporates the following functions:

® 3-stage gain controlled i.f. amplifier, providing complete i.f. gain
® Synchronous AM demodulator

® A.G.C.circuit

® Audio input circuit with two external audio inputs and switching facilities to provide for either the

demodulated i.f. or an external signal output

® Demodulated i.f. output is available from the input of the switching circuit

QUICK REFERENCE DATA

Supply voltage (pin 12) V12.14=Vp
Minimum i.f. vision carrier input voltage (r.m.s. value)

for an output signal V13.14(rms) = 480 mV VvC1-18(rms)
I.F. control range AGy,
A.F. output voltage (r.m.s. value) V13-14(rms)
Distortion at Vyy1-18(rms) = 5 mV diot
Signal-to-weighted-noise ratio according to CCIR 468 S+ N/N

Maximum signal amplitude for the a.f. switch (r.m.s. value) Vg:.11.14(rms)

typ. 12V
max. 30 uV
min. 60 dB
typ. 680 mV
max. 1%
min. 50 dB
min. 2V

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102CS).

December 1982
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TDA2543

39,2 MHz
(Y Y Y
HH i
9 10 12
VOLTAGE
STABILIZER
17
7
L
|18 4 4 ? ;’-
i.f. input 1 7
(1 I / / Z / ‘ >< J;
i 1 /= 4 de- emphasis
[og
2 1 5|  switch
voltage
SIGNAL TDA2543 | < 8 < a.f. input
PROCESSING 1 v
FOR A.G.C. | 6 ot outout
ca "——O)’- > > .f. p!
14 |16 3 15 13 ) 1
7286842
w  HE = -

= a.f. output

(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)

Supply voltage range (pin 12) V12.14=Vp max. 132 V
Switch voltage (pin 5) V514 max. Vp V
Current at pin 4 Ia max. 5 mA
—lg short-circuit proof
Storage temperature range Tstg —25 to +150 °C
—= Operating ambient temperature range Tamb Oto+ 70 ©°C
946
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AM sound i.f. circuit for French standard

TDA2543

CHARACTERISTICS

Vp =12 V; Tamb = 25 OC; input signal (vision carrier V.C.) with fy,¢c = 39,2 MHz; sound carrier (S.C.)

modulated with f;; = 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 \%
Supply current (pin 12) Ip - 50 - mA
I.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 Vvci-18irms) | — - 30 mv
Maximum i.f. vision carrier input voltage

(r.m.s. value) VVC1-18(rms) — 50 - mV
Input resistance R1.18 — 2 - kQ
Input capacitance C1.18 - 2 — pF
I.F. control range (—3 dB) AG, 60 — — dB
A.F. output (pin 13)
A.F. output voltage (r.m.s. value)

at VyC1-18(rms) = 5 mV V13-14(rms) - 680 | — mV
Output resistance R13-14 — 100 - Q
Distortion at Vy/1-18(rms) = 5 mV diot - - 1 %
Signal-to-weighted-noise ratio

at a.f. output (pin 13) according to

CCIR 468 at Vy(1-18(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 - - \

V11-14(rms) 2 - - v

Voltage gain Gy - 0x1 | — dB
Amplitude frequency response (—3 dB) f 20 — 20000 | Hz
Crosstalk between the non-switched

input and the output « 60 — - dB
Input resistance Rg: 11-14 10 - - k&
Output resistance Re-14 - 400 - Q
De-emphasis switch (pin 4)
Input resistance for:

ON (Vg.14>3V) R4.14 — - 200 Q

OFF (V5.14<1V) R4.14 100 - - k2
Switch voltage (pin 5)
A.F. switch ON (pin 8 switched) V5.14 3 - Vp \
A.F. switch OFF (pin 11 switched) Vs5.14 0 - 1 \%

December 1982
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TDA2543

l + 1uH (+12V)
10 nF

Vp

220uF
8 kQ J/; ;"mouF
J_ 7 7
47 nF_|_ 470 nF 39,2 MHz
i.f. vision T 2
carrier ]
input 18 17 16 15 14 13 12 11 10
(VC)
422 10 56
56 Q - TDA2543
T oF /§{ 1
1 2 3 4 5 6 7 8 9
7 W 2
+|J_—|220
£ uF
47 nF—l; l 470 nF (a.f.)
4 hl audio
input
(a.f.)
..L audio
output
de-emphasis switching ;l/; 10nF
switching output input 7 7286841

Fig. 2 Measuring circuit; L1 adjusted to minimum distortion at the a.f. output.
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AM sound i.f. circuit for French standard TDA2543

.

4 7286840
Vi3-14 /
(dB)
0
= SN 07V
-4

-12
0,01 0,1 1 10 100
Vye1-18 (mV)
Fig. 3 Control curve of the i.f. amplifier; the r.m.s. a.f. output voltage at pin 13 (V13.14(rms)) @ a
function of the r.m.s. i.f. vision carrier input voltage (Vy/c1-18(rms)) @t fm = 1 kHzand m = 0,8.
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80 86839
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0
0,01 0,1 1 10 100
Vvci-1g (mV)

Fig. 4 Signal-to-weighted-noise ratio (S + N/N) at the output (pin 13) as a function of the r.m.s. i.f.
vision carrier input voltage (Vy(1-18(rms))-

728683
3 86838
dtot \
(%)
2
A\
1
\
N\, /
ho /
~—/
0
0,01 0,1 1 10 100
Vver-1g (mV)

Fig. 5 Distortion (dyot) at the output (pin 13) as a function of the r.m.s. i.f. vision carrier input voltage
(Vvc1-18(rms)) at f;m =1 kHzand m = 0,8.
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TDA2544
TDA2544Q

TELEVISION |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

I.F. input sensitivity at f = 45,75 MHz (r.m.s. value)
Video output voltage (white at 12,5% of top sync)
I.F. voltage gain control range

Signal-to-noise ratio V; = 10 mV

A.F.C. sensitivity

V1113

111
V1.16(rms)
V12(p-p)
GV

S/N

typ. 122V
typ. 50 mA
typ. 150 uV
typ. 26 V
typ. 63 dB
typ. 58 dB

typ. 80 mV/kHz

PACKAGE OUTLINES

TDA2544 16-lead DIL; plastic (SOT-38).
TDA2544Q: 16-lead QIL; plastic (SOT-58).

November 1982
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Fig. 1 Block diagram.
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Television i.f. amplifier and demodulator TDA2544

TDA2544Q

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage V1113 max. 13,8 V
Tuner a.g.c. voltage Va.13 max. 12V
Total power dissipation Ptot max. 1,2 W
Storage temperature Tstg —55 to + 125 ©C
Operating ambient temperature Tamb —25 to + 65 OC
CHARACTERISTICS (measured in Fig. 5)

typ. 12 V

Supply voltage range V11-13 10,210 13,8 V

The following characteristics are measured at Tamp =25 °C; V11,13 =12V
I.F. input voltage for onset of a.g.c. (r.m.s. value)

at f=45,75 MHz V1.16(rms) typ- 160 pVv

. - . 3 k&2 in parallel
Differential input impedance | 2116 | typ.With 2 pF
Zero-signal output level V12.13 typ. 56 V*
Top sync output level V1213 typ. 25V
I.F. voltage gain control range Gy tvp. 63 dB
Bandwidth of video amplifier (3 dB) B typ. 6 MHz
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB**

. . . typ. 4 %
Differential gain dG < 10 %

o

Differential phase dy zp. 130

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

Vin(rms) atB=5MHz ’

* % S/N =
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TDA2544
TDA2544Q

CHARACTERISTICS (continued)

Intermodulation at 0,9 MHz: blue* typ. 50 dB
yellow* typ. 46 dB
at 2,6 MHz** typ. 49 dB
-3,2d8
-10dB
~132d8 -13,2dB
-30dB spectrum for  -30dB spectrum for
yellow blue
sC. cC PC. SC. CC. PC. 72663311

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

with respect to top sync level

Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast.

P.C.
GENERATOR
45,75 MHz

S.C.
GENERATOR
42,17 MHz

TEST SPECTRUM
ATTENUATOR /=1 ¢gcuiT ANALYZER

C.C.
GENERATOR
41,25 MHz

Y

Y——3—+2v

manual gain control;
adjusted for blue: Vig_q3= 4V

7284194

Fig. 3 Test set-up for intermodulation.

Vo at 3,6 MHz

* 20 log

Vg, at 0,9 MHz

+ 3,6 dB.

Vg at 3,6 MHz

** 20log >
%9 Vo at 2,6 MHz
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Television i.f. amplifier and demodulator

Carrier signal at video output

2nd harmonic of carrier at video output
White spot inverter threshold level (Fig. 4)
White spot insertion level (Fig. 4)

Noise inverter threshold level (Fig. 4)

Noise insertion level (Fig. 4)

External video switch (VCR) switches off

noise inverter

the output at V1413
Vi2-13
(V)
7 \
white spot inverter___g 4 I
threshold level Yt ||
zero-signal level 55 ——
white level (CCIR)—5,3 “sF ||
|
white spot insertion__ 4 4 s
level 4
noise insertion level — 3,3 1 1
top sync level 2,5 I—I ll
2t |
|

threshold level 16

—_
-

0

TDA2544

TDA2544Q
< 30 mVv
< 30 mV
typ. 6,4 V
typ. 41V
typ. 16 V
typ. 33V
< 1.0V

7284193
time

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

Tuner a.g.c. output current range
Tuner a.g.c. output voltage at 14 = 0,3 mA

Tuner a.g.c. output leakage current

V14.13=3V;V4.13=12V

A.F.C. output voltage (d.c. value)

A.F.C. output offset voltage
Maximum a.f.c. output voltage
Minimum a.f.c. output voltage
A.F.C. sensitivity

typ.

0t0 0,3 mA
03V

10 A

6,8 V
1.5V
16 V
28V

80 mV/kHz
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APPLICATION INFORMATION

i.f. input »—

r

>
>

10nF £
i tuner a.f.c.
2,2 uF

gl

tuner a.g.C. <€—

v

11
L
Il
I

r

L1 | [
ol bl 1 2 3 4 5 6 7 8
I
: ::L% TDA2544 =
I
-4 16 15 14 13 12 11 10 9
I ] ZL L
1t
10nF 7
+12V

+
820k| | ==220nF L 10 4745

L%
v 2 2

7112V video
output

Fig. 5 Typical application diagram.
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Television i.f. amplifier and demodulator TDA2544

TDA2544Q
70 7271828
S/N
(dB) typ 1A
pd
/'
/|
50 Va
/|
/
/]
/|
/
30 4
y.
/
/'
['
7
10
0 20 40 V1.16 (dB) 60
(0dB=100 uV)

Fig. 6 Signal-to-noise ratio as a function of the input voltage (V1.1g).
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TDA2545A

QUASI-SPLIT-SOUND CIRCUIT

GENERAL DESCRIPTION

The TDA2545A is a monolithic integrated circuit for quasi-split-sound processing in television receivers.

Features

® 3-stage gain controlled i.f. amplifier
® A.G.C. circuit

® Reference amplifier and limiter amplifier for vision carrier (V.C.) processing

® Linear multiplier for quadrature demodulation

QUICK REFERENCE DATA

Supply voltage (pin 11)

Supply current (pin 11)

Minimum i.f. vision carrier input voltage (r.m.s. value)
Output voltage; 5,5 MHz (r.m.s. value)

Output voltage; 5,742 MHz (r.m.s. value)

I.F. control range

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

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

Vp=V11.13 typ.
Ip=111 typ.
VVC1-16(rms) typ.
V12-13(rms) tYp-
V12-13(rms) typ-

AGy typ.
S+W/W typ.
S+W/W typ.

12
45
150
100
45
64

58
56

\%
mA
uVv
mV
mV
dB

dB
dB

PACKAGE OUTLINES
16-lead DIL; plastic (SOT-38).
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TDA2545A

E 38,9

MHz Vp

|
lﬂ

9 8
15t SOUND I.F. & DEMODULATOR
Vp Vp LIMITER-
AMPLIFIER
TDA2545A
15 REF.
AMP.
1kQ 3kQ I r l 900 l vp
16 I

0° >< > | 5,5 MHz
hon 4

5,742MHz

i.f. input =
(1

S
S
&

!

T |
W
T

SIGNAL
PROCESSING  fe

FOR A.G.C.
3 ?3
- l 7Z84654.1A
T ,

(1) I.F. signal: vision carrier (V.C.) and sound carrier (S.C.).
Fig. 1 Block diagram.

N

RATINGS

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

Vp=V11.13 max. 132V
Tstg —-25to0 +150 ©°C
Tamb 0 to +70°9°C

Supply voltage (pin 11)
Storage temperature range
Operating ambient temperature range

960
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Quasi-split-sound circuit

TDA2545A

CHARACTERISTICS

Vp=V11.13= 12 V; Tamp = 25 ©C; measured at fy/c = 38,9 MHz, fgc1 = 33,4 MHz,

fgco = 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 Vyc = 10 mV.

Vision-to-sound carrier ratios are VC/SC1=13 dB and VC/SC2=20dB.

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. | max. unit
Supply (pin 11)
Supply voltage Vp=V11.13 10,8 | 12 13,2 \
Supply current Ip=111 33 45 55 mA
I.F. amplifier
Input voltage for start of gain control

(intercarrier signals —3 dB) VvC1-16(rms) | — 150 | 200 uv
Input voltage for end of gain control

(intercarrier signals + 1 dB) Vvci-16(rms) | 100 | 250 | — mV
I.F. gain control range AGy, 60 64 — dB
Control voltage range (see Fig. 3) V3.13 4 — Vp V
Input resistance R1.16 - 25 - k&
Input capacitance C1.16 - 15 - pF
Intercarrier generation
Output voltage; 5,5 MHz (r.m.s. value) V12-13(rms) 60 100 | 140 mV
Output voltage; 5,742 MHz (r.m.s. value) V12:13(rms) 27 45 63 mV
D.C. output voltage V12.13 — 5,9 - \
Allowable d.c. load resistance at the output R12:13 7 - - k&
Allowable output current —112 - - 1 mA
Intercarrier signal-to-noise (see note 1)
(measured behind the FM demodulators)
weighted according to CCIR 468-2, quasi-peak
a. 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
b. 6 kHz sinewave

at 5,56 MHz S+W/W 50 53 — dB

at 5,742 MHz S+W/W 50 53 — dB
c. black level (sync pulses only)

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

at 5,742 MHz S+W/W 58 63 — dB

Note 1.

Incidental phase on the vision carrier, caused by TV transmitter, has to be less than 0,5 degrees for
black to white transiert (equivalent to S+W/W = 56 dB for 6 kHz sinewave).
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TDA2545A

filter 5,742 MHz

O”;; K
82
820Q . 18

TDA2555
filter 5,5 MHz

- —— IF2 {1
82090 10
z 8208

1uH

+VS
I l+
10nF 22 uF
6,8#H§ I ; ;

i.f. input 4,7nF ., P .,
] = 4 4 vp 4
16 15 14 13 12 11 10 9
68
560 I P S TDA2545A TeF A|-
7
4,70F 2 3 4 5 & 7 8
(il — RE
RO ——
.
A AN ; B W 38,9 MHz
Q=60 7284652.3

Fig. 2 Measuring circuit for TDA2545A.
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Quasi-split-sound circuit

TDA2545A

7293013.1

12

V3_13

T - L

10uV 100 uVv

1mvV

10mVv

100mMY Vyc g _1g(rms) 1V

Fig. 3 Control voltage at pin 3 as a function of the input voltage Vy(C1-16 (rms).

70 7Z93012.1
S+W
w —
(48) T
60 —
S
\
\
1
\
50
40
30
50 100
black grey white

video modulation (%)

Fig. 4 Signal-to-weighted-noise ratio depending on video modulation.
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TDA2546A

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
1sti.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)

|.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)

Vp=Vis.16 typ.
Ip=1I15 typ.
VvC1-18(rms) typ.
V14-16(rms) typ.
V14-16(rms) typP.

AGy typ.
S+ W/W typ.
S+W/W typ.

Vo06-16(rms) tyP.

12V

57 mA
150 uV
100 mV
45 mV
64 dB

58 dB
56 dB
06 V

PACKAGE OUTLINES
18-lead DIL; plastic (SOT-102CS).
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i.f. input
(1)

(1) 1.F. signal: vision carrier (V.C.) and sound carrier (S.C.)

Fi

g. 1 Block diagram.
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Quasi-split-sound circuit with 5,5 MHz demodulation TDA2546A

RATINGS

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

Supply voltage (pin 15) Vp=V15.16 max. 132 V
Input current (pin 4) I3 max. 7 mA
Storage temperature range Tstg —-25to +150 ©C
Operating ambient temperature range Tamb 0 to +70 °C

February 1985
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TDA2546A

CHARACTERISTICS

Vp=V15.16= 12 V; Tampb = 25 OC; measured at fyyc = 38,9 MHz, fgc1 = 33,4 MHz,

fgcp = 33,168 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 Vyg = 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.

typ.

parameter symbol min. max. | unit
Supply (pin 15)
Supply voltage Vp=V15.16 108 |12 13,2 \%
Supply current Ip=115 40 57 75 mA
I.F. amplifier
Input voltage for start of gain control

(intercarrier signals —3 dB) VvC1-18(rms) | — 150 | 200 uVv
Input voltage for end of gain control

(intercarrier signals + 1 dB) Vy(G1-18(rms) | 100 | 250 | — mV
I.F. gain control range AGy 60 64 - dB
Control voltage range (see Fig. 3) V3.1 4 — Vp \
Input resistance R1.18 — 2,5 - k&
Input capacitance C1.18 - 1,5 - pF
Intercarrier generation
Output voltage; 5,6 MHz (r.m.s. value) ‘ V14-16(rms) 60 100 | 140 mV
Output voltage; 5,742 MHz (r.m.s. value) V14-16(rms) 27 45 63 mV
D.C. output voltage Via-16 - 5,9 - \
Allowable d.c. load resistance at the output R14-16 7 - — Vv
Allowable output current —l14 - — 1 mA
Frequency demodulator
(measured at f = 5,5 MHz)
Input voltage vor start of limiting (r.m.s. value) | V12.16(rms) — - 100 uv
Maximum input voltage (r.m.s. value) V12-16(rms) - 200 | — mV
D.C. output voltage V11,12,13-16 | — 2,2 — \%
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Quasi-split-sound circuit with 5,5 MHz demodulation TDA2546A

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 V6-16 - 4 - \
Allowable d.c. load resistance at the output Re-16 27 — - k&2
Allowable a.c. load impedance at the output Z6-16 10 — — k&2
Total harmonic distortion THD - - 1 %
Internal de-emphasis resistance Ri5-16 - 1 - k&2
Switching voltage (pin 4)

for mute V416 9 - - \

fora.f. on V416 - — 2,5 \%

Intercarrier signal-to-noise

(measured behind the FM demodulators)
Signal-to-weighted-noise ratio

according to CCIR 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 5,56 MHz S+W/W 60 65 — dB

at 5,742 MHz S+HW/W 58 63 - dB

NOTES TO THE CHARACTERISTICS

1. Incidential 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).
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TDA2546A

filter 5,742 MHz
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TDA2548
TDA2548Q

TELEVISION |F. AMPLIFIER AND DEMODULATOR

GENERAL DESCRIPTION

The TDA2548 is an i.f. amplifier and demodulator circuit for coiour 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 V1113 typ. 12 V
Supply current 11 typ. 50 mA
I.F. input voltage at f = 38,9 MHz

(r.m.s. value) V1-16(rms) typ. 100 pV
Video output voltage (white at 10% of top sync) V12(p-p) typ. 27V
I.F. voltage gain control range Gy typ. 64 dB
Signal-to-noise ratio at V; =10 mV S/N typ. 58 dB

PACKAGE OUTLINES

TDA2548 : 16-lead DIL; plastic (SOT-38).
TDA2548Q: 16-lead QlL; plastic (SOT-58).
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Fig. 1 Block diagram.

(1) VCR switch can be connected
either to ground or to + 12 V.
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Television i.f. amplifier and demodulator

TDA2548

TDA2548Q
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage V11-13 max. 13,2 V
Tuner a.g.c. voltage Va.13 max. 12 vV
Total power dissipation Piot max. 900 mw
Storage temperature Tstg —B5 to + 125 ©C
Operating ambient temperature Tamb —25to +60 °C
CHARACTERISTICS (measured in Fig. 5)
typ. 12 V
Supply voltage range V1113 10210132 V
The following characteristics are measured at Tymp = 25 °C; Vqq.13 =12 V; f = 38,9 MHz
. typ. 100 uVv
I.F. input voltage for onset of a.g.c. (r.m.s. value) V1.16(rms) < 150 uV
. L . 2 k&2 in parallel
Differential input impedance |Z1_16 | typ. with 2 pF
Zero-signal output level typ. 5,95 v*
variation V1213 +0,35 Vv
typ. 3,00 V
Top sync output level V12:13 28510315 V -
I.F. voltage gain control range Gy typ. 64 dB
Bandwidth of video amplifier (3 dB) B typ. 6 MHz
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB**
. . . typ. 4 %
Differential gain dG < 10 %
typ. 20
Differential phase dy <yp 100

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

*x V black-to-white
S/N = .
Vn(rms) at B =5 MHz
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TDA2548
TDA2548Q

CHARACTERISTICS (continued)

: . x > 46 dB
Intermodulation at 1,1 MHz: blue typ. 60 dB
yellow* > 46 dB
typ. 50 dB
*x > 46 dB
at 3,3 MHz tvp. 54 dB
-3,2d8
-10dB
~132d8 -13.2dB
-30dB spectrum for  -30dB spectrum for
yellow blue
S.C. CC PC. SC. CcC PC. 72663311

S.C. :sound carrier level
C.C. :chrominance carrier level with respect to top sync level
P.C. :picture carrier level

Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast.

P.C.
GENERATOR
38,9 MHz
S.C. o > ATTENUATOR |—] TEST || sPecTRum
GENERATO CIRCUIT ANALYZER
33,4 MHz
7276178
¥
c.C. YT——3—+2v
GENERATOR manual gain control;
34,5 MHz adjusted for blue: V,y_,3=4V
Fig. 3 Test set-up for intermodulation.
Vo at4,4 MHz Vg at 4,4 MHz
*20log = T +3,64dB. **20log = T

Vo at 1,1 MHz Vo at 3,3 MHz
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Television i.f. amplifier and demodulator

TDA2548

TDA2548Q
s . typ. 4 mV
Carrier signal at video output < 30 mv
. . . typ. 20 mV
2nd harmonic of carrier at video output < 30 mv
White spot inverter threshold level (Fig. 4) typ. 6,6 V
White spot insertion level (Fig. 4) typ. 4,7 Vv
Noise inverter threshold level (Fig. 4) typ. 1.8 Vv
Noise insertion level (Fig. 4) typ. 38V
External video switch (VCR) switches off
the output at: V14-13 < 1.1V
V2413 7276177.1
(V) [
. . 71 !
white spot inverter 66 !:
threshold level ! |
zero—signal level, 57 6r !
white level (CCIR) ¢ 7 '
white spot insertion 5t '
— 4,7
level '
noise insertion level — 3,8 4 y 1
|
top sync level 3,07 3 —»—I—' ,l
|
noise: inverter 2F :l
threshold level 1.8 I"
|
1 {
0
time

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

Tuner a.g.c. output current range

Tuner a.g.c. output voltage at I4 = 10 mA

Tuner a.g.c. output leakage current

V14.13=11V;Vgq.93=12V

la
V413

lg

<

0to10 mA
03V

15 pA
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9.6

APPLICATION INFORMATION

J LQSGL j1dy

tuner a.g.c. ¢ T
39 4 330
kS2 1uF f Q
+
i.c.
4 5

+12 V

4

+

1kQ

10nF ic. ic
_”’_—_j l I L1
T 2 3 6 7 8 -+-5
Lis | !
i.f. input T F TDA2548 FSJ?: : :
| |
16 15 14 13 12 11 10 9 '—--—l
L » || /

680 Q2
1 +12 V
J 10 1*
22 nF == 1uF =
7 7 y 7 7 7286743.1
video
output

Fig. b Typical application circuit diagram; Q of L1 ~ 80; f, 38,9 MHz.
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Television i.f. amplifier and demodulator TDA2548

TDA2548Q
70 7271828
S/N
(dB) typ LA
Y
-

m

50
/|
/|
//
30 7
/
Vi
//

/

4
10

20 40 Vi.16 (dB) 60
(0dB=100 uV)

Fig. 6 Signal-to-noise ratio as a function of the input voltage (V1.1g).
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TDA2549

I.F. AMPLIFIER AND DEMODULATOR FOR MULTISTANDARD
TV RECEIVERS

GENERAL DESCRIPTION

The TDA2549 is a complete i.f. circuit with a.f.c., a.g.c., demodulation and video preamplification
facilities for multistandard television receivers. It is capable of handling positively and negatively
modulated video signals in both colour and black/white receivers.

Features

Gain-controlled wide-band amplifier providing 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 £2)

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

I.F.inputsignal at Vo =2 V
(between pins 6 and 7) Vi=Vg.7 typ. 50 uv

Video output voltage at Vi =0 V
{between pins 22 and 3)

positive modulation Vo=V223 typ. 2V

negative modulation Vo=V223 typ. 4V
Gain control range Gy 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. 0V
Max. tuner a.g.c. output current

(pin 10) 10 min. 0,3 mA
Video bandwidth (3 dB) B typ. 5,5 MHz
Auxiliary video input voltage (pin 12)

at Vo = 2 V (peak-to-peak value) V12:3(p-p) typ. 1TV
Auxiliary video output impedance

(pin 14) 12143l typ. 7Q
Auxiliary video output voltage

(pin 14) V143 typ. 2V

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101A).
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TDA2549
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R S
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7 6 afc.
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input T_l8 AMPLIFIER AMPLIFIER DEMODULATOR AMPLIFIER _]_
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AMPLIFIER
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Fig. 1 Block diagram.
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1.F. amplifier and demodulator for multistandard TV receivers

TDA2549

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pins 13 and 21) Vp 13,8 V
Storage temperature range Tstg —25to +1250C
Operating ambient temperature range Tamb —25to+70 °C
CHARACTERISTICS (measured in Fig. 5)
Vp=12V; Tamp =256°C
paramater symbol min. | typ. | max. unit
Supply voltage range Vp 10,8 12 13,2 \)
Supply current (pins 13 and 21) Ip — 82 — mA
I.F. input signal for Vo =2V
(between pins 6 and 7) Vi=Vg.7 - 50 150 uVv
Input impedance (differential) 1Z6.71 - 2 - k&
Input capacitance (differential) Cg-7 — 2 — pF
Zero signal output level
positive modulation V22.3 1,6 2 23 \
negative modulation V22.3 3,7 4 4,3 \Y,
Top sync output level V22.3 1,7 2 2,3 \%
Gain control range Gy 50 74 — dB
Signal-to-noise ratio at Vi = 10 mV (note 1) S/N 50 57 - dB
Maximum video output amplitude for positive
modulation (peak-to-peak value) V22:3(pp) | 45 - - \Y
Bandwidth of video amplifier (3 dB) B - 5,6 - MHz
Differential gain at Vo =2V dG — 4 10 %
Differential phase at Vo =2V dy - 2 10 %
Residual carrier signal (r.m.s. value) V24-3(rms) | — 10 20 mV
Residual second harmonic of carrier signal
(r.m.s. value) V24-3(rms) | — 20 60 mV
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TDA2549

CHARACTERISTICS (continued)

parameter symbol min. | typ. | max. unit
A.F.C. output voltage swing V153 10 - — \Y,
Change of frequency required for a.f.c. ‘

output voltage swing of 10 V Af - 70 200 kHz
A.F.C. switch off for a voltage lower than: V173 — - 1,6 \Y
A.F.C. inverter switch

positive a.f.c. (Fig. 2) V16-3 0 - 1,5 \Y

negative a.f.c. (Fig. 3) V16-3 4 - 12 \%
Tuner A.G.C.
Leakage current 110 - - 15 HA
Saturation voltage

l10=0,3 mA V103 — 0,1 03 \

take-over point LOW Vi - - 3 mV

take-over point HIGH Vi 10 — — mV
Signal expansion at Gy = 50 dB AV922.3 — — 0,5 dB
Negative modulation (Fig. 4)

white spot inverter threshold level V223 - 4,6 - V

white spot insertion level V223 - 3.2 - Vv

noise inverter threshold level V923 — 0,9 - Vv

noise insertion level Vo923 — 2,5 - \%
Positive modulation a.g.c. detector

reference level ‘ V113 3,0 3,2 3,4 \Y
Auxiliary video input signal for Vo(pp) =2V V123 0,7 1 1,4 V
Auxiliary video output

output signal (note 2) V143 — 1 - \

top sync level Vi43 1 2 3 \

output impedance 121331 - 7 - Q
Levels for video switches

positive video Vo3 - - 1 A

negative video Va3 3 - - \Y

internally demodulated signal V233 - - 1 \

auxiliary video signal V233 3 - - Vv

1. Signal-to-noise ratio S/N =

Notes to the characteristics

Vo black-to-white

Vi (rms) at B = 5 MHz'
2. Measured in application of Fig. 5.
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I.F. amplifier and demodulator for multistandard TV receivers TDA2549

Vi5-3
v)

7287271

N

\

MHz
MHz

—4 -3 -2 =1 A +1 +2 +3 +4
32,7

MHz

Fig. 2 A.F.C. output voltage V5.3

for positive a.f.c.

12 7287272
Vis5-3 /
(V)
6 //
0
-4 -3 -2 -1 +1 +2 +3 +4
MHz 38,9 MHz

MHz

Fig. 3 A.F.C. output voltage V15.3
for negative a.f.c.

V22_3
(\%]
white spot inverter __ 4 ¢
threshold level
zero-signal level, 4

white level (CCIR)

white spot insertion 32

level 37
noise insertion level — 2,5
top sync level 2t
noise inverter 09—t L
threshold level ’
7287273.1 0

time

Fig. 4 Video output waveform showing white
spot and noise inverter threshold levels.
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TDA2549 J L

APPLICATION INFORMATION

auxiliary
+12V i.f. input tuner a.g.c. video input
Y v Y
modulation
switch +12v
100 kQ 39
T :’E kQ
2
330 _LInF _|'nF 1 22nF
4,7 = = =
7nf nF B 4 750 topin 1
from pin 11 100k
T 1,6kQ 7
+
47 uF 22kQ
4,7nF ;
4 —t
B | B
1 2 3 4 5 6 7 8 9 10 1 12 J,:. 22uF
2
39 uH TDA2549
24 23 22 21 20 19 18 17 16 15 14 13
2,2k
150pF 680 auxiliary
video
——-L output
5uH 100nF R
K ;; 750
100k
4
video @ afe.
switch switch inverter
; 7 ” 100k
2
+12V
L 1
68 uF 1,6nF
L % i ,
video output a.f.c. output 7287270.1
Fig. 5 Application diagram.
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This data sheet contains advance information and TDA2555
specifications are subject to change without notice.
TDA2557

DUAL TV SOUND DEMODULATOR CIRCUITS

GENERAL DESCRIPTION

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

® Qutput amplifier

® Mute function for each FM demodulator

QUICK REFERENCE DATA

Supply voltage (pins 13 and 15) Vp typ. 12V
Supply current (pins 13 and 15) Ip typ. 24,5 mA
AF output voltage (pins 2 and 8) Vo(rms) typ. 600 mV
Total harmonic distortion (note 1) THD < 0,1 %
Signal to weighted noise ratio (S+N)/N  typ. 70 dB

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102HE).
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TDA2557
4> >
THD l
improvement - Z
(note 1) +12V
— ] =
TDA2555/TDA2557 7 6 13 9
§’_'IIl 10 gL |L
I . | SUPPLY I
—]
(o] o]
T 12 R - v0 v90 v 8 AF1
IF1 k! > ><a
» —>
—— T ——
MUTE 5 MUTE
— e e—— Loaie input
IF2 7L » 1k0
6] ) 2 R ><a ,
e AF2
a0 el
_I_ 0° 490
L-I:I——‘ L}
T 18 I SUPPLY |
i+ H
3 4 14 15 1
1 L
THD 1 i 2y
improvement - ;
(note 1) T T
1+ 7281123

a=QUADRATURE DEMODULATOR

Fig. 1 Block diagram.

TDA2555 with 8-stage limiting amplifier;
TDAZ2557 with 5-stage limiting amplifier.
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Dual TV-sound demodulator circuits

TDA2555

DEVELOPMENT DATA

TDA2557
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pins 13 and 15) Vp max. 13,2 V
Total power dissipation Piot max. 400 mW
Storage temperature range Tstg —40 to + 150 °C
Operating ambient temperature Tamb Oto +70 °C
CHARACTERISTICS
Vp = V13, 15-14=12V; Tamp = 25 °C; f|pq = 5,56 MHz; f|pp = 5,74 MHz; fm1 = 1kHz;
Af =+ 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 113,15 18 24,5 30 mA
LIMITING AMPLIFIER
Maximum input voltage V11-12(rms) - 200 — mV
V16-17(rms)
Input voltage for start of limiting
(3 dB AF signal reduction)
TDA2555 V11-12(rms) - 50 100 | pv
\\;16-1 7(rms)
TDA2557 11-12(rms) — 250 500 /JV
V16-17(rms)
DC voltage
(input limiting amplifier)
pins 11, 12, 16, 17 to 14 Vi — 2,0 - \%
DC voltage
(feedback loop) V10,'|8-14 — 2,0 — \)
FM DEMODULATOR
IF reference signal voltage V3-4(rms) — 200 — mV
V6-7(rms)
DC voltage V3,4,6,7-14 - 3,1 — \Y
AF output voltage V2.14(rms) 450 600 750 mV
. ) V214
Difference of output signals —_— - +0,1 +05 |dB
Vg.14
Total harmonic distortion
at outputs AF1 and AF2 (note 1) THD — — 0,5 %
A.M. suppression
at outputs AF1 and AF2,
fEm = 70 Hz; Af = £ 50 kHz;
fam =1kHz;m=0,3 AMS 50 - - dB
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TDA2555
TDA2557

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
FM DEMODULATOR (continued)
Signal to noise ratio

at outputs AF1 and AF2 .

(CCIR weighted, quasi peak) (S+ N)/N 65 70 - dB
Residual |F-signal

without deemphasis V2,8-14(rms) - 30 - mV
Ripple rejection

at outputs AF1 and AF2

f=50Hz 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 \%
External DC load resistance R2,8-14 2 - - k&
AC output current (note 2) —12,8-14(p-p) — — 0,5 mA
Deemphasis input resistance (note 3) R1,9-14 08 1,0 1,2 kQ
DC voltage (deemphasis) V1,914 3,7 4,7 5,7 \
Crosstalk attenuation

f=1kHz (note 4) ®12,21 60 — — dB
Crosstalk attenuation

f=10kHz (note 4) @12,21 60 — — dB
Output impedance R2,8-14 - 2% |- Q
AF output level (Fig. 2, note 5)

MUTE function

Vi(rms) <60 mV o 60 — — dB
Switching input current

V5.14=0V —lg - - 500 MA

Vg.14=Vp i5 - - 500 uA
Internal d.c. voltage

no mute (pin 5 not connected) V514 - 6,2 - \Y

Notes to the characteristics

1.

H W

THD < 0,1% requires a double tuned demodulator circuit (Q| = 20). With a single tuned circuit a
THD of < 0,5% is possible (see Figs 1 and 3).

. If higher a.c. output current is required an external resistor must be applied from output {(pins 2

and 8) to ground (min. 2 k€2) in order to improve the THD performance (—I2,3 <4 mA).

. The deemphasis time constant is 50 us.
. Crosstalk attenuation is defined as:

V2.14 unmodulated
0217
Vg-14

Vg.14 unmodulated
V2.14

012+

-1
. 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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Dual TV-sound demodulator circuits

TDA2555
TDA2557

ON DEMOD 1
OFF . T -
3 5 10 12
Vg_14 (V)
ON DEMOD 2
OFF " ; T
3 5 8 9 10 12
Vg_q4 (V) 7281125
< Fig. 2 Mute function.
'—
<
[a)
E 47nF 47nF
\
w it 10 9 —1—R
=
o
9
IF1
> >
g Eane 11 8 AF1
a
50 22nF Qg =20 22:”:
12 7 _[_ < | J_
-[?nF -FnF
Vp % 0 13 6 < «—{}
PR 22pF
22 uF
” 4 5f———<4———— MUTE
10nF 22pF
it 15 4 _I_ i} J_
500 22nF T“F /‘/g) -F"F m
——— 16 3 ]}
Qg=20 22pF
IF2
> 17 - > AF
(5,74MHz) 2 2
47nF 4TnF
R } 18 1
7281124

Fig. 3 Test and application circuit.
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J L TDA2556

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 I F (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

® Qutput buffer

® Muting for one or both AF outputs

QUICK REFERENCE DATA

Supply voltage, pin 23 Vp=V933.24 typ. 12V
Supply current, pin 23 Ip=1l23 typ. 73 mA
Minimum |F vision carrier

input voltage (rms value) Vyc=V34 typ. 150 pV
IF control range AGy typ. 64 dB
AF output voltage V0 10, 15-24(rms) typ. 600 mV

Signal-to-weighted-noise ratio
(relative to 1 kHz; 30 kHz deviation)
at 5,5 MHz S +W/W typ. 58 dB

for 2T/20T pulses with
at 5,74 MHz ] white bars S+ W/W typ. 56 dB

PACKAGE OUTLINE
24-lead DIL; plastic (SOT-101BE).
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Fig. 1 Block diagram.

W ( 96G¢evdl




Quasi-split-sound circuit with dual sound demodulators TDA2556

RATINGS

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

Supply voltage, pin 23 Vp =V93.04 max. 132 V
Supply current, pin 23 Ip=1l23 max. 95 mA
Storage temperature range Tstg —25to + 150 ©°C
Operating ambient temperature range Tamb Oto +70 °C

CHARACTERISTICS

Vp =V23.24=12V; Tamp = 25 OC; measured at fyyc = 38,9 MHz, fgc1 = 33,4 MHz,

fgcp = 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: Vy/g(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 Af = + 30 kHz.

For measuring circuit see Fig. 2; unless otherwise specified.

( parameter symbol min. typ. max. unit
Supply (pin 23)
Supply voltage Vp=V93.24 10,8 12 13,2 \%
Supply current Ip =193 - 73 95 mA

First I|F amplifier

Input voltage for start of gain control

(intercarrier signals —3 dB) Vvc = V34 (rms) - 150 200 Y
Input voltage for end of gain control

(intercarrier signals + 1 dB) Vye =V34 (rms) 100 250 - mV
Gain control range AGyy 60 64 - dB
Control voltage range (see Fig. 6) V.24 4 - Vp \
Input resistance (differential) R3.4 - 2 - k&2
Input capacitance (differential) C34 - 2 — pF

Intercarrier signal

Output voltage; 5,5 MHz ~ (SC1*) V19.24(rms) 60 100 140 mV
Output voltage; 5,742 MHz (SC2*) V6-24(rms) 27 45 63 mv
Output voltage d.c. (emitter follower

with minimum 1,5 mA bias current) V6.24/19-24 - 5,9 - \
Allowable d.c. load resistance R6-24/19-24 7 - - kQ
Second IF
Input voltage for start of limiting V8.24/17-24(rms) - 700 - uv
Maximum input voltage V8.24/17-24(rms) - 200 - mV
Voltage level d.c. V7.24/18-24 - 2,2 - \
Voltage level d.c. V9.24/16-24 - 2,2 - \
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TDA2556

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Second IF (continued)

AF output voltage V10-24/15-24 450 600 810 mV
Output voltage d.c. (emitter follower

with 1,0 mA bias current) V10-24/15-24 - 45 - \
External d.c. load resistance R10-24/15-24 2 — — k2
External a.c. load current (note 5) 110/15 — - 05 mA
Total harmonic distortion

of V10.24/15-24 (note 3) THD — 0,4 1 %

(note 4) THD — — 0,1 %
AM suppression; fapn = 1 kHz,

M =0,3; fgp = 70 Hz;

f =x50kHz (note 2) 50 60 — dB
Crosstalk attenuation (note 2) 60 — — dB
S/N ratio (second IF) (note 2)

f=1kHz; f=%50kHz V10-24/15-24 65 70 — dB
Mute (see Fig. 4)

Switching voltage for:

demodulator 1 ON V20-24 4 — Vp \%

demodulator 1 OFF V20-24 0 - 3 \

demodulator 2 ON V20-24 4 - 8 \Y

demodulator 2 OFF V20-24 Oor9 - 3orVp \
Input current 120 —-500 — + 200 MA
Input d.c. potential V20-24 - 6,3 — \
AF signal performance, weighted
S/N ratio at audio outputs, pins 10, 15;

V3.4 =20 mV rms weighted

according to CCIR 468-2,

quasi-peak, (see note 1)

(a) 2T/20T pulse with white bars

(see also Fig. 5)
at 5,5 MHz (S +wy/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 + wW)/w - 50 — dB

(c) black level (sync pulses only)

at 5,56 MHz (S + w)/w - 65 — dB
at 5,74 MHz (S + W)/W - 63 - dB
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Quasi-split-sound circuit with dual sound demodulators

J | TDA2556

Vp1q mute AF1
c t
10F a0
-—[||—-§ 3 l
+ BPF
10nF sct1 ¥
§'_——‘”.——‘ TR T REXt fo =sC1 ¥
47 Q ~20
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10nF o 5600
— Q, ~40
68 pF 580 oonr
,T Vp - | —
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TDA2556
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Y
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Fig. 2 Application diagram (7deemph = Rext - Cext)

(Input transformer “IF in” only for testing)

TDA2556

Fig. 3 Distortion improvement (see note 3 and 4).

7293541.1
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TDA2556

N - DEMOD 1
[¢] / 70 7293012.1
S+W
w ]
(dB) T~
60 =S
OFF T T T N
3 4 5 10 12 \l
V20—24 (V)
20-24 50
ON DEMOD 2
40
OFF : : 7297062.1 30
3 4 5 8 9 10 12 0 50 100
Vo0—24 (V) black grey white
video modulation (%)
Fig. 4 Mute function. Fig. 5 Signal to weighted noise ratio
depending on video modulation.
7Z293013.1
12 pary sals
Vs5_24 mh
(V) TS
10 <
N
N MY
8 === 1M
. T e us I
4
2
0
10V 100V 1mv 10mV 100mV vyq v

Fig. 6 Control voltage at pin 5 as a function of the input voltage V¢ = V3.4(rms)-

Notes to the characteristics

1.

Incidential 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.

12 and pins 13 and 14.

and pins 13 and 14.

. Input signal second IF Vg.24/17-24 = 10 mVrms.
. THD value is valid for ceramic bandpass filters of SC* and single resonance circuits at pins 11 and

. THD value is valid for LC bandpass filters of SC* and double resonance circuits at pins 11 and 12

. 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 k&) in order to improve the THD performance.
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J k TDA2577A

SYNCHRONIZATION CIRCUIT
WITH VERTICAL OSCILLATOR AND DRIVER STAGES

GENERAL DESCRIPTION

The TDA2577A 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

e Horizontal oscillator

e Horizontal output stage

e Horizontal phase detector (sync to oscillator)

e Time constant switch for phase detector (fast time constant during catching)

o Slow time constant for noise only conditions

® Time constant externally switchable (e.g. fast for VCR)

® Inhibit of horizontal phase detector and video transmitter identification circuit during vertical

oscillator flyback

Second phase detector (p2) for storage compensation of horizontal deflection stage

Sandcastle pulse generator (3-levels)

Video transmitter identification circuit

Stabilizer and supply circuit for starting the horizontal oscillator and output stage directly from the
mains rectifier

Duty factor of horizontal output pulse is 50% when flyback pulse is absent

Vertical sync separator

Bandgap 6,5 V reference voltage for vertical oscillator and comparator

Synchronized vertical oscillator/sawtooth generator (synchronization inhibited when no video
transmitter is detected)

Internal circuit for 3% parabolic pre-correction of the oscillator/sawtooth generator. Comparator
supplied with pre-corrected sawtooth and external feedback input

Vertical comparator with internal 3% pre-correction circuit for vertical oscillator/sawtooth generator
Vertical driver stage

Vertical blanking pulse generator with external adjustment of pulse duration (50 Hz: 21 lines;
60Hz: 17 lines)

Vertical guard circuit

QUICK REFERENCE DATA

Supply
Minimum current required to start horizontal

oscillator and output stage (pin 16) 16 > 4,5 mA
Main supply voltage (pin 10) Vp=Vi09 typ. 12V
Supply current Ip=110 typ. 55 mA
Input signals
Sync pulse input voltage (peak-to-peak value; negative-going) V5.9(p-p) 0,55t01 V
Output signals
Horizontal output pulse (open collector) at 119 =40 mA V119 < 05V
Vertical output pulse (emitter-follower) at 11 = 10 mA Vig > 4V

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102HE).
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Synchronization circuit with vertical oscillator and driver stages TDA2577A
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TDA2577A

RATINGS

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

Start current (pin 16)

Supply voltage (pin 10)

Total power dissipation

Storage temperature range

Operating ambient temperature range

THERMAL RESISTANCE

From junction to ambient in free air

CHARACTERISTICS

l16 max. 8
Vp=Vi09 max. 13,2
Piot max. 1,1
Tstg —55 to + 150
Tamb —25to + 65
Rth ja typ. 50

l16 =5 mA; Vp =12 V; Tymp = 25 OC; unless otherwise specified

Supply
Supply current at pin 16

Stabilized supply voltage (pin 16)

Supply current (pin 10)

Supply voltage (pin 10)

Video input (pin 5)

Top-sync level

Sync pulse amplitude (peak-to-peak value) (note 1)

Slicing level

Delay between video input and detector output

Noise gate (pin 5)

Switching level

First control loop (sync to oscillator; pin 8)
Holding range

Catching range

Control sensitivity video with respect to
oscillator, burst key and flyback pulse

for slow time constant
for fast time constant

16 45t08
typ. 8,7
Vie9 801095
typ. 55
110 <yp 70
typ. 12

VP=Vi09 10 t0 13,2

typ. 3.1

V59 1510375
typ. 0,6

V5.9(p-p) 0,15 to 1
typ. 50

35 to 65

1 typ. 0,35
typ. 0,7

V6.9 <y P 1
Af typ. + 800
typ. + 800

Af +£600 to £ 1100
typ. 1

typ. 2,75

mA

mA
mA

Hz

Hz
Hz

kHz/us
kHz/us
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Synchronization circuit with vertical oscillator and driver stages TDA2577A

Second control loop (horizontal output to flyback; pin 14)

Control sensitivity; static (see note 2) Aty/Atg typ. 400 pus/us
Control range tq 11050 us
Controlled edge negative

Phase adjustment (via 2nd control loop; pin 14)
Control sensitivity typ. 25 uA/us
Maximum permissible control current EEV < 60 uA

Horizontal oscillator (pin 15)

Frequency (no sync) fosc typ. 15625 Hz
Frequency spread (Cygc = 3,3 nF; Rgge = 24 kS2) Afogc < 4 %
Frequency.deviation bet\./v.een startir}q point of typ. 6 %
output signal and stabilized condition Afgge < 8 %
Temperature coefficient TC typ. 1-10% K-

Horizontal output (pin 11)

Output voltage; high level V119 < 132 V
Voltage at which protection starts V119 13t0 158 V
Output voltage; low level
gl _ typ. 03V
start condition at 111 = 10 mA V119 < 05 V
iti = typ. 03V
normal condition at 111 = 40 mA Vi19 < 05 Vv
Duty factor of output signal during
starting (no phase shift; voltage at pin 11 low) ) typ. 65 %
Duty factor of output signal
’ typ. 50 %
without flyback pulse ) 47 t0 57 %
Controlled edge negative
Duration of output pulse (see Fig. 3) tg+tg+2,5 us
Sandcastle output pulse (pin 17)
Output voltage during:
burst key V179 > 10V
. . typ. 46 V
horizontal blanking V179 42105 V
. . typ. 25V
vertical blanking V179 2103 V
Pulse duration
typ. 3,7 us
burst key tp 331041 us
horizontal blanking flyback pulse (see note 3)
vertical blanking
for 50 Hz application (—I19 : 0 to 0,1 mA) 21 lines
for 60 Hz application (—lq9 : typ. 0,2 mA) 17 lines
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TDA2577A

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; ¢ 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
Output voltage active (no sync) at 113 =5 mA

Output voltage inactive

VCR switching (pin 13)

Input current for fast time constant
phase detector ¢1, with mute function active

Flyback input pulse (pin 12)

Switching level

Input current

Input pulse amplitude (peak-to-peak value)
Input resistance

Delay time of sync pulse (measured in ¢1q)
to flyback at switching level; tf; = 12 us
(see also note 2 and Fig. 4)

2

t2
t148
V1.9
V189
V189
Vig9

Vig9

V189

Visg

V189

V139
V139

V139

l13

Vi2.9

112
V12:9(p-p)
R12.9

to

typ. 5,2
4,8105,6
typ. 8,8
8,1t09,3
typ. 300
typ. 0,3
typ. 7,5
typ. 3,5
3,21t03,8
typ. 1,2
1,0to 1,4
typ. 0,12
0,08 to 0,16
typ. 1,7
1,5t01,9
typ. 5,0
4,7 t0 5,3
typ. 8,6
8,21t09,0

> 10
typ. 11
> 7
typ. 10
< 0,5
typ. 0,1
typ. 0,6
0,4t00,8
typ. 1
0,2t04

< 12
typ. 2,7
typ. 1,3

us
Hs

us
us

<< << << << << <<<<”§(=>

< <K< << <<

mA

mA

k&

us

1002
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Synchronization circuit with vertical oscillator and driver stages

TDA2577A

Duration of vertical blanking pulse (pin 12)

Required input current (negative)

for 50 Hz application; 21 lines blanking —lq2
for 60 Hz application; 17 lines blanking P
Maximum allowed input current —lq2

Vertical sawtooth generator (pin 3)

Vertical frequency (no sync) fg
Frequency spread (Cogc = 680 nF; R = 187 k€2;at +26 V) Afg

Synchronization range

Input currentat V3.9 =6V I3
Frequency shift for Vp =10 t0 13 V Afg
Temperature coefficient TC

Comparator (pin 2)

Input voltage; d.c. level Vo9
a.c. level (peak-to-peak value) V2.9(p-p)
Input currentat Vo g =6V I2

Sawtooth internal pre-correction (parabolic convex)

Vertical output stage; emitter follower (pin 1)

Output voltage at 11 = 10 mA Vig

Output current I

Vertical guard circuit

Activating voltage levels (vertical blanking level is 2,5 V)

switching level low Voo

switching level high Vo9

Notes to characteristics

1.

2.

Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the

slicing level will increase.

tq = delay between negative transient of horizontal output pulse and the rising edge of the flyback

pulse.

to = delay between the rising edge of the flyback pulse and the start of the current in ¢4 (pin 8).
. The duration of the flyback pulse is measured at the input switching level, which is about 1 V (tg).
. Depends on d.c. level at pin 5; value given applicable for V5. g ~ 5 V.

typ. 0,2
>0,15t0< 0,3
< 0,1
< 0,4
typ. 46
< 4
typ. 22
< 2
< 0,2
typ. 1-10%
typ. 4,4
40t04,8

typ. 1,5
< 2
typ. 3
typ. 3,6
3,2t05

< 20
typ. 3
2,7 t0 3,3

typ. . 5,8
541t06,3

mA
mA

mA

Hz
%
%
uA
%
K—l

< <<

<< <<
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TDA2577A

12v

in-sync condition
slow ?q fast VCR mode;
<— without mute function

-«— normal mode

Vig-g

~— ¢qslow
¥q fast VCR mode ;

with mute function

¥4 fast —>

mute in —»

noise only 7286170.1

Fig. 3 Voltage levels at pin 18 (V1g.g).

APPLICATION INFORMATION

The TDA2577A generates the signal for driving the horizontal deflection output circuit. It also contains
a synchronized vertical sawtooth generator for direct drive of the vertical deflection output stage.

The horizontal oscillator and output stage can start operating on a very low supply current (l15=>4,5mA),
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 (po) 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 k2 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.

1004
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Synchronization circuit with vertical oscillator and driver stages TDA2577A

APPLICATION INFORMATION (continued)
Table 1 Switching levels at pin 18.

voltage at first phase detector pq mute output | receiving conditions
pin 18 time constant gating at pin 13
slow fast on off |on off
75V X X X video signal detected
75t035V | X X X video signal detected
35to1,2V X X X video signal detected
1,2t00,1V | X X X noise only
0,1to1,7V | X * X * X new video signal detected
1,7to 50V X X X horizontal oscillator locked
VCR playback with mute function
50to 75V | X X X horizontal oscillator locked
8,7V X X X VCR playback without mute function

Where: * = 3 vertical periods.

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
5,6 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 (Cq1g = 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 kS2 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 kQ 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 115 >4,5mA). 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 V all IC functions
start operating except the second phase detector (oscillator to flyback pulse). The output voltage of the
second phase detector at pin 14 is clamped by means of an internally loaded n-p-n emitter follower.
This ensures that the duty factor of the horizontal output signal (pin 11) remains at about 65%. The
second phase detector will close if the supply voltage at pin 10 reaches 8,8 V. At this value the supply
current for the horizontal oscillator and output stage is delivered by pin 10, which also causes the
voltage at pin 16 to change to a stabilized 8,7 V. This change switches off the n-p-n emitter follower

at pin 14 and activates the second phase detector. The supply voltage for the horizontal oscillator will,
however, still be referred to the stabilized voltage at pin 16, and the duty factor of the output signal

at pin 12 is at the value required by the delay at the horizontal deflection stage. Thus switch-off delays
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TDA2577A

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.

1006
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Synchronization circuit with vertical oscillator and driver stages TDA2577A

APPLICATION INFORMATION (continued)

video signal
(pin 5)

¥4 detector

output cuirent

(pin 8) ty x| <— 0,35 45

horizontal
oscillator signal
(pin 15)

\

horizontal
output signal

(pin 11) ty

switch- off delay o
horizontal output stage

flyback pulse / - switchin
A < g
{pin 12) ov—__———;——-——— ——————— level

t°—> -— 1,3 us

¥, detector |
output current

(pin 14) . <L 374
~11V

sandcastle

pulse

(pin 17) horizontal blanking ~45V

I B A

<« 12us —»

—l12=0,1mA: 21 lines
~112.<0,1mA: 17 lines

‘4_____ 7286171.3

Fig. 4 Timing diagram of the TDA2577A.
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horizontal
flyback sandcastle pulse
horizontal . ,_I LI
+12V drive —/\— mute - -
T L >0,2mA A .
<4,0mA
o m 1 ++
+12V % «
>45mA
VCR 4,7k
nF P
k9 68| 1210 2410 00 []220 :”E
. kQ Q
f P uF 100
jzzo f + nF T
+HF 47nF T
10 11 12 13 14 15 16 17 18
TDA2577A
7 6 5 4 1
4,7k
1
82Q kQ
+ + 150 +
22 1
2 2 ” 4 2
f, adj. v
{horizontal) vertical vertical
: feedback drive
(vertical)
A 7
i + from pin 9
video TDA3651  7286768.2

Fig. 5 Typical application circuit diagram; for combination of the TDA2577A with the TDA3651 see

Fig. 7.

33kQ
+12V
to pin 180 kQ2
14— [47kQ
TDA2577A
7 7286167.1

Fig. 6 Circuit configuration at pin 14 for phase adjustment.
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Synchronization circuit with vertical oscillator and driver stages TDA2577A

APPLICATION INFORMATION (continued)

TDA3651
1 2 3 4 5 6 8 9
10nF |
§_"_‘ . y n.c.
R ;”
390pF 100uF
6,8kS2 | 4700
®
VERTICAL y
vertical drive 3300 H DEFLECTION BAX12A
(from pin 1 TDA2577A) COILS -
AT1236/20 47nF
8,2k == 220puF
I}
| ISS—
5
47k Tk +26V

linearity

[ 1.8ka []27&1

vertical feedback shift
+ +1. 1000uF
(pin 2 TDA2577A) 6,8uF = 7286902.1A
T : (16 V)
27k
10092 129
amplitude
7 7

Fig. 7 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination
with the TDA2577A (90° application).
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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)

® [nhibit of horizontal phase detector and video transmitter identification circuit during vertical
oscillator flyback

® Second phase detector (p9) 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) 16 > 4,5 mA
Main supply voltage (pin 10) Vp=Vi0.9 typ. 12V
Supply current Ip=110 typ. 55 mA
Input signals
Sync pulse input voltage (peak-to-peak value; negative-going) V5.9(p-p) 0,15t0 1 V
Output signals
Horizontal output pulse (open collector) at 111 =40 mA V119 < 05V
Vertical output pulse (emitter-follower) at 1 = 10 mA Vi9 > 4V

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102HE).
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TDA2578A

RATINGS

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

Start current (pin 16)

Supply voltage (pin 10)

Total power dissipation

Storage temperature range

Operating ambient temperature range

THERMAL RESISTANCE
From junction to ambient in free air

CHARACTERISTICS

l16
Vp=V109
Ptot

Tstq

Tamb

Rth j-a

116 =5mA; Vp =12 V; Tamp = 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

V5.9

V5.9(p-p)

tH

V5.9

Af

Af

max. 8
max. 13,2
max. 11
—b5to + 150
—25t0 +65
typ. 50
451t08

typ. 8,7
8,0t09,5
typ. bb
< 70
typ. 12
10to 13,2
typ. 3,1
1,56t0 3,75
typ. 0,6
0,15t0 1

typ. 50
35 to 65

typ. 0,35
typ. 0,7
< 1
typ. + 800
typ. + 800
+600to+1100
typ. 1
typ. 2,75

mA

w
oc
oC

K/W

mA

mA
mA

<< <<

%
us

Hz

Hz
Hz

kHz/us
kHz/us
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Synchronization circuit TDA2578A
with vertical oscillator and driver stages
Second control loop (horizontal output to flyback; pin 14)
Control sensitivity; static (see note 2) Atg/Atg typ. 400 us/us
Control range tq 1to 45 us
Controlled edge positive
Phase adjustment (via 2nd control loop; pin 14)
Control sensitivity typ. 25 uA/us
Maximum permissible control current tl44 < 60 pA
Horizontal oscillator (pin 15)
Frequency (no sync) fosc typ. 15625 Hz
Frequency spread (Cygc = 3,3 nF; Rgge = 24 k&2; no sync) Afgge < 4 %
Frequency deviation between starting point of
. . L typ. 6 %
output signal and stabilized condition Afgse < 8 o
Temperature coefficient TC typ. 1-10* K-
Horizontal output (pin 11)
Output voltage; high level V119 < 132 V
Voltage at which protection starts V119 1310 15,8 V
Output voltage; low level
o typ. 03V
start condition at 117 = 10 mA V119 < 05 V
i _ typ. 03V
normal condition at I{1 =40 mA V119 < 05 V
Duty factor of output signal during
starting (no phase shift) I1g =4 mA (voltage at pin 11 low) & typ. 65 %
Duty factor of output signal
. typ. 50 %
without flyback pulse ) 4510 55 %
Controlled edge positive

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

tq + horizontal flyback pulse

> 10 V
typ. 46 V
42to5 V

typ. 25V
2to3 V

typ. 3,7 us
33t04,1 us

flyback pulse (see note 3)

21 lines
17 lines
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TDA2578A

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; ¢ 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 13 =1 mA

Sink current active (no sync)
Qutput current inactive (svnc: 50 Hz)

50/60 Hz identification (pin 13)

R13=15k2 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 ¢1)
to flyback at switching level; tf = 12 us
(see also note 2 and Fig. 4)

2
1]
tlg

V189
Vig.9

Vig-9
Vig-9
Vis-9

V189

V189

V189

V139

113
113

V139

V139

V129

112
V12-9(p-p)
R129

to

typ. 5,2 us
48t05,6 us
typ. 8,8 us
8,1t09,3 us
typ. 300 A
typ. 03V
typ. 75 V
typ. 35V
32t038 V
typ. 12V
10to1,4 V
typ. 0,12 VvV
0,08t0 0,16 V
typ. 1,7 V
1,5t019 V
typ. 50V
4,7t053 V
typ. 86 V
8,2t09,0 V
< 05 V
typ. 03V
< 5 mA
< 1 uA
typ. Vig9 V
typ. 76 V
7,2t0 8 V
typ. 1V
0,2to 4 mA
< 12V
typ. 2,7 kQ
typ. 1,3 us

1016
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Synchronization circuit TDA2578A

with vertical oscillator and driver stages

Vertical sawtooth generator (pin 3)

Vertical frequency (no sync) fg typ. 46 Hz
Frequency spread (Cygc = 680 nF;

Rosc = 187 kQ2; at + 26 V) Afg < 4 %
Synchronization range (note 6) typ. 33 %
Input current at V3.g=6 V 13 < 3 uA
Frequency shift for Vp=10to 13 V Afg < 0,2 %
Temperature coefficient TC typ. 1:10% K

Comparator (pin 2)

Input voltage; d.c. level Vog t\/p.4 0to 3"81 \\;
a.c. level (peak-to-peak value) V2_9(p_p) typ. 08 V
Input currentat Vo g =6V b)) < 2 uA
Sawtooth internal pre-correction (parabolic convex) typ. 6 %

Vertical output stage; emitter follower (pin 1)

Output voltage at 11 = 10 mA Vig tvp. 39 tglg x

Output current I < 20 mA

Vertical guard circuit

Actlv.atm‘g voltage levels (vertical blanking level is 2,5 V) typ. 335 V
switching level low Vo.9 30t037 V
switching level high Vog R M

Notes to characteristics

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. tq = delay between positive transient of horizontal output pulse and the rising edge of the flyback
pulse.
to = delay between the rising edge of the flyback pulse and the start of the current in ¢q (pin 8).

. The duration of the flyback pulse is measured at the input switching level, which is about 1 V (tg).
. Depends on d.c. level at pin 5; value given applicable for V5.g~5 V.
For 60 Hz a p-n-p emitter clamp is activated.

oo A~ w

. When fgy = 46 Hz the 50/60 Hz detector switches over to 60 Hz; video input signal at pin 5 =~ 55 Hz.
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TDA2578A

in-sync condition
slow ¥4 fast VCR mode;
-«— without mute function

<— normal mode

Vig-9

-— ¢4 slow
! ¥4 fast VCR mode ;

with mute function

¥ q fast —

mute in —»

noise only 7286170.1

Fig. 3 Voltage levels at pin 18 (V1g.9).
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Synchronization circuit TDA2578A

with vertical oscillator and driver stages

APPLICATION INFORMATION

The TDA2578A generates the signal for driving the horizontal deflection output circuit. 1t 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 (11 = 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 (¢7) is
activated to control the timing of the positive-going edge of the horizontal output signal.

A bandgap reference voltage (6,5 V) is provided for supply and reference of the vertical oscillator and
comparator stage.

The slicing level of the horizontal sync separator is independent of the amplitude of the sync pulse at
the input. The resistor between pins 6 and 7 determines its value. A 4,7 k{2 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 yq mute output | receiving conditions
pin 18 time constant gating at pin 13

slow fast on | off on off
75V X X X | video signal detected
75t 35V X X X | video signal detected
35t01,2V X X X | video signal detected
1,2t0 0,1V X X X noise only
0,1t0 1,7V X * X * X new video signal detected
1,7t0 5,0V X X X | horizontal oscillator locked

VCR playback with mute function

50to 7,5V X X X | horizontal oscillator locked
8,7V X X X | VCR playback without mute function

Where: * = 3 vertical periods.
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TDA2578A

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 (Cqg = 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€2 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 115> 4,5 mA). Itis possible that the main supply voltage at pin 10
is O 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 5,5V all 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.

1020
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Synchronization circuit

with vertical oscillator and driver stages

The IC also incorporates a vertical guard circuit, which monitors the vertical feedback signal at pin 2.
If this level is below 3,35 V or higher than 5,15 V, the guard circuit will insert a continuous level of

TDA2578A

2,5V 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
(pin 5)

¥4 detector
output current
(pin 8)
horizontal

oscillator signal
{pin 15)

horizontal
output signal
(pin 11)

switch- off delay

horizontal output stage

flyback pulse

(pin12) gy 4
1, —»

¥, detector

output current
(pin 14)

sandcastle
pulse

(pin 17) horizontal blanking

4 —J -«— 0,35us

o

3,7 us

switching

=11V

~45V

R

50Hz: 21 lines

60 Hz: 17 lines

- 12us —»

L osv
S

7286903.1

Fig. 4 Timing diagram of the TDA2578A.
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TDA2578A

APPLICATION INFORMATION (continued)

horizontal

sandcastle pulse

flyback
horizontal mute/ l
+12V drive ._/\_ 50/60 Hz identification e -
4 ¢>02mA
1<40mA 1
} ++
V. V. Vs
15kQ2 l 47 ">4,5mA
1T Y
k&2 33
nF 7 .,
1k 6,8 ://E 220 f
T [] K 24k 122 2 100
220 ‘_’f T+ nF
| T+ wF 47nF T
10 " 12 13 14 15 16 17 18
TDA2578A
5 4 3 2 1
100
kQ
150 + 680
10
PF;I/; uF |PF l
7 4 7
220
k&
Oy fyadj 1 v
(horizontal) vertical vertical
: feedback drive
(vertical) P
4 4
video (1)
*26V 7286901.1

(1) = 26 V for linear scan.

Fig. 5 Typical application circuit diagram; for application of the TDA2578A with the TDA3651 see

Fig. 8.
33kQ
+12V
to pin 180 k2
14 1| |47kQ
TDA2578A
4 7286900

Fig. 6 Circuit configuration at pin 14 for

phase adjustment.

1k
. Tj—t::}— +12v
to pin
18
TDA2578A 1|:80kﬂ E\

7286166.1

J;oo nk
2

Fig. 7 Circuit configuration at pin 18 for

VCR mode.

1 kS resistor between pin 18 and + 12 V:
without mute function.

180 k&2 between pin 18 and ground:
with mute function.
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Synchronization circuit TDA2578A
with vertical oscillator and driver stages .

TDA3651
1 2 3 4 5 6 7 8 9
10nF VL ; A I
n.c.
HH 7 g +
390pF 1004F
6,8kS2 ] 1 4709
®
VERTICAL v
vertical drive 3300 DEFLECTION 1 BAX12A
(from pin 1 TDA2578A) COILS -
AT1236/20 470F T
8,2kQ 2 2204F
1
= 5
1kQ +26V
linearity
IS [Jore
vertical feedback
+ *1 10004F
in 2 TDA2
(pin 2 TDA2578A) T 6,8uF T' 116V)
7286902.1
1002 1,20
amplitude
7 4

Fig. 8 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination
with the TDA2578A, (90° application).
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DEVELOPMENT DATA

This data sheet contains advance information and

specifications are subject to change without notice.

TDA2579

SYNCHRONIZATION CIRCUIT

GENERAL DESCRIPTION

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 osc), 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 us

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 16 6,5 mA
Main supply voltage V1o typ. 12 V
Supply current 1o typ. 68 mA
Input signals
Sync. pulse input amplitude V5.9 (p-p) 01t01 V
Horizontal flyback pulse input current 112 typ. +1 mA
Vertical comparator input signal
Voltage a.c. V2 (p-p) typ. 0,8 V
Voltage d.c. Vo typ. 1V

Output signals
Horizontal output (open collector)

111 =25 mA V119 < 05V
Vertical output stage driver

(emitter follower) 11 =1,5mA V1.9 > 5V
Sandcastle output levels

V17 burstkey V179 > 10 V

Horizontal blanking V179 typ. 45V

Vertical blanking V179 typ. 25V
Video transmitter identification

output stage (open collector loaded with

external resistor to positive supply)

No sync. pulse present |V1133’9 ; O’g ¥A
Sync. pulse present

Divider ratio > 576 V139 Vip9 V

Divider ratio <576 V139 typ. 7,65 V

PACKAGE OUTLINE
18-lead dual in line; plastic (SOT-102 HE).
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Synchronization circuit TDA2579

DEVELOPMENT DATA

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{2 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 videorecorders playing tapes with anti-copy guards.

No-TV-transmitter found: (pin 18 < 1,2 V)

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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TDA2579

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 V13 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 a
the start is generated at the reset of the divider. In mode b 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 b
or ¢ mode. For generating a vertical linear sawtooth voltage a capacitor should be connected to pin 3.
The recommended value is 150 nF to 330 nF. 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 uA. The resistance at pin R4 should be 140 to 700 k£2. 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 V in 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 £. The output pin is also connected to an internal current source with a
sinking current of 0,25 mA.
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Synchronization circuit TDA2579

DEVELOPMENT DATA

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:

Rs

pP=_—>_
5,3 + Ry

x 100 (Rg value in k$2)
Where Rg is the resistor between pins 6 and 7 and top sync. level equals 100%. The recommended
resistor value is 5,6 k2.

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 b 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 V at pin 18. This will activate a frame period
counter which switches the phase detector to fast for 3 frame periods.
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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 C1g = 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 weak, 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 constant 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 k2
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 k€2 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 + 1
{pin 13) a4 0
gating Ve 1
?, detector /| 0
¢1 detector 1
lg~04mA 0

1
502 detector \
Ig ~ 04 mA \ 0

otoctor \ / "\ !
fgi 1mA \—Z——-b—/ / \ - \ 0

voltage
(pin 18) 01V 1.2V 1,8V 35V 5V 85V

7287923

Fig. 2 Timing diagram, phase detectors.
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Synchronization circuit TDA2579

DEVELOPMENT DATA

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 V1g > 9,5 V) the minimum required supply current to pin 16 is ~ 2,6 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 ) 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 11 to = 14,5 V.

The horizontal output transistor at pin 11 is blocked until the current into pin 16 reaches a value

of = 5,6 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 us HIGH for storage times between 1 us and 17 us
(29 us flyback pulse of 12 us). 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 k€2. 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 three 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 flyback 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.

1032
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Synchronization circuit

TDA2579

DEVELOPMENT DATA

RATINGS

Limiting values in accordance with Absolute Maximum System (IEC 134)
Start current 16
Supply voltage V10
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. 132 V
12 W
—55 to +150 ©C
—25 to 465 °C
typ. 50 K/W
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TDA2579 JI L

CHARACTERISTICS

Tamb = 25 OC; 116 = 6,5 mA; V19 = 12 V; unless otherwise specified

Voltage measurements are taken with respect to pin 9 (ground)

parameter symbol min. typ. max. unit
Supply
Supply current, pin 16
Vip=0V 16 6,5 - 10 mA
Supply current, pin 16
V10=9,5V ) 16 25 — 10 mA
Stabilized voltage, pin 16 Vie 8,1 8,7 9,3 \
Current consumption, pin 10 10 — 68 85 mA
Supply voltage range, pin 10 Vp 9,6 12 13,2 \Y
Video input pin 5
Top sync. level Vg 1,56 3.1 3,75 \%
Sync. pulse amplitude (note 1) V5 (p-p) 0,1 0,6 1 \%
Slicing level (note 2) 35 50 65 %
Delay between video input
and det. output
(see also Fig. 2) 0,2 0,3 0,5 us
Sync. pulse noise level
detector circuit active V(p-p) — 600 — mV
Sync. pulse
Noise level detector circuit
hysteresis — 3 — dB
Noise gate pin 5
Switching level Vg — +0,7 +1 \
First control loop pin 8
(Horizontal osc. to sync.)
Holding range Af - +800 — Hz
Catching range Af +600 +800 +1100 Hz
Control sensitivity video
with respect to burstkey and
flyback pulse
Slow time constant - 2,5 -
kHz/us
Normal time constant 10 -
kHz/us
Fast time constant - 5 —
kHz/us
Phase modulation due to hum on
the supply line pin 10 (note 3) - 0,2 - us/V
Phase modulation due to hum on
input current pin 16 (note 3) 0,08 - us/mA
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Synchronization circuit

TDA2579

DEVELOPMENT DATA

CHARACTERISTICS (continued)

parameter

symbol

min.

typ.

max.

unit

Second control loop, pin 14
(Horizontal flyback to horizontal
oscillator)

Control sensitivity
tqg=10us

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 us
Max. allowed control current

Horizontal oscillator, pin 15
(C=2,7nF; R osc =33 k§2)

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 116 = 6,5 mA

Output voltage low normal
condition (I11 = 256 mA)

Duty cycle output current
without flyback pulse pin 12

Duration of the output
pulse high Tq = 8 us

Controlled edge

Temperature coefficient
horizontal output pulse

Atg/Ato
d

td

14

Af

Af
TC

V11

V11

V11

V11

200

13

55

45

27

300

600
>45

29 (—t flyback pulse)

positive

25

15625

55
0,1
65
0.3
50

29
positive

—-0,05

60

+8

13,2
15,8
6,5
0,5
75
0,5
55

31

us
HS

uA/us
uA

Hz

%

%
K-

mA
\Y
%
\Y
%

us

us/K
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TDA2579

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Sandcastle output signal, pin 17

“load =1 mA)
Output voltage during:
Burstkey V17 9,75 10,6 — Y
Horizontal blanking V17 4.1 4,5 4,9 \
Vertical blanking V17 2 2,5 3 \
Zero level output voltage
Isink = 0,5 mA V17 - - 0,7 Vv
Pulse width:
Burstkey tp 3,45 3,75 4,1 us
Horizontal blanking V12 - 1 - \Y

Phase position burstkey
time between middle sync.
pulse at pin 5 and start

burst at pin 17 2,3 2,7 3,1 us
Time between start sync. pulse
and end of burst pulse, pin 17 — - 9,2 us

Coincidence detector, video
transmitter identification
circuit and time constant
switching levels (see also Fig. 1)

Detector output current 18 - 0,25 — mA
Voltage level for in sync.

condition (1 normal) V18 — 6,5 - \
Voltage for noisy sync. pulse

(1 slow and gated) Vig 9 10 - Vv
Voltage level for noise only

(note 5) Vig - 0,3 - \
Switching level normal to fast V18 <3,2 3,5 3,8 \

Switching level
mute output active and

fast to slow Vig <1,0 1,2 1,4 \Y)
Switching level frame period
counter (3 periods fast) V18 <0,08 0,12 0,16 \%

Switching level:
slow to fast (locking)

mute output in-active Vi1g >1,6 1,7 1,9 \%
Switching level fast to normal

(locking) Vig >4,7 5,0 53 \Y,
Switching level normal to slow

(gated sync. pulse) V1ig 7.4 7.8 8,2 \Y,
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Synchronization circuit TDA2579

DEVELOPMENT DATA

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Video transmitter
identification output, pin 13

Output voltage active

(nosync., 113 =2mA) V13 - 0,15 0,32 \
Sink current active

(nosync.), V13 <1V 113 — - 5 mA
Output current inactive

(sync. 50 Hz) 113 - — 1 uA

50/60 Hz identification, pin 13
(R13 positive supply 15 k§2)

Emitter follower, pnp:

60 Hz: é(iH <576 voltage V13 7,2 7,65 8,1 \Y]
fv

50 Hz: 2xfH > 576 voltage Vi3 - V1o - \
fv

Flyback input pulse, pin 12

Switching level Vi2 - +1 - \Y
Input current 12 +0,2 - +4 mA
Input pulse V12 (p-p) - - 12 v
Input resistance - 3 - k&2
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 4 - 2,5 - us
Vertical ramp generator, pin 3
Pulse width charge current — 26 - clock

pulses

Charge current 13 - 3 — mA
Top level ramp signal voltage
Divider in 50 Hz mode (note 6) V3 5,1 55 59 \%
Divider in 60 Hz mode (note 6) V3 4,35 4,7 5,05 ‘ \Y
Ramp amplitude C3 = 150 nF,
R4 =330k 50 Hz (note 6) V (p-p) - 3,1 — vV
R4 =330k 60 Hz (note 6) V (p-p) - 2,5 — \Y
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CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Current source, pin 4 ;
Qutput voltage 14 = 20 uA V4.9 6,6 7.1 7.6 \%
Allowed current range 14 10 - 55 HA
Temperature coefficient
output voltage

I4 = 20 uA TC - +50 - 106 /K
I4 = 40 uA TC - +20 - 105 /K
I4 = 50 uA TC - —40 - 100 /K

Comparator, pin 2

C3 =150 nF; Rg = 330 k2
Input voltage

d.c. level (note 6) Vog 0,9 1 1.1 \Y
a.c. level V2.g(p_p) - 0.8 — \%
Deviation amplitude 50/60 Hz - — 2,5 %

Vertical output stage, pin 1
(npn) emitter follower)

Output voltage I pin 1=

+1,5 mA (note 6) V1.9 4.8 5,2 5,6 \%
Rs, sync. separator resistor - 160 - Q
Continuous sink current — 0,25 - mA
Vertical guard circuit, pin 2
Active (V17 =2,5V)
Switching level low (note 6) Vo >1,7 1,9 2,1 \Y,
Switching level high (note 6) V9o <0,3 04 0,5 \%

NOTES TO THE CHARACTERISTICS

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
5,3+ Rg .
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 pulise

stop: n=2xfH > 576 clock pulse 42

2. The slicing level is fixed by the formula: P = x 100% (Rg value in k£2)

n=2xfH

<576 clock pulse 34

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 Vg =5 V.
6. Value related to internal zener diode reference voltage source spread includes the complete spread
of reference voltage.

1038 February 1985



Synchronization circuit

TDA2579

DEVELOPMENT DATA

video signal
(pin 5)

¥ detector
output current

middle of the
horizontal sync pulse

-

(pin 8)
— |-
tg= 0,3 us
horizontal
oscillator signal
(pin 15) \J
horizontal
output signal I
(pin 11) - t =29 s |
| td —|
switch- off delay
horizontal output stage
flyback pulse
(pin 12) switching level
t «———————
ovV————F

¥ detector
output current
(pin 15)

sandcastle pulse

3,75
us
—>| |-
~ 0,35 ~11V
Hs
horizontal blanking ~ 45V

(pin 17)

Fig.

r— - —— x 25V
1 2,7 us —L—

«— 12 us —>»

1
i
: e« g;;:cé’e‘rv:l?ndow 50 Hz: 42 clockpulses
: mode 60 Hz: 34 clockpulses
: other divider 50 Hz: 49 clockpulses

modes 60 Hz: 42 clockpulses 7287924

3 Timing diagram of the TDA2579.
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TDA3653
1 2 3 4 5 6 7 8 9
’/L I
4 2 n.c.
680 pF 100 uF
— +
150 pF-L 12k BAX12A 00
2k& ;; VERTICAL T 47
4 DEFLECTION A
ol ot 1300 coiLs 7
vertical drive
(from pin 1 TDA2579) AT1230 .

vertical feedback 200k =3220 uF
(pin 2 TDA2579) . ;
+ 7

16kQ 1000 pF +26V
1uF _[. T (25V)
vertical
amplifier 2287922
108

N

Fig. 4 Typical application of the TDA3653 (vertical output), when used in combination with
the TDA2579 900 application.
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TDA2581

TDA2581Q

CONTROL CIRCUIT FOR SMPS

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 features the following:

— Voltage controlled horizontal oscillator.

— Phase detector.

— Duty factor control for the positive-going transient of the output signal.

— Duty factor increases from zero to its normal operation value.

— Adjustable maximum duty factor.

— Over-voltage and over-current protection with automatic re-start after switch-off.

— Counting circuit for permanent switch-off when n-times over-current or over-voltage is sensed.

— Protection for open-reference voltage.

— Protection for too low supply voltage.

— Protection against loop faults.

— Positive tracking of duty factor and feedback voltage when the feedback voltage is smaller than the
reference voltage minus 1,5 V.

QUICK REFERENCE DATA

Supply voltage Vo.16 typ. 12 V
Supply current Ig typ. 15 mA
Input signals
Horizontal drive pulse (peak-to-peak value) V3-16(p-p) tyP- 1 VvV
Flyback pulse (differentiated deflection current);
peak-to-peak value V2-16(p—p) typ. 5 V
External reference voltage V10-16 typ. 6,7 V
Output signals
o,
Duty factor of output pulse & z 08+ 0 g O/f
T U, 70
Output voltage at 15 <20 mA (peak value) Vit1-16m  typ. 11,8 V
Output current (peak value) 111Mm < 40 mA

PACKAGE OUTLINES

TDA2581: 16-lead DIL; plastic (SOT-38).
TDA2581Q: 16-lead QlL; plastic (SOT-58).

September 1978
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TDA2581Q

BLOCK DIAGRAM

33kQ Z /l/l/l/ Vo reduce loop
c13 set V. i
33k , 2,7nF T - L 3-----
{H—3
14 15 13 8
OSCILLATOR ERROR
15V AMPLIFIER
10
6,7V
2kS2
32kQ +
)
6,8\/1
4 ” w7 2
TDA2581
PHASE PULSE WIDTH
DETECTOR MODULATOR
LOOP FAULT maximum
Q 29kQ
PROTECTION 30 duty factor
12 adjustment
ACTIVE FOR 2 _L
1 Vig— 1.5V 5 ;;
7
6.8 _L 4
nF ______J
: 1 :
; | l
2R
SLOW START cs | |rs
2 4,2k . & l
CUT-O0uUT
N CIRCUIT OUTPUT STAGE , ;
flyback
z to drive
7,7 k2 3 11 transistor base
kS
3 Ir
I 3 il
from TDA2571 ke 7 + T
5 =% x100%
+
OVER-VOLTAGE COUNTING
PROTECTION CIRCUIT INTERNAL SUPPLY
9
43k
>Vio 7 +
for trip-on
+
12k 9 16
N
7
-
4 _,_r—'_i_ trip
el level
+| "counts” =5V
OVER-CURRENT ca
PROTECTION 1 | OPEN CIRCUIT LOW SUPPLY VOLTAGE
REFERENCE DIODE PROTECTION
1k ”
>84V FOR TRIP-ON <9,4V FOR TRIP-ON
”
>07v_5 4
for trip-on

Note: trip levels are nominal values.

7274880
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Control circuit for SMPS

TDA2581

TDA2581Q
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage Vo.16 max. 14 V
Voltage at pin 11 V11-16 Oto14 V
Output current 111 max. 40 mA
Total power dissipation Piot max. 340 mW
Storage temperature Tstg -25to0 +125 OC
Operating ambient temperature Tamb -25to +80 ©C
CHARACTERISTICS
Vo.16= 12V;V10-16 = 6.7 V; Tamp = 25 ©C; measured in the circuit on page 314
typ. 12V
Supply voltage range Vo.16 10t0 14 V
. typ. 94 V
Protection voltage too low supply voltage Vo.16 8699 V
Supply current at § = 50% Ig typ. 15 mA
Supply current during protection g typ. 15 mA
Minimum required supply current Ig < 18,5 mA*
Power consumption P typ. 180 mWw
Required input signals
typ. 6,7 V
Reference voltage V10-16 56t075 V**
. . typ. 84 V
High reference voltage protection: threshold voltage V10.16 791089 V
Feedback input impedance at pin 8 1Zg-16! typ. 200 k2
Horizontal drive pulse (square-wave or
differentiated; negative transient is reference)
eak-to-peak value \Y typ. nv
P P 3-16(p-p) 5t012 V
Flyback pulse or differential
deflection current Vo.16 1tob V
Over-current protection:
_ typ. 640 mV
threshold voltage V6-16 690 to 695 mVA
typ. 680 mV
+
V6-16 640 to 735 mVA
Over-voltage protection:
typ. V10-16 =60 mV
threshold voltage V7.16 V116 ~130to 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; 6 = 50%.
** Voltage obtained via an external reference diode. Specified voltages do not refer to the nominal
voltages of reference diodes.
A This spread is inclusive temperature rise of the 1C 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 Va-16
switch on Va-16

Delivered output signals

Horizontal drive pulse (loaded with a resistor
of 560 €2 to +12 V)

peak-to-peak value V11-16(p-p)
Output current; peak value 11m
Saturation voltage of output transistor

atlq1=20mA V(CEsat

at l17 =40 mA VCEsat
Duty factor of output pulse* * 1)
Charge current for capacitor on pin 4 Ig
Charge current for capacitor on pin 5 Ig
Supply current for reference 10
Oscillator

Temperature coefficient

Relative frequency deviation for V0.1
changing from6to 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 Af
Phase relation between negative transient of

sync pulse and middle of flyback t
Tolerance of phase relation At

* See application information pin 4.
** The duty factor is specified as follows:

x 100%.

i~

tl-

T |-

—

—

> 5,8
< 4,5
> 116
< 40
typ. 200
< 400
< 525
> 0
< 98+0,6
typ. 120
typ. 130
typ. 1
0,6 to 1,45
typ. -300
< -400
typ. -1,b
< -2
< +3
- typ. 4,5
typ. 5
typ. 1,6
typ. 1
< 0,4

v*
V*

mA

mV
mV

mV
%
%
HA
HA

%
kHz/vA

kHz/us
kHz

us
us

The maximum duty factor value can be set to a desired value (see application information pin 12).

A For component values see block diagram.

1044 ‘September 1978w (



Control circuit for SMPS

TDA2581
TDA2581Q

PINNING

. Phase detector output

. Flyback pulse position input

. Reference frequency input

. Re-start count capacitor/remote control input

. Slow start and transfer characteristic for low
feedback voltages

. Over-current protection input

. Over-voltage protection input

. Feedback voltage input

O WN =

0ONO®

. Positive supply
10.
1.
12.
13.
14.
15.
16.

Reference input

Output

Maximum duty factor adjustment/smoothing
Oscillator timing network

Reactance stage reference voltage

Reactance stage input

Negative supply (ground)
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TDA2581
TDA2581Q

APPLICATION INFORMATION

“&
220pF (25V)
1E

From
4,7
22kQ ToF | lka +0
I_I 15k | (190)
out
= 10 uF
5
eV +] (25V)
1200
2200 +| 22pF
J;wv) 16 15 14 13 12 n 10 9
f K
1
10m|:| D TDA2571
10pF
1 2 6 7 8
+] (25V)
t. t —]
vert. sync out «+— 820 D1kﬂ
JL 47k 22uf 22k
video in 7t kﬂ 1sv) +| Lov)
10
nF 1uF
(63V) 25\/) l ;%V)
/
P v
'
| protection nhibit | - ﬁ’l'_F___{s_a_,k_“' l
R during line flyback 1
(optional) hor. 150 22k0
max. duty factor kQ
adjustment
4,7k0 . BZX79-
pin 8 ceve [] IE
L 100 “ &
nF BY206
2,7nF 470 DRIVER
6,8 (1%) == T pF STAGE
Lt kQ styr. LKkQ
I {1 | +12v
+
68uF -—_L <+ ) BZx79-
16 15 14 13 12 1 10 9 (16V) ;[ 4 )
b
18| 33 7 4
ko mr] D TDA2581
1 2 3 4 5 6 7 8
pin 9 15mA 150k
max 270
67
KQ feedback and
- 2,7 over-voltage protection
l nF (1svl
4
PHASE 270 +A7pF
ADJUSTOR kQ (25V) ripple compensation
l.__ (optional) _J
flyback
pulse _/\_
A\r deflection current <— current protection
zero- crosslng
detector
7276077.3

The TDA2571 and TDA2581 controlling an SMPS driver stage.
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Control circuit for SMPS 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 k2 and a capacitor of 2,7 nF the control steepness is 0,565 V/us.

2. Flyback pulse input

The signal applied to pin 2 is normally a flyback pulse with a duration of about 12 us. 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 us).

Taer l S

flyback pul:
yback pulse m
! N\
R N
N TDA2581 |

\

N~ N |
Taer \

e
ok i
> » L N

727606214

(a) (b)

The toroidal transformer in (a) is for obtaining a pulse representing the mid-flyback from the
deflection current. The connection of the picture phase information is shown in (b).

3. Reference frequency input

The input circuit can be driven directly by the square-wave output voltage from pin 8 of the
TDA2571.

The negative-going transient switches the current source connected to pin 1 from positive to negative.
The input circuit is made such that a differentiated signal of the square-wave from the TDA2571

is also accepted (this enables mains isolation). The input circuit switching level is about 3 V and the
input impedance is about 10 k2.

4. Re-start count capacitor/remote control input
Counting

An external capacitor (C4 = 47 uF) 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/C5b.
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TDA2581
TDA2581Q

APPLICATION INFORMATION (continued)

10.

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 k2. When the externally applied voltage V4.1 > 5,8 V, the circuit switches off;
switching on occurs when V4.16 <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.

. Slow start and transfer characteristics for low feedback voltages
Slow start

An external shunt capacitor (C5 = 4,7 uF) and resistor (R5 = 270 k£2) 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,

. 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.

. 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.

. 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.

. 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.

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 TDA2581
TDA2581Q

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 voitage of the amplitude comparator (V 1(.g). This volitage 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 k2 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 €.

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 V0.1 = 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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TDA2581Q
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Control circuit for SMPS TDA 2581
TDA2581Q
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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 the following:

— Voltage controlled horizontal oscillator.

— Phase detector.

— Duty factor control for the negative-going transient of the output signal.

— Duty factor increases from zero to its normal operation value.

— Adjustable maximum duty factor.

— Over-voltage and over-current protection with automatic re-start after switch-off.

— Counting circuit for permanent switch-off when n-times over-current or over-voltage is sensed.

— Protection for open-reference voltage.

— Protection for too low supply voltage.

— Protection against loop faults.

— Positive tracking of duty factor and feedback voltage when the feedback voltage is smaller than the
reference voltage minus 1,5 V.

— Normal and ‘'smooth’ remote ON/OFF possibility.

QUICK REFERENCE DATA

Supply voltage Vo.16 typ. 12V
Supply current lg typ. 14 mA

Input signals

Horizontal drive pulse (peak-to-peak value) V3_16(p,p) 5to11 V
Flyback pulse (differentiated deflection current);

peak-to-peak value V2-16(p-p) 1to5 V
External reference voltage V10-16 typ. 6,1V
Output signals

> 0 %

Duty factor of output pulse 1) < 98+ 08 %
Output voltage at 15 <20 mA (peak value) V1i1-16M  typ. 1,8 V
Output current (peak value) 111Mm < 40 mA

PACKAGE OUTLINES

TDA2582 : 16-lead DIL; plastic (SOT-38).
TDA2582Q: 16-lead QIL; plastic (SOT-58).
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TDA2582Q
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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 pin 9 Vo.16 max. 14 Vv
Voltage at pin 11 V11-16 Oto14 V
Output current (peak value) 111m max. 40 mA
Total power dissipation Piot max. 280 mw
Storage temperature Tstg —25to+ 125 OC
Operating ambient temperature Tamb —25t0 +80 °C
CHARACTERISTICS
Vg.16 =12 V;V10.16 = 6,1 V; Tamp = 25 OC; measured in Fig. 4
typ. 12V
Supply voltage range Va.15 ve 1010 14 V
Protection voltage too low supply voltage Voa.16 typ.8 6 to gg x
Supply current at § = 50% lg typ. 14 mA
Supply current during protection lg typ. 14 mA
Minimum required supply current (note 1) Ig < 17 mA
Power consumption P typ. 170 mW
Required input signals 1
Reference voltage (note 2) V10-16 typ.5 6 to 2’6 x
Feedback input impedance |Zg-16 | typ. 200 k&
High reference voltage protection: threshold voltage V10-16 typ.7 9 10 g'g x
Horizontal reference signal (square-wave or
differentiated; negative transient is reference)
Voltage driven (peak-to-peak value) V3-16(p-p) 5t012 V
Current driven (peak value) 13m —1to+15 mA
Switching level current tlg < 100 pA
Flyback pulse or differential deflection current Vo.16 Ttob V
Flyback pulse current (peak value) lom < 1,56 mA
Over-current protection: (note 3)
threshold v%ltage -V typ. 640 mv
6-16 600 to 695 mV
typ. 680 mV
*Ve-16 640 to 735 mV

Notes

1. This value refers to the minimum required supply current that will start all devices under the

following conditions: Vg.16 = 10 V; V10.16= 6.2 V; § = 560%.

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 1C 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:

_ typ. Vief—60 mV
(Vref = V10-16) threshold voltage V7.16 Vief—13010 Vygf—0 mV
Remote control voltage; switch-off (note 1) V416 > 56 V
Remote control voltage; switch-on V416 < 45 V
‘Smooth’ remote control; switch-off (note 2) Vs.16 > 45V
‘Smooth’ remote control; switch-on V5.16 < 3V
Remote control switch-off current 14 < 1 mA
Delivered output signals
Horizontal drive pulse (loaded with a resistor
of 560 2 to + 12 V
peak-to-peak value V1 1-16(p-p) > 16 V
Output current; peak value 111Mm < 40 mA
Saturlatlorj ;(())lta?: of output transistor y typ. 200 mV
atlqy9=20m CEsat < 400 mV
at 111 =40 mA VCEsat < 525 mV
> 0%
Duty factor of output pulse (note 3) ) < 98+08 %
Charge current for capacitor on pin 4 Ig typ. 110 pA
Charge current for capacitor on pin 5 I5 typ. 120 pA
typ. T mA
Supply current for reference 110 061to 145 mA
Oscillator
. 0,0003 oc-'
Temperature coefficient t<yp 0.0004 08.'
Relative frequency deviation for V10.16 14 %
changing from 5,6 t0 6,6 V t<yp. _:2 %?
Oscillator frequency spread (with fixed
external components) < 3%
Frequency control sensitivity at pin 15
fhom = 15,625 kHz typ. 5 kHz/V

Notes
1. See application information pin 4.
2. See application information pin 5.

1
. ies - _p t
3. The duty factor is specified as follows: § T x 100% I I I I 5= 1;_) x 100%.

(see Fig. 2). After switch-on the duty factor rises gradually - tpL.l

from 0% to the steady value. The relationship between .l T e
Vg.16 and the duty factor is given in Fig. 7 and the

relationship between V19_1g and the duty factor is shown Fig. 2.
in Fig. 9.
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Control circuit for power supplies

TDA2582
TDA2582Q

Phase control loop

Loop gain of APC-system (automatic phase control) *

Catching range (fhom = 15,625 kHz)

Phase relation between negative transient of
sync pulse and middle of flyback

Tolerance of phase relation

PINNING

. Phase detector output

. Flyback pulse position input

. Reference frequency input

. Re-start count capacitor/remote control input

. Slow start and transfer characteristic for low
feedback voltages

. Over-current protection input

. Over-voltage protection input

8. Feedback voltage input

GO~ WN =

~N O

* For component values see Fig. 1.

9.
10.
1.
12.
13.
14.
15.

typ. 5 kHz/us
> 1300 Hz

Af < 2100 Hz

t typ. 1 us

At < +04 ps

Positive supply

Reference input

Output

Maximum duty factor adjustment/smoothing
Oscillator timing network

Reactance stage reference voltage

Reactance stage input

. Negative supply (ground)
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TDA2582Q

APPLICATION INFORMATION
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Control circuit for power supplies TDA2582
TDA2582Q
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Fig. 3b.

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 k§2 and a capacitor of 2,7 nF the control steepness is 0,55 V/us (Fig. 4).

2. Flyback pulse input

The signal applied to pin 2 is normally a flyback pulse with a duration of about 12 us. 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 us).

flyback pulse

|
'1mm |
4
R | S i
2 Y \

B /| » A N TDA2582 |
E T = 4 |

Laer

N

v

776667

Fig. ba. N !
/4 /4 L —I

7275937
Fig. 5b.

The toroidal transformer in Fig. 5a is for obtaining a pulse representing the mid-flyback from the
deflection current. The connection of the picture phase information is shown in Fig. 5b.

3. Reference frequency input

The input circuit can be driven directly by the square-wave output voltage from pin 8 of the
TDA2571.

The negative-going transient switches the current source connected to pin 1 from positive to negative.
The input circuit is made such that a differentiated signal of the square-wave from the TDA2571 is
also accepted (this enables mains isolation). The input circuit switching level is about 3 V and the
input impedance is about 8 k2.

4. Re-start count capacitor/remote control input
Counting

An external capacitor (C4 = 47 uF) 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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TDA2582
TDA2582Q

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 k2. When the externally applied voltage V4.1 > 5,6 V, the circuit switches off;
switching on occurs when V4.1 < 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.

. Slow start and transfer characteristics for low feedback voltages

Slow start

An external shunt capacitor (C5 = 4,7 uF) and resistor (R5 = 270 kS2) 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 OF F-level
gives a slow rising voltage at pin 5, which results in a slowly decreasing duty factor.

. 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.

. 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.

. 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.

. 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.

11.

12.

13.

14.

15.

16.

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 V is allowed when use is made of a duty factor
limiting resistor <27 k2 between pins 12 and 16.

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.

Maximum duty factor adjustment/smoothing
Maximum duty factor adjustment

Pin 12 is connected to the output voltage of the amplitude comparator (V 1(.g). 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 k2 limits the maximum duty factor to about 50%. This appli-
cation also reduces the total I1C 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.

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 Q2.

Reactance stage reference voltage

This pin is connected to an emitter follower which determines the nominal reference voitage for
the reactance stage (1,4 V for reference voltage V0.1 = 6,1 V). Free-running frequency is
obtained when pins 14 and 15 are short-circuited.

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.

Negative supply (ground)
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Fig. 6 Duty factor change as a function of initial duty factor; at 1 mV error amplifier input change;
AVg.10(p-p) = 1 mV.
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Fig. 7 Duty factor of output pulses as a function of feedback input voltage (Vg.1g) with R5 as a
parameter and V 19.1g as a limiting value; V1.1 =6,1 V.
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TDA2582Q
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Fig. 8 Duty factor of output pulses as a function of error amplifier input (Vg.10); V10.16 = 6,1 V.
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TDA2593

HORIZONTAL COMBINATION

The TDA2593 is a monolithic integrated circuit intended for use in colour television receivers in com-
bination with TDA2510, TDA2520, TDA2560 as well as with TDA3500, TDA3510 and TDA3520.
The circuit incorporates the following functions:

— horizontal oscillator based on the threshold switching principle

— phase comparison between sync pulse and oscillator voltage (p1)

— internal key pulse for phase detector {(p1) (additional noise limiting)

— phase comparison between line flyback pulse and oscillator voltage (¢2)

— larger catching range obtained by coincidence detector (¢3; between sync and key pulse)
— switch for changing the filter characteristic and the gate circuit (VCR-operation)

— sync separator

— noise separator

— vertical sync separator and output stage

— colour burst keying and line flyback blanking pulse generator

— phase 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 V116 typ. 12 V
Supply current I typ. 30 mA
Input signals
Sync separator input voltage (peak-to-peak value) V3-16(p-p) 3to4 V
Noise separator input voltage (peak-to-peak value) V10-16(p-p) 3to4 V
Pulse duration switch input voltage
at t = 7 us (thyristor driving) V416 94toVi.1e V
att= 14 us + ty (transistor driving) Va6 0to3,5 V
att =0 (input 4 open or V3.1 =0) Va-16 541t06,6 V

Output signals

Vertical sync output pulse (peak-to peak value) V8-16(p-p) typ. 1M1V
Burst gating output pulse (peak-to-peak value) V7-16(p-p) typ. 1MV
Line drive pulse (peak-to-peak value) V3-16(p-p) typ. 10,5 V

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

TDA2593

RATINGS

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

Supply voltage

at pin 1 (voltage source) Vi.16 max. 13,2 V

at pin 2 V.16 max. 18 V
Voltages
Pin 4 V4.16 max. 13,2 V
Pin 9 *Vg.16 max. g8V
Pin 10 +V10-16 max. 6 V
Pin 11 V11-16 max. 132 V
Currents
Pins 2 and 3 (thyristor driving) (peak value) lom.—13m max. 650 mA
Pins 2 and 3 (transistor driving) (peak value) lom—13m max. 400 mA
Pin 4 Iq max. T mA
Pin 6 tlg max. 10 mA
Pin 7 -7 max. 10 mA
Pin 11 111 max. 2 mA
Total power dissipation Ptot max. 800 mW
Storage temperature Tstg —25to + 125 OC
Operating ambient temperature Tamb O0to+70 OC =0
CHARACTERISTICS at V.16 =12 V; Tymp = 25 °C; measured in Fig. 1
Sync separator
Input switching voltage Vg.16 typ. 08 VvV
Input keying current lg 5to 100 uA
Input leakage current at Vg.1g = -5V lg < 1 uA
Input switching current Ig < 5 uA
Switch off current lg i’p- 1(5)8 Zﬁ
Input signal (peak-to-peak value) V9.16(p-p) 3to4 V*
* Permissible range 1to 7 V.
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TDA2593

Noise separator
Input switching voltage
Input keying current

Input switching current

Input ieakage current at V1.1 =-5V
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

For t = 7 us (thyristor driving)

Input voltage

Input current

For t = 14 us + tq (transistor driving)
Input voltage

Input current

For t =0; V3.1 = 0 or input pin 4 open
Input voltage

Input current

* Permissible range 1 to 7 V.

V10-16
10

o

10
V10-16(p-p)
V10-16(p-p)

5

V6-16
V6-16

V11-16
V11-16
=11
I11

Va-16

Va16
—lg

Va.16

typ. 1,4
5 to 100

> 100
typ. 150
< 1
3tod

< 7
typ. 1
0,02to 2

typ. 1,4
—0,7to+1,4
O0to25
9toV1.16

< 200
< 2
94toV1.16
> 200
0to3,6

> 200
5,4106,6
typ. 0

\Y,
uA

uA
MA

uA
V*

mA
mA

uA

uA

MA
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Horizontal combination

TDA2593

Vertical sync pulse (positive-going)

Output voltage (peak-to-peak value) V8-16(p-p)
Output resistance Rg

Delay between leading edge of input and output signal ton

Delay between trailing edge of input and output signal toff

Burst gating pulse (positive-going)

Output voltage (peak-to-peak value) V7-16(p-p)
Output resistance Ry

Pulse duration; V7.1 =7 V th

Phase relation between middle of sync pulse at the input
and the leading edge of the burst gating pulse; V7.16=7V t

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)
Va.16=94to Vi1 V

Pulse duration (transistor driving)
V4.16=0to4 V; tip =12 s
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

*

tq = switch-off delay of line output stage.
** Line flyback pulse duration tip =12 ps.

V3-16(p-p)

R3
R3

> 10
typ. 11
typ. 2
typ. 15
typ. ton
> 10
typ. 11
typ. 70
typ. 4
3,7t04,3
typ. 2,65
2,15 to0 3,15
typ. 2
4t05

typ. 70
typ. 2
typ. 10,5
typ. 2,5
typ. 20
typ. 7
551t08,5

14 + ty

typ. 4
typ. 2,6
< 0,7

us
us
mA

mA

us
us

us

* %

us
us
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1071



TDA2593

The adjustment of the overall phase relation and consequently the
leading edge of the line drive pulse occurs automatically by phase

control ¢5.

If additional adjustment is applied it can be arranged by current

supply at pin 5 such that Alg/At typ. 30 uAlus
Oscillator

Threshold voltage low level Vi4-16 typ. 44 V
Threshold voltage high level V1s-16 typ. 76 V
Discharge current tlg typ. 0,47 mA
Frequency; free running (Cogc = 4,7 nF;

Rosc = 12 k2) fo typ. 15,625 kHz
Spread of frequency Afy/fg < + 5 %*
Frequency control sensitivity Afg/Al1g  typ. 31 Hz/uA
Adjustment range of network in circuit (Fig. 1) Afy/fg typ. +10 %

Afo/fo
Influence of supply voltage on frequency —_— < +0,05 %*
AV/Vnom
Change of frequency when V1.1 drops to 5 V Afg < +10 %*
Temperature coefficient of oscillator

frequency < +10* Hz/K*
Phase comparison 1
Control voltage range V13-16 38t082 V
Control current (peak value) t113Mm 1,9t023 mA
Output leakage current

atVi3.1=4to8V 113 < 1 nA
Output resistance

atV13.16=4t0 8V R13 high ohmic ~ **

atV13.1<3,8Vor>82V R13 low ohmic 4
Control sensitivity typ. 2 kHz/us
Catching and holding range (82 k§2 beteeen

pins 13 and 15) Af typ. +780 Hz
Spread of catching and holding range A(Af) typ. +10 %*

*

Excluding external component tolerances.
** Current source.
A Emitter follower.
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Horizontal combination

TDA2593

Phase comparison v and phase shifter
Control voltage range
Control current (peak value)

Output resistance
atVg.16=54t0 76V
at Vg1 <54Vor>76V

Input leakage current
V.16 =541076V

Permissible delay between leading edge of output
pulse and leading edge of flyback pulse (tfp =12 us)

Static control error

Coincidence detector @3
Output voltage

Output current (peak value)
without coincidence
with coincidence

Time constant switch
Output voltage
Output current (limited)

Output resistance
atV11.16=25t07V
atV11.16 <15Vor>9V

Internal gating pulse

Pulse duration

* Current source.

V516

V1i1-16

1M
—11m

V12-16
*lq2

R12
R12

541076 V
typ. T mA

high ohmic *

typ. 8 k2
< 5 uA
< 15 us
< 02 %
05to6 V
typ. 0,1 mA
typ. 0,5 mA
typ. 6V
< 1T mA
typ. 0,1 k2
typ. 60 kQ
typ. 7,5 us
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1073






TDA2594

HORIZONTAL COMBINATION

The TDA2594 is a monolithic integrated circuit intended for use in colour television receivers.

The circuit incorporates the following functions:

Sync separator.
Noise separator.
Vertical sync separator and output stage.

Phase shifter for the output pulse.
External switching off of the line trigger pulse.

Output stage with separate supply voltage.
Low supply voltage protection.

QUICK REFERENCE DATA

Horizontal oscillator based on the threshoid switching principle.

Phase comparison between sync pulse and oscillator voltage (p1).
Internal key pulse for phase detector (¢1) (additional noise limiting).
Phase comparison between line flyback pulse and oscillator voltage (7).
Larger catching range obtained by coincidence detector (¢3; between sync and key pulse).
Switch for changing the filter characteristic and the gate circuit (VCR-operation).

Output pulse duration for transistor deflection systems.

Transmitter identification and muting circuit, and vertical sync switch-off.

Colour burst keying and line flyback blanking pulse generator and clamp circuit for vertical blanking.

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 us + tq (transistor driving)

att =0 (V3.1g =0); input 4 open (I4 = 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)

Vi.18=Vs
I

typ. 12
typ. 30

V1118(pp) P 3
Vi2-18(pp) P 3

Va1s
V418

V8.18(p-p)
V7-18(p-p)
V3.18(p-p)

0to 3,5
5,4t06,6

typ. 11
typ. 11
typ. 10

Vv
mA

V*
V*

* Permissible range: 1to 7 V.

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102CS).
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Horizontal combination

TDA2594

RATINGS

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

Supply voltage

at pin 1 (voltage source) V1.18=Vg max. 13,2 V

at pin 2 Vo.18 max. 18 V
Voltages
Pin 4 Va.18 max. 132 V
e o
Pin 11 tV11.18 max. 6 V
Pin 12 tV12.18 max. 6 V
Pin 13 V13.18 max. 13,2 V
Currents
Pins 2 and 3 (transistor driving) (peak value) lom—13m max. 400 mA
Pin 4 lg max. 1T mA
Pin 6 tlg max. 10 mA
Pin 7 -1z max. 5 mA
Pin 9 Ig max. 10 mA
Pin 13 113 max. 2 mA
Total power dissipation Piot max. 800 mW
Storage temperature range Tstg —-25t0 +125 ©C
Operating ambient temperature range Tamb 0to+70 °C <=—
CHARACTERISTICS at V1.18=12V; Tgmp = 25 OC: measured in Fig. 1
Sync separator (pin 11)
Input switching voltage V11-18 typ. 08V
Input keying current 111 5to 100 pA
Input leakage current at V11.1g = -5V 111 < 1 pA
Input switching current 111 < 5 uA
Switch off current 11 i/p- :gg 'Zﬁ
Input signal (peak-to-peak value) V11-18(p-p) 3to4 V*
* Permissible range 1to 7 V.
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TDA2594

Noise separator (pin 12)
input switching voltage
Input keying current

Input switching current

Input leakage currentat Vip.1g=—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
Switehing on VCR (pin 13)
input voltage

Input current

Pulse switching off (pin 4)
For t= 0; input pin 4 open or V3.4g =0
input voltage

input current
Vertical sync pulse (positive-going) {(pin 8}
Output voltage (peak-to-peak value)

QOutput resistance
Delay between leading edge of input and output signal
Delay between trailing edge of input and output signial

Switching off the vertical sync pulse

Burst key pulse (positive-going) (pin 7}
Qutput voltage

Qutput resistance

Pulse duration; V7.4 =7V

Phase relation between middle of sync pulse at the input

and the leading edge of the burst key pulse; Vy.1g= 7V

Output trailing edge current
Saturation voltage during line scan

* Permissible vange 110 7 V.

or:

or:

V1218
12

12

12
V12-18(p-p)
V12-18(p-p)

I

V618
V618

V13-18
V1318
~113
113

Va1s

V818 (p-p)

Ton
Toff
V1i0-18

V7.18
Ry

|~7
V7.18

typ. 1,4
5 to 100

> 100
typ. 150
< 1
3to4

< 7
> 0,02
typ. 1
typ. 1,4
-0,7 to +1,4
0to0 2,56

9to Vg

< 200
< 2
54 t06,6
typ. 0
> 10
typ. 11
typ. 2
typ. 15
> ton
< 3
= 10
typ. 11
typ. 70
typ. 4
3,7t0 4,3
typ. 2,65
2,15 t0 3,15
typ. 2
< 1

\%
MA

MA
uA

uA
V*
\%

mA
mA

\Y
\%

KA
mA

LA

k2
us

<

\%
\Y
Q
MS
us
us
us
mA
\

1078
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Horizontal combination

Line flyback-blanking pulse (positive going) (pin 7)
Output voltage

Output resistance

QOutput trailing edge current

Field flyback/blanking pulse (pin 7)

Output voltage with externally forced in current
17=2,4103,6 mA

Qutput resistance at |7 = 3 mA

TV-transmitter identification output (pin 9; open collectur)
Output voltage at Ig = 3 mA; no TV-transmitter

Output resistance at Ig = 3 mA; no TV transmitter

Output current at Vqg.1g = 3 V; 1V-transmitter identified

TV-transmitter identification (pin 10)

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 =010 3,5 V; —Ig =200 uA; tfp = 12 us

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

V718

A%

Vg.18
Rg
Ig

V3-18{p-p)

A
At

When receiving a TV signal the voltage V(.18 will charige from << 1V 10 27 V.

TDA2594

4,110 4,9
typ. /0
typ. 2

2103

. 70
0,5
100
- 5
typ. 10
typ. 2.5
typ. 20
14+ ty

p. 4

typ. 2,6 +0,7

VvV
Q
mA

o ¥ ¥

us

The adjustment of the overall phase relation and consequently the leading edge of the iine drive pulse

occurs automatically by phase control ¢9.

If additional adjustment is applied it can be arranged by current supply at pin 5, such that:

Supplying current

* tq = switch-off delay of line output stage.
** Line flyback pulse duration tf, = 12 ps.

Al/At

yp. 30

uA/us
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TDA2594

Oscillator (pins 16 and 17)

Threshold voltage low level

Threshold voltage high level

Charging current

Frequency; free running (Cogc = 4,7 nF; Rgge = 12 kQ2)
Spread of frequency

Frequency control sensitivity

Adjustment range of network in circuit (Fig. 1)

Influence of supply voltage on frequency; reference at Vg =12 V

Change of frequency when Vg drops to 5 V; reference at

Vg=12V

Temperature coefficient of oscillator frequency

Phase comparison 1 (pin 15)
Control voltage range
Control current (peak value)
Output leakage current
atVi5.18=4310 7,7V

Output resistance
atVi5.18=431t10 7,7V
atVig.18<4,1Vor=79V

Control sensitivity
Catching and holding range (82 k£ between pins 15 and 17)
Spread of catching and holding range

Phase comparison @9 and phase shifter (pin 5)
Control voltage range

Control current (peak value)

Output resistance at V5.1 =54t0 7,6 V
Input leakage current at Vg 1g = 5,4 t0 7,6 V

Permissible delay between leading edge of output
pulse and leading edge of flyback pulse (tfp =12 us)

Static control error

Coincidence detector 3 (pin 13)

Output voltage

QOutput current (peak value)
without coincidence
with coincidence

* Current source.
** Emitter follower.
A Excluding external component tolerances.

V16-18
V16-18
16

Afy
Afo/A17
Af,
Afy/fg
AVNnom

Afg

TC

V15.18
*l15m

R13
R13

Af

A(Af)

Vs.18
*lsm

V13-18

113m
—I13m

typ. 4,4 V
typ. 76 V
typ. 0,47 mA
typ. 15,625 kHz
< +5 %A
typ. 31 Hz/uA
typ. +10 %
+0,05 %A
< +10 %4
< 10 K'a
41t079 V
1,8t0 2,2 mA
< 1 uA
high ohmic *
low ohmic **
typ. 2 kHz/us
typ. + 680 Hz
typ. £12 %A
54t076 V
typ. 1T mA
high ohmic *
< 5 uA
< 15,5 us
< 0,2 %
05to6 V
typ. 0,1 mA
typ. 0,5 mA

1080

April 1981




Horizontal combination

Time constant switch (pin 14)
Output voltage
Output current (limited)

Output resistance
at V13.18=3565t0 7V
atV13.18<25Vor=9V

Internal keying pulse

Puise duration

Vig-18
thg

R14
R1a

TDA2594

typ.
typ.

typ.
typ.

typ.

6 V
1 mA

0,1 k&
60 k2

7,5 us
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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 §2)

® Adaptive sync separator; slicing level at 50% of sync amplitude

® |nternal vertical pulse separator with double slope integrator

e Output stage for vertical sync pulse or composite sync depending on the load; both are switched

off at muting

1 phase control between horizontal sync and oscillator

Coincidence detector ¢3 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 ¢3

® 1 gating pulse controlled by coincidence detector ¢3

® Mute circuit depending on TV transmitter identification

® ) phase control between line flyback and oscillator; the slicing levels for oy 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)

e Horizontal drive output with constant duty cycle inhibited by the protection circuit or the supply
voltage sensor

e 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

e 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) Vi5.5 = Vp typ. 12 vV
Sync pulse amplitude (positive video) Vi(p,p) min. 50 mV
Horizontal output current Ia typ. 30 mA

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102CS).

October 1984
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Horizontal combination

TDA2595

RATINGS

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

Supply voltage (pin 15)

Voltages at:
pins1,4and 7

pins 8, 13 and 18

pin 11 (range)
Currents at.

pin 1

pin 2 (peak value)

pin 4

pin 6 (peak value)

pin7

pin 8 (range)

pin 9 (range)

pin 18
Total power dissipation
Storage temperature range
Operating ambient temperature range

Vis.5=Vp

V1:4;75
V8:13:18-5
Vi1s

I
*lam
I4

* lgm
17

I8

I
tl48
Ptot
Tstg
Tamb

max. 132 V
max. 18 vV
max. Vp V
—05to+6 V
max. 10 mA
max. 10 mA
max. 100 mA
max. 6 mA
max. 10 mA
—5to+1 mA
—10to+3 mA
max. 10 mA
max. 800 mWwW
—25to + 125 OC
Oto+70 °C =—
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TDA2595

CHARACTERISTICS
Vp =12 V; Tymp = 25 OC; measured in Fig. 1; unless otherwise specified

parameter symbol min. typ. max. unit

Composite video input and
sync separator (pin 11)
(internal black level determination)

Input signal (positive video;

standard signal ; peak-to-peak value) V11-5(p-p) 0,2 1 3 \%
Sync pulse amplitude

(independent of video content) V11-5(p-p) 50 - - mV
Generator resistance Rg - - 200 Q
Input current during:

video 11 - 5 - HA

sync pulse ~i11 - 40 - A

black level —111 - 25 - uA

Composite sync generation (pin 10)
horizontatl slicing level at 50%
of the sync puise amplitude

Capacitor current during:
video 110 - 12 — uA

sync pulse ~l10 - 170 — MA
Vertical sync pulse generation

slicing level at 25% {(50% between
black levei and horizontal slicing

level); pin &
Qutput voltage Vg.5 10 — - \Y
Pulse duration s - 190 - us
Delay with respect to the vertical

sync pulse (leading edge) 4 — 45 — us
Pulse-mode contro!

output current for vertical sync no current applied

pulse (dual integrated) at pin 9‘ |

output current for horizontal and current applied via a

vertical sync pulse resistor of 15 k&2 from

(non-integrated separated signal) Vptopin9

|

1
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Horizontal combination TDAQ 585

narameter symbol min. typ. max. unit
Horizontal oscillator
(pins 14 and 16)

Frequency; free running fosce 15625 » Hz
Reference voltage for fqq Vi4.5 6 - \
Frequency control sensitivity Afgee/Alyg — 31 Hz/uA
Adjustment range of circuit Fig. 1 Afase 10 | - %
Spread of frequency Afoge — 5 %

Frequency dependency (excluding
tolerance of external components)

Afoge/f
with supply voltage (Vp = 12 V) L oseTiose +0,05 |
AVi55/Vi5.5
with supply voltage drop of 5 V Afase — 10 %
with terperature TC - — + 104 K1
Capacitor current during:
discharging +l1g — 1024 - uA
charging ~l1g - 313 - MA
Sawtooth voltage timing (pin 14)
rise time L 49 - us
fall time tf - 15 - Hs
Horizontal output pulse (pin 4)
Output voltage LOW at I4 = 30 mA Vg |- - 0,56 \%
Pulse duration (HIGH) p 20+ 15 - us
Supply voltage for switching off
the outputpulse (pin15) [ vp |- 4 SRS A
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TDA2595

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Phase comparison ¢4 (pin 17)
Control voltage range V175 3,656 - 8,3 \
Leakage current

atV17.5=3,55t08,3V 117 — — 1 uA
Control current for external

time-constant switch 117 1.8 2 2,2 mA
Control current at V185 = V15.5

and Vi3.5<2VorVi35>95V tlq7 - 8 - mA
Control current at V1g.5 = V15.5

and V13.5=2t095V tlq7 1,8 2 2,2 mA
Horizontal oscillator control

control sensitivity Sy 6 — - kHz/us

catching and holding range +Afose - 680 - Hz

spread of catching and holding

range +Afoge - 10 - %
Internal keying pulse

atVi35=291t095V tp - 75 — us
Time-constant switch

slow time-constant at V135 9,5 — 2 \%

fast time-constant at V135 2 — 9,5 \Y
Impedance converter offset voltage

(slow time-constant) +V17.18 — - 3 mV
Output resistance

slow time-constant R18-5 - - 10 Q

fast time-constant R18-5 high impedance
Leakage current l18 - - 1 HA

1088
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Horizontal combination TDA2595

arameter symbol min. typ. max. unit
p

Coincidence detector 3 (pin 13)

Output voltage
without coincidence with
composite video signal Vi35 - — 1 \%

without coincidence without

composite video signal (noise) V135 - - 2 \

with coincidence with

composite video signal Vi35 - 6 - \
Output current

without coincidence with

composite video signal 113 - 50 - LA

with coincidence with

composite video signal -3 — 300 - MA
Switching current

atVi35=Vp—-05V 113 - — 100 uA

at V3.5 =0,5 V (average value) 113(av) - — 100 HA

Phase comparison @9 (pins 2 and 3)
(see note 1)

Input for line flyback pulse (pin 2)
Switching level for ¢ comparison

and flyback control Vo.g - 3 - \
Switching level for horizontal blanking Vo5 — 0,3 - \Y
Input voltage limiting Vog — -0,7 - V
or: — +4,5 — V
Switching current
at horizontal flyback Iy 0,01 1 - mA
at horizontal scan Iy - - 2 HA

Phase detector output (pin 3)

Control current for ¢p tl3 — 1 — mA
Control range Ath - 19 — us
Static control error At/Aty - - 02 %
Leakage current 13 - — 5 MA
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TDA2595

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Phase comparison ¢ (pins 2 and 3)
(continued)

Phase relation between middle of the
horizontal sync pulse and the
middle of the line flyback pulse
attfy =12 us (note 2) At — 26+0,7 — us

If additional adjustment is
required, it can be arranged by
applying a current at pin 3 Al/At - 30 - uA/us

Burst gating pulse (pin 6; note 3)
Output voltage Ve-5 10 11 — \%
Pulse duration tp 3,7 4 4.3 us

Phase relation between middle of
sync pulse at the input and the
leading edge of the burst gating

pulse at Vg5 =7 V ty6 2,15 2,65 3,15 us
Output trailing edge current lg - 2 — mA
Horizontal blanking pulse (pin 6)

(note 3)
Output voltage Vg5 4,1 4,5 49 \
Output trailing edge current lg - 2 — mA

Saturation voltage at
horizontal scan V6-5sat - — 05 \

Clamping circuit for vertical
blanking pulse (pin 6; note 3)

Output voltage at lg = 2,8 mA Vg5 2,15 25 3 \%
Minimum output current

at Vg5>2,15V lemin — 2,3 — mA
Maximum output current

at Vg5 <3V l6max — 3,3 — mA
TV-transmitter identification

(pin 12)
Output voltage

no TV transmitter Vi2.5 — — 1 \

TV transmitter identified V125 7 — — \%
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Horizontal combination TDA2595

parameter symbol min. typ. max. unit

Mute output (pin 7)
Output voltage at 17 =3 mA

no TV transmitter Vi - — 05 \
Output resistance at 17 = 3 mA

no TV transmitter R7.5 — - 100 Q
Output leakage current

atVio5>3V

TV transmitter identified 17 - - 5 A

Protection circuit (beam-current/
EHT voltage protection) (pin 8)

No-load voltage for Ig =0

(operative condition) Vgp — 6 - \%
Threshold at positive-going voltage Vg.5 — 8+0,8 — \
Threshold at negative-going voltage Vg.5 — 4+04 - V
Current limiting

forVgs=1t085V tlg - 60 - HA
Input resistance for Vg5 >8,6 V Rg.5 - 3 - kQ
Response delay of threshold switch tq — 10 — us

Control output of line flyback
pulse control (pin 1)

Saturation voltage at standard
operation; 11 =3 mA V1 5sat — — 0,5 V

Output leakage current in case of
disturbance of line flyback pulse I — — 5 uA

Notes to the characteristics

1. Phase comparison between horizontal oscillator and the line flyback pulse. Generation of a phase
modulated (¢9) horizontal output pulse with constant duration.

2. tfp is the line flyback pulse duration.
3. Three-level sandcastle pulse.

October 1984
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TDA2611A

5 W AUDIO POWER AMPLIFIER

The TDA2611A is a monolithic integrated circuit in a 9-lead single in-line (SIL) plastic package with a
high supply voltage audio amplifier. Special features are:

possibility for increasing the input impedance

single in-line (SIL) construction for easy mounting

very suitable for application in mains-fed apparatus

extremely low number of external components

thermal protection

well defined open loop gain circuitry with simple quiescent current setting and fixed integrated
closed loop gain

QUICK REFERENCE DATA

Supply voltage range Vp 6to35 V
Repetitive peak output current I0RM < 1,5 A
Output power at dygt = 10%

Vp=18V;RL_= 8Q Po typ. 45 W

Vp=25V;R_=15Q Po typ. 5 W
Total harmonic distortion at P, <2W; R =8 Q diot typ. 03 %
Input impedance | Zi| typ. 45 k)
Total quiescent current at Vp = 18 V ltot typ. 25 mA
Sensitivity for P =25 W; R_ =8 Q Vi typ. 55 mV
Operating ambient temperature Tamb —25to + 150 °C
Storage temperature Tstg —55 to + 150 OC

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

November 1982
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TDA2611A

o1
D1 Y R5 R6
T ﬁRQ TR4 ['] [:] f]“”
2y [l
4 A TR14
LN
>—GR5 TR7 TR18
e D8 {
TRI12 —"TrRoo
™ c1
D9
R17 R9 T > R15
) ¥ g TR11 ¢—p} '{ms —-L/Ime
$—~ATR10 '———KI'RB v R14
4 - TR19
TR1 TR8 p—s 04 ¥ YA 4 Sam—
D3 Y R13
e et | S—
R7 02
R
|) S— -—I:Trm
. TR6
m[}j R4 TRQ[jRS [‘]mo mz['] b TR17 | |RT6
60 ! cI 04
7276436.1
) & =24
8 5 7 9

Fig. 1 Circuit diagram; pin 3 not connected.
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5 W audio power amplifier TDA2611A

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Supply voltage Vp max. 35 V
Non-repetitive peak output current losm max. 3 A
Repetitive peak output current IORM max. 156 A
Total power dissipation see derating curves Fig. 2
Storage temperature Tstg —55 to + 150 °C
Operating ambient temperature Tamb —25to + 1560 OC
8 7276428.1
Prot
(W)
6
N
N
N infinite
4 \heatsink
~ ithout N
\\\ hw;at:i:k \
: T~ A
N
I~
~_| N
I~
0 ~
-50 0 50 100 150
Tamp (°C)

Fig. 2 Power derating curves.

HEATSINK EXAMPLE
Assume Vp =18 V; R| =8 &; Tamp = 60 °C maximum; T; = 150 OC (max. for a 4 W application into
an 8 2 load, the maximum dissipation is about 2,2 W).
The thermal resistance from junction to ambient can be expressed as:
150 - 60
Rthj-a = Rthj-tab * Rthtab-h * Rthha = 5y CATKW.

Since Rthjtab = 11 K/W and Rip tap-h =1 K/W, Rgp hg =41 —(11+ 1) =29 K/W.
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TDA2611A

D.C. CHARACTERISTICS

Supply voltage range Vp 6to35 V
Repetitive peak output current loRM < 1,5 A
Total quiescent current at Vp = 18 V ltot typ. 25 mA

A.C. CHARACTERISTICS
Tamb =25 °C; Vp =18 V; R|_ =8 Q; f = 1 kHz unless otherwise specified; see also Fig. 3
A.F. output power at digt = 10%

Vp= 18 V;R_ = 8% Py i/p' pe
Vp= 12V;R_ = 89 Po typ. 1,7 W
Vp=83V;R_= 8Q Po typ. 0,65 W
Vp= 20V; R = 8Q Po typ. 6 W
Vp= 25V; R =15 Q Po typ. 5 W
0
Total harmonic distortion at Pg = 2 W diot 'gp. 0':13 (2
Frequency response > 15 kHz
fnput impedance !Zi ] typ. 45 kQ *
: N typ. 0,2 mVv
Noise output voltage at Rg = 5 k{2; B =60 Hz to 15 kHz Vi < 05 mV
Sensitivity for Pg = 2,6 W Vi R gg nqu
0,1 uF
o H e 7 o
itk
L 2200pF 1Locs
Tc2 6 ; 01 uF
% 74
[ 4 TDA2611A
Rg 5 l
¢ —a
i +| C4
| g 470uF Ve
} 01 kF (16 V)
Vi N 9
"L 1
+| ce =C ! R1 B
C222uF 1 R 330 RL=8Q
(16v) = - \
o o
7276437.1

Fig. 3 Test circuit; pin 3 not connected.

* Inputimpedance can be increased by applying C and R between pins 5 and 9 (see also Figures 6 and 7).
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TDA2611A

5 W audio power amplifier

10 7276429 15 7276430.1
typical values ; — — not guaranteed in typical values
dtot _RL=89?VP=18V 1 viewofIORM=‘l,5A =1kHzo
(%) | —=R, =155 Vp=25v |l Po dtor = 10%
(W)
7,5
R =882
10 . A
I B t
I
t
5 1
g /
i y R =158
} /
I 5 amp
1
25 /
/
4
/ Y4
/| o 7
o——"—" = 0
101 1 po W) 10 0 200 vp(v) 40
Fig. 4 Total harmonic distortion as a Fig. 5 Output power as a function of
function of output power. supply voltage.
5 7277976
Zj
(MQ2)
2
P,
AN
/
N\
/ \
\
/ \
1 / \
\
ya é
/ - b
]
—
0
102 103 104 f (Hz) 10°

10
Fig. 6 Input impedance as a function of frequency; curve a for C=1uF, R =0 ; curve b for

C=1uF, R=1k&; circuit of Fig. 3; C2 = 10 pF; typical values.
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TDA261TA

7277977

103

Z.
(kSll) AN

102 -

10

102 103 104 R (Q) 105
Fig. 7 Input impedance as a function of R in circuit of Fig. 3; C =1 uF; f= 1 kHz.

7277978

dtot
(%)

Wp/

. 144
102 103 104 10°  go(e) 10°

Fig. 8 Total harmonic distortion as a function of Rg in the circuit of Fig. 3; P5=3,6 W; f =1 kHz.
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5 W audio power amplifier TDA2611A

5 7276433
Ptot
(W)
2,5
N
P
- - \N
= 1 P~
-~ 4T N
L =T
= ) -t
0
100
n
(%)
P4
4
/4
50 7
7
A
/7
/7
pd 4"
P Y
i
>
1 -
,a/’ -
0 {‘_ — 1
_2 _
10 10 1 Py (W) 10

——VP=25V; RL=1SQ;f=1kHz
— —Vp=18V; R =88, f=1kHz

Fig. 9 Total power dissipation and efficiency as a function of output power.

January 1979 1099



TDA2611A

APPLICATION INFORMATION
V. V.
fCS c7f
22 uF
R1 volume + H 47#F+‘T’
100 8 —O +
E \Y
n 7 P
c3 220uF
C4 TDA2611A F—
1007 T
pF A c9
Vi
1004 g
9 nF
5 R
coc 11rs [:QBQ
C2.[10nF 10F k$2 10Q| |R6
O— ® $
7277975 W
72

Fig. 10 Ceramic pickup amplifier circuit.

10 7277979
dtot
(%)
I
7,5
|
|
]
1]
L
5
[l
/
/
2,5 |
J
P ¥
— __/ "/
0 —-P——____P Y ___F_’___'___—.—
10~2 1077 1 Po (W) 10

Fig. 11 Total harmonic distortion as a function of output power; —— with tone control;
— — — without tone control; in circuit of Fig. 10; typical values.
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5 W audio power amplifier

TDA2611A

+5 7277980
. 1 NEBEAN T 0 . B T
- o T
(d8) [ T -
Lo o — B I N L4
- T RS Lot sl s B R e R S N
0 = ot
o— S0 N S S - et S L U — - -
B o T S "‘N.\, }
7.4 NN N TN
= | e < +HH
.. T _ T oy
Sl e o - o
[ T T
i L . 1 IR
- e e —_— - SN WSIOY SN W W S
10 b—- L i

10

102

103

f (Hz) 10

Fig. 12 Frequency characteristics of the circuit of Fig. 10; —— tone control max. high; — - — tone
control min. high; P, relative to 0 dB = 3 W; typical values.

177179
+10 - 11 -
- 1

R L RNEA
Py ] = 1T mas
(dB) [ 1T .
- i =~ ~ i}
\\ _ L]
- 4 AN
+5 — 7 N
- / TN ARES
/ typ 1]
1 S \ I
/ ._M 1 NN
/ I I N\ B
| / ) AN Lot
AN 4 _
’ 7
B 1 .
| P—— 1T
L / e
Vi [
8 1T
- e .
—' T

4

Ao o

-5

10

102

103

f (Hz) 104

Fig. 13 Frequency characteristic of the circuit of Fig. 10; volume control at the top; tone control

max. high.

January 1979

1101






VERTICAL DEFLECTION CIRCUIT

The TDA2653A is a monolithic integrated circuit for vertical deflection in large screen colour television

receivers, e.g. 30AX and PIL-S4 systems.

The circuit incorporates the following functions:
Oscillator; switch capability for 50 Hz/60 Hz operation.
Synchronization circuit.

Blanking pulse generator with guard circuit.

Sawtooth generator with buffer stage.

Preamplifier with fed-out inputs.

Output stage with thermal and short-circuit protection.
Flyback generator.

Voltage stabilizer.

QUICK REFERENCE DATA

TDA2653A

For 30AX system

Supply voltage (pin 9) Vg.g= Vg
Supply current (pin 5 + pin 9) Ig+lg=Ilg
Output current (peak-to-peak value) |6(p—p)
Picture frequency f

Sync input pulse (peak-to-peak value) V2«8(p~p)
Thermal resistance from junction to mounting base Rthj-mb

typ. 26 V
typ. 325 mA
typ. 22 A
50 Hz/60 Hz
= 1V
< 5 K/W

PACKAGE OUTLINE
13-lead DIL; plastic power (SOT-141BA).

September 1985
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J LLSGL [udy oLl

i [
BLANKING
GUARD
PULSE <+ CIRCUIT < OSCILLATOR FDRE%I'?E%?;%Y
GENERATOR
r'y 4 A 4
t !
{ A4 [ v
OUTPUT STAGE/ FLYBACK VoL S OOTH
THERMAL & TAGE AWTOOT
SYNC BUFFER SHORT—CIRCUIT _T GENERATOR STABILIZER GENERATOR
PROTECTION
A A A A
L_l [
TDA2653A
\é ,_D
1 2 3 4 5 6 7 8 9 10 11 12 13
1
W L 7 oL
L + |
frequency T m f 1 l
linearity ;
v r 2 v
4 + +
(=] 4
§—(:'—_L DEFL. ; ;I/; ;l/;
ColL
+ T =
,_:,_T_,: T —1—h +Vg
+
sync pulse blanking pulse
input output T N S
_ﬂ_ i h amplitude

Fig. 1 Block diagram.

(1) Condition for pin 12: LOW voltage level = 50 Hz; HIGH voltage level = 60 Hz.
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Vertical deflection circuit ’ TDA2653A

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Supply voltage (pin 9) Vg.g = Vg max. 40 V
Supply voltage output stage (pin 5) V5.8 max. 58 V
Voltages
Pin 3 V311 max. 7V
Pin 13 Vi3.8 max. \
Pins 4 and 10 V4:10-8 max. 24 V
Pin 6 Ve-8 max. 58 V
—Vg-8 max. oV
Pins 7 and 11 V7:11-8 max. 40 V
Currents
Pin 1 I max. 0 mA
-4 max. T mA
Pin 2 tly max. 10 mA
Pin 3 I3 max. 0 mA
—13 max. 5 mA
Pin 7 17 max. 1,2 A
ey max. 15 A
Pin 11 111 max. 50 mA
—I11 max. 1T mA
Pin 12 12 max. 3 mA
—l12 max. 0 mA

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 —25to + 150 °C
Operating ambient temperature range Tamb 0 OC to limiting value =—
7283312
10 TITIT
AN R =
N thh-a
Piot P'}UQ ™10 8 TN6 4 0 K/W
S URSSENSENNERNEA Y
(W) ‘%\k S \\ N Fig. 2 Total power dissipation.
[ 16 N LD NC N Rth h-a includes R¢h mb-h
N NN which is expected when heat-
5 sink compound is used.
A Rthj-mb <5 K/W.
‘\ N M
NN N
\;\\ NI ‘\
NN A\N
0 TS
0 50 100 o 150
Tamb (°C)
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TDA2653A

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified.

Supply voltage/output stage
Supply voltage

Output voltage
at—lg=1,1A

atlg=1,1A

Flyback generator output voltage at —lg = 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
Tcase = 20 to 100 °C

Oscillator voltage dependency
Vg=10t0 30 V

Blanking pulse generator

Output voltage
atVg=24V;Ilp=1mA

Qutput current
Output resistance
Blanking pulse duration at 50 Hz sync

50 Hz/60 Hz switch capability
Saturation voltage; LOW voltage level
Output leakage current

Vg.g=Vg
V6-8

Ve-8

V78
tlg
tly

—la;10

Va.g

Vi.g
V3.8
V11.8
l11

(AF/F)/AT case

(Af/f)/AVg

Va.g
_|2
Ro.g
1

V128

typ.

nNNZ NS
o o

typ.

typ.

NV

typ.

typ.

typ.

<

typ.
typ.

typ.
typ.

9to 30
Vg.g— 2,2
Vgg—1,9

13
1,6

Vg — 2,2
1,2
1,2

0,1

1to 12
28

6to9

OtoVg—1
OtoVg -2

Oto 4
-2
+30

10™

4x10*

18,5

3

410
1,4+0,07

> P < <K< << <

mA
HA
mA

K'l

V'l

mA

ms

uA
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Vertical deflection circuit TDA2653A

Thermal resistance/junction temperature

From junction to mounting base Rth j-mb < 5 K/W
Junction temperature; switching point thermal protection Tj typ. 150+8 OC
PINNING

1. Oscillator adjustment 8. Ground

2. Synchronization input/blanking output 9. Positive supply (Vg)

3. Sawtooth generator output 10. Reference voltage

4. Preampiifier input 1. 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-B power stage

The vertical deflection coil is connected to this pin, via a series connection of a coupling
capacitor and a feedback resistor, to ground.

7. Flyback generator output
An electrolytic capacitor has to be connected between pins 7 and 5 to complete the flyback
generator.

8. Negative supply (ground)

Negative supply of output stage and small signal part.
9. Positive supply

The supply voltage at this pin is used to supply the flyback generator, voltage stabilizer,
blanking pulse generator and buffer stage.
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TDA2653A

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 Vg1 typ. 26 26 26 V
Vg2 typ. — 12 -V
System supply currents Igq typ. 315 330 195 mA
Is2 typ. - -35 — mA
Output voltage V6.8 typ. 14 14,6 13,6 V
Output voltage (peak value) V6.8 typ. 42 42 49 V
Deflection current (peak-to-peak value) I6(p-p) typ- 2,2 2,2 1,32 A
Flyback time ) typ. 1 0,9 1,1 ms
To:)zLE:;/:}er dissipation per - typ. 41 4 3w
Ot max. 48 4.8 34 wr
Oscillator frequency unsynchronized f typ. 46,5 46,5 46,5 Hz

* Calculated with AVg = +5% and ARy ke = —7%.
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TDA2653A
1 2 3 4 5 6 7 8 9 10 11 12 13
47 kQ 100F zL 220kQ2 ag%tg)(1)47oj_
2 P
100kQ2 gy — +— 1 nF
BAX18 ™
L 11(2709) L 100nF == 470 7
L X9)
1
i 682 |10 | |16k
. Q !
+ T+ uF +0,47
431000 o
/.lF 7 4 ;
47k 7 lin.
‘ 100kS2
1 100nF =
1 33 ! l
kS kQ o 100nF ,
DEFL. 11560 ampl. voltage
% colL LrEQ) 5.6 J
18kQ | . 82kQ
e é Z R
22 uF 18k 6800 =
sync blankmg +VS1 =26V
| (22kQ)  +
2200
4,7k i
2,2k
T 0ss0
Y—C 3 . —— 1R 7284636
1200 1009 (1Q)

(1) Condition for pin 12: LOW voltage level = 50 Hz; HIGH voltage level = 60 Hz.

Fig. 3 Typical vertical deflection circuit for 30AX system (26 V). The values given in parentheses and the dotted components are valid for the
PIL-S4 system.
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TDA2653A
1 2 3 4 5 6 7 8 9 10 1 12 13
100 270k§2 TOOI#F VL
r /4
Kk —H +UF BAX18
[ 10kQ @
6.8
' 1N4148
[j ks2 100nF

560

1N4148

4702
270k 3,9kQ []
[ S |
7
2,7kQ <% 10ke
AN

picture
centring

H L E/Wdrive
sync blanking

7284
ampl. voltage 84637

—{:Tﬂ

+V52=12V ; +Vs1=26V

(1) Condition for pin 12: LOW voltage level = 50 Hz; HIGH voltage level = 60 Hz.

Fig. 4 Typical vertical deflection circuit for 30AX system (Vg1 = 26 V, Vg2 = 12 V) in quasi-bridge connection.
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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

19(p-p)
Ptot

Rth j-tab

10t0 36 V
max. 2 A
max. 5WwW
max. 150 °C
= 10 °C/w

PACKAGE OUTLINE
9-lead SIL; plastic (SOT-110B).
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STAGE
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49—
1 7
3 p1 R2 8 tab
I "
— k _r <«
c1 J,; blanking pulse cs i c7 l P3
tput
- outpu , . vy . ;
7287964

Fig. 1 Block diagram.
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Vertical deflection circuit

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 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
Pin5
Pin 6
Pin 9 (repetitive)

Pin 9 (non-repetitive)

Total power dissipation (see also Fig. 2)

Storage temperature

Operating junction temperature

tot
(W)

2,5

0

TDA2654S

Vo max. 5
V3 max. 17
\7) max. 17
Vg max. 6
Vg max. 13
Vy max. 18
Vg (Vp)  max. 36
+14 max 1
-1 max 5
lo max. 2,5
I3 max. 30
Ig max. 30
tlg max. 1
tlg max. 3
tlg max. 1
tlg max. 1,25
Ptot max. 5
Tstg —25to + 150
T max. 150
7275860.1A
T T T
EEEEEEEE
Rthh-a=4°C/W
123 LA
\\
N
N A
AN N
AN N
\\
0 50 100 Tamp (°C) 150

<K<K KL

mA
mA
mA
mA
mA
mA

oc
oc

Fig. 2 Total power dissipation. The graph takes into account an Ry, tap-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

October 1984
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TDA2654S

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified; voltages and currents ref. to tab (ground)

monochrome | portable mono-chrome
(Fig. 3) (Fig. 4)
Supply voltage (pin 8) Vp typ. 25 12 \%
Supply current (pin 8) Ip typ. 175 170 mA
Total power dissipation Ptot typ. 3.3 15 W
Output voltage (peak-to-peak value) Vg (p-p) typ. 22 8,5 \
Blanking pulse; 14 = 1 mA Vi typ. 11 6,5 \Y
Blanking pulse duration tp typ. 1,3 15 ms
D.C. input voltage (pin 6) Ve typ. 3,7 2,2 \%
Deflection current (peak-to-peak value) l9 (pp) tyP. 1,1 11 A
Flyback time t typ. 1,3 15 ms
Free running oscillator frequency fose typ. 46 46 Hz
Oscillator thermal drift typ. -0,01 -0,01 Hz/OC
Oscillator voltage shift typ. -0,13 -0,13 Hz/V
Tracking range oscillator typ. 18 18 %
Synchronization input voltage Vo > 1 1 \%
Voltage divider ratio V7/Vg typ. 0,51 0,51
Input resistance pin 7 Ry typ. 2,8 2,8 k&2
Recommended thermal resistance
of heatsink for Tymp up to 70 °C Rthh-a < 13 24*  OC/W

* Recommended value, heatsink not strictly required.
PINNING
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 linearity control

APPLICATION INFORMATION (see also Fig. 1)
The function is described against the correspending pin number
1. Blanking pulse output

Tab. Negative supply (ground)

When the IC is adjusted on a free running frequency of 46 Hz the internal bianking 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.

1114
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Vertical deflection circuit TDA2654S

APPLICATION INFORMATION (continued)
3. Oscillator

The oscillator frequency is set by the potentiometer P1 and resistor R2 between pins 3 and 7 and
capacitor C1 between pin 3 and ground. For 50 Hz systems the free running frequency is preferably
adjusted to 46 Hz.

4. Sawtooth generator

This pin supplies the charging and discharging currents of the capacitor between pin 4 and ground
(C2).

5. S-correction and linearity control

The amount of S-correction can be set by the value of C3. For 1100 deflection coils, e.g. AT1040/15,
a capacitor of 15 uF will give the right value for S-correction. For 90° deflection systems (e.g.
AT1235/00) a nearly linear deflection current is required, this can be achieved by increasing C3 to
100 uF. 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 0,54V
peak to peak and a d.c. level of about 3,7 V, for a supply voltage of 25 V at 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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tab
TDA2654S
1 2 3 4 5 6 8 9
l + 150 k2
'—I ” . o cs T 100
requency . . 1001
linearity 4709 l
blanking pulse  sync pulse / 7 425V
(Vp)
+

c1 150nF C2==100nF C32215uF AT1040/15

;L l ;L 100 k2

| —

+
C9S2470 uF
R7
C6 ==1nF
R6
amplitude 19
7 7275859

Fig. 3 Monochrome 1100 vertical deflection system.
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APPLICATION INFORMATION (continued)

f

tab
TDA2654S
1 2 4 5 6 7 8 9
1 * /-\ blanking signal
¢ to base of
u video output
linearity P2 transistor
blanking pulse sync pulse 470 [] R7
+Vg 3309
Vgnom =12V 1 c2 +] ¢3
I’OO“F J,-15 KF AT1074
7 7 R5
180k +]| g
R4 1500 pF
C6 L 130kQ
1nF T
R6
10
7 7287917

Fig. 4 Monochrome 1100 vertical deflection system.
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VERTICAL DEFLECTION CIRCUIT

GENERAL DESCRIPTION

TDA2655B

The TDA2655B is a monolithic integrated circuit for vertical deflection in colour television receivers

with 9009 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 90° deflection; measured with respect to cooling fin (ground)

concept 1* concept 2*
Svst | | Vp1 typ. 22 22
stem su voltages
y pply voltag V2 typ. 12 _
Ip1 typ. 135 140
System supply currents
—lp2 typ. 8 —
Deflection current
(peak-to-peak value) Ig(p,p) typ. 450 450
Synchronization input voltage
(peak-to-peak value) V5(p-p) min. 1 1

Vv
\%
mA
mA

mA

\

*Concept 1: with two supply voltages ; concept 2: with one supply voltage. (See also Figs 2 and 3).

PACKAGE OUTLINE
12-lead DIL; plastic with metal cooling fin (SOT-150).
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Fig. 1 Block diagram.
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Vertical deflection circuit

TDA2655B

RATINGS

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

Voltages
with respect to cooling fin (ground)

Supply voltage (pin 11)
Supply voltage output stage (pin 8)
Pin9

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

Vi1=Vp  max. 40 \
Vg max. 60 \
Vg max. 60 \
—Vg max. 0 \
V1o max. 40 \
V3 max. 7 \
V1 max. 40 Vv
Vg max. 7 \
V7:V1i2 max. 24 \Y
110 max. 1,2 A
-110 max. 1,5 A
*lg max. 10 mA
1} max. 3 mA
I max. 50 mA
-4 max. 0,1 mA
—lg max. 5 mA
—la max. 1 mA

internally limited by the short-circuit
protection circuit

internally limited by the short-circuit
protection circuit

Tstg —55 to +150 OC

Tamb 0 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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TDA2655B

CHARACTERISTICS

Vp=22V; Tamb = 25 OC; these characteristics are measured with respect to cooling fin (ground),

unless otherwise specified.

parameter symbol min. typ. max. unit
Supply voltage/output stage
Supply voltage Vi1=Vp 9 — 30 \%
Output voltage

atlg=0,75 A Vg - 1,2 1,4 \%

at—lg=0,75 A Vg (Vp—=1,9) (vp—-1,7) - \Y
Flyback generator output voltage

atlig=0,75A V1o - (Vp—-20 - \%
Supply currents (without load)

pin 11 11 - 10 — mA

pin 8 I8 — 3 — mA
Output current tlg — — 1,2 A
Flyback generator peak current tl1p — — 1,2 A
Feedback
Preamplifier quiescent input

currents —l7=-l19 — 0,1 — nA
Synchronization
Sync input voltage range Vg 1,0 — — \%
Synchronizing range — 28 — %
Oscillator/sawtooth generator
Frequency setting input voltage \7 6 — 9 \%
Sawtooth generator output voltage

(peak value) V1(m) 0 (Vp—2) — \
Sawtooth generator output current I — — 30 mA
Sawtooth generator leakage current -4 2 — — HA
Oscillator temperature dependency

Tease = 20 to 100 °C (AF/)/AT cage — 10 — K-!
Oscillator voltage dependency

Vp=10to 30 V (AF/F)/AVP — 10°3 - V-1
Blanking pulse generator
Output voltage (at I5 =1 mA) Vg — 20 — \%
Output resistance Rg — 410 — Q
Output current (at Vp =21 V) —lg — - 5 mA
Blanking pulse duration at 50 Hz

sync tp 1,33 1,4 1,47 ms
50/60 Hz frequency detector
Output saturation voltage

(LOW level for 50 Hz) Vo - 1 — Y
Leakage current b)) — 1 - nA

1122
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Vertical deflection circuit

TDA2655B

parameter symbol min. typ. max. unit
Buffer stage

Output voltage Ve(m) 0 (Vp—1) — \%
Output current —lg — — 4 mA
Thermal resistance

From junction to case {(cooling fin) Rth jc — — 15 K/W
Junction temperature

Switching point thermal protection T 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 900 deflection systems. Measurements are made with respect to the

cooling fin (ground).

System supply voltages

Supply currents

Output voltage (d.c. value)

Output voltage (peak-to-peak value)
Output current (peak value)

Deflection current (peak-to-peak value)
Flyback time

Oscillator frequency adjustment
without sync

Total power dissipation per package
(see note)

Ambient temperature

Thermal resistance
(junction to ambient)

Vp1
Vp2
Ip1
—Ip2
Vg
V9(p-p)
=19(m)
Idefl (p-p)
t

fo

Ptot
Tamb

Rth j-a

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

typ.

max.

max.

max.

*Concept 1 : with two supply voltages; concept 2 : with one supply voltage.

Note

Calculated with AVpq of +5% and ARyef| of —7%.

Fig. 2 Fig. 3
concept 1* concept 2*
22 22
12 —
135 140
8 _

12,2 13,8

42 43
450 450
850 850
0,9 1,0
46,5 46,5
1,8 1,8
70 70
40 40

mA
mA

mA
mA

Hz

oC

K/W

December 1982
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N 4
k2| | 270k0 » 1
(%) 72 11 i0 9 8 7
1 270 TN4148
68 TDA26558B k2
k2 L (1%) [} 22Q
1 2 3 4 5 6 1002
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47 k2 . 4
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Fig. 2 Typical application circuit with two supply
voltages; for use with 900 picture tubes.
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0
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1 2 3 4
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3 470 7
cooling
nF fin
a
5,6 MQ v . 82k
4,7MQ frequency
selection 100kS2
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amplitude A, ] |
voltage 100 nF
(+150 V) }— ’ﬂ_ 4,7k
100 nF sync
l 100 k2
| —| | — |
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linearity MO0708

Fig. 3 Typical application circuit for a single supply
voltage; for use with 90° picture tubes.
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TDA2730

FM LIMITER/DEMODULATOR

The TDA2730 is a monolithic integrated circuit for use in audio-visual equipment, e.g.;
video recorders and video disc players.

The circuit comprises an f. m. limiter/demodulator for the playback signal, a video
amplifier and an electronic switch, which can be used for drop-out elimination.

QUICK REFERENCE DATA
Supply voltage Vg-11 typ. 12V
Supply current Ig typ. 42 mA
Input signal range (peak-to-peak value) V4-5(p—p) 30 to 2000 mV
Video output signal (peak-to-peak value) V2-11(p-p) typ. 4 vV

BLOCK DIAGRAM

1 2
\ 1
A\
3
TDA2730 v VIDEO AMPLIFIER X
v, B
p —
|8
5 > > ¢
LIMITER/ AMPLIFIER | SYNCHRONOUS 9Q x 10
4 DEMODULATOR
> ELECTRONIC SWITCH
A 4 A 4 A -, 'y 7§
13 12 15 14 16 7 9
7276439
——
7=64ns
PACKAGE OUTLINE

16-lead DIL; plastic (SOT-38).
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TDA2730

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134)
Voltage
Supply voltage Vg-11 max. 13V

Power dissipation

Total power dissipation

(see also derating curve below) Piot max. 1,25 W
Temperatures
Storage temperature Tstg -65 to +125 OC
Operating ambient temperature see derating curve below
2000 7276438
Ptot
(mW)
-
1000
N
S
-
° 0 50 100
-25
Tamb (°C)
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TDA2730

CHARACTERISTICS measured in the circuit on in Fig. 1

typ. 12V
Supply voltage range Vg-11 lto13 V
The following characteristics are measured at Vg_11 =12 V; Tagmp = 25 0C
typ. 42 mA

Supply current Ig 25t0 54 mA
Limiter
Start of limiting (-3 dB)

fo, = 4 MHz; peak-to-peak value V4-5(p-p) typ. 0,8 V
Input signal range for constant luminance output

(peak-to-peak value) V4_5(p_p) 30 to 2000 mV
Output voltage (peak-to-peak value) V12-13(p—p) typ. 750 mV
Available output voltage at an external load

of 1 k€2; peak-to-peak value V12-13(p—p) > S vV
Demodulator
Measured at I] = 4 mA; |Z16 11, =1,5kQ; delay time 7 = 64 ns; Af = 1,4 MHz
(f;, = 3,0 MHz, fy = 4, 4 MHz)
Current ratio I1/116 typ. 1
Output voltage (peak-to-peak value) Vie-11 typ. 540 mV
Drop-out switch
Input drive voltage range V7.9-11 6,5to 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 Vo-g typ. 1,5 'V
Input offset voltage Vo g=Vo_g| < 20 mV
Switch actuating input voltage

for signal flow from pin 7 to pin 8 Vig-11 0to2,7 V

for signal flow from pin 9 to pin 8 Vio-11 3,7t0 6,0 V
Output impedance at 1,5 mA by internal load Zg-11 emitter follower
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TDA2730

CHARACTERISTICS (continued)

Video amplifier

Input voltage level V3-11 typ. 730 mV
Output voltage level Vo-11 typ. 5,5 V
Open loop gain G typ. 43 dB
Bandwidth (3 dB) B typ. 8, 8 MHz
Output voltage (peak-to-peak value: see note) V2-11(p—p) typ. 4 VvV
Note

The gain of the amplifier is determined by the feedback network comprising the im-
pedances between pins 2 and 3, and pins 8 and 3. The values quoted apply to the circuit

in Fig. 1.

PINNING

1. Current setting demodulator 9. Switch input

2. Video amplifier output 10. Switch actuating input

3. Video amplifier input 11. Negative supply (ground)
4. F.M. signal input 12. Limiter output

5. F.M. signal input 13. Limiter output

6. Positive supply 14. Demodulator input

7. Switch input 15. 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 cutput. AtI; = 4 mA, optimum temperature compensation is obtained.

. Video amplifier output

A signal up to 4 V peak-to-peak is available from this output (Fig.1).
This can be the video signal (Fig.1) or the f. m. signal to the delay line (drop-out
elimination; Fig. 2).

. Video amplifier input

The demodulator output signal is the input signal to this pin (Fig. 1) or the f.m.
modulated signal (Fig. 2).

. 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.

. F.M. signal input

See pin 4.
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TDA2730

APPLICATION INFORMATION (continued)
6. Positive supply

10.

11.
12.

13.

14.

15.

16.

Correct operation can be obtained in the range 11 to 13 V.
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.

. Switch output

See pin 7.
Switch input
See pin 7.

Switch actuating input

See pin 7.
Negative supply (ground)
Limiter output

A balanced signal is available between pins 12 and 13. The signal amplitude is
limited to 750 mV at both outputs.

Limiter output
See pin 12.

Demodulator input

A phase shifted signal (with respect to the internally applied signal) is applied
between pins 14 and 15.

Demodulator input

See pin 14.

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 (Af) 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 Af = 1,4 MHz.
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APPLICATION INFORMATION (continued)

Test circuit

+12Vv

Vp
+12V l+ I
68uF 22nF 18k0
J/-/ l/ _H_ < 2,7V (p-p) or
47052 >»3,7V (p-p) drop-out
6 1 10
4,7 nF 5
F SYNCHRONOUS ELECTRONIC VIDED 2 output
LIMITER - - |
4 DEMODULATOR — SWITCH AMPLIFIER <4V (p-p)
Yvy
TDA2730
560 2 []560&2 = =115 : >
4,7k
] 1,3k == 10uF
2,2k +
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1OOnFI =—=100nF 33pF
kTS 12kQ 5,6k
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/ _TT
i
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APPLICATION INFORMATION (continued)

from drop-out

detector
video
output
de-emphasis DELAY
— CIRCUIT
2,2k
82Kk0 +12v
12V, 10nF Uz,zm 12V 10nF == 30092
Jﬁ f1 2 Ta 8 10 [5 1[?1 2 3 8 10
v ‘ ] ‘ 47k0 47k
TDA2730 SW‘TCH_X/O E TDA2730 swiTeH I 9
p L AMPLIFIER B P L{ AmpLIFIER () — ;|
10 [ho
k| ke
AMPLIFIER/LIMITER DEMODULATOR AMPLIFIER/LIMITER DEMODULATOR 71,,
] 10nF = Z=10nF
7 T
o, ot — 1 2 S |14 6 i 7 g 3 2 5
10nF 22k VIDEO 10nF
FILTER [ 1m[ 1ksz[]
2k
k&L 15K 15kQ
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L] puase H y  pHAsE
SHIFTER 10nF == 10nF SHIFTER
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»

Fig.2. Drop-out eliminator,
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J ‘ 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

switch display

input Vp output
16 V13 L 5 TDA2740
__‘L_‘ A.G.C. /|
FM ELECTRONIC ASC AMPLIFIER DROP - OUT schmiTT [10)
inputs [
_),L SWITCH AMPLIFIER DISPLAY DETECTOR TRIGGER
DRIVER
8 %14 415 142 3 12 11 49 Eﬁs
output inputs output input control input output input
(FM) (FM) time
constant 7287201

Fig. 1 Block diagram.

PACKAGE OUTLINE
16-lead DIL; plastic (SOT-38).
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F™M
inputs

switch
input Ve
47k 6,2k
{6 V13 0 5 TDA2740
4 A.G.C.
ELECTRONIC e AMPLIFIER DROP-OUT schmiT |10
7 SWITCH AMPLIFIER DISPLAY DETECTOR TRIGGER
e DRIVER
8 114 315 2 3 12 11 %9 'ﬁs
3600 17nF J VAN J”
2kQ 100nF 12k low -pass ‘
h filter
to pin 13
(Vp) 7

Fig. 2 Test circuit.

7287202

( ov/lcval




Amplifier and drop-out identification circuit TDA2740

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 Ptot max. 780 mw
Storage temperature range Tstg -25to +150 ©C
Operating ambient temperature range Tamb —20to +90 °C

CHARACTERISTICS
Vp=12V; Tamp =25 OC; measured in Fig. 2; unless otherwise specified

parameter symbol min. typ. max. unit
Supply
Supply voltage range (pin 13) Vp 11,5 12 13 \
Supply current (pin 13) Ip 30 40 60 mA
Electronic switch
Input voltages (d.c.) V4;7_16 6,5 7.1 7,5 \Y
Input impedances 1Z24.7-16! - 1 - 139/
Input voltages (pin 6)

for signal from pin 7 to pin 8 Vg 0 — 1,7 \

for signal from pin 4 to pin 8 Vg 2,7 — Vp \%
Input current (pin 6) e — — 60 uA
Output pin 8 open collector
Output current (d.c.) Ig 1,3 1,8 25 mA
Output voltage Vg.16 6,7 - Vp \%
Forward transfer admittance [Y4l 2,45 3,3 4,45 mS
2nd harmonic suppression referred to

a sinusoidal signal at pin 4 or 7 of

V4.7 (p-p) =500 mV; =4 MHz a - —43 - dB
A.G.C. amplifier and display driver
Input voltages (d.c.) V14;15-16 2,3 2,6 29 \%
Input impedance 1Z14-15l - 1,2 — k2
Input voltage range (peak-to-peak value) V14-15(p-p) 6 - 60 mV
Output voltage (peak-to-peak value) Vi(p-p) 0,7 1 1,4 \%
Open-loop voltage gain at f =4 MHz Goy 43 46 49 dB
Bandwidth (—3 dB) within control rarige B 7 — — MHz
Output voltage (d.c.) Vi.16 5,0 6,7 8,5 \
Output impedance Z1.16 emitter follower
Input voltage (d.c.) Vo 16 2,2 2,5 2,8 \
Input impedance ; 1Z29.16l — 2,3 — k2
Output pin b open collector

] L
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TDA2740

CHARACTERISTICS (continued)

paramter symbol min. | typ. max. unit

A.G.C. amplifier and display driver (continued)
Display current (pin 5)

without input signal I - - 400 HA
with input signal of 60 mV (peak to peak) I — 1,3 — mA
D.C. voltage at pin 3
without input signal V3.16 1,1 1,5 1,9 Y
with input signal V3.16 2,4 2,7 3,2 \Y%
Drop-out detector
Input voltage (d.c.) V1216 2,6 2,8 3,0 \
Input impedance 1Z12-16! - 1 - 39/
Input voltage (a.c.) (peak-to-peak value)
for negative-going threshold (tp|_ ) V12(p-p) 9 18 36 mV
for positive-going threshold (tpy| ) V12(p-p) 11 26 60 mV
Output pin 11 open collector
Maximum output current 111 — 2,3 mA
Output current (d.c.) without input signal 111 — 1,3 — mA

Schmitt-trigger (see Fig. 3)

Threshold voltage: ON Vg.16 10,05 10,15 10,30| V
Threshold voltage: OFF Vo.16 965 | 980 | 995 | V
Input impedance |Z9g.13| - 1.2 - kQ
Output voltage HIGH V10-16H 3,7 3.9 4,2 \
Output voltage LOW V10-16L 21 24 2,7 \"
Output impedance Z10-16 emitter follower
1 L
7287203
V10-16
v)

0
95 97 99 101 103 105
Vg_15 (V)

Fig. 3 Schmitt-trigger output voltage as a
function -of the input voltage.
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J L TDA2791

TELEVISION SOUND COMBINATION

The TDA2791 contains the following functions:
® Limiter/amplifier

® F.M. detector.

® Physiological d.c. volume control.

e 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 V13.3  typ. 12V
Total current drain 113 typ. 61 mA
Frequency fo 5,56 MHz
Input voltage at start of limiting (r.m.s. value) Vi(rms) typ- 100 uV
A.M. rejection at Vi =5 mV a typ. 60 dB
A.F. output voltage at Af = + 27 kHz (r.m.s. value)

(at pin 7 after de-emphasis) Vo(rms) typ- 700 mV
D.C. bass control range < i:g dB
D.C. treble control range i:g dB
D.C. volume control range > —75 dB

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

January 1980
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Fig. 1a Circuit diagram; continued in Fig. 1b.
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Fig. 1b Circuit diagram; continued from Fig. 1a; continued in Fig. 1c, for line ‘n’ see Fig. 1d.
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Fig. 1c Circuit diagram; continued from Fig. 1b; continued in Fig. 1d.
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Fig. 1d Circuit diagram; continued from Fig. 1c and Fig. 1b.
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Fig. 2 Block diagram.




Television sound combination TDA2791

RATINGS
Limiting values in accordance with the Absalute Maximum System (IEC 134)
Supply voltage V133 max. 132 V
7284207

2000

Ptot

(mw)

1000 N
‘\
N
N
N
0 10 150
0 50 0 Tamb (OC)
Fig. 3 Power derating curve.

Storage temperature Tstg —25to+ 130 ©C
Operating ambient temperature Tamb —-25t0 +65 °C

CHARACTERISTICS

Measured in Fig. 9 at Ty = 25 0C; V13.3 = 12 V; f = 5,5 MHz (unless otherwise specified)

Supply voltage range V133 10,8t0 13,2 V
Total current drain 113 43t0 79 mA

Limiter/amplifier/demodulator (note 1)

Input limiting voltage at V7.3 = —3 dB (r.m.s. value) Vi(rms) typ. 100 pV
Input impedance | Z1_3| typ. 200 kQ
A.M. rejection
Vi=0,5mV o typ. 50 dB
Vi= 1mV « typ. 50 dB
vi= 5my [ Mote?2 « typ. 60 dB
Vi= 50 mV « typ. 55 dB
A.F. output voltage at pin 7 (r.m.s. value)
fm = 1kHz; Af=+27 kHz; Vi=5mV;Q 3=125 Vo(rms) typ. 700 mV
Notes

1. The quadrature reference circuit must be tuned in such a way that there is no difference in the
demodulator d.c. output voltage when the limiter input is switched from signal to no signal.
2. See test set-up Fig. 4.
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TDA2791

CHARACTERISTICS (continued)

Total harmonic distortion at pin 7
fm =1 kHz; Af=+£27 kHz; V;=5mV

Zero-point stability at 30 uV to 10 mV; pin 7
Hum suppression; pin 7

Signal-to-noise ratio at pin 7
fm =1 kHz; Af=£ 27 kHz; V; =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 Vg.3=4V

Physiological volume control (bass and treble compensation)

Voltage gain of audio part
f=1kHz;V11.3=3,2V;V143=32V;Vg3=4V

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=1kHz; Vi(rms) = 218 mV
(related to max. output; note 2) at:
0dB
—20dB

Notes

1. Specified according to DIN 45405; weighted noise (peak value).

2. Measured at flat-tone control characteristics.

dtot typ.
typ.
typ.
S/N typ.
|27:3] typ.
Vi(rms) typ.
see graph, Fig. 5
[Z1a3] e
see graph, Fig. 6
1Z113]  typ.
V113 typ.
V143 typ.

see graph, Fig. 7

Ig typ.

see graph, Fig. 8

Gy typ.
>
typ.

dtO'[ typ.

dtot typ.

0,35

20

63
25

215

500

500

3.2
3.2

40

0,2
0,4

mV

MA

dB
dB

dB
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Television sound combination

TDA2791

AF AF Input signal: fo =5,5 MHz
N e for f.m.: Af =+ 27 kHz; f[, =70 H
GENERATOR GENERATOR o st i,
f=70Hz f =1000 Hz e em
F.M. AM
GENERATOR e
¢ =55MSZ MODULATOR
o m =03
Af=27kHz
HIGH-PASS
ATTENUATOR TDA2791 FILTER
Fig. 4 Test set-up. H.F. R.M.S.
VOLTMETER VOLTMETER
7284218
7284208 7284209
Vo-3 Vg-3
(dB) (dB)
+20 +20
y.4
/—
+10 ] +10
IYDI typ
0 /
] 0 /
/
—-10 / —10 /
/
—-20 -20
0 25 5 0 2,5
Vig_3 V) Vi1_3(V)

Fig. 5 Bass control curve; f = 40 Hz;

V11.3=32V;Vg3=4V.

Fig. 6 Treble control curve; f = 15 kHz;
V143=3.2V;Vg3=4V.

January 1980
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TDA2791

7284210
(1)
Vg-3
(dB) /
25
/
Atyp
/
50
75
100 : .
2 3 Vg_3 (V)

(1) This is actually the a.f. output voltage as shown in Fig. 9.

Fig. 7 Volume control curve; f = 1 kHz.
V143=32V;V11.3=32V.

APPLICATION INFORMATION

(1)
Vg_3
(dB)

25

50

75

100

7284211
17
140 H
Y
LU
/1 /
1kHz
A
|4
15 kHz
/
4
2 3 Vg 3 (V) °

Fig. 8 Physiological volume control curves
(typical values); V14.3=3,2V;V11.3=32V.

The function is quoted against the corresponding pin number

1. Limiter input.

2. The decoupling capacitor for the internal limiter feedback is connected to this pin.
3. Negative supply (ground).

4, Limiter output for external feedback to pin 1.

5and 6. External tank circuit (demodulator reference signal).
7. Demodulator output.

8. D.C. volume control.

9 and 10. External circuit for physiological volume control.
11. D.C. treble control.

12. External capacitor for treble control.

13. Positive supply.

14. D.C. bass control.

15 and 16. External circuit for bass control.

1148
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+12V
4 18 k§2
F—¢ 330F + 180k L
100 nF $—| — }— 22
Z kQ
f 100 uF 33 nF 560 L
18 nF |_4 s -
T T nF
10
1 12 3 13 7 16 15 9 T K
TDA2791
12 k2
1
5 6 14 11 8 0
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—_L100 bj.100 1100
330pF
J" nF ; nF ; nF
7 v 72
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TAAATT
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Fig. 9 Application circuit diagram.
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J k TDA2795

TV STEREO/DUAL SOUND IDENTIFICATION DECODER

The TDA2795 is a monolithic integrated circuit for stereo/dual sound in television receivers.
The circuit incorporates the following functions:

® Controlled pilot signal amplifier.

® Envelope demodulator.

® Two separate signal paths for processing the identification frequencies: operational amplifier for
active filter, integral evaluation circuit with TTL compatible ‘open collector’ outputs.

® Stereo indicator driver.

QUICK REFERENCE DATA

Supply voltage Vg typ. 122 V
Supply current Is typ. 8 mA
Nominal input voltage at f = 54,6875 kHz Vi typ. 10 mV
Input impedance 1Z;1 = 500 k&2
Operational amplifier

open loop voltage gain at 200 Hz Go = 78 dB

input resistance Ri = 1 MQ

output resistance Ro < 3,6 k2
Supply voltage range Vs 10,8t0 13,2 V
Operating ambient temperature range Tamb O0to+70 °C

PACKAGE OUTLINE
18-lead DIL; plastic (SOT-102DS).

March 1986
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136ke Vs
(67 k&2) 117,5 Hz band - pass
T — 680
100 _L _l_ >
J’-nF 3390 100nF == ==100nF (1) — (2) — R
7 (3409) 560kS 117,5Hz 274,1 Hz
stereo ——
gES
9 8 7 6 5 4 3 2 1
o T b
SING
— VOLTAGE + PROCES -
t threshold voltage
TDA2795
- ||
+ LOGIC
| _ PROCESSING
>
10 11 12 13 14 15 16 17 18
Ly fo
'_‘;ﬁqadl- . .\ o0 220k ==c2 220kQ
Il 47 3,3 - L
il k|| T ke|| ka 1419 T100nF T 100nF
Cx  vg/2 (145Q) wz 7 4
| |
274,1 Hz band - pass 7284638.1
| p—|
J SN |
fo = 54,6875kHz . 56pF (ggtg)
inpu
V) ——

Fig. 1 Block diagram; C1 and C2 values 22 to 150 nF (dependent on switching time); values given
in parenthesis are for G = 4 at 117,5/274,1 Hz; C, = 3,3 nF.
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TV stereo/dual sound identification decoder

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voltage (pin 7) V7.18= Vs
Signal input (pin 13) V13.18
—V13.18
Switch outputs (pins 1, 2 and 3) Vi.18
1
V2;318
12;3
—V1;2;3-18
Total power dissipation Piot
Storage temperature range Tstg
Operating ambient temperature range Tamb

CHARACTERISTICS

TDA2795

max. 15
max. Vg
max. 0,5
max. 18
max. 50
max. 15
max. 5
max. 0,5
max. 800
—25to +125

Oto+70

< <K< <

Vg =12 V; Tamp = 25 OC, unless otherwise specified; measured in Fig. 1, at V; = 10 mV; f = 54,6875 kHz

amplitude modulated with f,1 = 117,5 Hz or f,0 = 274,1 Hz; mq = my = 50%.

Supply voltage range Vg

Supply current Is

Pilot signal amplifier and envelope demodulator

Maximum input voltage (peak-to-peak value) Vi(p-p)
Input impedance 21318l
Voltage gain (Vg.18/V13.18) at Vi =1mV Gy9-13
Start of control at V; see Fig. 3
Control range AGy
Controlled output voltage (r.m.s. value) (pin 9) Vo(rms)

Operational amplifiers

Input bias current (pins 6 and 14) tlg; tl14
Open loop voltage gain at f = 200 Hz Go
Available output current (pins 5 and 15) tlg; thg
Output resistance (pins 5 and 15) Ro
Allowable load capacitance CL
Output offset voltage at Rg.g = 560 kS2 V5.8

10,8 to

typ.
<

typ.
>

typ.

\Y

typ.

//\//\//\g\\/\\///\

13,2

8
12

500
42

40
550

70
78
1,5

3,5
30
70

\

mA
mA

k&2
dB

dB
mV

nA
dB
mA

k&2
kQ

pF
mV

March 1986
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TDA2795

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 =19 = 1,6 mA
leakage voltage at 13 = 19 <5 uA

Indicator driver (pin 1)
allowable output current

saturation voltage at |1 = 20 mA
leakage voltage at 17 < 10 uA

Internal reference voltage
Reference voltage (pin 8)
Available output current (pin 8)

Reference current source
Reference voltage (pin 17)
Internal bias resistor
Allowable load resistor (pin 17)

Vs: V1is
V5on - V150n
Vioff  V15off

13; 19
V3:2-18sat
V3;2-18

I
V1.18sat
V1.18

Vg.18
_|8
+lg

V17-18
Ri17
RL

typ. 1,0
typ. 3,8 0,6
< 2
< 0,35
< 15
< 40
< 0,8
< 18
typ. 6
> 2
> 0,6
typ. 53
typ. 5

180 to 270

\

dB

mA
\Y,
Y,

mA

<

mA
mA

39/
k2
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TDA2795

TV stereo/dual sound identification decoder

20 7284639
GV
(dB)
A w——
0 A ]
v/
/ \ \
4 \/
/\ N
V4R N N
» AN
_20 /4 \\
= pd N
\\
// ™
SN
—40
10 102 103 f (Hz) 104
Fig. 2 Band-pass curves for 117,5 Hz and 274,1 Hz.
0,7 7284640
Vo (p-p) = e
(V)
7
0,5 Ve
Rg = 3.3k$2 £
/Rg =82kQ
/ /
0,3 /
/
4
i 7/
/
/
0,1 z
1 10 102 103
\ (mV)

Fig. 3 Controlled output voltage as a function of the input signal (Qg, = 80); pilot frequency
fo = 54,6875 kHz; Rg is source resistance.
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TDA2795

GENERAL FILTER CALCULATIONS
1. Gain
Amplifier conditions: G >> Gy and G >> 2 - Q?

p
G = R1-C1 inwhich: b= e G Vo
VT c1+e2 R1+R2 o 1N WhIEh: P = J@: By = g
p“+p +
R3.C1-C2 R1.R2.R3-C1-.C2
/%
R1 Cc2 —Vo
Vi __.I l__
R3
R2 —
C1
Il 7284641
7 "
2. Resonance frequency
1
YTy R R2
R1+R2 R3.C1-C2
3. Gain at w = wy
Q2 R3
V' c1+c2 Ri1
4. Quality
_Yei-c2 |/ R3RI+R2)
c1+C2 R1-R2
5. Recommended components
C1and C2: 5% MKC (metallized polycarbonate film capacitor)
R1, R2and R3: 2% MR (metal film resistor)
or:
C1and C2: 5% MKT (metallized polyester film capacitor)

R1, R2and R3: 2% CR (carbon film resistor)
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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

QUICK REFERENCE DATA

H.F. amplifier with a control range of 66 dB
Synchronous demodulator and reference amplifier
A.G.C. detector
Pulse shaper
Q-factor killing of the input selectivity, which is controlled by the a.g.c. circuit
Input voltage limiter

TDA3047

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

Input signal {peak-to-peak value)

Vp =Vg.16 typ. 5V

Ip=Ig

typ. 2,1 mA

(100% AM; f = 36 kHz) V2.15(p-p) 0,02 10200 mV
Output signal (peak-to-peak value) V9.16(p-p) typ. 45 V
+
|
4 [13 [5 |6 7 10 *a
1 REFERENCE
AMPLIFIER
I 1
2
>~ CONTROLLED [* SYNCHRONOUS PULSE ouTPUT 9
" | HF. AWPLIFIER DEMODULATOR SHAPER BUFFER "
D AG.C.
5 DETECTOR
* Q- FACTOR TDA3047
" KILLER
1 INPUT
LIMITER

12

11

Te

PACKAGE OUTLINES
TDA3047P: 16-lead DIL; plastic (SOT-38).

TDA3047T: 16-lead mini-pack; plastic (SO-16L; SOT-162A).

Fig. 1 Block diagram of TDA3047.

J,, 7287197 1A
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TDA3047

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 uA with a voltage swing of 4,5 V. The Q-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 uA peak-to-peak. The output signal of the demodulator is fed to the input of the
a.g.c. detector and to the input of the pulse-shaper circuit.

A.G.C. detector

The a.g.c. detector comprises two n-p-n transistors operating as a differential pair. The top level of the
output signal from the synchronous demodulator is detected by the a.g.c. circuit. Noise pulses are
integrated by an internal capacitor. The output signal is amplified and applied to the firstand second stages
of the amplifier and to the Q-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.

Q-factor killer

Figure 3 shows the Q-factor killer in the narrow-band application. In this application it is necessary to
decrease the Q-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 Q-factor killer can be directly coupled to the input;
pin 3 to pin 2 and pin 14 to pin 15.
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Infrared receiver TDA3047

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 |1 = 3 mA.

RATINGS
Limiting values in accordance with the Absolute Maximum System (I1EC 134)
Supply voltage (pin 8) Vp=Vg.16 max. 132 V
Output current pulse shaper (pin 11) 111 max. 10 mA
Voltages between pins*
pins 2 and 15 Vo.15 max. 45 V
pins 4 and 13 V413 max. 45 V
pins 5 and 6 V5.6 max. 45 V
pins 7 and 10 V7.10 max. 45 V
pins 9 and 11 Vg-11 max. 45 V
Storage temperature range Tstg —65 to + 150 ©C
Operating ambient temperature range Tamb —25to+ 125 OC

* All pins except pin 11 are short-circuit protected.

December 1984

1159




TDA3047

CHARACTERISTICS

Vp =Vg.16 =5 V; Tagmp = 25 OC; measured in Fig. 4; unless otherwise specified

parameter symbol min. typ. max. unit
Supply (pin 8)
Supply voltage Vp=Vg.16 465 |50 535 |V
Supply current Ip=lg 1,2 21 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 uv

at f = 36 kHz (note 2) V2-15(p-p) - - 5 rv
A.G.C. control range (without Q-killing) 60 66 — dB
Input signal for correct operation

(peak-to-peak value; note 3) V2.15(p-p) 002 | — 200 mV
Q-killing inactive (13 = 114 < 0,5 pA)

(peak-to-peak value) V2.15(p-p) - - 140 uv
Q-killing active (114 = I3 = max.)

(peak-to-peak value) V2.15(p-p) 28 - - mV
Q-killing range see Fig. 2
Inputs
Input voltage (pin 2) Vo.16 2,25 2,45 2,65 \%
Input voltage (pin 15) V15-16 2,25 2,45 2,65 \Y,
Input resistance (pin 2) R2.15 10 15 20 k2
Input capacitance (pin 2) Co.15 - 3 - pF
Input limiting (pin 1)

atly=3mA V1.6 — 0,8 0,9 \%
Outputs
Output voltage high (pin 9)

at —lg =75 uA —Vo.g — 0,1 0,5 \%
Output voltage /ow (pin 9)

at lg =75 uA Vo.16 - 0,1 0,5 \%
Output current; output voltage high

at Vg1 =45V —lg 75 120 - nA

at Vg.1ig =30V —lg 75 130 - MA

atVg.1g =10V —lg 75 140 - HA
Qutput current; output voltage /ow

at Vg.16 =05V lg 75 120 - pA
Qutput resistance between pins 7 and 10 R7.10 3,1 4,7 6,2 k2

Notes

1. Voltage pin 9 is high; —ig = 75 uA.

2. Voltage pin 9 remains /ow.

3. Undistorted output pulse with 100% AM input.
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Infrared receiver TDA3047

parameter symbol min, typ. max. unit

Pulse shaper (pin 11)
Trigger level in positive direction

(voltage pin 9 changes from high to low) V1116 375 |39 4,05 |V
Trigger level in negative direction

(voltage pin 9 changes from /ow to high) V1116 34 3565 |37 \
Hysteresis of trigger levels AV11.16 0,25 0,35 0,45 \

A.G.C. detector (pin 12)
A.G.C. capacitor charge current —l12 3,3 4,7 6,1 UA
A.G.C. capacitor discharge current 1o 67 100 133 MA

Q-factor killer (pins 3 and 14)
Output current (pin 3)

atVi2.16 =2V -3 25 7,5 15 uA
Output current (pin 14)

atVi2.16=2V —l14 125 7,5 15 HA

8 7287248
13;14 —TT1]
(uA)

6

4

2

L
0 _//
0,01 0,1 1 10 Vy_ 15 (mV) 100

Fig. 2 Typical Q-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, V9_15(p_p) is @ symmetrical square wave. Measured in Fig. 4;
Vp=5V.
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TDA3047

APPLICATION INFORMATION

22
——}——— V5=5V

100 uF

N [l

spwso | »/

)
] 1 [ O

fo=36KkHz 1 2 3 4 5 6 7 8 fo=36kHz
N1 55|”_: . |
T §—1 La7 TDA3047 2,72% 6.8nF
470 N2C a5y  Tof . mH
pF (1) | mH (2)
16 15 14 13 12 11 10 9
I56nF l J—
J J; IZZnFllinF
7 7 2 7 7
data
7287249.1A  OUtPUt
(1) N1=3,21 (2) Q=6
N2 =1
Q =16 Fig. 3 Narrow-band receiver using TDA3047.
229
i' —} Vg=5V
. —
100 uF
4 fo=36kHz
12kQ ] 10nF
wl | 1 | 0"
I 1 2 3 4 5 6 7 8
BPW50 ’{/
GD 47nF = TDA3047 ﬁ;ﬁ% =22
10“‘:1 16 15 14 13 12 11 10 9
12kQ [j T | I l J- |
;Em le,SnF
7z w 7 4
data
output
Vo 1= (symmetrical square-wave)
7287250A

Fig. 4 Wide-band receiver with TDA3047.
For better sensitivity both 12 k& resistors may have a higher value.
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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

Pulse shaper

QUICK REFERENCE DATA

Synchronous demodulator and reference amplifier
A.G.C. detector

Q-factor killing of the input selectivity, which is controlled by the a.g.c. circuit
Input voltage limiter

Supply voltage (pin 8) Vp=Vg.16 typ. 5V
Supply current (pin 8) Ip=1lg typ. 2,1 mA
Input signal (peak-to-peak value)
(100% AM; f = 36 kHz) V2.15(p-p) 0,02 t0 200 mV
Output signal (peak-to-peak value) V9-16(p-p) typ. 45 V
+
| |
4 13 |5 |6 7 10 ,l,s
1 REFERENCE
AMPLIFIER
2 7
> CONTROLLED SYNCHRONOUS PULSE OUTPUT 9
> | HF. AMPLIFIER DEMODULATOR | | SHAPER BUFFER >
—¢ A.G.C.
s DETECTOR
* Q- FACTOR J
" KILLER TDA3048
1 INPUT
LIMITER

T

PACKAGE OUTLINES
TDA3048P: 16-lead DIL; plastic (SOT-38).

TDA3048T: 16-lead mini-pack; plastic (SO-16L; SOT-162A).

Fig. 1 Block diagram of TDA3048.

’; 72871971
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TDA3048

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 uA with a voltage swing of 4,5 V. The Q-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 uA peak-to-peak. The output signal of the demodulator is fed to the input of the
a.g.c. detector and to the input of the pulse-shaper circuit.

A.G.C. detector

The a.g.c. detector comprises two n-p-n transistors operating as a differential pair. The top level of the
output signal from the synchronous demodulator is detected by the a.g.c. circuit. Noise pulses are
integrated by an internal capacitor. The output signal is amplified and applied to the first and second stages
of the amplifier and to the Q-factor killer circuit.

Pulse-shaper

The pulse-shaper comprises two n-p-n transistors operating as a differential pair connected in parallel
with the a.g.c. differential pair. The slicing level of the pulse shaper is lower than the slicing level of the
a.g.c. detector. The output of the pulse-shaper is determined by the voltage of the capacitor connected
to pin 11, which is applied directly to the output buffer.

Output buffer

The voltage of the pulse-shaper capacitor is fed to the base of the first transistor of a differential pair.
To obtain a correct RC-5 code, a hysteresis circuit protects the output against spikes. The output at
pin 9 is active low.

Q-factor killer

Figure 3 shows the Q-factor killer in the narrow-band application. In this application it is necessary to
decrease the Q-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 Q-factor killer can be directly coupled to the input;
pin 3 to pin 2 and pin 14 to pin 15.
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Infrared receiver TDA3048

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 1 = 3 mA.

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134)
Supply voltage (pin 8) Vp =Vg.16 max. 132 V
Output current pulse shaper (pin 11) 119 max. 10 mA
Voltages between pins*
pins 2 and 15 Va.15 max. 45V
pins 4 and 13 V413 max. 45 V
pins 5 and 6 V5.6 max. 45 V
pins 7 and 10 V7.10 max. 45 V
pins 9 and 11 Vo.11 max. 45 V
Storage temperature range Tstg —65 to + 150 °C
Operating ambient temperature range Tamb —25to+ 125 OC

* All pins except pin 11 are short-circuit protected.

December 1984 1165



TDA3048

CHARACTERISTICS

Vp =Vg.16 =5 V; Tamb = 25 ©C; measured in Fig. 4; uniess otherwise specified

parameter symbol min. typ. max. unit
Supply (pin 8)
Supply voltage Vp =Vg.1p 465 |50 5356 |V
Supply current lp=lg 1,2 21 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) - 16 25 ny

at f = 36 kHz (note 2) V2-15(p-p) - - 5 ny
A.G.C. control range (without Q-killing) 60 66 — dB
Input signal for correct operation

(peak-to-peak value; note 3) V2.15(p-p) 002 | — 200 mV
Q-killing inactive (I3 =114 <0,5 uA)

(peak-to-peak value) V2-15(p-p) - - 140 uv
Q-killing active (14 = 13 = max.)

(peak-to-peak value) V2.15(p-p) 28 - — mV
Q-killing range see Fig. 2
Inputs
Input volitage (pin 2) V.16 225 245 265 |V
Input voltage (pin 15) V15.16 225 | 245 265 |V
Input resistance (pin 2) Ro.15 10 15 20 kQ
Input capacitance (pin 2) Co.15 - 3 — pF
Input limiting (pin 1)

atly =3 mA Vi16 - 0.8 0.9 \
Outputs
Output voltage high (pin 9)

at —lg =75 uA —Vg.8 - 0,1 0,5 \Y
Output voltage /ow (pin 9)

atlg=75uA Vo-16 — 0,1 0,5 Vv
Output current; output voltage /ow

—Vgg=45V Ig 75 120 - HA

-Vgg=30V lg 75 130 - HA

-Vg.g=10V lg 75 140 - HA
Output current; output voltage high

-Vgg8=05V —lg 75 120 - uA
Output resistance between pins 7 and 10 R7.10 3,1 4,7 6,2 k2

Notes

1. Voltage pin 9 is Jow; g = 75 uA.

2. Voltage pin 9 remains high.

3. Undistorted output pulse with 100% AM input.
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Infrared receiver

TDA3048

parameter symbol min. typ. max. unit
Pulse shaper (pin 11)
Trigger level in positive direction
{voltage pin 9 changes from high to low V1116 375 |39 405 |V
Trigger level in negative direction
(voltage pin 9 changes from /ow to high V11-16 34 365 |37 \
Hysteresis of trigger levels AV11.16 0,25 ,35 A5 vV
A.G.C. detector (pin 12)
A.G.C. capacitor charge current —l12 3,3 4,7 6,1 uA
A.G.C. capacitor discharge current 12 67 100 133 uA
Q-factor killer (pins 3 and 14)
Output current (pin 3)
atVio16=2V —l3 2,5 7.5 15 uA
Output current (pin 14)
atVio.1g=2V —l14 2,5 7,5 15 HA
7287248
8
1314 — T
(A)
6 //
y _
4 /
2 S
/
1
0 e
0,01 0,1 1 10 —— 100

Fig. 2 Typical Q-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=5V.
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TDA3048

APPLICATION INFORMATION

e Vg=5V
L*' | S g s
100MFI
sewso L/ 7
b
GD 10nF
B 1 [ M [ Tw
fo=36kHz 1 2 3 4 5 6 7 8 fo=36kHz
| N1 § S6nF J . 2,72
arT N2 H La7 TDA3048 72 o=6,8nF
38,2 nF
pF (1) | mH (2)
16 15 14 13 12 1 10 9
I56nF J— -I-
J,_ J}ZnFIﬂnF
data
728724014 VP
(1) N1=3,21 (2) =6
N2 =1
Q =16 Fig. 3 Narrow-band receiver using TDA3048.
24 Vg=5V
L’ LT S
1()0/.1Fl
4 fo =36 kHz
12kQ []

BPW50
@

12kﬂ[

10nF__L
T

[

N\

10nF

_'

10nF

L

mH

Vo_15°= I (symmetrical square- wave)

1 2 3 4 7
ATnF = TDA3048
16 15 14 13 12 1 10
[ l l B
lzz nf lﬁ,BnF
7 7 7

data

-
output

7287250A

Fig. 4 Wide-band receiver with TDA3048.
For better sensitivity both 12 k2 resistors may have a higher value.
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TDA3501

VIDEO CONTROL COMBINATION

The TDA3501 is a monolithic integrated circuit performing the control functions in a PAL/SECAM
decoder which additionally comprises the integrated circuits TDA3510 (PAL decoder) and/or

TDA3520 (SECAM decoder).

The required input signals are: luminance and colour difference —(R-Y) and —(B-Y), while linear RGB

signals can be inserted from an external source.

RGB signals are provided at the output to drive the video output stages.

The TDA3501 has the following features:
® capacitive coupling of the input signals
linear saturation control

(G-Y) and RGB matrix

slide-scanner

3 identical channels for the RGB signals

obtained via a 3-level sandcastle pulse

equal black level for inserted and matrixed signals by clamping

insertion possibility of linear RGB signals, e.g. video text, video games, picture-in-picture, camera or

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

e 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

Ve6-24

I6
V15-24(p-p)
R15.24

V18-24(p-p)
V17-24(p-p)

V12,13,14-24(p-p)
V10-24

V20-24
V19.24
V1i6-24

typ.
typ.
typ.
typ.

typ.
typ.

typ.
typ.

12V
100 mA
0,45 V

12 k2

1,33
1,05

1
2,6/4,5/8,0

< < <<

1103
2104
21t04

< <<

PACKAGE OUTLINE
28-lead DIL; plastic (SOT-117).
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Video control combination

TDA3501

RATINGS

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

min. max.
Supply voltage Vp =Vg.24 - 132 V
Voltages with respect to pin 24
pins 1,4,26 V1,4,26-24 %“Vp |Vp+1 V
pins 2,5,27 V215,27'24 0 Vp V
pin 10 V10-24 0 Vp V
pin 11 V1124 -0,6 3 V
pins 16,19,20 V16,19,20-24 0 »Vp V
pins 21,22 V21,2224 0 Vp V
pin 23 V93.24 0 Vp V
pins 3,25,28;7,8,9; 12,13,14; 15,17,18 no external d.c. voitage
Current at pin 20 l20 max. 5 mA
Total power dissipation Ptot max. 1,7 W
Storage temperature Tstg —-25t0+125 ©OC
Operating ambient temperature Tamb Oto+70 ©OC =—
CHARACTERISTICS
Supply voltage range Vp 10,8t0 13,2 V
The following characteristics are measured in Fig. 2; Vp =12 V; Tamp = 25 °C;
V18-24(p-p) = 1,33 V: V17-24(p-p) = 1.05 V; V15.24(p-p) = 0.45 V; V12,13,14-24(p-p) = 1 V; unless
otherwise specified
Current consumption lg typ. 100 mA
Colour difference inputs
—(B-Y) input signal (peak-to-peak value)* V18-24(p-p) 133 V
—(R-Y) input signal (peak-to-peak value)* V17-24(p-p) 1,06 V
Internal resistance of colour difference sources < 200 Q
Input resistance R17,18-24 > 100 k&2
Internal d.c. voltage due to clamping V17,18-24 typ. 42 vV
Saturation control
control voltage range for a change of
saturation from —20 dB to + 6 dB V16-24 2,1tod V
control voltage for attenuation > 40 dB V16-24 < 18 V
nominal saturation (6 dB below max.) V16-24 typ. 3 Vv
input current l16 < 20 uA
* For saturated colour bar with 75% of maximum amplitude.
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TDA3501

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 V93,0426V

Beam current limiting
internal d.c. voltage

input resistance

input current contrast control

V9324=58V
V23.24=57V
V2324=56V

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(GY)=—051V(RY) 0,19 V(g.y)

V15-24(p-p) 0,45 V
R15-24 typ. 12 k2
V15.-24 typ. 27V
V1124 09to15 V
V1124 —05t0+0,3 V
111 —100to+200 A
V12,13,14-24(p-p) v
V12,13,14-24 typ. 35V
112,13,14 < 5 uA
V19.24 2t04 V
V19.24 typ. 34 V
V1924 typ. 2,7V
19 < 2,5 uA
V923.24 typ. 6 V
R23.24 typ. 10 k2
19 typ. 0,7 mA
19 typ. 10 mA
19 typ. 16 mA
V92024 1to3 V
V20-24 2V
120 < 10 pA
V20.24 typ. 2V

typ. +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 2.
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Video control combination TDA3501

Internal signal limiting*
signal limiting for nominal luminance
(black to white = 100%)
black typ. —25 %
white typ. 125 %

White point adjustment
A.C. voltage gain **

at V21,22_24 =6V 100 %

atV1,22.24=0V < 60 %

at Vp1,22.04 = 12V > 140 %
Input resistance ‘ R21,22-24 typ. 20 k&

Differential output amplifier
Feedback inputs (pins 2,5,27)

d.c. voltage during clamping V2 5,27-24 5,79t0 5,95 V

voltage difference between

the feedback inputs AV < 80 mV

input resistance R25,27-24 > 100 k&2
Output amplifiers (pins 1,4,26) Al Alg Algg

transconductance = = typ. 20 mA/V

AV2.24 AVs.4 AV27.24
integrated load resistance R1,4,26-24 typ. 610 @
output current (peak value)
at V1,4,26~24 =82V * i1,4,26 m typ. 5 mA

Gain data

At nominal contrast, saturation and
white point adjustment

Voltage gain between Y-input (pin 15) and
feedback inputs (pins 2,5,27) G2,5,27-15 typ. 10 dB

Frequency response (0 to 5 MHz) d2,5’27_15 < 3 dB

Voltage gain between colour difference

inputs (pins 17 and 18) and feedback

inputs (pin 5 and 27) Gg.18 = G27-17 typ. 0 dB
Frequency response (0 to 2 MHz) dg.1g=d97.17 < 3 dB
Voltage gain between signal display inputs

(pins 12,13,14) and feedback inputs

(pins 2,5,27) G9.13=Ggr.12=G27.14 typ. 0 dB

Frequency response (0 to 5 MHz) do.13=dg.12 = d27.14 < 3 dB

*  Brightness, contrast and saturation control in nominal position.
** With input pins 21 and 22 not connected an internal bias voltage of 6 V is supplied.
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TDA3501

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 us.

4. This function will also be obtained by leaving pin 10 open.

V10-24
V10-24
V10-24

V10-24
V10-24
-ho

V AV AV

NV

a b WN
< << <<

7,5

100

< <

MA
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Video control combination

TDAS3501
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Fig. 2 Application circuit diagram.
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TDA3505

VIDEO CONTROL COMBINATION CIRCUIT

with automatic cut-off control

The TDAS3505 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: 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

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 Vg.24= Vp typ. 12V
Supply current lg=1p typ. 85 mA
Composite video input signal (peak-to-peak value) V15-24(p-p) typ. 045 Vv
Input resistance R15.24 > 100 k&
Colour difference input signals (peak-to-peak values)

—(B-Y) V18-24(p-p) typ. 1,33 V

—(R-Y) V17-24(p-p) typ. 1,05 V
Inserted RGB signals

(black-to-white values) V12,13,14-24(p-p) typ. 1V
Three-level sandcastle pulse (required input voltage) V1024 typ. 2,6/4,5/8,0 V
Control voltage ranges

brightness Vo0p-24 1,0t0 3,0 V

contrast V19.24 20t043 V

saturation V16-24 20t04,3 V
PACKAGE OUTLINE

28-lead DIL; plastic (SOT-117).
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Fig. 1a Part of block diagram; continued in Fig. 1b.
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Fig. 1b Part of block diagram; continued from Fig. 1a.
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TDA3505

RATINGS

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

Supply voltage
Voltages with respect to pin 24
pin 26
pin 25
pin 10
pin 11
pins 16, 19, 20
pins 21, 22, 23

pins 1,3,5;2,4,28;7,8,9; 12, 13, 14;
15,17, 18; 27

Currents

pins1,3,5

pin 19

pin 20

pin 25
Total power dissipation
Storage temperature range

— Operating ambient temperature range

CHARACTERISTICS
Supply voltage range

min. max.
Vp=Vg.24 - 13,2
V26-24 0 Vp
V25.24 0 Vp
Vio24 0 Vp
V11.24 -0,5 3
V16,19,20-24 0 0,5 Vp
V21,22,23-24 0 Vp
no external d.c. voltage
11,35 max. 3
l19 max. 10
120 max. 5
—l25 max. 5
Ptot max. 17
Tstg —25t0 +125
Tamb Oto+70
Vp =Vg.24 10,8 to 13,2

<

< K K< <K< <K< <L

mA
mA
mA
mA

oC
ocC

\

The following characteristics are measured in a circuit similar to Fig. 2; Vp =12 V; Tamp = 25 °C;
V18-24(p-p) = 1.33 V; V17.24(p-p) = 1.05 V; V15.24(p-p) = 0,45 Vi V12 13,14-24(p-p) = 1 V: unless

otherwise specified

Supply current lg=lp typ.
Colour difference inputs
—(B-Y) input signal at pin 18 (peak-to-peak value)*V18.24(p-p) typ.
—(R-Y) input signal at pin 17 (peak-to-peak vaIue)*V17_24(p_p) typ.
Input current during scanning 117,18 <
Input resistance R17,18-24 >
Internal d.c. voltage due to clamping V17,18-24 typ.
Saturation control at pin 16

control voltage range for a change of

saturation from —20 dB to +6 dB V16-24

control voltage for attenuation > 40 dB V16-24 <

nominal saturation (6 dB below max.) V1i6-24 typ.

input current l16 <

* For saturated colour bar with 75% of maximum amplitude.

85

1,33
1,05
1
100
4,2

2,1t04,3
1,8

3,1

20

mA

uA
k&

<

uA
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Video control combination circuit, with automatic cut-off control

(G-Y) matrix
Matrixed according to the equation

Luminance amplifier (pin 15)

Composite video input signal (peak-to-peak value)
Input resistance

Internai d.c. voltage

Input current during scanning

RGB channels

Signal switching input voltage for insertion (pin 11)
on level
off level

Input current

Signal insertion (pin 12: blue; pin 13: green; pin 14: red)

external RGB input signal (black-to-white values)
internal d.c. voltage due to clamping*
input current during scanning

Contrast control (pin 19)
control voltage range for a change of
contrast from —18 dB to + 3 dB

nominal contrast (3 dB below max.)
control voltage for —6 dB
inputcurrent at Vog.04=>6 V

Peak beam current limiting (pin 25)
internal d.c. bias voltage

input resistance

input current at contrast control input
at Vo024 =51V

Brightness control (pin 20)
control voltage range

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) for A Vog.04 =1V

TDA3505

V(G-y)=-051V(R.y) 0,19 V(g.y)

V15-24(p-p)
R15.24
V1524

15

V11-24
V1124
111

V12,13,14-24(p-p)

V12,13,14-24
112,13,14

V1924
V1924
V19.24
g

V25.24
R25.24

I19

V20-24
—l20

V20-24

typ.

>

typ.

<

<

045 V
100 k&
27 V
1 uHA
09t03 V
04 V

—~100 to + 200 puA

typ.

typ.
typ.

typ.
typ.

typ.

<

typ.

typ.

1V
44 V
1 uA
2t04,3 V
36 V
28 V
2 uA
55 V
10 kQ
17 mA
1t03 V
10 wuA
2V
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.

V11.24 > 0,9 V during clamping time: the black levels of the inserted signals are clamped on an

internal d.c. voltage.

Correct clamping of the external RGB signals is only possible when they are synchronous with

the sandcastle pulse.
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TDA3505

CHARACTERISTICS (continued)

Internal signal limiting
signal limiting for nominal luminance
(black to white = 100%)
black typ. -25 %
white typ. 120 %

White point adjustment (pin 21: blue; pin 22: green; pin 23: red)
A.C. voltage gain (note 1)

atV21,222324=55V typ. 100 %

atV1,222324=0V = 60 %

atV21,222324=12V = 140 %
Input resistance R21,22,23-24 typ. 20 kQ

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) V1,3,5-24(p-p) tYP. 2 Vv
Black level without automatic cut-off

control (V28,2,4«24 =10V) ) V1,3,5_24 typ. 6,7 V
Internal current source lsource typ. 3 mA
Cut-off current control range —AV1,35.24 typ. 46 V

Automatic cut-off control (pin 26)
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
Input voltage range V2g.24 Oto+6,5 V

Voltage difference between cut-off current
measurement (note 2) and leakage current
—=  measurement (note 3) AV2g.24 typ. 065 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 gain with respect to Y-input (pin 15) G1,35-15
Frequency response (0 to 5 MHz) d1,3’5_15
Voltage gain with respect to colour difference

inputs (pins 17 and 18) Gp.18 = G1.17
Frequency response (0 to 2 MHz) dg.18 =d1.17

Voltage gain of inserted signals
Frequency response (0 to 6 MHz)

Sandcastle detector (pin 10)

G1.14=G3.13= G512
d1.14=d3.13=4d5.12

TDA3505

typ.

N

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: V10.24=15V
horizontal pulse: V10-24=35V
clamping pulse: V1024=70V
2. Blanking to ultra-black (—25%).

3. Pulse duration > 3,5 us.

V10-24
V1024
V10-24

V10-24
V10-24
-110

V AV AV

AV

2V
3

\Y,
4V
5V
75V

75 V
1V
110 pA
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TDA3505
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Fig. 2 Typical application circuit diagram using the TDA3505.
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J K 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: 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 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 V.24 = Vp typ. 12V
Supply current lg=1lp typ. 85 mA
Composite video input signal (peak-to-peak value) V15_24(p.p) typ. 045 V
Input resistance R15.24 > 100 k&
Colour difference input signals (peak-to-peak values)

+(B-Y) V18—24(p-p) typ. 1,33 V

+(R-Y) V17-24(p-p) typ. 1,06 V
Inserted RGB signals

(black-to-white values) V12,13,14-24(p-p) typ. 1V
Three-level sandcastle pulse (required input voltage) V10-24 typ. 2,5/4,5/8,0 V
Control voltage ranges

brightness Vo0-24 1,0t03,0 V

contrast V19.24 20t043 V

saturation Vi16-24 20043V

PACKAGE OUTLINE
28-lead DIL; plastic (SOT-117).
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Fig. 1a Part of block diagram; continued in Fig. 1b.
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Fig. 1b Part of block diagram; continued from Fig. 1a.
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TDA3506

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
min. max.
Supply voltage Vp=Vg.24 - 13,2
Voltages with respect to pin 24
pin 26 Vo6-24 0 Vp
pin 25 V25.24 0 Vp
pin 10 V10-24 0 Vp
pin 11 V11.24 -0,5 3
pins 16, 19, 20 V16,19,20-24 0 0,5 Vp
pins 21, 22, 23 V21,22,23-24 0 Ve
pins1,3,5;2,4,28;7,8,9;12, 13, 14;
15,17, 18; 27 no external d.c. voltage
Currents
pins1,3,5 —11,3,5 max. 3
pin 19 l19 max. 10
pin 20 120 max. 5
pin 25 —log max. 5
Total power dissipation Piot max. 1,7
Storage temperature range Tstg —25to +125
Operating ambient temperature range Tamb —20to +70
CHARACTERISTICS
Supply voltage range Vp = Vg.24 10,8 to 13,2

< <K < <K< <K< L

mA
mA
mA
mA

oc
oc

\

The following characteristics are measured in a circuit similar to Fig. 2; Vp =12 V; Tyyp = 25 OC;
V18-24(p-p) = 1.33 V; V17-24(p-p) = 1,05 V; V15.24(p-p) = 045 Vi V12,13,14-24(p-p) = 1 V; unless

otherwise specified
Supply current lg=1p

Colour difference inputs
+(B-Y) input signal at pin 18 (peak-to-peak value)*V18_24(p_p)

+(R-Y) input signal at pin 17 (peak-to-peak value)*V17.24(p-p)
Input current during scanning 117, 18
Input resistance R17,18-24
Internal d.c. voltage due to clamping V17,18-24

Saturation control at pin 16
control voltage range for a change of

saturation from —20 dB to +6 dB V1i6-24
control voltage for attenuation > 40 dB V16-24
nominal saturation (6 dB below max.) V1i6-24
input current l16

* For saturated colour bar with 75% of maximum amplitude.

typ.

typ.
typ.

typ.

typ.

85

1,33
1,05

100
4,2

2,1104,3
1.8

3,1

20

mA

uA
k&

<

uA
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Video control combination circuit, with automatic cut-off control

(G-Y) matrix
Matrixed according to the equation

Luminance amplifier (pin 15)

Composite video input signal (peak-to-peak value)
Input resistance

Internal d.c. voltage

Input current during scanning

RGB channels

Signal switching input voltage for insertion (pin 11)
on level
off level

Input current

Signal insertion (pin 12: blue; pin 13: green; pin 14: red)

external RGB input signal (black-to-white values)
internal d.c. voltage due to clamping*
input current during scanning

Contrast control (pin 19)
control voltage range for a change of
contrast from —18 dB to + 3 dB

nominal contrast (3 dB below max.)
control voltage for —6 dB
input currentat Vog.04>6 V

Peak beam current limiting (pin 25)
internal d.c. bias voltage

input resistance

input current at contrast control input
atVog.94=5,1V

Brightness control (pin 20)
control voltage range

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) for A Vog.24=1V

TDA3506

V(G-y) = —0,51 V(R.y) —0,19 V(g.Yv)

V15-24(p-p)
R15.24
V1524

15

V11-24
V1124
111

V12,13,14-24(p-p)

V12,13,14-24
112,13,14

V1924
V19.24
V1924
19

V2524
R25.24

9

V20-24
—l20

V20-24

typ.

>

typ.

<

<

045 V
100 k&
27 V
1 dA
09te3 V
04 V

—100to+ 200 pA

typ.

<

typ.
typ.

typ.
typ.

typ.

<

typ.

typ.

1V
44 Vv
1 uwA
2t04,3 V
36 V
28 V
2 uA
55 V
10 kQ
17 mA
103 V
10 pA
2V
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.

V11-24 > 0,9 V during clamping time: the black levels of the inserted signals are clamped on an

internal d.c. voltage.

Correct clamping of the external RGB signals is only possible when they are synchronous with

the sandcastle pulse.
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“TDA3506

CHARACTERISTICS (continued)

Internal signal limiting
signal limiting for nominal luminance
(black to white = 100%)
black typ. -25 %
white i typ. 120 %

White point adjustment (pin 21: blue; pin 22: green; pin 23: red)
A.C. voltage gain (note 1)

atV21,22,2324=55V typ. 100 %

atV21,22,23-24=0V = 60 %

atVo1,22,23-24= 12V, = 140 %
Input resistance R21,22,23-24 typ. 20 kQ

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) ) : V1,3,5_24(p_p) typ. 2V
Black level without automatic cut-off :

control (Vg 2 4.24=10V) . V1,3,5-24 typ. 6,7 V
Internal current source i lsource typ. 3 mA
Cut-off current control range —AV1,3,5.24 typ. 46 V

‘Automatic cut-off control (pin 26)

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

* Input voltage range V26-24 Oto+65 V

Voltage difference between cut-off current
measurement (note 2) and leakage current
measurement (note 3) - AV9e.24 . typ. 065 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. i
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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) G1,35-15
Frequency response (0 to 5 MHz) d1,3'5.15
Voltage gain with respect to colour difference

inputs (pins 17 and 18) Gg.18=G1.17
Frequency response (0 to 2 MHz) dg.18=d1.17

Voltage gain of inserted signals
Frequency response (0 to 6 MHz)

Sandcastle detector (pin 10)

G1.14=G3.13=G5.12
d1.14=d3.13=d5.12

TDA3506

typ.

N

typ.

<

typ.

<

1

6 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: V109.24=15V
horizontal pulse: V10.24=35V
clamping pulse: V1024=7.0V
2. Blanking to ultra-black (—25%).

3. Pulse duration = 3,5 us.

V10-24
V10-24
V10-24

V10-24
Vi0-24
-l

V AV AV

ANV

g abs WN
< << <<

- o
< <

0 uA
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22uH | |
+200 V— Y i‘
¥
2,2uF [‘]181(:2 56080 [J]BZOSI Ij‘lBkﬂ 5600 82052 18k 5600 8200
2 BF869 BF869 BF869
1N4148 1N4148
1N4148 | /TN N4148 | /TN 1N4148
#¥a< G D 6
u m BF423 \./ ﬂ? BF423 u
pan\ paa\§
22 F 22pF 22pF
(2) —r 22—
+12Vv
100 15 | 1N4148 /T 33 [Jwoo[]L8 13 100115
ke ] k2 4 ke ke [ K k@ | [k
BF869 BF869
BF869
BC558 8C558 B8C558
4 » 7] . o >
pF p
10 = []wm []1,6kﬂ []LGkﬂ
PF (2) (2)
(2)
dark current
1N4148 N
100 pF
8 G R N .
56k
18090 330nF 1N4148
L L NN _@__Huv
330nF P m[]
b2 27 IR 1,56kQ 100nF peak beam turrent
1800 22uF '— limiting (actual value)
26 1N4148
330nF
s 2sf—]
—< +12V
1809
24
+12V
12y 22uH (o other circuitry) 23
(Vp)
P 22uF s 22nF
I s 22
7 220F | TDA3506 |
§ '”_‘3 21 brightness
[ Oto12V
22nF
R 9 20
sandcastle
pulse J_r.ﬂ_l_L 10 19 22nF contrast
T [ Oto12V
+ —4
signal switch v ‘L“ 680Kka
pulse tv,_l’_l_ 1 18 uF 240kQ Im +(B-Y)
} N . 22nF !l 133V (pp)
759 (1) 22nF 22nF R-Y
B 1V (pp) 12 17 2l e
N pone ??f” p1ooka 105V tpp)
signal 75Q (1) } — saturation
insertion G 1V {pp} ~ 3 16 56RO Oto 12V
750 (1) 220F 1000F | 7 27k 1k v
R 1V (pp) = l-—-14 15 ——“'— {1V composite
- I 7 i video signal)
758 (1) 1 /Y delay line
k&
1N4148 GD
10k beam current
+12V (actual value)
) (LTIEL IS Loy
(1) When supplied via a 75 € line.
7284917.1A

(2) Capacitor value depends on circuit layout.

Fig. 2 Typical application circuit diagram using the TDA3506.
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TDA3510

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
® Chrominance output stage with automatic standard switch for driving the 64 us 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=Vg.og typ. 12V
Supply current Ig typ. 58 mA
Chrominance input signal (peak-to-peak value) V1.24(p-p) 10 to 200 mV
Sandcastle pulse
burst gating level V920-24 > 75V
blanking level V20-24 > 1,8 V

Colour difference output signals
peak-to-peak values .
—(R-Y) signal V11.24(p-p) typ. 1,06V £3 dB
—(B-Y) signal V10-24(p-p) typ. 1,33V £3 dB

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

January 1980
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chrominance 1

input

SECAM signal
64us
DELAY
LINE
fd
4
7 :‘ﬂl’_ﬁ oscillator
1L adjustment
L1
3 4 5| |6 23
A
CHROMINANCE TDA
!
-’_iF CONTROLLED AMPLITUDE OUTPUT STAGE 3510
) CHROMINANCE >t ™ WITH COLOUR
1 AMPLIFIER BURST GATING/
HHE AUTOMATIC
22 STANDARD SWITCH
§—II————? 3
a1 Tt
N 17 A.C.C. CHROMINANCE > (R—Y)
i DETECTOR ATTENUATOR DEMODULATOR output | I
c2 AND -1 AL >} —(R=Y)
T D.C. VOLTAGE ] WITH STAGE
LEVEL SHIFTER P SWITCH BLANKING
c3 1
i 19 COLOUR J
R KILLER /
SCHMITT D.C. VOLTAGE
TRIGGER LEVEL
SHIFTER  |——
> c6
LEVEL [ | 8l &
DETECTOR |, | PAL [ 1
4 FOR. FLIP-FLOP ] y
IDENTIFICATION BLANKING
NS CONTROL . (B-Y)
. DEMODULATOR output |10
COLOUR KILLER +— 90° PHASE |+ . > —(B-Y)
ca +J_\- WITH STAGE
18 OATED SHIFT BLANKI
AL SAND - BURST KING
\ I\ CASTLE "] AMPLIFIER
cs DETECTOR +
1|18 I
Nt T \ + i
H/2 REFERENCE
] DEMODULATOR PHASE DETECTOR OSCILLATOR
21 20 12 13 14 15 T24 Tg
. |
colour killer sandcastle F—i[}_:_‘ —/"HDI_— JZ V.
switching ’—H-| pulse - — 8,8 MH P
voltage . z

% 5

Fig. 1 Block diagram; for external capacitors see next page.
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PAL decoder

TDA3510

External capacitors in Fig. 1

capacitor pins

C1 22 - 24 filter capacitor for control voltage

C2 17 — 24 time constant for control voltage

C3 19 —-24 time constant for colour ON

C4 16 — 24 identification signal and colour OFF time constant

Cb 18 — 24 load capacitor for the reference vol!tage

C6 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 =Vg.o4
Currents

atpinb —lg

at pins 10 and 11 —=l10, =111

at pin 21 121
Total power dissipation Ptot
Storage temperature Tstg
Operating ambient temperature Tamb
CHARACTERISTICS
Vp=12V; Tymp =25 °C
Supply current Ig
Chrominance part
Chrominance signal is asymmetric (pins 1, 2)
Input voltage range (peak-to-peak value) V1_24(p_p)
Nominal input voltage (peak-to-peak value)

with 75% colour bar signal V1_24(p_p)
Input impedance |Z;]
Colour ON

chrominance output voltage (peak-to-peak value)

with 75% colour bar signal V5_24(p_p)

d.c. voltage at chrominance output Vi.24
Colour OFF

chrominance suppression

d.c. voltage at chrominance output V.24

10,8 to 13,2
max. 10
max. 1
max. 10
max. 1,1
—20to + 125

Oto+70
typ. 58

10 to 200
typ. 100
typ. 3,3
typ. 2
typ. 8
> 56
typ. 4

\

mA
mA
mA

W
oc
oC

mA

mV

mV
k&2

dB
\
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TDA3510

CHARACTERISTICS (continued)
Reference voltage and control voltage part
Oscillator (8,8 MHz)

Gain G14-15 > 8 dB
Input resistance R15.24 typ. 270 Q
Output resistance R14.24 < 200 @
Catching range Af typ. 500 Hz

Sandcastle pulse (pin 20)

Burst gating level Vop.24 > 75V
Blanking level Vo0-24 > 1.8V
Colour switching voltage (open collector)
Maximum output current 121max typ. 10 mA
Colour ON V21.24 typ. Vp
Colour OFF V2124 < 05V
Reference output voltage V18-24 typ. 55 V
Colour killer voltages

colour OFF at V18-16 typ. ovVv

or at V1924 > 6V

colour ON at V18-16 typ. 15V

or at V19-24 < 4 vV
Colour unkill delay; depends on C3 tq typ. 20 ms/uF
Identification ON V16-18 < 200 mV
Demodulator part
Delayed chrominance input signal (peak-to-peak value)

with 75% colour bar signal V7_24(p_p) typ. 250 mV
Colour difference output signals (peak-to-peak values)

—(R-Y) signal V11-24(p-p) typ. 1,05V 3 dB

—(B-Y) signal V10-24(pp) typ. 1,33V 3 dB
Ratio of colour difference output signals V1124

(R-Y)/(B-Y) typ. 0,79+10 %

V10-24

D.C. voltage at colour difference outputs

at colour ON V10; 11-24 typ. 8V

at colour OFF V10;11-24  typ. 4V
Signal attenuation at colour OFF > 60 dB
Residual 4,4 MHz signal V1i0:1124 < 20 mV
H/2 ripple at (R-Y) output (peak-to-peak value)

without input signal Vi124(pp) < 10 mV
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MAINTENANCE TYPE
TDA3540;Q

TDA3541,Q

TELEVISION |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 V1113 typ. 12V
Supply current 111 typ. 50 mA
I.F. input sensitivity at 38,9 MHz (r.m.s. value) V1.16(rms) typ. 60 uV
Video output voltage (white at 10% of top sync) V1 2-13(p-p) typ. 27V
I.F. voltage gain control range Gy typ. 64 dB
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB
A.F.C. output voltage swing (peak-to-peak value) V5.13(p-p) typ. 10,7 V

PACKAGE OUTLINES

TDA3540; TDA3541: 16-lead DIL; plastic (SOT-38).
TDA3540Q; TDA3541Q: 16-lead QI L; plastic (SOT-58).
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TDA3540;Q

Television i.f. amplifiers and demodulators

TDA3541;,Q

PINNING
1-16 Balanced i.f. input.
2-15 Decoupling capacitor for the d.c. feedback loop of the i.f. amplifier.
3 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 A.F.C. circuitry to obtain m/2 phase shift of the reference carrier.
8-9 Circuitry for passive regeneration of the i.f. picture carrier.
11 Positive poWer supply.
12 Video output.
13 Ground.
14 |.F.a.g.c.; VCR switch.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134) )
Supply voltage V1113 max. 132 V
I.F. a.g.c. voltage/VCR switch V1413 max. 13,2 V
Tuner a.g.c. voltage V413 max. 12V
A.F.C. switch voltage V6-13 max. 132 V
Maximum voltage level at pin 12

with VCR switch active V12.13 max. 50 V
D.C. output current at video output 112 max. 10 mA
Total power dissipation Piot max. 12 W
Storage temperature range Tstg —65 to + 150 ©C
Operating ambient temperature range Tamb —-25t0+70 ©C
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TDA3540:Q
TDA3541:Q

CHARACTERISTICS (measured in Fig. 8)

Supply voltage range

The following characteristics are measured at Tamp =256 °C;Vq1.13=12V

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 k2 to pin 11
TDA3540
TDA3541

pin 3 connected with 39 k{2 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 currentat V4.3 =12V
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

V1113

111

V116
R1-16

C1-16

AV12.13
V116

V1-16
V116
V116
lg

AV11g
AV116

V4.13sat

4
see Fig. 5

V1213

V1213

V12-13(p-p)

typ. 12
10,2 to 13,2
typ. 50
351070

typ. 60
< 100
typ. 2
1,56t03

typ. 2
< 5
typ. 64
< 0,5
> 70
< 3
< 3
> 70
> 10
typ. 5
typ. 5
typ. 200
< 300
< 1
typ. 6
5,7t06,3

typ. 2,95
2,80 to 3,10
typ. 2,7

\
\Y

mA
mA

uv
uv

k&
k2

pF
pF
dB

dB
mV

mV
mV

mV
mA

dB
dB

mV
mV

<< <<

<
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Television i.f. amplifiers and demodulators

TDA3540;Q

TDA3541,Q
Internal bias current of n-p-n typ 2 mA
emitter-follower output transistor ’ 1t03 mA
. > MH
Bandwidth of demodulated output signal B typ g'g MH:
. %
Differential gain (note 7) dG oe 18 %
20
Differential phase (note 8) de t<yp. 100
. 5 mV
Residual carrier signal (r.m.s. value) V12-13(rms) t<yp 38'0 2\/
Residual 2nd harmonic of carrier signal typ 15 mV
(r.m.s. value) V12-13(rms) < . 30 mV
Intermodulation (see Figs 2 and 3) > 56 dB
at 1,1 MHz: blue (note 9) typ 62 dB
yellow (note 9) i’p g;’ gg
at 3,3 MHz (note 10) > 66 dB

-10dB
-13,2dB

-30dB
yellow

sC CcC RC.

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

spectrum for

-3,2dB

with respect to top sync level

-13,2dB
-30dB spectrum for
blue
CC. PC. 72663311

Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast.

Fig. 3 Test set-up for intermodulation.

p.C.
GENERATOR
38,9 MHz
S.C.
. TEST SPECTRUM
GENERATOR z ATTENUATOR —
33,4 MHz CIRCUIT ANALYZER
7276178
A
c.c. Y{—3—+2v
GENERATOR manual gain control;
34,5 MHz adjusted for blue: V,,_,3=4V

September 1982
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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

white spot inverter
threshold level

zero—signal level,

white level (CCIR) U

white spot insertion 45
level ‘

noise insertion level — 3,8

top sync level 2,95 3

noise inverter

threshold level

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

VCR switch

Switches the output off:
below

above

V1413

V1413

typ.

> 50 dB
SN typ. 58 dB
> 54 dB
SN typ. 61 dB
see Fig. 6
typ. 6,8 V
V1213 631073 V
typ. 45 V
V1213 42t048 V
typ. 1,8V
V1213 1,61t020 V
typ. 38V
V1213 34t04,1 V
' 7286372
|
|
i
[}
|
]
]
|
time

19V

141024 V

typ.

10,7 V

10t 11,3 V
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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

v

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 Vg.13 =6 V

A.F.C. output current during a.f.c. off
measured with f, £ 300 kHz and Vg.13 =15V

A.F.C. output current during a.f.c. on

7286373.1

g |

(mA)

|
\
\

N

0 [~
AV _qg (2,5 dB per division)

(a)

TDA3540;,Q

TDA3541,Q
Vv > 0 Vv
5-13(p-p)  typ. 10,7 V
typ. 70 kHz
Af < 150 kHz
typ. 160 kHz
Af < 200 kHz
NS~ - A e o o\7
v5H-13 Y P VY
typ. 6V
V513 4168 V
typ. 29V
V613 151025 V
Vg-13 35tcd V
:pin 6 floating
Ig < T uA
I5 —2510+25 uA
| > 1T mA
5 typ. 2 mA
7287047

10

Ig

(mA)

/

Fig. 5 Typical tuner a.g.c. characteristics;
pin 3 connected to the supply voltage (pin 11) with 39 kS2.

a: TDA3540
b: TDA3541

AV _1g (2,5 dB per division)

(b)
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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 uV.

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.

Measured with pin 3 connected with 39 kS2 to the supply voltage (pin 11).
Measured at 10 mV r.m.s. top sync input signal.
So-called ‘projected zero point’, e.g. with switched demodulator.

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.

Vo at 4,4 MHz
9. 20log ——— — + 3,6 dB.
Vo at 1,1 MHz
Vg at 4,4 MHz
10.20 log——————— .
Vo at 3,3 MHz

V, black-to-white
Vn(rms) at B=6MHz '

11. Measured with a 75 Q source; S/N = 20 log

12. Measured with an input signal V1_1g = 10 mV and a.f.c. output pin 5 symmetrically loaded with
100 k2 to the supply voltage (V11.13) and 100 k2 to ground.

1204 September 1982



Television i.f. amplifiers and demodulators

TDA3540;Q
TDA3541,Q

70

S/N
(dB)

50

30

10

7282489.1

typ

1

10

0

40 Vqi_1g(dB) 60

(0dB=100uV)

Fig. 6 Signal-to-noise ratio as a function of the input voltage (V1.1¢).

7286738
12
V5-13
V) /
. /
//
4 4
0
-4 -2 38,9 +2 +4
MHz MHz MHz

7286739

V5.13

V)

|t
"]

\

\
\

0
-200
kHz

-100

38,9 +100

MHz

+200
kHz

Fig. 7 A.F.C. output voltage (V5_13) as a function of deviation of the i.f. vision carrier from its nominal

frequency.
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APPLICATION INFORMATION

+12 V
V. V.
47 k2
3 22
7Y “F_;::’
10 2,7
k& kQ
tuner a.g.c. ¢ & tuning voltage
V. .
180 a.f.c. switch
+ ‘
10nF
_“——_——] [——‘ L2
1 2 3 4 5 6 7 8 r+-9
|
|
i.f. input ==1,5 TDA3540 __10'(:)1 I
nF TDA3541 TP : ‘ i
|
16 15 14 13 12 11 10 9 L--—J,
A — i L. ,
10 nF
VCR switch
? 680 Q2
12V + [ " +12 V
22k + 10 e 4. 10
STp | I g
74 72 72 v 74 ;
video
output 7Z84197.3

Fig. 8 Typical application circuit diagram; Q of L1 and L2 = 80; f, = 38,9 MHz.
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PAL DECODER

TDA3560

The TDA3560 isa 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 amplitier. These amplifiers supply output signais 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

V1.27

I

V10-27(p-p)
V327(p-p)
V13,15,17-27(p-p)

V12,14,16-27(p-p)

Vo.27
Vg.27
Vg.27

typ. 12 Vv
typ. 85 mA
typ. 0,45 V
55 to 1100 mV
typ. 1TV
typ. 5V
typ. 20 dB
typ. 50 dB
typ. 1TV
typ. 15V
typ. 7V

PACKAGE OUTLINE
28-lead DIL; plastic (SOT-117).

January 1980
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video-data and
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S | CHROMINANCE }—{ CHROMINANCE CHROMINANCE
SATURATION CONTRAST AMPLIFIER
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| 24 DETECTOR
- L___ . 16
;I/;; (Bovy) B MATRIX L1 BLANKING blue
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=
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PAL decoder

RATINGS

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

Supply voltage

Input saturation voltage

Input contrast voltage

Input blanking pulse and sandcastle
Input video-data switch voltage
Input brightness voltage

Power dissipation

Storage temperature

Operating ambient temperature

CHARACTERISTICS

Vp=V1.27
V.27
V7.27
Vg.27
Vo.27
V1127

see Fig. 2
Tstg

Tamb

TDA3560

min. max.
- 13,2
Vp
Vp
Vp
Vp
Vp

O O O o ©

—25 to + 150
—25to +65

< < < <K< <KL

oC

V127 =12 V; V10.27(p-p) = 0,45 V; V3.27(p-p) = 500 mV; Tamp = 25 OC; 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

V10-27(p-p)
o

see Fig. 3

V3-27(p-p)

V28-27(p-p)

see Fig. 4

typ. 12 VvV
8t0 13,2 V
typ. 85 mA
typ. 0,45 V
< 1 nA
—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) > 500 Hz
— phase shift (note 2) < 50
Oscillator:
— input resistance Rog.27 typ. 300 @
— input capacitance Cog-27 < 10 pF
— output resistance Ro5.27 typ. 200 Q
A.C.C. generation:
— reference voltage Vq4.27 typ. 46 V
— control voltage
at nominal input signal Vo.97 typ. 4,7 Vv
— control voltage without burst Vo.27 typ. 24 vV
Demodulator circuit
Input burst signal amplitude (peak-to-peak value) V21,22-27(p-p) typ. 60 mv
Ratio of demodulated signals
without luminance input signal V16-27
(B-Y)/(R-Y) . typ. 1,78
V12.27
V14.
(G-Y)/(R-Y) 14-27 typ.  —0,51
V12.27
V1a4.
(G-Y)/(B-Y) 14-27 typ.  —0,19
Vie-27
RGB matrix and amplifiers
Output voltage (peak-to-peak value) {note 3) V12,14,16-27(p-p) typ. 5V
Maximum white level typ. 93V
Birghtness control voltage range see Fig. 5
Relative spread between
R, G and B output signals < 10 %
Variation of black level with contrast control AV < 200 mV
Relative black-level variation
between the three stages during variation of
contrast saturation, brightness and supply voltage < 20 mV
Differential black-level drift over a
temperature range of 40 °C < 20 mV
Blanking level at RGB outputs typ. 21V
Signal-to-noise ratio of output signals (note 4) S/N > 62 dB

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.

4. The signal-to-noise ratio is specified as the nominal peak-to-peak output signal with respect to
r.m.s. noise.
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PAL decoder

Residual 8,8 MHz and higher harmonics
on RGB-outputs (peak-to-peak value)

Output impedance RGB outputs

Frecjuency response of total luminance

and RGB amplifier circuits for f = 0 to 5 MHz

Signal insertiocn

Input signals for an RGB output voitage
of 5V (peak-to-peak value)

Difference between the black levels of the
RGB signals and the inserted signals
at the output

Qutput 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 bianking level
on
off

| Zo|

V13,15,17-27(p-p)

AV
tr
tq

Vg.27
Vg.27

tq

Vg.27

Vg.27
Vg.27

TDA3560

< 150
typ. 50
< -3
typ. 1
< 260
typ. 50
< 40

09to?2
< 0,3
< 20
> 75

21t06,5
< 0,8

mV

dB

mV
ns

ns

ns

November 1982

1211



TDA3560
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Fig. 2 Power derating curve. Fig. 3 Contrast control voltage range.
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Fig. 4 Saturation control voltage range. Fig. 5 Brightness control voltage range.
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PAL decoder TDA3560

APPLICATION INFORMATION

+12V
120k$2
1 sandcastle field
Ise blank 10k
DL700 3904 2 L2 pulse anking brightness
3909 3 _r—ﬂL
10nF = 100F T I
it R2
P1 beam
Q current
1,2k 1kS2 limiting
100nF +12V
2x
BAWE2
8,8 MHz A T 10k$2
' contrast
I] 2,2uF
c1 +
22pF red green blue
100nF T T T
28 25 26 27 24 23 22 21 12 14 16 n
TDA3560
1 2 4 5 18 19 20 9 15 17 10 6
?_L .LIOO J_100 -L100 _L22 +12V
+12V | LT 6
IOOL+ 4100 _L10 330 L.330 100 100 100
uF nfF T nf nF nF nfF nF nF 75 = 10kQ
JI- Q saturation
4 7 4 7 4 7 a2
4
120 R3
O3 F 18k$2 75 (175 []75 []75 +12v
10nF == Q Q Q Q
R4 ” video - data insertion unkilled
4.7k switch red  green  blue ~———e—o normal
service killed
composite video \uminance delay R6 switch i
27V (p-p) 1k 270ns 15k 7

7 1275877.1

4
4,4 MHz
trap

delay
equalization

Fig. 6 Application circuit.

For adjustments see application information.
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TDA3560

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 V is
typically 856 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 voitage 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 uF.

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
1V 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.

1214
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PAL decoder TDA3560

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 signa! on the sync pulse. The width should be about 4 us 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 1V 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 V at 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& 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. Qutput 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 2. The input signal required for a 5 V peak-to-peak output
signal is 1 V peak -to-peak. At the RGB outputs the black level of the inserted signal is identical to
that of normal RGB signals. When these inputs are not used the coupling capacitors have to be
connected to the negative supply.

18, 19, 20. Black level clamp capacitors

The black level clamp capacitors for the three channels are connected to these pins. The value of each
capacitor should be about 100 nF.

21, 22. Inputs (B-Y) and (R-Y) demodulators

The input signal is automatically fixed to the required level by means of the burst phase detector and
A.C.C. generator which are connected to this pin and pin 22. As the burst (applied differentially to
those pins) is kept constant by the A.C.C., the colour difference signals automatically have the correct
value.

January 1980
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TDA3560

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

L1 phase delay line =10,7 uH

L2 nominal value =10,7 uH

L3 4,4 MHz chrominance input filter =10,7 uH = L1
L4 4,4 MHz trap in luminance signal line = 5,6 uH

L5 delay equalization =66,1 uH

P1 amplitude of direct chroma signal

2; } field blanking 'R1R+—1RQ x field blanking amplitude 2,0 V t0 6,5 V.

For avideo input voltage of 1V peak-to-peak: R4 = 1 k€2; R3, R5 and R6 can be omitted.

1216
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TDA3561A

PAL DECODER

The TDA3561A is a decoder for the PAL colour television standard. |t combines all functions required
for the identification and demodulation of PAL signals. Furthermore it contains a luminance amplifier,

an RGB-matrix and amplifier. These amplifiers supply output signals up to 5 V peak-to-peak (picture

information) enabling direct drive of the discrete output stages. The circuit also contains separate inputs
for data insertion, analogue as well as digital, which can be used for text display systems (e.g. (Teletext/

broadcast antiope), channel number display, etc. Additional to the TDA3560, the circuit includes the

following features:

® The peak white limiter is only active during the time that the 9,3 V level at the output is exceeded.
The start of the limiting function is delayed by one line period. This avoids peak white limiting
by test patterns which have abrupt transitions from colour to white signals.

® The brightness control is obtained by inserting a variable pulse in the luminance channel. Therefore
the ratio of brightness variation and signal amplitude at the three outputs will be identical and
independent of the difference in gain of the three channels. Thus discolouring due to adjustment of
contrast and brightness is avoided.

® Improved suppression of the internal RGB signals when the device is switched to external signals,
and vice versa.

® Non-synchronized external RGB signals do not disturb the black level of the internal signals.

® |Improved suppression of the residual 4,4 MHz signal in the RGB output stages.

® Cascoded 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 V127 type. 12 V
Supply current I typ. 85 mA
Luminance input signal (peak-to-peak value) V10-27(p-p) typ. 0,45 V
Chrominance input signal (peak-to-peak value) V3_27(p_p) 55to 1100 mV
Data input signals (peak-to-peak value) V13,15,17-27(p-p) typ. 1TV
RGB output signals at nominal contrast

and saturation (peak-to-peak value) V12,14,1627(p-p)  typ. 525V
Contrast control range typ. 20 dB
Saturation control range min. 50 dB
Input voltage for data insertion Vg.27 min. 09 V
Blanking input voltage Vg.27 typ. 15V
Burst gating and black-level gating input voltage Vg.o7 typ. 7V

PACKAGE OUTLINE
28-lead DIL; plastic (SOT-117).

September 1982

1217



J k886l Jaquisidag 8Lzl

sandcastle P
orightness pulss ! DELAY LINE L +12V 1‘
1 L8 28 22 21 20 19 |18 v 1 ‘527
TDA3561A
tuminance 10 | BLACK LEVEL LUMINANCE BLUE 16
input —— t——  CONTRAST CLAMPING —>| BLANKING }—] > Vo
CLAMPING CONTROL N o ouTPUT (blue)
S
l blanking
DATA
7 LIN/LOG GATE PULSE (B=Y) ™ 8 Il inserTION 8LUE PEAK
contrast - —_ > WHITE
CONVERTER SEPARATOR | | DEMODULATOR MATRIX & AMPLIFIER LIMITER
ref CLAMPING
L 17
1 1 1 LI [ {— blue
| 1 f insertion
S 1=
. 6 LIN/LOG GATED (G-Y) ad Y GREEN 14
saturation I CHROMINANCE | " CLAMPING |—»| BLANKING [—] Vo
CONVERTER AVPLIFIER ATRIX Ly OUTPUT (green)
t ‘ * T
1] {
DATA
chrominance 3 CONTROLLED GATED GATED (Rev) N s Pl WSATA GREEN
input —]} CHROMINANCE || SATURATION [—+| conTRasT i N
AMPLIFIER CONTROL T CONTROL DEMODULATOR | Ltsy  MATRIX CLAMPING AMPLIFIER
15
] - t ot | green
killer insertion
4 PEAK — KILLER | BURST PHASE || PAL ad RED 12
Nl = ] CLAMPING [—>| BLANKING |—>| Vo
N DETECTOR DETECTOR DETECTOR SWITCH L, OUTPUT (red)
I L 3
DATA
H/2 8,8 MHz +2 > R I N RED
| FLP—FLOP w© INSERTION |
o OSCILLATOR 90° SHIFT MATRIX AMPLIFIE
DEMODULATOR ||, — CLAMPING R
[ T 1 B
5 2 24 23 25 26 9 insertion
J 7286150.1
j= - — __IDI__/H»_ data blanking
7z ke = =
> *

Fig. 1 Block diagram.

W Vi9GEVAL




PAL decoder

RATINGS

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

Supply voltage
Total power dissipation; see also Fig. 2
Storage temperature range

Operating ambient temperature range

THERMAL RESISTANCE

From junction to ambient

CHARACTERISTICS

Vp=V1.27 =12 V; Tamp = 25 OC; 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 V7.97 =3V

Chrominance amplifier

Inpu 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=2kQ

Vp=V1i.27
Ptot

Tstg

Tamb

Rthj-a

Vp=Vi27

Ptot

V10-27(p-p)
V10-27

V3-27(pp)
123271

C327

V28-27(p-p)

V28-27(p-p)

TDAS3561A

max. 13,2
max. .7
—25 to + 150
—25 to + 65

= 50
typ. 12
810 13,2

typ. 85
< 1156
typ. 1,0
< 14
typ. 0,45
< 2
typ. 0,15
< 1
—-17tc +3
typ. 1.2
< 10
typ. 550
55 to 1100
typ. 9
6to 12

typ. 4
< 6
> 30
< 1,6
> 32
typ. 1.7
typ. 4,0

\%
W
oC
oC

K/W

mA
mA

MA
HA

dB

uA

mV
mV

k&2
kQ

pF
pF
dB
dB

dB
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TDA3561A

CHARACTERISTICS (continued)
Chrominance amplifier (continued)
Distortion of chrominance amplifier

- _ typ. 15 %
at V2g8.97(p-p) =2V upto V3.27(p-p) =1V d < 5 9%
Frequency response between 0 and 5 MHz —2 dB
Saturation control range (see Fig. 4) > 50 dB
Input current saturation control at Vg27 =3 V g < 15 uA
Tracking between luminance and chrominance
with contrast control over a range of 10 dB < 2 dB
Cross-coupling between luminance
and chrominance amplifier; note 10 < —46 dB
Signal-to-noise ratio
at nominal input signal; note 11 S/N > 56 dB
Phase shift between burst and chrominance
at nominal contrast/saturation Ap < + 50
Output impedance of chrominance amplifier 1298271 typ. 25 Q
Maximum output current log < 15 mA
Reference part
P :
—h?:::clf?icnkega:? (;F') note 4 > 500 Hz
g range. typ. 700 Hz
— phase shift; note 5 < 50
Oscillator:
— temperature coefficient of oscillator frequency; note 4 typ. —1,6 Hz/K
— frequency deviation for Vp changing from 10 to 13,2 V; note 4 typ. 40 Hz
. . . typ. 340 Q
- input resistance (pin 26) Rog.27 260 t0 420
— input capacitance (pin 26) Co-27 < 10 pF
. . typ. 150 Q
— output resistance (pin 25) Ro5.97 100 to 200 £
— output voltage (peak-to-peak value; pin 25) V25.27(p-p) typ. 700 mV
A.C.C. generation:
— reference voltage (pin 4) V.97 . typ. 49 V
— control voltage at nominal input signal (pin 2) Vo.07 typ. 51V
— control voltage without chrominance input (pin 2) V.97 typ. 265 V
— colour-off voltage (pin 2) Vo.o7 typ. 3,15 Vv
— colour-on voltage (pin 2) Vo.07 typ. 34V
— identification-on voltage (pin 2) Vo297 typ. 19V
— change in burst amplitude with supply voltage (+ 10%) proportional
. . . typ. 0,1 %/K
change in burst amplitude with temperature < 025 %/K
— voltage at pin 5 at nominal input signal Vg.27 typ. 5V
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PAL decoder TDA3561A

Demodulator part
Input burst signal amplitude (peak-to-peak value)

between pins 21 and 22; note 6 V21-22(p-p) typ. 100 mV
Input impedance between pins 21 and 22 129190l typ. 2 k2
Ratio of demodulated signals for equal input

signals at pins 21 and 22 V1627

(B=Y)/(R=Y) —r typ. 1,78+ 10%

V1227
) . V1427 o
(G—Y)/(R-Y); no (B-Y) signal typ. —0,51+ 10%
V1227
) . V1427 o
(G=Y)/(B=Y); no (R—Y) signal = typ. —0,19 + 25%
V1627
Frequency response between 0 and 1 MHz -3 dB
Cross talk between colour demodulated signals > 40 dB

Phase difference k. 'ween (R—Y) signal
and (R-Y) ret. :nce signal < 50

Phase difference between (R—Y)

o
and (B—Y) reference signals typ 85 to ggo
R.G.B. matrix and amplifiers
Output voltage (peak-to-peak value)
at nominal luminance/contrast
(black to white); note 3 V12,14,16-27(p-p) VP a5 g'g x
o100,
Output voltage (peak-to-peak value) of the RED
channel at nominal contrast/saturation and
no luminance signal at the input, (R—Y) signal V12_27(p_p) typ. 37 t05£32§ x
Maximum peak white level; note 7 typ. 90 to g'g x
Maximum output current 112,14,16 < 15 mA
Black level at the output for a
brightness control voltage of 2 V V12,14,1627 typ. 26V
Difference in black level between the three
channels at an output level of 3 V; note 8 AY) < 200 mV
Black level shift with vision contents - < 40 mV
Brightness control voltage range see Fig. b
Input current brightness control 111 < 50 uA
. typ. 0,35 mV/K
Variation of black level with temperature AV <yp 10 mVjK
. . . 10 mV
Variation of black level with contrast conirol AV Zp 200 :V
Relative spread between the R, G and B output signals < 10 %
Relative black-level variation between the three channels c 0 mv
during variation of contrast and supply voltage <yp. 20 2\/
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TDA3561A

CHARACTERISTICS (continued)
RGB matrix and amplifier (continued)

Differential black-level drift over a
temperature range of 40 °C:

Blanking level at the RGB outputs
Difference in blanking level
of the three channels

Differential blanking level drift
over a temperature range of 40 °C

Tracking 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 value)

Residual 8,8 MHz signal and higher harmonics
at the RGB outputs (peak-to-peak value)

Output impedance of RGB outputs

Frequency response of total luminance and
RGB amplifier circuits for f =0 to 5 MHz

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

Qutput 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 Vg 97 >09V

AVp  Vp

Vol AVp
S/N

1Z212,14,16-27!

V13,15,17-27(p-p)

AV

tr

tg
113,15,17

Vg.27
Vg.27
V927
tg

I
129.271

typ. 0
< 20
typ. 2.1

19t02,3
typ. 0
typ. 0
typ. 11
> 62
typ. 40
< 150
typ. 75
< 150
typ. 50
< -3
typ. 1
0,85 to 1,1
< 260
typ. 40
< 80
typ. 0
< 40
< 10
< 0,4
> 0,9
< 3
< 20
< 35
typ. 10
> 46

mV
mV

mV

mV

dB

mV
mV

mV
mV

dB

mV

ns
ns

ns
ns

MA

ns
nA
k2

dB
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PAL decoder TDA3561A

Sandcastle input (pin 8)

Level at which the RGB blanking

typ. 1,5V

is activated Vg.97 P 1 tol2 v
Level at yvhlch burst gating and typ. 7.0 V

clamping pulse are separated Vg.27 65t075 V
Delay between black level clamping and

burst gating pulse tq typ. 0,4 us
Input current for:

Vgo7=0t0 1V —Iig < 1 mA

Vgo7=11t085V - Ig typ. 20 pA

Vgo7=851t012V Ig < 2 mA

Notes to the characteristics

10.

. Signal with the negative-going sync; amplitude includes sync pulse amplitude.
. Indicated is a signal for a colour bar with 75% saturation, so chrominance to burst ratio is 2,2 : 1.
. Nominal contrast is specified as the maximum contrast —3 dB and nominal saturation as the maximum

saturation —6 dB.

. All frequency variations are referred to the 4,4 MHz carrier frequency.

. For + 400 Hz deviation of the oscillator frequency.

. 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 7 (contrast control). The start of the peak white limiting action has a delay of one
line period.

. 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.

. This difference occurs when the source impedance of the data signal inputs is 150 £ and the black

level clamp pulse duration is 4 us (sandcastle pulse). A lower difference is obtained when the impe-
dance is lower.

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.

. The signal-to-noise ratio is specified as peak-to-peak signal with respect to r.m.s. noise.
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PAL decoder

APPLICATION INFORMATION

TDAS561A

+12V
120kQ
1 1 sandcastle  field 47k
2 pulse blanking 1k 10k
L DL700 4709 L2 brightness
3900 3 3 J_ﬂL 10kQ
22 uF
% + L
I
10nF == 7 10lrlf o
" R2 R1 BAW62
P1 beam
\ qur_re_nt
1,2k /1kS2 limiting
100nF +12V
2x
BAW62
1kQ
10kQ
8,8 MHz contrast
[I 2 2uF
22 g; red green blue
100nF T T T
28 25 26 24 23 22 21 12 14 16 1"
TDA3561A
1 3 2 4 5 18 19 20 9 13 15 17 10

2,2J.
'IO()I+ 100 10 330 J_330 100 100 100

+12V
nF; nF; nF;I; 75 | []7s
7 7 2 Q Q

video-data

switch red green

composite video

luminance delay
2,7V (p-p) 7

1k 270ns

delay
trap equalization

Fig. 6 Application circuit.

Adjustments (see Fig. 6)

C1 8,8 MHz oscillator
L1 phase delay line

insertion

_[.100 J_‘IOO LOO 122
nF nF nfF T nF

blue

R5
5600

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

R2 } field blanking R—1R+1?2 x field blanking amplitude 2,0 V t0 6,5 V.

+12V
68kQ

10kQ
saturation

I

+12Vv
J)unkilled
\___._onnrmal

service o killed
switch i
4

7286149.1

=10,7 uH
=10,7 uH
=10,7 uH = L1
= 56 uH
=66,1 uH

For a video input voltage of 1 V peak-to-peak: R3 can be omitted; R4 = 1 k§2; R5 must be short-

circuited; R6 = 1 kQ2.
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TDA3561A

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 TDA3561A. 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 uF.

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
1V 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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PAL decoder TDA3561A

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 7,6 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 us 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 V at 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€2 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 leve! of the RGB outputs can be set by the voltage on this pin (see Fig. 5). The black
level can be set higher than 4 V however the available output signal amplitude is reduced (see pin 7).
Brightness control also operates on the black level of the inserted signals.

12, 14, 16. RGB outputs

The output circuits for red, green and blue are identical. Output signals are 5,25 V (R, G and 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 leve! 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 2. The input signal required for a 5 V peak-to-peak output
signal is 1 V peak -to-peak. At the RGB outputs the black level of the inserted signal is identical to
that of normal RGB signals. 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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TDA3561A

APPLICATION INFORMATION (continued)

23, 24. Burst phase detector outputs

At these pins the output of the burst phase detector is filtered and controls the reference oscillator. An
adequate catching range is obtained with the time constants given in the application circuit (see Fig. 6).

25, 26. Reference oscillator

The frequency of the oscillator is adjusted by the variable capacitor C1. For frequency adjustment
interconnect pin 21 and pin 22. The frequency can be measured by connecting a suitable frequency
counter to pin 25.

28. Output of the chroma amplifier

Both burst and chroma signals are available at the output. The burst-to-chroma ratio at the output is
identical to that at the input for nominal control settings. The burst signal is not affected by the
controls. The amplitude of the input signal to the demodulator is kept constant by the A.C.C.
Therefore the output signal at pin 28 will depend on the signal loss in the delay line.
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DEVELOPMENT DATA
This data sheet contains advance information and TDA3562A

specifications are subject to change without notice.

PAL/NTSC DECODER

GENERAL DESCRIPTION

The TDA3562A is a decoder for the PAL and/or NTSC colour television standards. It combines all
functions required for the identification and demodulation of PAL/NTSC signals.

Furthermore it contains a luminance amplifier, an RGB-matrix and amplifier. These amp!i‘iers supply
output signals up to 4V peak-to-peak (picture information) enabling direct drive of the discrete output
stages. The circuit also contains separate inputs for data insertion, analogue as well as digital which

can be used for text display systems (e.g. Teletext/broadcast Antiope), channel number display. etc

Features

® A black-current stabilizer which controls the black-currents of the three electron-guns to a level low
enough to omit the black-level adjustment

® Contrast control of inserted RGB signals

® No black-level disturbance when non-synchronized external RGB signals are available on the inputs

® NTSC capability with hue control

QUICK REFERENCE DATA

Supply voltage (pin 1) Vp=Vi.27 typ. 12 V
Supply current (pin 1) Ip=1q typ. 80 mA
Luminance amplifier (pin 8)

Input voltage (peak-to-peak value) V8-27(p-p) typ. 450 mV
Contrast control range typ. 20 dB

Chrominance amplifier (pin 4)
Input voltage range (peak-to-peak value) V4.27(p-p) 40 to 1100 mV
Saturation control range miri. 50 dB
RGB matrix and amplifiers
Output voltage at nominal luminance and contrast

(peak-to-peak value) V13,15,17-27(p-p) tyP- 4V
Data insertion
Input signals (peak-to-peak value) V12,14,16-27(p-p) typ- TV
Data blanking (pin 9)
Input voltage for data insertion Vg.27 min. 09 VvV

Sandcastle input (pin 7)
Blanking input voltage V797 typ. 1.5V
Burst gating and clamping input voltage Vy.27 typ. A,

PACKAGE OUTLINE
28-lead DIL; plastic, with internal heat spreader (SOT-117).
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PAL/NTSC decoder TDA3562A

DEVELOPMENT DATA

FUNCTIONAL DESCRIPTION
Luminance amplifier

The luminance amplifier is voltage driven and requires an input signal of 450 mV peak-to-peak (positive
video). The luminance delay line must be connected between the i.f. amplifier and the decoder. The input
signal is a.c. coupled to the input (pin 8). After amplification, the black level at the output of the
preamplifier is clamped to a fixed d.c. level by the black level clamping circuit.

During three line periods after vertical blanking, the luminance signal is blanked out and the black level
reference voltage is inserted by a switching circuit. This black level reference voltage is controlled via
pin 11 (brightness). At the same time the RGB signals are clamped. Noise and residual signals have no
influence during clamping thus simple internal clamping circuitry is used.

Chrominance amplifiers

The chrominance amplifier has an asymmetrical input. The input signal must be a.c. coupled (pin 4) and
have a minimum amplitude of 40 mV peak-to-peak. The gain control stage has a control range in

excess of 30 dB, the maximum input signal must notexceed 1,1 V peak-to-peak, otherwise clipping of
the input signal will occur. From the gain control stage the chrominance signal is fed to the saturation
control stage. Saturation is linear controlled via pin 5. The control voltage range is 2 to 4 V, the input
impedance is high and the saturation control range is in excess of 50 dB. The burst signal is not affected
by saturation control. The signal is then fed to a gated amplifier which has a 12 dB higher gain during
the chrominance signal. As a result the signal at the output (pin 28) has a burst to chrominance ratio
which is 6 dB lower than that of the input signal when the saturation control is set at --6 dB. The
chrominance output signal is fed to the delay line and, after matrixing, is applied to the demodulator
input pins (pins 22 and 23). These signals are fed to the burst phase detector.

Oscillator and identification circuit

The burst phase detector is gated with the narrow part of the sandcastle pulse (pin 7). In the detector
the (R-Y) and (B-Y) signals are added to provide the composite burst signal again. This composite signal
is compared with the oscillator signal divided-by-2 (R-Y) reference signal. The control voltage is
available at pins 24 and 25, and is also applied to the 8,8 MHz oscillator. The 4,4 MHz signal is obtained
via the divide-by-2 circuit, which generates both the (B-Y) and (R-Y) reference signals and provides a
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.
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TDA3562A

FUNCTIONAL DESCRIPTION (continued)
Demodulator

The (R-Y) and (B-Y) demodulators are driven by the colour difference signals from the delay-line
matrix circuit and the reference signals from the 8,8 MHz divider circuit. The (R-Y) reference signal
is fed via the PAL-switch. The output signals are fed to the 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 TDA3562A is used only for PAL these two 33 kS2 i asistors must be connected to +12 V
(see Fig. 7). For PAL/NTSC application the value of each resistor must be reduced to 10 k2 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) referance 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, nominai 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 a control voltage at pin 11. This applies a variable offset to the
normal black level, thus providing brightness control. The brightness control rangeis 1 V to 3 V.

While this offset level is present, the ‘black-current’ input impedance (pin 18) is high and the internal
clamp circuit is activated. The clamp circuit then compares the reference voltage at pin 19 with the
voltage developed across the external resistor network RA and RB (pin 18) which is provided by

picture tube beam current. The output of the comparator is stored in capacitors conneced from pins
10, 20 and 21 to ground which controls the black level at the output. The reference vol:age is composed
by the resistor divider network and the leakage current of the picture tube into this bieeder. During the
sample pulse L, 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 inpi:t (pin 18) via a resistor network.
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PAL/NTSC decoder TDA3562A

DEVELOPMENT DATA

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 2.

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 1,56 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=Vqi.927 max. 13,2 V

Total power dissipation Ptot max. 1,7 W

Storage temperature range Tstg —25 to +150 °C
Operating ambient temperature range Tamb --25t0 +70 °C

THERMAL RESISTANCE
From junction to ambient (in free air) Rth j-a = 40 K/W
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TDA 3562

CHARACTERISTICS

Vp=V1.97=12V; Tamp = 25 V; unless otherwise specified

parameter symbol min. typ. max. unit
Supply (pin'1)

Supply voltage Vp=Vi1.27 10,8 12 13,2 \%
Supply current Ip=11 - 80 110 mA
Total power dissipation Piot - 0,95 1,3 W
Luminance amplifier (pin 8)

input voltage (note 1)

(peak-to-peak value) V3.27(p-p) - 045 | — \%
input level before clipping Vg.o7 - - 1 \%
input current Ig — 0,1 1 uA
Contrast control range (see Fig. 2) —15 - +5 dB
input current contrast control I7 — - 15 HA
Chrominance arnplifier (pin 4)
input voltage (riote 2)

{peak-to-peak value) V4.27(p-p) 40 390 1100 | mV
input impedance 124.27! - 10 - k2
Input capacitance Cq.27 - - 6,5 pF
A.C.C. control range 30 — — dB
Change of the burst signal at the output

over the whcle control range — - 1 dB
Gain at nominal contrast/saturation

pin 4 to pin 28 (note 3) 34 — - dB
Chrominance to burst ratio at nominal

saturation (notes 2 and 3) at pin 28 — 12 — dB
Maximum output voltage

(peak-to-peak value); R|_ =2 kQ V28-27(p-p) 4 5 — \%
Disturticn of chrominance amplifier

a1 427(p-p) = 2 V (output)

er 2 Vg.97(p-p) = 1V (input) d - — 5 %
Fracoercy response between Oand 5 MHz | agg 4 - - -2 dB

“ control range (see Fig. 3) 50 — - dB
©irTent saturation control (pin 5) I - - 20 uA
C: soupling 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 Ay — — +5 deg
Output impedance of chrominance amplifier| |Zo9g o7l — 10 — Q
Qutput current I28 — — 15 mA

1234
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PAL/NTSC decoder TDA3562A

DEVELOPMENT DATA

parameter symbol min. typ. max. unit
Reference part
Phase-locked-loop
catching range (note 6) Af 500 700 - Hz
phase shift for £ 400 Hz deviation
of fygc (note 6) Ap - - 5 deg
Oscillator
temperature coefficient
of oscillator frequency (note 6) TCosc - -2 - Hz/K
frequency variation when supply voltage
increases from 10'V to 13,2 V (note 6)  |Afggc - 40 - Hz
input resistance (pin 26) Rog-27 - 400 - Q
input capacitance (pin 26) Cog-27 - - 10 pF
A.C.C. generation (pin 2)
control voltage at nominal input signal Vo.97 - 49 — \%
control voltage without chrominance input{V9.97 - 2,6 - \Y
colour-off voltage Va.27 - 3.4 - \Y
colour-on voltage Vo.27 - 3,6 — \
identification-on voltage Vo.27 - 2,1 - \
change in burst amplitude with
temperature - 0,1 0,25 %/K
voltage at pin 3 at nominal input signal V3.97 - 5,1 — Vv
Demodulator part
Input burst signal amplitude
(peak-to-peak value)
between pins 23 and 27 (note 7) V23.27(p-p) - 80 - mV
Input impedance
between pins 22 or 23 and 27 12292.97/23-27! - 1 - kQ
Ratio of demodulated signals (note 8) V17.27
(B-Y)/(R-Y) . — | 1,78+10%| —
V1327
V15.
(G-Y)/(R-Y); no (B-Y) signal 1527 — |-051:10% —
V13-27
V1s.
(G-Y)/(B-Y); no (R-Y) signal 1527 ~ |-019:25%| —
V17.27
Frequency response between 0 and 1 MHz — — -3 dB
Cross-talk between colour difference signals 40 — — dB
Phase difference between (R-Y) signal
and (R-Y) reference signal Ap — — 5 deg
Phase difference between (R-Y)
and (B-Y) reference signals Ay 85 90 95 deg
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TDA3562A

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) V13,15,17-27(p-p)| 35 4 45 Vv
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 - \
Maximum peak-white level V13,15,17(m) 9,7 10 10,3 \
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

atpin 11 of 2V (note 9) AV13,15,17-27 - 0 - \
Difference in black level between

the three channels without black

current stabilization (note 10) - — 100 mV
Control range of black-current stabilization

atVp1=3V;V1127=2V — — +2 \
Black level shift with vision contents - — 40 mV
Brightness control voltage range see Fig. 4
Brightness control input current 111 - — 5 HA
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 °0C* - 0 20 mV
Blanking level at the RGB outputs - 0,95 1,1 \Y
Difference in blanking level

of the three channels — 0 — mV
Differential drift of the blanking levels

over a temperature range of 40 °C — 0 — mV
Tracking of output black level

with gupply vF:)Itage -A-Y—b-l- X _VE_ — 1 —

Vi AVp

Tracking of contrast control between the

three channels over a control range

at 10dB — — 0,5 dB

* With respect to the measuring pulses.
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PAL/NTSC decoder TDA3562A

DEVELOPMENT DATA

parameter symbol min. typ. max. unit

Output signal during the clamp pulse (3L)

after switch-on 7,5 - — \Y)
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) - - 50 mV

Residual 8,8 MHz signal and higher
harmonics at the RGB outputs
(peak-to-peak value) — — 150 mV

Output impedance of RGB outputs 1213,15,17-27! - 50 - Q

Frequency response of total luminance
and RGB amplifier circuits

forf=01to 5 MHz — -1 -3 dB
Current source of output stage 2 3 — mA
Difference of black level at the three

outputs at nominal brightness* — — 10 mV
Tracking of brightness control - — 2 %

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 V12,14,16-27(p-p) | 0.9 1 1.1 \

Difference between the black levels
of the RGB signals and the inserted

signals at the output (note 11) AV - - 100 mV
Output rise time tr - - 80 ns
Differential delay time for the

three channels t4 - 0 40 ns
Input current 112,14,16 - - 10 LA
Data blanking (pin 9)

Input voltage for no data insertion Vg.27 — — 0,4 \Y
Input voltage for data insertion Vg.27 0,9 — — \
Maximum input voltage Vg.27(m) - - 3 \
Delay of data blanking tq - . 20 ns
Input resistance Rg.27 7 10 13 k&2

Suppression of the internal RGB signals
when Vg 97 >0,9V 46 — - dB

* With respect to the measuring pulses.
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TDA3562A

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Sandcastle input (pin 7)
Level at which the RGB blanking is

activated V7.97 1 1,5 2 \
Level at which the horizontal

pulses are separated V7.27 3 35 4 \
Level at which burst gating and

clamping pulse are separated V7.27 6,5 7,0 7,5 Y
Delay between black level clamping

and burst gating pulse t4 - 0,6 - us
Input current

atVy.97=0to 1V —l7 - - 1 mA

atV797=11t085V 17 - 50 - uA

atVy.97=85b1t0 12V I7 - — 2 mA
Black current stabilization (pin 18)
D.C. bias voltage V18.27 35 5 70 \Y
Difference between input voltage for .

‘black’ current and leakage current AV - 0,5 - \%
Input current during ‘black’ current l18 — - 1 uA
Input current during scan ) l18 - — 10 mA
Internal limiting at pin 18 V1827 — 9 - \
Switching threshold for

‘black’ current control ON V1827 - 8 — \
Input resistance during scan R18-27 = 1,5 - k&
D.C. input current during scan

atpins 10, 20 and 21 I10’20’21 - — 50 nA
Maximum charge/discharge current during

measuring time at pins 10,19,20 and 21 | l¢/g — 1,0 — | mA
NTSC
Level at which the PAL/NTSC switch is

activated (pins 24 and 25) Vo4.95 - 9 - |V
Average output current (note 12) 194+95 75 20 105 HA
Hue control see Fig. 5

| ]
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PAL/NTSC decoder TDA3562A

DEVELOPMENT DATA

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. Thedemodulators are driven by achrominance 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 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 £2 and the black level
clamp pulse width is 4 us (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€2 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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TDA3562A
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Fig. 2 Contrast control voltage range.
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Fig. 4 Difference between black level and
measuring level at the RGB outputs (AV)
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PAL/NTSC decoder

TDA3562A

DEVELOPMENT DATA

lines

vertical blanking (V)

black level
reference voltage (V+3H)

blanking pulse (BL1)

blanking pulse (BL2)

blanking pulse (BL3)

insertion pulse (3L)
(control via pin 11)

black current
information pulse (M)
(pin 18)

clamp pulse (LO)

clamp pulse (L1)

clamp pulse (L2)

clamp pulse (L3)

retrace must
be completed

7286825.1

end of vertical sync
from TDA2576A
= 21 * 2 line periods

L ]
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N
T
o
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Fig. 6 Timing diagram for black-current stabilizing.
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APPLICATION INFORMATION
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Fig. 7 Application diagram showing the TDA3562A for a PAL decoder.
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DEVELOPMENT DATA

7

Fig. 8 Application diagram showing the TDA3562A for a PAL/NTSC decoder.
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Fig. 9 PAL/SECAM application circuit diagram using the TDA3590 and TDA3562A.

Note to pin 5 TDA3590:
V.2 <1V, horizontal identification and black level clamping.
V.2 > 11 V; vertical identification and artificial black level.

Vg.2 = b to 7 V; horizontal identification and artificial black level.
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DEVELOPMENT DATA
This data sheet contains advance information and TDA3563

specifications are subject to change without notice.

NTSC DECODER

GENERAL DESCRIPTION

The TDA3563 is a monolithic integrated colour decoder for the NTSC standard. |t combines all
functions required for the identification and demodulation of NTSC signals. Furthermore it contains
a luminance amplifier, an RGB-matrix and amplifier. These amplifiers supply signals up to 5,3 V
peak-to-peak (picture information) enabling direct drive of the output stages. The circuit also
contains inputs for data insertion, analogue as well as digital, which can be used for Teletext
information, channel number display, etc.

QUICK REFERENCE DATA

Supply voltage (pin 1) Vp=V1.27 typ. 12V
Supply current (pin 1) Ip=14 typ. 85 mA
Luminance input signal

(peak-to-peak value) V10-27(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. 1V
RGB output signals at nominal contrast and saturation

(peak-to-peak value) V12;14;16-27 (p-p) typ. 53 V
Contrast control range typ. 20 dB
Saturation control range min. 50 dB
Input voltage for fast video-data signal switching Vg.27 min. 09V
Blanking input voltage Vg.27 typ. 156V
Burst gating and black-level gating input voltage Vg.27 typ. 7V

PACKAGE OUTLINE
28-lead DIL; plastic, with internal heat spreader (SOT-117).

December 1982

1245



LZSGL Jaquieda( 174}

luminance input

4

contrast

saturation

Hh

H

[

Fig. 1 Block diagram.

reference &
Vp phase shift f
i =Y.
2 (R=¥) 100nF== 100nF = T
| T
28 1 22 i?o
BLUE Vo
BLANKING ouTPUT (blue)
]
(8-Y) ™ B BLUE V::""‘T’é
DEMODULATOR MATRIX MPLIF
AVPLIFIER LIMITER
100nF
2 blue
i insertion
v
16-Y) GREEN A
4 BLANKING ]
MATRIX TPUT ( )
TDA3563 | oureu areen
I
L 1
(R-Y) L G GREEN
DEMODULATOR MATRIX AMPLIFIER
T green
insertion
13 T
T sursT pHasE kg 1+ BLANKING RED Yo
|,| DETECTOR REFERENCE T ouTPUT (red)
+2 ™ A RED
OSCILLATOR 90° SHIFT MATRIX AMPLIFIER
100nF
red
25 2 T insertion
T
”
o e ~ 1000F

( €96eval




NTSC decoder

TDA3563

DEVELOPMENT DATA

RATINGS

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

Supply voltage (pin 1)
Total power dissipation

Storage temperature range

Operating ambient temperature range

THERMAL RESISTANCE

From junction to ambient (in free air)

Vp=Vi7 max. 132V

Ptot max. 1,7 W
Tstg —25to +150 ©°C
Tamb —25to +65 OC
Rth j-a = 50 K/W

December 1982
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TDA3563

CHARACTERISTICS
Vp=V1.27=12V; Tamp = 25 OC; unless otherwise specified

parameter symbol min. typ. max. unit
Supply (pin 1)

Supply voltage Vp=V1.97 10 12 13,2 \Y
Supply current Ip=1l - 85 115 mA
Total power dissipation Ptot — 1 1,4 w
Luminance amplifier

Input voltage (note 1)

(peak-to-peak value) V10-27(p-p)| — 0,45 - \
Contrast control range (see Fig. 2) —-17 — +3 dB
Control voltage for an attenuation

of 40 dB - 1,2 - \Y
Contrast control input current 17 - - 15 MA
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 Vog.27 - 0,15 - \
Maximum output voltage range

(peak-to-peak value); R =2 k&2 Vo827 - 4 - Vv
Frequency response between O and 5 MHz | a95g.3 — - -2 dB
Saturation control range (see Fig. 3) 50 — — dB
Saturation control input current lg — — 20 MA
Output impedance of chrominance

amplifier 1Z2g-27! — 25 — Q
Output current 28 — — 10 mA
Reference part
Phase-locked loop
Catching range (note 4) Af 500 700 — Hz
Phase shift (notes 4 and 5) Ay — - 5 deg
Oscillator
Temperature coefficient of oscillator

frequency (note 4) TCosc — —-1,6 — Hz/K
Frequency variation when supply voltage

increases from 10 V to 13,2 V (note 4) Afoge - 40 — Hz

1248
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TDA3563

NTSC decoder
parameter symbol min. typ. max. unit
Reference part (continued)
Oscillator (continued)
Input resistance (pin 26) R2g-27 - 400 — Q
Input capacitance (pin 26) Co6-27 - — 10 pF
A.C.C. generation (pin 2)
Control voltage at nominal input signal Vo.27 - 5,0 - \Y
Control voltage without chrominance
input V227 - 2,7 - \Y
Colour-off voltage Vo.27 - 3,0 - \
Colour-on voltage Vo.27 - 3.3 - \
Hue control
Control range +50 — - deg
Demodulator part
Input burst signal amplitude
< (peak-to-peak value) V21-27(pp) | — 300 - mV
E Ratio for demodulated signals for equal
(a] input signal amplitudes
= Vie-27
2 (B-Y)/(R-Y) _— - 1,06£10% | —
w V1227
2 v
4-
9 (G-Y)/(R-Y); no (B-Y) signal 1427 — —0,27+20% | —
w V1227
a V14-27
= (G-Y)/(B-Y); no (R-Y) signal 14- — —0,2120% | —
V16-27
Frequency response between 0 and 1 MHz — - -3 dB
RGB matrix and amplifiers
Output voltage (note 3)
(peak-to-peak value)
at nominal luminance/contrast
(black-to-white) V12:14:16-27 | 45 53 6,3 \%
Maximum peak-white level (note 6) V12:14:16-27 | 9.0 9,3 9,6 \
Maximum output current |12;14;16 — — 10 mA
Output black level voltage
for brightness control of 2 V - 2,7 — \Y
Brightness control voltage range see Fig. 4
Brightness control input current 111 - - 50 HA
Relative spread between R, G and B
output signals — — 10 %
Blanking level at RGB outputs 1,9 2,1 2,3 \%
Tracking of output black level AVp  Vp
ith | It —_— X | = —
with supply voltage Vo X Avp 1,1
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TDA3563

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
RGB matrix and amplifiers (continued)
Output impedance of RGB outputs 1212:14;16-27! - 50 - Q
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 RGB output voltage of 5 V

(peak-to-peak) V13;15,’17~27(p~p) 0,9 1 1,1 \Y
Data blanking (pin 9)
Input voltage for no data insertion Vg.27 - - 0,3 \
Input voltage for data insertion Vg.27 0,9 — - \Y;
Maximum input voltage Vg.27(m) - - 2 \
Delay of data blanking tyq — - 20 ns
Input current Ig — 35 MA
Sandcastle input (pin 8)
Level at which RGB blanking is

activated Vg.27 1 1.5 2 \
Level at which burst gating and

clamping pulse are separated Vg.27 6,5 7,0 7,5 \%
Delay between black level clamping

and burst gating pulse tq — 04 - us
Input current

atVgo7=0to 1V —Ig - - 1 mA

atVgo7=1t085V Ig - 20 - MA

atVgp7=85t0 12V I8 - - 2 mA

Notes to the characteristics

1.
2.
3.

4. All frequency variations are referred to 3,58 MHz carrier frequency.

Signal with negative-going sync; amplitude includes sync amplitude.
Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2 : 1.

At nominal contrast and saturation. Nominal contrast is specified as the maximum contrast —3 dB
and nominal saturation as the maximum saturation —6 dB.

. For £400 Hz deviation of the oscillator frequency.

. 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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NTSC decoder TDA3563

DEVELOPMENT DATA
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TDA3563

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 [Cat+12 V is
typically 8